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— for29r® &t Bue

TEIA T a9 2015 | 35 sum-uaug faenfoe & qaat
ST % O IE BH & 91g 742 g vHuy fommef,
160 dw=. €. ferameff, 60 sy dua. €. fommeff
31 22 IR -Sieeled HLATT &1 7T & | 37 39 TL o
Qterforep e o g1 T <hl T%AT 984 81 3TTEd 2023
T g 99 diug-uAuy faenfia & yaw & qau a= |
T 200 U sug-uaey faeneff wfier g ; suR
18 1100 & 31feres feremeff g1 | srdu™ He @ 50
7, St SfieT-3mifed 1:10 I & HTH H9 7,
Safer TTEH, IS 3R TEReh hueTEl 6l
T haet 41 81 eI 2023 |, TEAM i 40 Th
uei % fore Fogll fireft, 3 arer &9 weff <61 wfspan & 3
LI F 3T 2022 G SAfrTd (ATHATSH) Hay
R e g

FEIMETEEAR fawafa w1 €T <ieria THriE THar
18 S 2022 T ST et 7o | SHher T
ST, THANTH, WHH, HumHl, deak T Wl
TR HIEHS fawm, aﬁwwﬁ%ﬁg@aaﬁﬁ
off, fSTEehl Te7eTdT Ik e o T MHEL A ot
Steft 3 1| 3= Seg-wHug foenfEt (88 <fum
R A + 1 steg feft) 3t 3 dieee) femnfia ot
geferq ferft & gerfae fomam mam)

g 4 i wv 8 St /afye afEr,
st AR ufdfga =fema g o =
ST T & A feam 31 wher =g =,
JFY, IEUATHT 4 “RISFH HiH T AE 3 I
TS (12 318 2022) W =A™ feam 30 318
3R 1 98 2022 1 Y& =1 <hi e farfarerar = weeqor
TR SR TR o1 7t forsr ) gt |re S 2022
ST RIS TS TR 7| B 3 9Ra 3R foewr
gfafsa aersn g 25 @ 3ifees iR 3R fomiy
I 3R fop | 378 & 5 § Wither fshed ua
IR, THITNTH (14 fder 2022) - diefi 1 gfg 3
e 4 wfafskamsfiar st et s gt
FHAET (2 3WTE 2022)--TiAilsd THg 3R H&A
firgia; TR SfiF-uTehet Te, Teaiest € fart €
HINEATH g HARTE, ZeoE HE (17 3
2022)--9bRI FAGHIZ & 310 Feieh qoh;
THE TS S8, Hola foRafearerd, 3o

(07 s 2022)-- WAIE-TYg 3T HHA! o T
T T W gUR; e Ueieh o™, A
EFIATSTRe iHated, g (23 fast 2022)--
Gfeshd e MiHd 8 | JEIH #§ 9Rd % 9gd
wiafa demfehi 4 ot S fRaT TR 39 g,
THITTH, HRd TLHT s T AT TAThR (26
st 2022) = St Tredter g, e wet &% St
TeTEehR (1 TRISR 2022) 37 ST ol ThRae |fd,
S SrenfiehT farvmT, wRa TR (3 fegsr 2022) 139
T SR eI o a1 FAEIHhAISA 3T
TR ! e foha 3T 3¢ AU ford aor 37k
HEIIT o T 3TEU H 3TeTd |

2022 heigt a8 o GRH, 160 STTHIH T 3TN 3
Th, 2023 H, 103 FTHYH ThRH T & b
IR faenfa gro wiafga stawdm ubepen A
YIS fohu U #| 398 | ulehis § JuEm,
TS I &1 0 § $© qieisli § SuEuy, 1y,
S, Tet fdied, T=) ek 3mfe wfyet 1 o
2022 o 37 T 3N =1 bl Gt T 649, TI-3Sad
34 3R GeRft 30T 5612, i e 9 9.04 & 3Gd
I FIHTH W TH 2022-2023 o TR LI
w1 & g srfafe srgeE ffy e 13.15 g T
21 TEAH 3 3791 3Tk 1 Jeege ot 3% <6, fred
Fferee T ST 3T GEAH hl AR 3 Te13T
T 3T TifEeT wmfiet |

TEIM A 5 0E 2022 = 2t varmerdt afgen favatammer
(wigen forgafermem), fowafd o qrer e wwsitan s
# yaw for, @ <Al Swuml @ @i 3R
ST HEANT H T ST HA H 21 S 2022 I
gl FawgE A feam wamn, e femmfof,
Toregent 3t =t 3 wrsfors faf & smenfsa wmea
I A H AT T | 3 STaE W, THUUEESAR, 99
¥ g1, A g “AHiEe 3R wifes Wee ®i
Tgferd st =g efes awaehdr” faw o us gt 3t
“i7 feraneff e 1 TRRIHS €9 | HY quTfad
a1 7" fowa T ueh feemedi-qea aren o7 fhan v
arrnfeTa feparm e e

M  ATTET T 3 HElcad & Teh 9T o &9 §
3 HTIHH IR Ul 15 3T 2022 i TSI

HEATTEE SR et

e faed 2022-23 | 5



% 75 98 QU EH & ST T ILEMS Wad b qHA
TR g § 100 6 1 T o Badn T
T &aat o FaTor d o 500 ferenfort 3 am fomm)
Hamedt Heut, rermdi, dfad RS g 3R
Sferd ora wlie 3 1 EeRl % foe 1 @ 15 A
20272 T TEoSdl WEETST SIS R 72T A7) 39
T 14 ¥ 29 fodsw 2022 9 & w@amet gamn =,
T =niEt 3R 9 Tet i Gfshd arfier!
T fafirm f& afemnfiranati & Sepe weoi & are
T bl R feu 7| ichifafees el fagm
(fefiaTg) & ot | Heg & o SIieehdl Uer
HH 7, TEIH 7 17 fadsw 2022 w1 w3 ferenfi=
& vrfledl & Ty Th fiEisnTy Sereehar o
AN |

TEIH I TEF G a1 (TTUEUE) I J
IO 3 el S I | s iafafirn s
i ——13 3TTET 2022 ! TW=s WA I HRishA,
14 97 2022 1 f9¥a g fead W e T,
STTSITE] T A HEIcEd o Teh | o &Y § FERNI,
fray orew, W, giEm IR gedsh a W
i faTsT o1 AN w3 % foru s=eamive,
ffer # et e 81 Thet 1 A1 19-26 femsw
2022 % si9 AEHATETHASHR Wi H AT 5L~
IMEATETHSIR TieH e |, gAR HedM & T
3 fafiy= @t wqutsn o v w@ul, e I90d 3R Uk i
Ugeh ST | $HT Teh I, TEAH o 68 feranfef=i 3 28 @ 30
feger 2022 T IMEIETHSSR o1 H ST 32X
JTEITEUHLITR TTEhiceh F3h § T foram| weer &
fornfiat 3 ofm § smfva sawdE ssSism
HRHA T 9T T 3= 3 T TLeReed: T
Tiaed TR -3Meid S fhe ®iR diet 3uy
o foTu orrar =eft e’ ot gess Sfar, 9 2022
foru wdgm ermifees dNee & fou aifia feen
T |

T Y, Tk ST TRy femt b SIS e 2,
ferenffet gro o1y S 3t et |9 'd 81 29
TS 2022 < WA Tz feaa wamn wn, few
THE TH <EAEH, A, STee I Had
T 7q WRA T W =™ el 15 et
2022 % @ fogm 3R @ Hifgehl fow ®
ifeeht feaa smafsa foram mam o, e wher
Ifa (3EEiTE, SelE) I “TECTRYUl T
TR e @ Ueh 75 HHT” W ST feam o)
Tt TR AW YET SETeE™ % @Y S,

HETET 3R frenfiE o =re™ 3R Sra=id & 91y
SRl 31T foed (37Ut 4 F9s) 2022) B9H &
feru 5 Feer 2022 w1 Sfi foas feaw 2022 smnfsa
Topam T am)

Telh 9 et Q&R <h YOI % o, TR Aleet
ST AT LT & | 36 T, 27 TS 2022 i
TEIM o Hh¥ g M Alael o AN et MU fhe
sfgar $ienm W@ 3.0 1 80 G TR | 2
JTERIEE § 31 ITSRIER2022 T SIS fepam 2T 2|
s, foemfiat st g 3 foredt off =7 7 30
fime &t wmifes fherm # wm fomm Sgaq
fereaforane™, wictprar & <. REmt =wad 3 10
TR 2022 =1 UEH frer foad = sraer w 3= e
T YTl T | STHEYH 37 TR 6l S ¢
T Ueh AT fedn| A3t s B 8RR Aemfesd g
fort wiftya, Tfora & e Afgensti o fore TR afger
Tford foet whet (MTEescyun et That) & JATIISH
TEIM g7 13 8 23 femsw 2022 a6 65 AfaafiE
1 ATTTE fomam T o)

3 ATl TN J 3794 Heqf0reh HrishAl ° & Feetra
fopu €1 S-affa wehisha sug-wHuE wRiswE e
U QY % I, Ik ST e I AT 99 &
Ufeme 3R 1 g SEgM (2+2+1) &, 379 1.5
9 F B, 2.5 9§ & Vg 3N 1 -a¥f FEIH
HEIHA (1.5+2.5+1) § gttaa o Stmarm | gmifera
e @ et w6t bt forgrasran o foww # srferes
TEE T o TTT Ush AU Ugel I+1d UTS=Ish I[E
T H Heg e | SHET @d o TTSTIshA e 3TR 3+1d
TISISHHI o T o S 3T I gL L H 7eg HUl|
UTSIShY i deIdR e ferem T &, 3R gifsa
SHIEHH 2022 S 8 THTE 2|

TR 3 Tt 2020 ifd & T qreme fos™ & forw
ek T H = NeAfureh SATavIeharati ol QI i
% TE S—aWTd STH-THTE HRIHH o S s b
& foru 3| sTeR fehem ot faenffai =t shfee
T % fu 3Ear WH #W % fau efife
ymroras / feaft st segfr St STt ®1 S 1 99 o @1
fosm o g (Hesed), 2 99 & arg fowe o
fewtm (SamETE), 3 99 & oe SEer A% Hsd
(sfruge) 31 4 99 & o1e fivg 3 5 91 & «7e
ITE-THUE T [TEhR I B | HEAH Thefieh 9o
3T shiec (TEET) o |1 USiehd & | THSHI-3TTemia
foeprar ife e -waeg 2021 3w gd 9= % forg wsh
Toreped o w9 1 39eTey B

HEATTEE SR et

arffer wfeeed 2022-23 16



JTUg H Tt afeer o fmior et ot @ 9 ], e
89 wifrera wifoek ifer 3R 78 wiererd fereettar srifer &3
2| foemeff frama & 1 =it WE T & M AW
heslT ST T T B, T2 Tl 31 IRITEH SeAieh b
1 U B G 7, 3T I 2023 & AL G, S
HATL B o foIT FAR & S0t R afER 1 Fmior
fegat 2023 @ @ & STem|

W 9 T I $® aNg HehE #i faeE & 8,
e 1ot e gt <61 31 Tt gul SewEE
(FATSHISAsET), 78 fegt & feve & T 3 == 89 W
Sfrar forst o 37eet TTher W |idt = 31 femex 2022
1 U BIe fear| Wifeh it sremer, dribaw St sifae,
2021 H HeTad g3 3R fafafen soet & w9 4 g1 ay
% WG IR FSASTHIHR fereaiaq & fafdfen
TIHELH AHA B o 7T HATHATTTHSHR fereddl D1

21 0, THET & T M09, HEATI Heweh, I A%
2023 H AT HEBA GHH K o 3R egd
Y fomm 3159w & ®9 § ACTHUEsTR, Sege §
TN BH o a1e oY 7 fafafdn oher & w9 4
gl W M 37 9N WAl 1 37 AHieeH
3TN HEHIAT 3R HTEMETESIN foeaf § I<hua
e BIed & forg 3ma )

TEIM, TR €9 ¥, T T/ Uei o foT¢ 3gaTe urd
T T 3T T o FTT HEAH 1 37k 0 & forw
oft TehsT oW, IR Giwa, e we, ot s
TIqeal, 3U At e werer, o g (e,
IR wfre, e e & guels & gfd SR e
HAT 8| 3 T, T I TS o 1T THET of
&t Seft 1 3k R AnfesH 7q 3R e Hed,
forea afufa, wam 3t fmio afufy i srfiwe & auf
el 1 AHT TEIH T I9eh! HATE & ol 39N

feam 21 ford < 31eer WER € TR AN, AT
2023 T HATHIA BH aTC &, ek [affeT STher o
® H & T | B € ff wied FuR, Wrgr S 31 19"
2023 ! HaTHE BT, 21 JATS 2023 Toh TR i

e Hdl 2l

QUi Srferalt o |1 ferey shaied SRR o &9 H SR . T, O
. %. . oW . Jiiag wErer
TEYTIeh [Hq91e - AT 2023 e - 37197 2023 @
HEAETHEAR vt Trfies wided 2022-23| 7



e 9TTETST TUTTAL

ITeTh HSH

SHEAG
0. AU WIeT=Ig AN, s7ae7m 91 TR, A5 7

Sl

oft RV IO, 371 Ffya, I=av frer, Hren 7a7erd, RA @R — afaa, R 7arad 1 Sfaffae &6 2q e
TG GERT ATf9d, 318 Tare, (23 Rt 2023 a96)

Qoft TN e, wyF @l (2E), I B, Brer G, YRa @R - (24 e 2023 8)

. . T, 0N, 597, SMEAETaEa fawafa

. MceA TRINH, FHewe, srssead sTae

. . TA. TR, 29, AEamédt foeald

1. TA. HeATSHee, afya (Suasdar) 3R TaHenE, degsnss (17 91 2023 &)

e, . IferigA, afm, gedt fam warerr (17 7€ 2023 8)

oft AR v, g7 afye, sy wew (30 T 2022 a%)

oft . UA. TR G, ge7 aiva, 1y vew (1 fegsw 2022 8)

. TS, WY, MR, SMEIMICEIHR el (31 fegwsy 2022 7%)

. . TH. AR, T, STESTEOTEsTR foeafy (1 F7ad 2023 8)

Tt forsrermgTa &. fuedt, wibar, sndansuasam foeufd

sftoelt 9T S, GgFa afra ©F oy aEER, Ben g6, TRa SR (9 RaeR 2022 %)
Golt i e, swgews, vow ud uw, e e, 9Rd SR (22 R 2022 & 22 T 2022 % AldRed T9R)
Golt areTeRt IR 3RS, vww ue vy, Hre FAreR, WRd @R (2 REs 2022 & 21 ER 2022 9% AR T9R)
off I R, E ue v, fren G, 9RA @R (22 EeR 2022 8)

e
1. ©Y. 0. Higd $HR, Forafe, ALAEeasHn et

faea wfarfa

HETE
N, AU WTT=Ig TIN, FGe IT7 T, Tgeet g

seTSuEE R freafa afies wfdeie 2022-231 8




il

oft TR IS, 379 afra, =R frem, Brenm 93T, YR SR - afa, e g &7 St @ & forg frem
TATTT gRT 1%, 3187 T (23 werkt 2023 %)

Qoft e T, wgea afva (5), I frer, Brem 937, YRa @R (24 wEd 2023 8)
. . A, 0NN, Fevreh, HTZITSTHIHR formfer
it <9I SR, Hg7a afa T T GEHR, ReT T, YR WER (9 RawR 2022 7%)

goft S Sell, svrsues, vwg vd why, Rrenm HaIe, YRd @R (22 ek 2022 8 22 F6e 2022 a% AldRe
J9R)

Gsft STeTeRT FTATET SRIST, ve Te THy, Fien Fa7er, TR @R (2 fegsw 2022 & 21 fedsr 2022 a sifafe
9R)

ot I SRR, SuF T qHT, Rien Farer, YR TR (22 oget 2022 8)
A SN, T WER, Faafa, SEHFTEIHR Jor
. R, PR, FoalE, Fgager aia

stera
1. Tl W, Higd FHR, o, ALAETEEHR el

CIE L

SHEAH
M. . TA. TN, Fevre, STEHTFTasHR fowafe

AGAA (FTTA)

. WA, Wi, TR, F73eaITR ety (31 fowmam 2022 7%)

t. E1. TH. TR, G5, HEHAECEIHR faeald

. forsrermg . fuedt, wiver, sngansuadam fawufa

. TEEATH FHAREER, 5i%at, srEanset s

. Aew O, s, ssngradan Ficrerar/mEred

. U. TR S, 376 Tty

=t T favamem, weah v, sdssvassR feafd, (wrie srere)
1. Garedl a1, Feai Tbar, STEAETHLAR fowufa (26 SRR 2022 & ST 3e77)
B, US| HESH, Tera THe, STEETaEain fawuld (sieie 31ea9)

. TR STIUA, 8 TR, STEHTETEISHR fawald (ST Thatarmn)
=i, W.5f. SheqeHuIn, ger W, STEHTESHR fawf, s/ g
1. 3. TN, T57F T, HTEHTTHISR faeafd

HEAETHEAR vt Trfies wiied 2022-23 | 9



2. FEH TV, Tarrh T, AEIATECILHR foeaf

2. 1ok TIshardl, Era TR, STEHTETHESR fawufd

BT BT ST, Fere Thar, AR foreuf

<1 Foe@A S, wErEe wwR, Wifid, srEssradaR ety

1. Sfifema aaell, geres Wew, g fGFE, STEsTiEssR ety

st
BT, . i, Wigd $HR, Forale, SEEuasan el

3del g forarior wrfaifa

SHEAH
WM. k. TR, O, Fovre, SE3TTSCasoR fowafd

Ao

. forrawieR . fuedt, v, snganduasanm faeafa

1. ©l. 0. Higd $HR, Forafe, ALHETEEHn et

1. 91 SIS, S, TS T 37eeT, T U aRgHeT e, fasEEreT
ot gotia Sferm, sr wETRwE (Af.), dfissyd, 7 e

oft wivge @Hofl, g ger s (), difesd), 7 feeet

At

ot U, <Y, AN T, F7efleror AARIar, HTETETEIR foeafa

HARHETESHR fewafa e faed 2022-23 | 10



ay 2022-23 GIeTel ATl WUITe hl Sdb

JEA JoTTed! <t Joeh e i fafr A
I T HI 199 Joh 21.06.2022 CICCIEC]
I T Hi 20 JoH 18.10.2022 CICCIEC]
I Hed Hi 219 doh 24.01.2023 CICCIEC]
I Hed Hi 224 Joh 16.03.2023 i g
fora wfufa i 164 S 21.06.2022 CIECIES]
fora wfufa < 174 S 18.10.2022 CIECIES]
for wfufa i 184 o= 24.01.2023 CIECIES]
rfirwg i 164 Ja 09.06.2022 CICIES]
Irfiwg i 174 S 04.11.2022 i g
rfireg i 18T Ja 12.12.2022 CICCIES]
o ug fmfor afafa & 14 Se 02.05.2022 CIEKIES]
woq wg fmfor afafa & 154 Se 17.08.2022 CIEKIES]
weq wa fmfor afafa & 164 Se 16.01.2023 CIEKIES]
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AT AT UHS A fasufa &
qrgrges [ T & 7
T /T ST 2023 | <
T AR YOhR, TaIsit 91
BT, ST |reTieh Qe & e B
Srargl

1. 3 T 0 3 g feereh TS % WA
o 3R Sfia fogm= < &= o wy fema
21 3= 99l IR qrrEdn & fore
YeersS ={feeteh e (FIeTu) TTeti <
festme o 3ok A 3TN T AFTEH
& fou i T W A= 9 2|
e O 3 STaR fovefaeme® &
WA fagm o &t waEt. (1970) 3R
. wEEt. (1972) i ferft w6 3k
fegt farvafermer @ wrm fasm 9 dieg. €. (1976) 611 3= I * it fovafaare § 3= s1e w 2g
HiATCY FRAAN § T R T, fges aiome®y 1980 # 3= gadl fiwa €. feift wem i | 54
TERAR A 170 § 37fUeh SiafSd Yepremi < @1, T 45 HU=E! I AWGEH hid §U, SITTT Heorswl glodT i
TYTOET 3 AT F41 SeeAtsh & fafepedia 3t Jerfes sy & AeH fean 81 =@ fava fogm srprerft &
ST 3T g AT I Tl o T 2|

TIHE IO 3 2006 T 2017 b SATEIETESHR YOT 3R TR 2017 T SATEETESHR feredfar o eemaes fewres
1 yfirert f19M & T8el 1981-1986 % SN Befert 31N 371fuers Sher fosiM, Beteme 3t diegamsam -
TR SRR (1987 & 2005) H i foha| 378 3= Q) SMEIRTHSIR - 01 311 foweafa o e e
B 1 gow ST 3fgedte e TTH 7| STESTEuHE SR faeufr i Sher o © Tore % mfefiel Aqe W @ SR En
WA R G TG hi 7T $8 HEM HI=IAT < foTT 378 914TE o |

HARHETESHR fewafa oeh feaed 2022-23| 12
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d 37 foe8 7 rgaYE
3R gma e @S

| 373:\’7%77?377?3'\‘?13!77@?7

o FHE0 3R g
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d ofSEie 6545XT TEarg
IR LC_Q-TOF fawew

TS & ard

fereeeTrdT & forg
TifEReI® Xtal3

A TG 1X1300 I A fgeied MALDI-TOF TOF A ot grEfefee™ R
AR TR THUY faeq STER™ G ST I JOTTeAt
SHER™ T 72T SeT JuITedt
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* UTgaIehe Igdl

o dlerer o weRlE

o Fur-wHwe i feast
BT TR

° BT &t dsTTfor arfafaferar
o 3TEater ufenfarar 2022
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e 10770 TR

offer- e u

IMEATECESHR Tt o BT b1 ST AU | iR & fou frfa 3 d9r w3 fow Steafores wris
fesmea foram w2 3 gq oEl & fau fafie =won § wrfen 9w @ 21 u= ol fug-ueg sEsma

FMEHTETELR TNAR T T HRIHH 7 3T 30 DT I TIF FI 8 HIM H1 3V B 3 91 4
gfoen firerdt 21

FTEITTEUEEIR fereufal # frect o aul § Jorst o a1t ST 6l T § TR gig <@l T8 7, 37K 2022 % g -
THTH 9 H 97 iRl 3R 72 TASHI o HIY 169 BT M g | TEAM | H e, 742 sCHUATH BT,

160 Hiw=el B, 60 32 U=l B3 3N 22 -/ 8l 8l T4 8| 379 36 §eq 1 Seqforens feme 3 g
AT ohl HEAT 984 B
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ay¥ 2022 o S10eT-TATe §9 & 31T Tl BTl

ey FM IR BT e THaY Hifde A5
SIS ST Bfch @ et

anferan a9 7 A T3NS T RIS
A g B < it ghEeT
IETH * 2 e w41 §0e SR
srfefa =em B & T

Fftay IvE= =918 A TS S T wE g

rferar ferent T ft g o =t
IS =T AR SHfShT TH EENRIE D
Ffar & S5 ESIICI Tad gofld T &
Siferar emEar SHTATE T Sre! [EEY TS T
STt g el S e EIES R ERRI S ]
g frgrent Forgman g=ft B SerTee
IUE T SUet Ty 2| [EH 3T
STIH % TRt THEH Teft gaTRt e
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e gf. MY geEm

14 30217021~ fFead T TR - THIRS 2018 0 3174600 3174600 0
I AIfeshet hofiie W &7 -TF3 TS
2rifes Mt wug safom 59 Meisaremn
i sf. rfeet smi

15 30217022~ REifesa seeinem TESHE 2018 2000000 1812600 3812600 0
A% Bafesn we fewie Ay whew
e gf. aftr derge

16 30318024~ SAERITA 31Th FHA - 2iefid 2018 0 8800000 8800000 1922000
TS el 8 (HUTATHS) TS T Al
N[ 2hle BR AARET HaT

3T 7. 9 FUR

17 30218025 - THTSH HeAlf¥TT TSR THS ST 2018 0 3800000 3800000 740000
Hama: 2f. R sl

18 30318026~ Hew 31w fofifqe emfes sfemm wemm 2018 3750000 30722240 34472240 5916276
S TIUh-hell §9 ¢ 3T foren wg der el doren
: Zag e fhfEiiorhe sTHTEeE we
Rfeeh wir=E (Siefidl Ierehn)
fatm: . Regpar deavqy

19 30218027- HI-BHIATS FATTHT 3% THIIARST 2018 0 1462560 1462560 0
TEYH 3% SHATEsS Tiaifded That
TPics TUs UetiehyM

i3: 2. gumy

20 30218028- S*R IR famnfees sfed  wHgamE 2018 98945 3406474 3505419 0
T wforA ST whie afger sfer
SHfeh HrfFefad! Te gaieque
di3r: B, Ut o fosem

21 30218030~ T W 3 Forg fofee 2@ wogarReh 2018 95000 1488558 1583558 0
FHER ZEHH 3 g g g9 WS g HeA
HRH TATSTE 3 SAlhel! hirderae I
R 2. e e AR

22 30118032~ TE% 3TeX YHTSRAR giuEdt/ 2018 0 3185000 3185000 0
feafires : saT5em win wAAHTaE THYITHY
3T IATMhAT
e gf. Wt ssf

23 30218033~ o9 36 W-SERINMH  THLE 2018 626850 3945245 4572095 0
foifaa siafed s wHus-heft : gagd
e Rgferd Tt e
EAERISIEEI RS LIRS

Hama: 2. Regar seavy
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®.  IJEUH iR e ufasm w viwes ffereRa T Tt TR T T ok GRH
. iR foram 3iR ufEier sraweh LSl oo - TH SHEA
AE g o st £ (2022-2023)

24 30418035- FEI-ud i umm JMETHTEITE 2019 0 850000 850000 0
et ef. Ufer off foomm

25 30318037~ T-gES Hiq sHEHS STl 2019 0 1337568 1337568 0
3T 39 THRY (T ETEUIhigHh) B
featfime My, tere i fice we
Jtaa o wefeasre 3w fefem s
e wiewid
e gf. Svatar ufiRed
26 30218038- HeAThICNSH helforse TEEIE] 2019 0 3043120 3043120 250000
e (st we am) @ (TEdi3) - @
fereitidessiom wwe ufrelyH 31%
EACIER )
e gf. My Elﬁcﬁ?l'q

27 30218039- St 91 we g 3 THSHATS 2019 0 3912832 3912832 0
TP 316 RS 3 Safads

SSES UTSSEH

fom: e, IgeTH EeE

28 30218040~ fearef geraaed THSIE 2019 1500000 1800000 3300000 0
STRATESINM HTE Sagmfes s
Hit e Aicheer SEmifaE A1
Tpifess figm
i3 ef. e s
29 30218042- AdSHT WM ST TESIE 2019 2200000 1892000 4092000 95342
TS T BRI SFAIh : T e
TicAoRIel BIH TR eahifeh et
i <. Hiftrd st Hed

30 30518043- foEe A1 afé@ ufee af@ Aig ad 2019 0 575000 575000 330000
wfisfisl we freitem 31fe Ifee g e fawm
3T HISEhAT fefosm
i i, Tfe &t fooam

31 30119046- STES/FHRR e/ 2019 0 1340972 1340972 1105226
e gf. Wapam geten FEATR

32 30119050- ETadt/3ERR gt/ 2019 0 2100000 2100000 981942
i ©f. wferdt wgrm FEIRR

33 30119051- S&YITHU-F &1 ¢ o Erugd! 2019 700000 2132720 2832720 600000
T QEBIHIN 316 e 37 feg W
FolFISH B =TS LR fearsfod gaed
SR - TfieE grEdiesE
i i, feen T

34 30219048- & AT ws gafea TESITE 2017 5200000 3160000 8360000 0
TITHES TUE HaRHe GRATCTReE Hit
TedhHTee it SRITTS Teiiehsd
i . % T o
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%, gEud IR fem ufasm i vids  fifiea o T Teltepta A e & <A
q. R forar 3 ufEis s=rwen LS s - TH 3T
pusxaCl o s ki (2022-2023)

35 30319054- ToHRIR € oA U S 2019 664950 1336000 2000950 0
It feetfenfes sh-midm fmfam &=
fefeepem 2ieiie wlisR qu 311 ¢ o wiie
fiam: ©f. ey Ug e

36 30219056- 3ESfhehy g HeRMe  THSHANE! 2019 1115000 1629500 2744500 0
vy Tt gEfsree heaed 3
srufererg Sfemn
A BT, FAA Gl e

37 30219057- T 3ATh TTeATTHBIATZE THSANE] 2019 1617500 1685250 3302750 0
WE YTelEaane TeueEe S 3
ATSeIvH WA TavH gt e we
GRS Hh 3fspftenel fegariet Mid=
i &f. sfiframE =

38 30219059~ EUAT FEFH g W15 TESITRE 2019 2500000 1993000 4493000 500000
Hepf=H $TIH 32, ¢ Hlgiead 3% ST
Sfén gfom g fme Al Segehd

3T F. G e Hed

39 30219061- SEITH 3 Hige TES TR 2019 3000000 1979120 4979120 400000
nfaarlst-r, el é@ﬂ TUE FARE
/3 3 € S Festied HHeEn
3T 7. Agshitd

40 30220063~ Tafes o 31 fewm TEgaEt 2019 2000000 3023830 5023830 1000000
AT STgHfAed! 3 oI Bee!
UershTsed B THIRUL sig S ufiem
famm: . S $g,

41 30220064~ € UeT 3T TIgEhigdd  TEHSHAET 2019 945400 4678120 5623520 1700000
S 37 ATgesigaa fewhaRe
[T T IHIvE 3176 HE
3T g, T HUR

42 30220065~ TS G TR TESITRE 2020 3000000 1741000 4741000 100000
o it S| ®i wh- HEer widn
i1 . ST HHR

43 30319047- - THferTETH ST 2019 0 9610000 9610000 800000
§-udt HeAls
fiar: ef. e =

44 30319054- Sidl- Sfufefior ¢ faedt Sl 2019 0 4250000 4250000 0
fiaTm: g, Wey U el

45 THE BRI, I THE 2019 0 56100000 56100000 0
e gf. e ft fasem

46 30319049- g gefia AeATE Fo Haoled  SUHUAHIE 2019 0 1500000 1500000 555000
TR (ST e T foe
e wet. e ot fasmm
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®. AU 3R foRm ufEist w6 vt ﬁfa@—d T EkelEatRun T o R

4. IR forem 3R ufErerT s awen LS o - TH e
LKl ATt FA
Y& (2022-2023)
47 30519053~ ATZCSATES HeTH T T 2019 0 500000 500000 0
(SsHIEY) — THIS UTeH B harsie
3T seuse TR e e dfade
(SsgHIET-THSil)
e =f. e ot fasem
48 30520062~ SIATAT HER HieeH TSI 2019 0 400000 400000 360000
B e wrEeft
foma: e, THHAR FaTdET
49 30520066- ThHH AT AR TS & THITNSTR 2019 495000 7318491 7813491 709061
B AT WS STATHS (TAINEUE)
et 2. Tfew &t fasrm
50 30119058~ STYTH-A-HicHRTR et 2019 0 2934000 2934000 0
Bepfren Afgufen srmfs eaa
RfETRIH Ve 36 VA TSaeH
BINicoet
fiatm: <f. e =shadt
51 AT 2019 - Wifodd sRu=sn TES I 2019 0 107408 107408 0
2l EEeis uEy
s Bf. Uew o fosrar
52 3T - YUH-TTE SSIES TS oh JmTéuETE 2019 0 400000 400000 0
fiam: W foe A % fuedt Filee
53 30520076-3fsa SRR st 2020 0 70000 70000 0
fram: €f. Ufem TEEEE
54 30120077- SITH ol St <iuEd 2020 0 2500000 2500000 0
o <. 3 ST
55 30120078- SITH ol St g 2020 0 2500000 2500000 0
i gf. &t arfae
56 30120082- SRR $ehed] 37ETE SuEdt/ 2020 0 2200000 2200000 1548000
i3 S, camefiy TERR
57 30120096~ SEIRR Hehod! TS SuEdi/ 2021 0 2200000 2200000 2224000
fam: e gad SRR
58 30220079- fafeen Yo sRfén fomm wegarmt 2020 2800000 500000 3300000 0
di3rm: &, o 3nfe
59 30220080~ fafedn et Jebiw TSI 2020 2500000 250000 2750000 500000
s Sf sfed
60 30220081~ T FHIEE TTEHEH TESITE 2020 2150000 5345752 7495752 1200000
o <. § SR
61 30220083- AR 314 Hied & THSHTS 2020 1996753 452675 2449428 100000
i3 2. 99g
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%, geuF IR e ufasm i vide  fiftiea EL e Teltepta U T & <A

|, 3R foran 3R uREe strweh LSl R s ﬁ T HIEH
PYEgA % (2022-2023)

62 30220084~ WTEE ILFE for- HiasTeat  THIE 2020 1500000 380000 1880000 0
W3 Sf. gIedt W

63 30220086~ srNfyAfes e fGAfim THSIAE 2020 2088700 4297702 6386402 0
e gf. o &t 3R e gia M

64 30220087- SITIHE 3% TfaHEfES THSIRE 2020 682999 1817000 2499999 600000
TS
e gf. oo ur 6

65 30220088~ 37 faferehl e featmea TES I 2020 2250000 510000 2760000 70000
i3 8. by

66 30220089- I THAHH! TEH H THEIAE 2020 1500000 1343500 2843500 150000
AfieRt 61 =
e ef. fafear

67 30220095~ THIHANS! THSHE 2021 3500000 1362000 4862000 300000
e gf. fapar 6

68 30220097- HISHIFIISH HHIGTHE TSNS 2021 2992500 2620250 5612750 400000
3ATH ST
Ham: €. feefia

69 30320092- TS hoavH Y TAFM G 2021 0 1140000 1140000 0
dram: <. deedt

70 30320094~ Tt fUdt et e S 2020 0 1050000 1050000 0
i €. ff v faseeft Trenfiehl shg

71 30420069~ T3S HHETHE 5o I qrEmsdl, 2019 0 1093335 1093335 0
HeT: B, 3T HARX Ih

72 30520070~ IREE & ATee SHIEH W 2019 1050000 3945000 4995000 1091000
T B W& T

73 30520071~ Hfiha ST AT wH 2019 750000 4058000 4808000 934000

Toreed dies
f3A: 87 3T FAR

74 30520072~ AIAA HIGIH BISSIH- T 2020 457000 3181932 3638932 250000

TSI (g wwem
di3m: €. Ufem HIESSIM)
75 30520073~ SRISHEG FHEHE Y T 2020 0 700000 700000 840000
dietr: e, qfed @it forepra
T fefiee
& Y
ot F9
76 30520074- TGAfeE wwe owuEH FHTH 2020 0 1111763 1111763 0
3T ey BT,
e W, o S, JUET
77 30520090~ HTAATEIR HugaE 2020 0 1100333 1100333 0

fi31: €. 3 ST
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®.  IJEUH SR e ufEsm v Ffera EL] Tt TR T o N

4. IR form 3R i srawen Tt ISet:] - TH SHEH
Ll 3Tt FA
PEgA (2022-2023)

78 30520091- fEm wgure ENEr) 2021 0 1451850 1451850 0

fiam: €. Ufem SHuTftheh
e

79 30520093~ T NA-3qHIE 2021 0 3540000 3540000 1500000
A ST, T

80 30520098- foeufa I fafawar weew Jv9a 2021 0 1421420 1421420 0
31 . TeRRE SRR

81 30321099- rcft TEed Gefd STl 2021 876750 7209400 8086150 0
Ji3A™: €. TIHAN @

82 30221101~ THESA Henif THS I 2021 0 11900000 11900000 1527000
31 €. ST = Tehelt

83 30121102~ TEIRR thehed! TS giwadl/ 2021 0 2200000 2200000 0
3T S 31T <l TERR

84 30421104~ THUANH fiuqu- 3T 2021 0 323399 323399 0
T q0H H 0, .,
3 . S T TS

85 30221105- Ahffeeh sTamEeE 31® THEARET 2021 2000000 3926096 5926096 1500000
T TS (TAIEIAR)
I3 2T dehsl HAR

86 30121106~ AR wiEed SuEd 2021 21700000 9728640 31428640 23113520
i3 € srfdeT K ef mdt

87 30322109- el 1% fufes Ut wEsash 2021 3500000 3668832 7168832 0
I3 S, JRUHAR T

88 30322110- St Jetspm sfedm wERE 2021 11099429 24540571 35640000 10761115
fam: =, fosft gomuam EEiEEC:

89 30222111- TATEITH 31T =iy THEAE 2022 1000000 4071000 5071000 0

e o7, fosh gemuem

90 30222115~ FEgEREATHS fagereH TSRS 2021 2898337 1125833 4024170 250000
famm: o qua 3t of dapam f

91 30222116~ foriifeshal 3 Frgeome wEEeRa 2021 995430 1874943 2870373 0
TFIARTH
13T 8. & &t

92 30222117~ Hi-3AfeIem fraftm wesht  vagams 2021 1499764 3413808 4913572 0
HATE: 1. FRUGHHAN

93 30222118~ ST HicfRER Sed THS I 2021 0 2823832 2823832 0
foTm: B, TR HHAR

94 30222119~ TagH SITIHE 3H TEE ST 2021 2090000 3082244 5172244 0
ARG

i3 e gfiet AR ™
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%, ogeud IR e ufasm i vids  fifesa a4 el Teltepta T T4 & A

q. AR o 3 ufEis s=rwen Tt ISet:] - TH SHEH
Ll 3Tt FA
FYEgA (2022-2023)
95 30222120~ Rfafafsm v dowa TESITRET 2021 80000000 15994880 95994880 0
TEAF Aol (StgTe-3)
i3 2. TS g@s
96 30122114 - famsfaam 31T® TwEe duEd 2021 6500000 3344280 9844280 0
e v faform (sseqund)
i3 f 3nfeed
97 30122121- T 8 wrd wmfierd) il 2021 2000000 10800000 12800000 1560000
i ©F fesde S
98 30422122- BES hicisl o ETY JFAT  goS 2021 0 755365 755365 0
JIA™: €. SgaHt
99 30422123- e veft arifefaeh ENER 2022 0 6999616 6999616 6999616
it ef. Ufer <t SR
100 30522124~ ETESIM HeAEydl (3Fmfid) Hiumamgsm 2022 500000 600000 1100000 633333

-t 3R H-w wie o Fmiw
3T 2. 3. T

101 30422125 S9a frmthe $ies ENE| 2022 0 342219 342219 342129
HEah Hrishy ST
oA =, Ufed ot faorm

102 30222126 - hrEted 3 = Sefe THSHTE 2022 1500000 3039832 4539832 2519000
Tg i fer fma
i3 €. gém

103 30522127~ 2T & T HiA 2022 0 7000000 7000000 3000000
3 B, 3. TN e

104 30522128~ FoRad fHeie i Hiugsmam 2022 500000 900000 1400000 700000

festreT 3t gvemw -diugamgam
3 B, Tvl?ﬁ-‘?l?ﬂ'l’(

105 30222130 - THSHNS! - TeIwied TEE TR 2022 368400 1826672 2195072 983900

fewh gategem
fi3ma: €. e S|

106 30222131 - THEANS! - AT THSIE 2022 840000 5096832 5936832 2544000
femm g
i . 3= ¢t T

107 30222132~ et &1 g &= THSHE 2022 871500 4681982 5553482 2414800
e . gfa T

108 30122133- SR %ehed! 31TS g/ 2022 11240000 11240000 2200000
faAm: e, 3 e SRR

109 30222134- @R foRM &1 3w THSHE 2022 2998500 1300850 4299350 3438800

e ef fregm sl
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®.  ITEUH iR foree ufEieT it v ﬁfw EL] Tt TR A T o R

9. 3R foraR iR it sraweh Tt e s < TH SHEH
PEgA 3 (2022-2023)

110 30222135~ Ueh HedlhUHe h&he TeId  TESITE! 2022 0 3566332 3566332 1195440
i F e

111 30222136~ T&ret TgE ITRTAT THEAE 2022 660000 4044832 4704832 2021640
- ) et
i3 € srfget st

112 30222137~ CEEITRE-HEISEIFEEE  THSIET 2022 2700000 4314832 7014832 4151600
g foahaHeTEIRE
fi31m: €. 3. S

113 30122138~ SRR Hehedl 3TETE SuEdt/ 2022 0 11240000 2200000
3T f. ! B FEIRR

114 30222139~ T T /U= THEAE 2022 1000000 2362832 3362832 1787600
3 €. HATERE

115 30522140~ SuEd-uadiey se S 2022 0 710000 710000 355000
ST fguefa
13T . ST AR

116 30422112~ 99 TR W T TRt 2021 0 1803420 1803420 0
Juae-goft g T, FTHY
i3t ef. Ut off fosem

117 Jg denfieht it Sfted fomm d S S CiEil 2020 0 329560 329560 0
AR, U b
3T . . TERE

118 § &t &\ HeAlfldm THSIATE 2019 0 13600000 13600000 0
3T W SEYH T T

119 § & Su-TEEaEt TES IS 2020 0 6808333 6808333 0
fram: ke T feetg

120 30521103- & =t &g TES I 2021 0 1105285 1105285 1750000

I3 THE W Hic!

121 Iyt qie-STRRe helvd (TAEus)  TEsaTst 2019 0 2025600 2025600 1364607
e B Ffed AR, HEmes

122 J9me1 dre-glaeRet helliyg (TTAEus)  THssTnst 2019 0 2025600 2025600 0
i3 €. Ueie 3@

123 J9eT Ui -SlaeRet hellivg (TAEus)  TassTst 2019 0 1725600 1725600 0
famm: e, Afecterad et

124 JyMet M -Sidelel BeAllig (TTHEU®)  THSATS! 2020 0 6808333 6808333 0
i f. feammstta

125 Iyt Mie-gided Bl (THEs)  THEATE! 2021 0 1920000 1920000 0

fatm: . MarersEs qfd, HEsmes
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®.  oEYA ok TR ufEs v ffora o Tt TR A T4 o N
9. 3R foreR 3R uftET sraweh Tt e - TR 3TEH

IE gall kS & (2022-2023)
126 JIFST UL -SlaeRe hollv (TTAETE) oSSR 2021 0 1725600 1725600 962800
3T 7. %. TSIeReT 9t
127 99 TRE-SlFeiel Hhellilv (THEus)  Tagstet 2021 0 1725600 1725600 962800
e gf. geran At
128 JuM Tt IEYUH Sl (frogemes)  flugsmes 2021 0 18683805 18683805 18683805
i3 . fosrameT fieat
129 IIFE IR -SlaRd HeAlv (TIASTE)  THSSTRET 2022 0 1725600 1725600 1012800
37 f. 0y TeanTien
T 51,66,86,797 74,82,51,360 13,15,11,033
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AT 351 EATET S S A e et v 6 o e 6 SRt 35 e s §1 3 et s
areT ST & S e SRR S T 5 i ) 3 S e §1 srésdumam ety ol fmt §
Tt & Sivenfir w3 A T 1 % e I -vedd (R fmm, et s etk gl
) e 3 T ¥ Y S ST T AR S e e ¥ for smésmuada free 1 TR
S 31 fresey 3 1 7 o Fafire R A Esheg )
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1T WA g <hl 3TN 0T IcTCeh hul-=I1 H 8 T & | T Wi [eAfes o T . § TeRIEA o e TganT
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wmf seTHifEueH % foTu weh Fefia fa2fess ufshan fospfera svean wnfirer 21 faow &9 9, g0 di-shidret framse sew =t
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AR FIGTT deioT qigae [oiHes

FSFTSTES AR ferafer 3 Sty 3eim fafies, fawafa & @ gedm 0 % foe sg@ Seh Fufar swr e Seba

g ferfiee o T Team forar 21 3 TP aTgehs SRImTemeTl (SUHSTESTR -THUHT ), STHRICY < H1 S €9 8
I ol oll-3TEH HufHeX & fore @ it 7 foalem -3t St @ Iwrse i famsfaa ame e yeue
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2IeT et Al
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HARHETESHR fewafa oeh Wfeaed 2022-23 | 68




T 3119 T HEhR T T IT5RH 7| HMEITTEUERSR freafd Fue § 31y Jeu @i fashe - ardia a3 3
fiferfoes wreteror i frer reishn STRNTSTa et 21 <. fet Tomfen sg afEis 1 S @ 7, S 31 31
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FeTe - 317 37t snSanduere ane famufa
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a1 off T AT |
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hitehel AT Tré-37d hHfER THieTs U SRGAT HYewvl, HEeH Hafeh 0] TS, A G Hl
ST, Ty TRl w1 T, Sfshanati 3R TiiaTs neredt % dieh fmfor S & § Tefid 21 STEITSuEs s
fereafa wepr wiufeRn wmiRIfehd ffide, qo & HeTEHR o 9 H HRAT &, S Fgcayul U Tfhanst §
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7. T Tagamem sieed fud et sraed S & Tl 8| I8 hul SRichefeie Tehiferal & foau gad
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A3 o T 37 ST SR@v S8 HEca Ul &5 T R1E - 379 % TeE 41|

abaigbl

TTET fRrd Teh 317 TTE - 379 Shefshl Fefl= Tamfirea |l sTet 8 3R dedt 3R shufder afga fafim et werw
Srenfiferdt o feTu ST GHTET JEH ! | 3ehT Uee IcaTG Ueh HITCTehTHT [ -HT0T SfshaT 3T IUART SHLdl & Sl
75 SfersTd W 1l ol T AT & I METSH 19 Icasi i 13 A1 HH HUal 8| JEIHETASIHN foeufe &
T & IR T & Wil A I Falg &7 Alshd Hle {Tehfed i & ot 38 Hul b T T&2 7 2
ITH AT o Tt o feafees Iwrse 3t oft 4 385 371 12 TATe o w1 oft -3 Sufie § Fufafea e &
&9 ¥ frfsra ferem Strem

SECIECRIC IS G

BN HHT, ST, Tl fovaried, uferifes STRwRey % Hg-FeTdehl § § Teh & | ShuH! <hl I Sf. FHid ftrer
(Shitrhet SR, ATS3TTEET ferufer) o |11 Ueh SHaRYeIet o &9 H g3 | RIE -3 1 716y TITRA S 97 Ica htd
o fore faafess S fogm =1 e T 1

eI g3 ATFAe [oflies

. Ty g foem s - e 37t 39k T W 3nenid oS T foehfad i & fore =8 foua wrd-am
BN UgWh UTgae feafires & aatghr 21

ST ST AT ToFA

TR HEE . T ¢aATUA = e o foTu gam BhifT 3 foshra o foru senfirferari ot foepfaa o6t <6
ToTT ShITTeRT- ST T - 374 TTH8e ST ToToR o |1 Hfshd €Y & TENT hid! & |

HARHETESHR fewafa oeh feaed 2022-23 | 69



e WTHTT B ASTTTD

TS TSI

qABIHT & dA=a

31@ F=Tgutt et
. @R, ., M, T T, 37, T g, wea, .
wA., 3R f&g, . & (2023)|@ﬁ=ﬁn—aﬁgqmmm
fiferea g gRmet Te 31 $ STREITEE 1 efén g
TS AT S shelfelT Tie Saelaie | Wi det
fied, 42, 337-354.
https://doi.org/10.1007/s00299-022-02960-0

2. ITERRIE, TA.3M., 3EEH, TH.U4., e, TELL |
(2022) | TAuH grEfreH Heed Titw] U8 TEATHI0SS
I § B W fearg 3 wfveifam. asfefes
fdied, 12(1). https://doi.org/10.1038/541598-022-
14429-x

K =Eak

3. FHWIEH, TH., NFHWF, . fF., 3 sifaer, s (2022)1
T : Ritfeewra A g 328 twlieheE, 608.
https://doi.org/10.1016/j.physa.2022.128240

4. @i, g, ., 3 3Afeepr, . (2022) | TwAITE
fEshTEeITH 37 e AR 3Nfcied AT qediwied
Jeaeh. fhfsem sred ©, 450.
https://doi.org/10.1016/j.physleta.2022.128391

5. 31&, WH., EHUIA, ., o, aE-TH., 37 IRfded, off.
(2023)1 @3 AT AfiFS[E 1A S TSl AT fo1-3m
FUfed I TS HraTEe STHT-Havq Tag fag
i1 SRfaferdl Ug afet Hicyse a1Eet| Te-ad
nfefren tg TN, 36.
https://doi.org/10.1016/j.susmat.2023.e00603

6. feom, wue. off, a-wm., 3 awfacq, &t (2023).
wETemd! fGdETEss W 32 T U 369 B8R B BlE-
WHHE of-3aH Hhufed. e ey wermse, 19(3).
https://doi.org/10.1103/PhysRevApplied.19.034016

7. &, W., =, -9, 131, $-3e., fog, a1, snfie,
1. 3nfg (2023). TRreRe e 31T STTeETse BhY i
Trerrg foaform - St : Tgarts Heg Afefaen Bt
ifeam - dedier. TR veed, 42(5), 1603-
1613.https://doi.org/10.1007/512598-022-02230-8

8. &, UH., SRR, ., JofidT, UH., Tiemigean, .,
3R arfaen, . (2023) ) fetbeae Shife S wresia
Tt oo Trefae ST TIE R € hisehye HAw
TE-TTA off-31mem Hifted fog sregrei-1 sRfafrd.
wfieg Afefeew @ed, 5(3), 715-721.
https://doi.org/10.1021/acsmaterialslett.2c01224

arfatateT

10.
11.

12.

13.

14.

1s.

16.

17.

18.

JUSH, TH., e/, ., 3 3wfaeq, . (2023)1
TIUAHISA3 SIS HiH T TS : T T
ootz wiE g foce aR-wwHy fa-sam Hufaed.
i, 19(17).
https://doi.org/10.1002/smll.202206226

ouva, ., 3 3Rfae, 6. (2023)1 god
SRR 3% UhEe T W TE B - 3RE
I : TIYIH, TS Ug W AT Hicde
HISThOITM. THITH TSt oed, 8(1), 436-446.
https://doi.org/10.1021/acsenergylett.2c02295
BT, SS-TF., A, T@H-TA., A, qE-T3.,
arfaeq, =ft. anfe (2023)| SIS/ 3AFRITEe Ufced
H Hfdehet Hifeam-3mm dedis : v firdft fisy,
A it Siead, 10(1), 37-48.
https://doi.org/10.1039/D2Ql02237K

e, TH., Yoflar, ud., off, a-ud., 3R IRfaeq, ot
(2023) | ERAIfhTS TEUA3T 2 T3S wrifie amn
- Tz, uifferiirgsem gagd FoRe - off-31mea
Fufer s fafafén warn e fog &8 o, arse
SR Wi, Ug faerifafctdl| soitafien T, 439.
https://doi.org/10.1016/j.electacta.2022.141599
MU, ., o, aE-Td., 3 e, . (2023)1
gl TS Hicde—ohl-Selehelsd WEE 3 Uftet Uhige
TAE Ug THu3et2(fiang)3 Heie 3 po-Ia Aifeam-
I S| S IATE Az TS 3 B 150, 632,
326-334. https://doi.org/10.1016/j.jcis.2022.11.053
MU, ., o, TH., Y, T, ... 3R 3RfIeq, .
(2023) | AT TSI 14138 X T eAl-diees 331
TS B A-3TRH It TeAlehyid | SoiereifiesT e,
437. https://doi.org/10.1016/j.electacta.2022.141505
morE, &t ., qfd, TH., 9Ted, 3R, AW, H-gse,
arfaed, ., o &, arE-wEl (2023) 1 RS
LEISLoNE sﬁa—s' giufer wweidd 3116 Na,Mn,, O, F,.
(x=1.05-1.3) 2134 T1-f= Herg| HiFsher gf=iaT
e, 454. https://doi.org/10.1016/j.cej.2022.139876

#fidia, Tg., TS, ., o, dE-TE., 3 3Rfaed, off.
(2023) 1 feaferm feweqm (3ffamcic) TRe-3So[FE Se0ha
BR ETE diees o$% LiFe,,,C0,,,PO,@C IS o
gifers-we fGafag. sl earetst, 11(1).
https://doi.org/10.1002/ente.202200988

feen, . wa., 9, w-aE., ofl, 9-va., 3 srfae,
1. (2022)1 fi-fafmfes Li,, Ti,0,, (0 < x < 3) Tigd
Tagd fafeen aR-wwiy fa-3mm Fufaed. awasa
TS UE WeH, 6(21), 4884-4892.
https://doi.org/10.1039/D2SE01081J

sfidi, wa., Jeanrg, 0., -G, T, 3 3rfdeq, o
(2022) | SFEH 3T foform fewe (sTederer) aite
ufsfea 317 g W ®iH| 317% LiCoPO,- LiFePO, Hifetg-

HEATTEE SR et

arfes gfaeed 2022-23 | 70




19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

TieqgH 1 Hreiede | &a soidel %49, 9(19).
https://doi.org/10.1002/celc.202200815

Trrer, S-ft., SremgsHIm, 3R, 3Rfded, ., e,
AR, 3 i, a-uE| (2022)1 wafe@rfen g

SAHIS /TAFLIATSE bl hrffaietdl 3 fo1-31m
FifeTe-we el foe wnfeamEs. SHa 31% Tdias U
HREH, 927.
https://doi.org/10.1016/j.jallcom.2022.167077

feem, w.wa., of, a.wg., 3 snfae, &t (2022))
TATEH Hiedlds T Ug fo7-31H Hufded &g 3119 whi-
FeTheT S i Uftet s Tw Sl 2 seiEs.
Sl ATH I T, 543.
https://doi.org/10.1016/j.jpowsour.2022.231823

AR, ., 3Rfded, 9., foom, 3m. w., 399, &,
&, J-T, 3., B-, FA., 3R I-FI, T (2022)]
T Tt 3tidse fhes figan-a%e qifeli sadiee
B Aifrg-we fafem teet S : Tt 3% Biger
qifeehet HSSl. HifeTe W HIsaw, 132.

https://doi.org/10.1016/j.solidstatesciences.2022.106
958

SAGSHH, TR, IW, M-8y, 3Wfaeq, &t., fara,
. 9., oo, T, S, TH-aE., 3 o, aE-u)
(2022)1 HHEISTE AT SAFRIATEE B B8 dledd
HifeTs-we foa-Heat Sed. & goat &, 9(14).
https://doi.org/10.1002/celc.202200317

yoftar, ©d., off, aE-ug., 3 3nfde, . (2022)]
V205 vs. LiFePO4: g 33 THITHT 9t §7 § 3.4 &t
FATE HefiHl ? T WhTHE THegyM 3 " UfehT-=aw”
HIFHTEM fog T®TEe Tig| SHa 317% ssfgad U
SoliataT iR, 112, 389-397.

https://doi.org/10.1016/j.jiec.2022.05.036

feem, w.ua., off, 9E.wg., 3 snfde, &t (2022))
Ufoet uTeRE hifesh soideis B fol-31e shufted fog a5
TS Ug aTge SRR SATISH| S Ug gueht, 5(9).
https://doi.org/10.1002/batt.202200214

oAU, ., e, ., o), aE-wH., 3 wided, off.
(2022) 1 -3 sl fag TwTse TIE Ug Na,V,(PO,),
HUTS I Wicdd-h!-3eholyH THd. Tgdig AfefEeq
TerernteE, 7(12).
https://doi.org/10.1002/admt.202200399

318, T, gsmuad, %, fee, e, o, a-ua.,
37T 3rfdeq, . (2022) | =Ts@ 3ATH FMES 3 HayH
2T CuO FTieswed zagd fafeen &8 wstt for-amm
HHed : @ = fadie SethayH. Tearee AfefiEed
TS, 7(9).
https://doi.org/10.1002/admt.202200423

TEIEH, ., T, ., 34191, Th., ... Ife,
dt. 3mfel (2022) ) STcTIHed Ug weufaeen i1 Taw
FI-Ug HTEhIEgrIS TESI-3h1 SHLISH BT STghael
Tl sFRITERE T folig| ueane uAsh afefeed,
12(23). https://doi.org/10.1002/aenm.202200409

srfean, st feem, w.ue., ft, aE-wg., 3t 3rfeT,
. (2022) | e Bhifeg 3teer oA T 391 TR T

A5 -3h1 Sei-215T IS B FoT- 3 HISshi -
Fufted fog ufeacie WwmHd| TSl st 10(6).
https://doi.org/10.1002/ente.202200205

29. MU, ., 318, TH., off, IE-TH., IR IR, .

(2022) | ShfseheH 31% Afead -3 Foa-Hed g
He-h1es Na,V,(PO,),0,F $Te e el 2rga 3w
IuTfeshed A T foT-31m S, Tiet 9ued, 6(6).
https://doi.org/10.1002/smtd.202200257

30. FeTeH, wq., feen, wua., 3K swfaed, . (2022)1

31.

3z t femsfrer g Uerge Wi Te ffomm-3mm st ¢
3TeIeE W 311 Uise fog g geiiew 31w framsfenfent|
T 3ATH TS HEEd, 71, 351-369.
https://doi.org/10.1016/j.jechem.2022.04.012

fidm, T, JeUSH, TH., oft, aE-ud., 3R IR, off.
(2022) | RfeemsionT g 818 diedsl LiCoPO, % am
B-SIT 37 g TH-TheT ATHE | golFgIehIg iRt
SAFCITHeRT TT, 419.

https://doi.org/10.1016/j.electacta.2022.140367

AT, AT
32. IRIEMHATTET, T, 3 Sremgsmuem, st (2022)1

T 3T HE B B T hi-hiEdde TRAATH
e | WEfifem 31fe ¢ smfera fAnfewa T,
150, 4191-4201.
https://doi.org/10.1090/proc/15986

TN, UeheallH
33. 919, 3R, weft, . wE., Pegar, S, 3 germ, €.

(2023) | wamtfeue e feamgoniea Tfeshaiem Tg
grsferarrgaise Nuawm@ 378 Mn(1)- sheesiE| heamafia
Hrsd Ug dearst, 13(9), 2763-2771.
https://doi.org/10.1039/D3CYO0009E

34. M, &, wg, ., @rE, |, AT, T, T, S,

T, 3. 3| (2023) | DI TF TR g8
aig B figrmm fuwmm sieace 9@ © Siifyre 9/
heferee| et 3T 3TIeh iR, 88(4), 2245-
2259. https://doi.org/10.1021/acs.joc.2c02657

35. 9AR, 3., fgadt, 3., @, . *., FAR, ., 3R

A, 3. (2023)1 die &i/ TEEE Hi-frogee st
HeAE e HI-TRRITAHE 3T’ Mn, Ni, T Zn Hed
TifE®EE HZSM-5. HhedItad 73, 408.
https://doi.org/10.1016/j.cattod.2022.07.019

36. Fred, Y., SAM™, TH. S, SeE, 3., 3R e,

.. (2022)) Fha-Hheasss s fGafim a1te
W-FIS(CE Seicid %M Sl Tebleied Us
Tehlgicd | 3T oied, 24(49), 9054-9059.
https://doi.org/10.1021/acs.orglett.2c03617

37. Hgd, T., g1, U ., FEgar, ., 3R oA, 3.

(2022) | FRAT TE Thisad GATT 3% (SYfee)
A -firerset/3umse wffe iR AEgIeE| TR T,
24(49), 8990-8995.
https://doi.org/10.1021/acs.orglett.2c03595

HEATTEE SR et

arffes gfaaed 2022-23 | 71



38. 9, ww., TR, sm. w. ., Mgy, ., S5,

off., SR, 3. 3., S/, 3. 37l (2022)1
SiO,- Huifes HCIO, ﬁ?ﬂs—éﬁﬁﬁw HF (Jg)-

https://doi.org/10.1016/j.chemosphere.2022.136667
39. fagpur, Sft., gemuam, ., 3R geREE, 3. (2022)1
ettt Mn(l)-Hirciag-heesss Jed e
feaTseT™ hig—hufen A% (3TAT) Tehlaew 3T
Hiedeod Hiswy fog g fefeiem 317 H, 18 H,0. THitm
TR Hitd Ug o, 10(22), 7362-7373.
https://doi.org/10.1021/acssuschemeng.2c01222

TS, ST

40. IR, TH., TREVE, Sfl., s, T., 3 T, .
(2023) | Arssieithens mﬁ‘s' f\@aﬁq@w‘lﬁz
TIGH B THETHTH (T S el oIzl =
Jedeh | HYeAT AIfed 3ATH g Vel TEHITHh T,
518(1), 1022-1040.
https://doi.org/10.1093/mnras/stac3096

41. IREVAE, S, 3 SSA, T (2022) 1 IR A
AT ol T 3 Todds HH T-3AH7? € =R
B WIE| At Aifefad 3HAih g Tad Tt
qErEd, 514(4), 5126-5140.
https://doi.org/10.1093/mnras/stac1662

EEiR RG]

42. S9ff, T, (2023)1 3 T Rfaferdt 317% Hreiehyd 7
T ATSTHIGIICH | SSATAS A 16 TTH ST,
486. https://doi.org/10.1016/j.ijms.2023.117024

43. Hee, T, T, w. wE., $AR, ., FEOEE, 1@, 969,
U, I, 9., e, 3., B, g, BffEeen, .,
SR S, TH. (2023). e wifciper TIeUEE 315
T Fret fogy o s 39 g o SRS U wef
A g FerfawT € wifes fgm| SHa 1w mfcam
T, 22(3), 967-976.
https://doi.org/10.1021/acs.jproteome.2c00768

44. BAR, T,, Aigd, TH., HfheHL, TH., W, IR, TH., 37N
A, . (2022) | SHu=ter fwfdes s s
TTSShIGIIeH | STHeT 3T ¢ 3THTEH hilehel HITT,
144(17), 7573-7577.
https://doi.org/10.1021/jacs.2c01577

R, BT HAR

45, sferar, d., 31@He, w., gfd, wa., N3, &, 91, T &.,
... 3 gy, &t (2023) | WA HAfes @I 3 U
BRI BIhE ATadTEe HisTfedfee Temad
sRffied SE(111) Hirced| Sleed e, 52(9),
2804-2815. https://doi.org/10.1039/D2DT03789K

46. Tz, Y., <@, €., 3, ., ey, 3. )., wwee, o,
3R R, T F. (2022)1 fifsg N,O,- Teree ferfe-
wfifeee s iféde AR R T (111) Hircifaay

fofim, SiFsanH, T Tl fHeayd o g
ST 7(29), 25881-25890.
https://doi.org/10.1021/acsomega.2c03631

<Teherd, At ehd

47. WS, WH., 3, ., dehadi, €., e, 3. w., 3t
[, W. (2022)| S-Ieie-SIfHAE TRNFANE : TgHaT
HIHAT HAFAYH TS Yo famfthehd| shafeaa
fufRieifse, 60(3), 469-484.
https://doi.org/10.3749/canmin.2100058

e, shfema

48. 9o, w., fE, T %., wgud, R, &, gere, T,
1., 3 = e, . (2022)) HFRA T HREA
ufeeed 3N HgshisTael hiveft 31 shmfe fulree|
St 316 Hifeighert STetiel, 434(14).
https://doi.org/10.1016/j.jmb.2022.167664

T, SN

49. ger, 1. 3., T, ., Gt ., 3R Ueed, §.
(2022)1 afe g @ Wi T v fafvee gofiem wfefeeam ?
Topforehet ey wam, 12(4).
https://doi.org/10.1103/PhysRevX.12.041026

50. @i, &Y., IMi, U, g6, 3R, €9, U, S, U, 3
THR, TE. (2022) | HU=afin Heme forwd 3 we-
TR S 9T A AT | et SEmEd 3
q1sd, 9(4). https://doi.org/10.1098/rs05.220097

SyaRAT, ket

51. dre-Atme, €., HUeA, I, G, +., ... sy, .
e (2023) | & Tl Afestasi@ 3116 ¢ STh FoA1SS
T L1495A-B10: T U 31 ¢ AMfesh Hleg 3 ¢
et w31 o1-H18 R GHIH | Ttk e
S, 946(2).
https://doi.org/10.3847/1538-4357/acbead

52. TAWH, THA. ., Yeill, T, &., ¥, T ., ... 37
g, @i, (2023) | RR-BIEHT T3¢ JTRTUHSATA 5085:
39 T Tha hfgee AHATh ga-fhamie fien ? sHa 311
44(1).https://doi.org/10.1007/512036-022-09907-7

53. dreml, ., STfeeed, 9., $&1, 3R, TH., ... ST,
ot arfe) (2023)|ﬁ$ﬁmﬁ@3nm%w e
fies Arhicisl 31 Seed TEaues fag wsiet 6334.
TRt S, 944(2).
https://doi.org/10.3847/1538-4357/acac81

54. 9, UH-B., 9, ., fery, ., ... 3 v, =
(2023) | TASTTATY : TUATHT 3fi- ﬁwﬂrﬁa IESENE]
A% Bt - fom - XV, fed thye B
TS BT ¢ B HIfET 3 Afea ga-framie fren
THER335. Ayt Aifefad 3ATh g It TegHiHehe
gEmEd, 520(3), 3259-3285.
https://doi.org/10.1093/mnras/stad012

HEATTEE SR et

arffes gfaaed 2022-23 | 72



55. fam, &-w, s, ., &f1, €, ... S satan, =t anfe)
(2022)1 g SrHTeRdt fawgi-2 o« #3fesh hiogd 317% §
Afe <321 fhemie. wIfhfea sHa, 941(2).
https://doi.org/10.3847/1538-4357/ac9dfb

56. &M, ., foem, ., e, ., ... 3R 3@, =Y. anfel
(2022) | T SEiTAd foegt 9 : € wTete BAfes dieg 3
T g9 -TheTiie Taer, HHIENH 3N, TRt iSehel SHet
941(1). https://doi.org/10.3847/1538-4357/ac99e0

57. @T&l, U, O, U, T, wa-ua, .. 3R g, =i
(2022) | TA3TUATY : UeTHT 3t -fiefitfier sfesraree
A% Bftg wWR-BIET {o| - XII: HHRH T gediehal
19 ShrgAafead 3 Tegereed G12.42+0.50 Ug
G19.88-0.53. Tyt Aifefam 317 g ot TeHIftEhe
grEmd, 516(2), 1983-2005.
https://doi.org/10.1093/mnras/stac2353

58. fooima, w., $atan, ., 9, J-ssey,, 9, . 3Tl
(2022)|ﬁaﬁﬁnammﬁﬁmﬁmmqmq
S 3 TeEieTHH Ug fewda gagd uAsfiHt 1893.

Tereft Tifefom 1% ¢ Taa wgHifiea g, 515(3),

3352-3369. https://doi.org/10.1093/mnras/stac1927
59. 33, A-T&., ... AThell, 3. 3MMGI (2022) | TTHTH

: TuAH off-Tiefiier srfssdye 311% At wr-wifHT

5 - XI. Wi 39 g $HIA 39 g9 - fhamie fem.

Teredt Fifefam A% g T TgHitea amrRd, 514(4),

6038-6052. https://doi.org/10.1093/mnras/stac1735

60. ferg, 3m., ... g, . anfel (2022) 1 TdistiomTg :
TueTeHT 3t - firefiier stfssasia 3ife Afe wr-wifT
{99 - VII. T Hean ATh SiO Foired Hid THIY
JAesravd | Horedt Tfefam 317® g Taer TeHitHse
grEmd, 511(3), 3618-3635.
https://doi.org/10.1093/mnras/stac101

TOTYT, FOURTSTR TRTT

61. porehull, ., g, €., 3 Mo, *. T (2022)]
Smfsfremser duerse ~ifaere ufigd (a/p/y-gdm-PNA):
3/Je-UHE THRIUH ¢ focifded 1 g BiHvH 3116 Welad
/ T FeTe gdm-PNA:DNA/RNA S[wifaas | weieg
S, 7(44), 40558-40568.
https://doi.org/10.1021/acsomega.2c05873

62. W, ., TWgE, 3R, 30, IR W, . WL (2022)1
ToteT-Te : SR $-Ten ferfaesdd srrfds
Y SEMITIger Ta-aif=ar| AT Ted, 24(40),
7421-7427.
https://doi.org/10.1021/acs.orglett.2c02993

63. fqam, 31, wa., Mo, %, T, 3 iie, 3. (2022)1
Fhae 316 RRATRR U8 BEgreifafadt 317 ¢ Jeh-
IS 3% BT -HI-YfFITETEe Hopied | FshHIfcTher
e v e, 223(10).
https://doi.org/10.1002/macp.202200011

Tae, gia
64. STIET YHTe, TH.SH., Mg, Td., seod, T.H., T,
w. 3fel (2023) 1 feaewrgs i dg wrafafan

T ffe e-gme et ¢ Hifee ¢ T
fifafedt a1te wicar Teifen fusmodivan war T
HHIA 3T HHT STEfET S| $eHTHT S HATH
SATATTSTehel AshIHTfeTshed, 226, 143-158.
https://doi.org/10.1016/j.ijbiomac.2022.11.258

TfATer, gESew

65. a1ed, dt., 9|, T T, quI, T, ., 3R mdEr, f.
(2022) | wieRerm Hgufes nedisiame fusE| ufrm
S HATh AT Hit, 11(10).
https://doi.org/10.1002/ajoc.202200390

66. e, . wE., 3 M, ff. (2022) 1 S
FeAfea-BIeNEo Heagss HI-Td haRMATEAIH|
AR T 3TTH AT B 2022(35).
https://doi.org/10.1002/ejoc.202200733

67. 919, TH. TE., 3 M, 6. (2022) ) wrerfifstfes
Jen gowinEd esm-hmiftifeea w-aefaargese
H 3N -TeAehTEe TR T : SRde STEee 3Th
HHRMAESS [SaTggIAMSIeHIE | Sl 316 AT
HiR, 87(14), 9414-9418.
https://doi.org/10.1021/acs.joc.2c00832

68. wfge, w., =Ry, . off., Mo, @t wm. &, ., 3R
TfiTer, . (2022) 1 SSEA-Ted Shearsss e
C(sp’)-H HHRMATEAIA 316 Hraiiediotsh g TS g0
shafed| wfimm sHar 31w st HEd, 11(7).
https://doi.org/10.1002/ajoc.202200184

TEAT, UL T

69. TS, TH. ., 3T FAR, T (2023)| Hrefe
BIETEH T HTh Hi JMEHILIUH haul 37 TH
B | S 316 BSAfehel TIfafiE U ufterehyE,
520(2). https://doi.org/10.1016/j.jmaa.2022.126876

S, feeaa

70. 3Tegeel, TH. TH., ... ST, |, 7G| (VR Hictered) |
K*0 Tieee™ 37 Au+Au SIfe=iE T2 VsNN=7.7, 11.5,
14.5, 19.6, 27 TS 39 GeV %A T JANTAATEH |
uslt @k | fferet freg &, 107(3).
https://doi.org/10.1103/PhysRevC.107.034907

71. 3, & 5., L. S EHL o) (RR SieieEE) |
(2023) | TSTTHE 3ATH faehfsEet o1 Tu9H 37 Au+Au
VsNN=200 GeV fig g =R wamufaie| ffiea feg
wed, 130(11).
https://doi.org/10.1103/PhysRevLett.130.112301

72. 31T, g, L. S, HL 3G (RR i) |
(2023) | T B HEATHEH shee 37 Au+Au Hiferag
W sNN =27 GeV fog ¢ ©R ®ias 3de¢ wH fgeded|
oo ed ft, 839.
https://doi.org/10.1016/j.physletb.2023.137779

73. e, off. 3., ... 94, #o3nfe) (TR SieteReH) |
(2023). m TS feusH 311w fhar-ug fHemy- et
FE-TIEH TR FAFIUI 1 Au+Au HITAsd T2
FRT=STEH | ffea freg @red, 130(8).
https://doi.org/10.1103/PhysRevLett.130.082301

HEATTEE SR et

arffes gfaaed 2022-23 | 73



74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

3Tegeell, TH. TH., ... SH, . e (RN HiceE)
(2023). Tfimere TfEgd fetie ATH (Aed)
g8 31 Au+Au AT T2 sNN=54.4 GeV. Tthfsehet
freg e, 107(2).
https://doi.org/10.1103/PhysRevC.107.024912
I, 3., L. SF EHL oTfel (RR wieteee)
(2023) | s\ T feusm a1t ¢ ffer te Mig-wwie
ol BT 39 Au+Au ifersid| el oied o, 839.
https://doi.org/10.1016/j.physletb.2023.137755
3Tegeetl, TH. TH., ... ST, H. 3MfE1 (RN HIciery)
(2023). ERR-3ATE RIHIH U HINTH HaRrg 1%
e Aediwiadt fefegegsa 31 sNN=3 GeV Au+Au
HIfeTerd T g FANTAEH =R vaauiee| fhfewe freg
o, 107(2).
https://doi.org/10.1103/PhysRevC.107.024908
3Tegeetl, TH. TH., ... SFT, H. 3MfE| (RN HITere)
(2023). T4, H13TH U (YY) TeH TR 37 U+U
HIfTTE T2 sSNN=193 GeV #s fag g R fgeae|
fefrera freg =, 107(2).
https://doi.org/10.1103/PhysRevC.107.024901
3Tegetl, TH. TH., ... ST, Hl. 371 (RN Hietaier)
(2023). U2 3T Tl TS FAATEHS 3% O T K*0
forgm 57 8- 3 wifem®| F=), 614(7947), 244-
248. https://doi.org/10.1038/s41586-022-05557-5

™, TH. ., g, ., aferE, S, L. S, E e
(2022)| SEHMHFA HATH Fle FHIS! FX-HE Led TS
SIATHH | STHIAA TS 3% Hied fbfoed g, 31(12).
https://doi.org/10.1142/50218301322500975
3eged, TH. TH., ... ST, @, M| (RN Hieraizd)
(2023). TS 3% HTE AT 3% =1 Ug SicH Hlh
TSHT @S 3 Au+Au SHIfTSTE T2 STRTHSTSHT | FTRA
fpfStepet et =Y, 82(12).
https://doi.org/10.1140/epjc/s10052-022-11003-7
3Tegeetl, TH. TH., ... SHT, #. 371fQ| (RN Hicsiem)
(2022). Hifersm-foeen v di-usif feusa 31
ufEgifieh ool weterguEE | fhfsreRer ey e, 129(25).
https://doi.org/10.1103/PhysRevLett.129.252301
3fegeetl, TH. TH., ... SHT, #. 3Nl (R Picieier)
(2022). ufsmgret gEad e -Tme wRmds 3w

it hifeTeE Ue s=200 GeV. fBfverat feg &1, 106(7).
https://doi.org/10.1103/PhysRevD.106.072010
Tegeell, TH. TH., ... ST, &, 3| (RN HIiery)
(2022). SIS 316 ¢- UIfehel IV I JHad
UMWredt 37 Au+Au HIfeTsE T2 sSNN=200 GeV T2 ®R|
fpforerer fesg i, 106(4).
https://doi.org/10.1103/PhysRevC.106.044906

TeH, J.,... 991, @i, 3nfel (T SiesEE) (2022).
T fedart yHIee - U Zreelt i SoiagH <Jfaad
TRH YUIsE BR AEH6 T2 § Felde=- 3T Hiferst|
S 3T $EgHEIH, 17(10).
https://doi.org/10.1088/1748-0221/17/10/P10019
3Tegeetl, TH. TH., ... SFT, H. 3| (RN HIeEm).
(2022). BSRHE 36 HA4 TS HeAd TS TSl 3

86

87

88

89

90

91

92

93

Au+Au HIfTeE T s NN = 3 GeV. frfoea wed i,
834. https:/doi.org/10.1016/j.physletb.2022.137449

. JTegedl, TH. TH., ... SHI, |, 3MfE| (VR HetsiIH).
(2022). R AU ATE ¢ 3MTgHICe SHARSE $H € 99
B T BN hae 31 Au+Au HITAIH T2
sNN=200 GeV. fwfsrerat freg =, 106(3).
https://doi.org/10.1103/PhysRevC.106.034908

. G, TH. TE., ... ST, . 3| (VR Hiotere™).
(2022). TfTSH R TAATAR 3 $HaeH 3 FHS! Te
TR uE eR feved we wr) i g oo, 129(9).
https://doi.org/10.1103/PhysRevLett.129.092501

. TG, TH. TH., ... ST, |, 3MfE| (VR HIcTsrm).
(2022). Teforelt Ug road-HiHe feusa 31 gRR-
AT AT BT 31 ATSSCHES 2 31 Au+Au
HIfered T2 sSNN=200 GeV. fhfsrerer fieg =i, 105(6).
https://doi.org/10.1103/PhysRevC.105.064911

. ITeGeel, T, TE., ... ST, . S| (R HicTersd).
(2022). @ifATefeTa Saa-wfi TRmdl BR SER[fad S
e fedie Tewmm 3 qiongss TeH HIfawE @ s=510
GeV. frfsrra fsg €1, 105(9).
https://doi.org/10.1103/PhysRevD.105.092011

. JTGeeT, TH. TH., ... ST, |, 37fE| (VR Hicierm).
(2022). USRHEH 3% WM BTE- TS FHeieH 57
SNN=3 GeV Au+Au HITAIH Tg FrcAIhsd B g
RIS Topfesar uige| fforper fieg @ed, 128(20).
https://doi.org/10.1103/PhysRevLett.128.202303

. Jegedl, TH. TH., ... SHI, €. 3G (RN HicterzH).
(2022). BSIHEE 31% HA3 T HA4 ATSHesH U8
fiegh 3 Au+Au HIfTEE 3 g 818 9 St dem)
fRforeret freg e, 128(20).
https://doi.org/10.1103/PhysRevLett.128.202301

. TG, TH. TH., ... ST, |, G| (VR HietereH).
(2022). €IS Tol"g SHAThel 1o fag K -,
®(1020) T =- WeHRH 1 Au+Au HITISE T2 s NN =
3 GeV. ffiem oed &ft, 831.
https://doi.org/10.1016/j.physletb.2022.137152

. 3TeGeel, TH. TH., ... ST, |, 7G| (VR HicrsRem).
(2022). Temifirret IoHer 31 S TaFR Ug
Ui TS AT 37 Au + Au Shifesid T2 sNN=200
GeV. fforerat fieg =, 105(4).
https://doi.org/10.1103/PhysRevC.105.044906

<, st

94

95

. T9d, ot., 99, T, 3TR., 9L, 9. Td., ... S, S,
3R Sy, @i, (2023) 1 AT g Teli"e g g U
FAE BIUYE TREE 3T g e Aifdger Fss
G148.24+00.41. "yl Tifefam 3116 g Aaa
TR "M@, 521(2), 2786-2805.
https://doi.org/10.1093/mnras/stad639

. &R, wE., faew, ., sed, wa., forg, w., S, S
anfel (2023)1 TGS @ BRI HERR SeAaed fag
T Teg-aie fheet IV: fedaum Ug higeusswm i ai-
HTH ST AT 39 HUH S| Hoel Afefi 31w g W

HEATTEE SR et

arfes gfaeed 2022-23 | 74



TR |HEEE, 520(3), 3383-3395.
https://doi.org/10.1093/mnras/stad283

96. forg, wa., Thor, SIS, ... IS, A, (2022)1
SR FU Ori-aiges WfdH : ¢ Wnfler @g 311
forgenteett difes feam 31 T el U fer-smiE|
TR SHA, 936(2).
https://doi.org/10.3847/1538-4357/ac84d2

97. U, TH., 39, W.J., ... WF, JA., HEA, T, AW,
3T g™, TE. . (2022)| 3HE A6 SH A g €
IR Tl | TR e, 164(4).
https://doi.org/10.3847/1538-3881/ac83af

98. dere, ot., o, T, foewr, &t u., ... S, S
el (2022)1 T T T BRI Feder iedaed foag
T Teg-ag ftheet! V.IC 348 U AT 5 3 g ™
FATIG | T oTehed e, 164(4).

https://doi.org/10.3847/1538-3881/ac8547

&, AT

99. fire, ., fire, 1., &, wa., ... 3 g1, . .
(2023) | Tefeter HrEshI-TT fearsd it areeh wfpfe
st T feferadt 37 fferm ew i $9pRe @mEe
gfewd | & 3117 € fagm, 23(9), 2175-2192.
https://doi.org/10.1039/D2LCO0899H

100.53, ., 312, ., wefifaaaem, 7., ... &, @., 37
a1, . W, (2023)) T TeaifiE 3ATh SR
sfenfee AT-aATT-u-fau Seiarsie R sEmifes s
Jurfead | ATferfeshet hitgl, 95(6), 3121-3146.

https://doi.org/10.1021/acs.analchem.2c05036

101.7@T, ., 9reMR, T, H, TE., 9, F., T, TE.,
a1, H.wm. (2023) | B Ufete ft-srmidme o
HH-E ifeTaiieh Ththloed B Hedloigs o] famier|
STRTEH TeaifaE, 13(2), 1245-1255.
https://doi.org/10.1039/D2RA06018C

102 .=shadi, 1., 39, ., H, TH., TS, TW., I He,
A, @, (2023) | HifteIiEe fhfher Tergd B Ader
Rl : e & WIS 31 e TATCTRIGE ? el AT
wheles fieftd, 353, 1084-1095.
https://doi.org/10.1016/j.jconrel.2022.12.038

Feomfd, Feden

103.Fmfd, T, (2022)| Rfesfw wr Afam w sttt
BRI H5E HIH ST ¢ TeTfirh | S AT RS
HIEE TIHIM, 4(1)

https://jfse-ojs-tamu.tdl.org/jfse/article/view/62

FER, ST

104943100, wE., <, €., Gife, LU, daEle, 3. ™.,
3R PAR, . (2023)|Hﬁ)—q%zm%@3%€r%am
gfefieett Hretel wiemie 91 Toad Ug iamss
36 e bt el Y hiles doh-r8aet|
UsTee S} SeHTAS TfesH, 62(21).

https://doi.org/10.1002/anie.202300461

105 14310, TE., &2, &. ., ﬁxw ST, (2023)1
e srRmifager HEtferdl 32 Heq AHIeied @ T
HeTgel ST ¢ R Pl T e U g S|
Hitrehet T1EH, 14(3), 491-498.
https://doi.org/10.1039/D2SC05794H

106.8éerm, ., geen, &., o, U ., gfm, T,
HaTg, 4., Afod, Td., 3 HAR, I, (2022)| HEA
FregaiE st B Ui (ji) Hincd R 3658
Hherlel! TerIEse fHehd U8 Tdaaiiad ufaefad|
e 3ATE AfefEed St =@, 10(37), 13954~
13963.https://doi.org/10.1039/D2TC02193E

107.frsft, 3., W, &. we., 3 AR, A, (2022)1 T
HAE I B g feriie H A s1ie s
JTUha A1 BIEBRE | Biead g S, 10.
https://doi.org/10.3389/fchem.2022. 904676

108 .%HR, Yehal g™, TH., HIfd, . wd. T., Faar, f&E,
wd., T, ., ... 3R FAR, A (2023) | TR g
T3feeh SAfaanse feartfraemym (THaTE) fuawa 311w
i -Td el hirciad | leed Jibem™, 52(16), 5095-
5100. https://doi.org/10.1039/D3DT00159H

109.%eR, g™, TH., <&ft, &, =, ., |1E, W @, 3R
FAR, M. (2023) | THE-3S[5E A3ee RewmM 3%
FTEH IR (if)-18ee : fufufem areitere Fe-NiR
froesrg | hitepet @189, 14(11), 2935-2942.
https://doi.org/10.1039/D25C06704H

FUR, T

110.3/T%, 3., 3T HAR, TH. (2022)| THUHT2-Hifeuies
uﬁzﬁaﬂ%a?r WRIFF I HAierbs Ug T sfafes
EXIDNERCI PRLCD U] s % AMPK/mTOR/ERK
femferT| Iqer Ug HifeTder ore® |msast 79(11).
https://doi.org/10.1007/s00018-022-04595-6

TR, TE. Gl

111.fwm, w9, 3R $AR, TE.TE. (2022) | AR-3S58
TAREE (TAITEUH) WHIhIH 31T I Hifigpert 3729
3T ¢ T el | TeATes WeRIEahdl, 76(12).
https://doi.org/10.1177/00037028221120830

&g, S

112.@M, €. ., SEqdcde™, 3R, BER, o, 3.,
TeoTan, 3R, 3R FHg, A, (2023) | 3fefees a5d
Tl THE T $8EIC 3 ns® 3T SIS Hed
(Cd, In) BeTTss BT3foregm| St 31 Afefered Hird =,
11(11), 3855-3864.
https://doi.org/10.1039/D2TC04361K

THUfeetar, faefia

113.719, T, 3R Faufeara, 2. (2022)1 fefesyfes
TITRIA 3ATH ATeT-37-3ATTA SHIH Sl 31T Hifels
Tohad| e 316 g, 34(10).
https://doi.org/10.1063/5.0107471

HEATTEE SR et

arfes gfaeed 2022-23 | 75



114,349, T, MY, TH., G@si, 3R, 3R quveeid, 2.
(2022) | WTShITISH giere Foret fag fefrsyfes
TEURH {28 TH U Hisel HI S| g, 38
(15), 4567-4577.
https://doi.org/10.1021/acs.langmuir.1c03273

115.3RT9TET AR, TH., 3R wodfeatd, €. (2022)1 3STHUH-y
fedaem 37 dige 31Tk For srifeead : wié ey aetar
245. https://doi.org/10.1016/j.talanta.2022.123428

116.94T79, T, 3AX., I, ., 3901, ©. ., 37IWEH, 3N,
PAR, JA., FAR, TH., 3N HSd, TH. T, (2022)| TEH
wrsfsret it Hrestal srdec 316 Mog AHNed | SHe
T BfefEed HEed &, 10(33), 6360-6371.
Protein fibril assisted chiral assembly of gold
nanorods. Journal of Materials Chemistry B, 10(33),
6360-6371. https://doi.org/10.1039/D2TB01419)J

117. Tfeem, ., oim@, T 0., 5, . @, 3R 924,
TH. T, (2022)| LFREA Ug TSR SHEH T §
a7 Hifsufee ST AT 37 ShTfehailen| fbforener
Hdt Hfteer foford, 24(32), 19401-19413.
https://doi.org/10.1039/D2CP02190K

T, TSI

118.3, T, 3R ¥ed, dt. (2023)| soiaeie dafeemy
e A € USS U8 THTERE W WUl 3% geia
TGN : U BRI 2| H7 fBfore 34, 24(5).
https://doi.org/10.1002/cphc.202200541

119.3, wE., I, 2., 3 ged, d. (2023)] TE-TSogeH
SolaIeh Ug ATSSIRMe Taeieehid] 311k Wia-g-Hifeam
aTee e fig e <R T e
geragiteh T, 5(1).

https://doi.org/10.1088/2516-1075/acb7b8

T, T,

120.511, 3., MEamt, ., @t &, ... gEst, IR, 3R
AT, IR (2022) | SR HisTere! Shae 31h
TSI 3R A Affhed HIfes I Trfehed|
a1 AfefFeT Tgards, 139.
https://doi.org/10.1016/j.bioadv.2022.213003

AN, SfETehTe] Fie

12197601, €3, 3R TR, ELUd. (2023) | B
T 3T g Uiifded sga1 THIfufes ¢ g e sed
3ATE P2 forafie Sfgeer, 217(1).
https://doi.org/10.1007/510711-022-00748-w

122 7ifesh, wd., 3R AT, €. TE. (2022) | Seifded
o Ug SAl-3T 316 Teifaed W@ | wreft 3
AR T TS Uferehrer, 201, 2707-2713.
https://doi.org/10.1007/510231-022-01216-8

TeRTET, TR ST

123 5081, TE. UH., eedl, 3N, ., S, . 6., JIHd,
. ., BT, bV, 3N gepret, . . (2022)1
TSN /sfer-hefm fommfem ufdom dmier iferbiem

Ug UEUYH 3ATh SR hek Ted | Afgehet 3iTawicaiat, 39.
https://doi.org/10.1007/s12032-022-01728-6

124 99, ©i., 3R Urehre, TH. &t (2022) | Herfa-
wHIfufeg WEH 1 T URREe grRet U Teret 3% ¢
BT 3% ST ST T FrEIETsay, 47(2).
https://doi.org/10.1007/512038-022-00263-w

Tueets, forremig Seyesn

125. 7Y, Th., Hed, TE., 3R fuews, . %, (2023)1
Shae 3ATH B -TLH SIUT 314 € SAIF heaTzich
Truaem| @rEfefes fuled, 13(1).
https://doi.org/10.1038/s41598-023-31854-8

YTt T AR

126.2m, ., @1, T, T, 3 g9, 3R, %, (2023)]
et Rl e el 51 G
Ffsreeet sk wrfeE : T ey o 377 Aifergert
ferfamrga, 370.
https://doi.org/10.1016/j.molliq.2022.121011

127.8R, 9., @i, v, w., difger, . ., 3 g,
R, . (2022)| TEeifseret U AEhRgFR HH
YTTEATTe HETETEe Sod 3% B JSIReH Ug
I TH127. SHT 37 Hibeha ffred, 157(21).
https://doi.org/10.1063/5.0109525

128.TH, TH. 3., 371, TH., Yofell, 3TR. ., 37T &,
T, (2022)| AR sRER BRI 6 fafrer
Ug UTgshiigd o U Aufees fotfearg fopedt| @ive 3,
18(32), 6043-6050.
https://doi.org/10.1039/D2SM00675H

129.4%. w4, €., 91g, g ., g9, 3. %., IR 90, .
(2022) | et —aifemifhsn-deies SAFRERH TTewH
Tk TEmfes AgshiaTieshen 3 U Aafesw fafe
foreed| foforeer fieg Twrrsel 18.
https://doi.org/10.1103/PhysRevApplied.18.014030

130.9Ted, W9, ., TET, WH. W., Y9R), ., for, &,
ST, 3N, ., 3 FUR, 9. (2022)| TeEuwe PR
forteem| AfefaeT Ffedt ue foforag, 287.
https://doi.org/10.1016/j.matchemphys.2022.126305

T, At

131.2ftrM, €., fosetien, fi. ©., SfeEH, . ., ... T&EO,
. afel (2022)1 sfenfén amgshiaashfes A 3
BT STehe REATTad g FTghe = : T 28-3R Wl 31
T BEEHT B0aT| $HIET, 13(5).
https://doi.org/10.1002/ecs2.4059

TEHGH, TYAT SSTIFRA

132.5mfq, wm., e, 3., 3K TE9gE, 3R, 30 (2023)1
e Tt HATh HeA-3TE 37 € HiE 3T
Tiehrgiferd! Ug g RS 31 Heifetdt 37 T Seeer
hfsam| wefivg 37¢f e @g e, 7(1), 77-91.
https://doi.org/10.1021/acsearthspacechem.2c00236

HEATTEE SR et

arffes gfaaed 2022-23 | 76



13350, ., 3 TmwgH, 3R, 37, (2022)| e g siae
JATH SEATHA-SIUT 319 oiel Rfaferdt 31ie Ja-7u
oo FeTeed am a9+ SO Hifcteper ST |
qiferer ffored, 120(12).
https://doi.org/10.1080/00268976.2022.2088420

13479, 3. 37, (2022)| fewrfm g dem 1w fowm

i ¢ AR A6 THRIe % RwwwE’| A, 27(5),

753-767.
https://doi.org/10.1007/s12045-022-1370-x

ThRES, Fvan

135 .%cat®, Td., IS, T, 3R, UfReE, 3., &2, .
., 3R 3 HEw, . (2023)| IgsifheT 3AfE
Ireft diefer forfit ged 37 wsw (e afear wa.).
ST et 31T% diel, 46, 35-49.
https://doi.org/10.1007/s40415-022-00858-5

136.70191, U, Y&, off., WM, ., S, oA, g, €.
9. ., T™, *. &., aﬁwa"}ww T, ., 3R
ufirgdl, § (2022)1 ®e EX) _{\{‘IM('I SSThs U TSfa
B ZIH We TSRLIH U SIvHe| Wiie U8 §oT
ffoiarat, 63(8), 1038-1051.

https://doi.org/10.1093/pcp/pcac078

137. 9, U, Y, o, @i, . ., L TR, 3.,
3R Ifigdl, wa. 3. (2022) ) fes-wEifiufes wefea
TR et fag g -fifeen e Fifrper
areriat Raied, 49, 7649-7663.
https://doi.org/10.1007/s11033-022-07581-0

tifem, Farte faemm

138. 3nfae, &, sish, &, =ftw, ., SveA, ., 3
Tfem, <. <. (2023)1 wffir feeam Shoass fom
Herfre FeHifen afed : U %8 wEl 31 g Briewen
SIS Jed hIEN| A, 57(1), 55-62.Species
detection framework using automated recording
units: A case study of the critically endangered
Jerdon's courser. Oryx, 57(1), 55-62.
https://doi.org/10.1017/S0030605321000995

139.fo=, &. e, oW, ., HEdT, 9., S, 3.,
gEstt, T, 3 Ufem, off. . (2022)1 fi-s@fm g
Hicle W sifagt (B 1873) IRAT SIfH el
TSI, 164(4), 1278-1284.
https://doi.org/10.1111/ibi.13097

140. 9%, T., T, T, &, ., fam3, &, ., =@,
AR, 9, IR, TH., S5, |, ., e, ot =t
3 fom, wH. wE. (2022)1 3R T uiern o #faee
TR g TR 31T TIeaH 311 sfeanet sgH|
FIIZIUHT, 54(6), 1466-1479. .
https://doi.org/10.1111/btp.13132

141w, <., T8, A 3w, o, W, ey, Tfem, . o
3R T, W (2022) 1 FfowT fodivm wzg ¢ o
FATGHICH U i el SHUT 31 o TRl 39 T

Zifueshet SIS glewaie| $mTHl, 2022(9).
https://doi.org/10.1111/ecog.06075

T <itedl, WEa
142 981e, &. w. ot . ft., veaef, w., aden, St
.. 3R T =l kil (2023) | FTfESHere faferen
sd-lcﬂsuwmqgs?erslbem 3 € MY Tg Aieg 3H

UReTe (e UM U, ). THaEHAc 4139 T8
eFIeTisAl, 57(14), 5881-5890.

https://doi.org/10.1021/acs.est.3c00327

143 7% 19, 4., Mg, €. w@., T =ed, .
(2023)| SHH-aTEE 3MgSffhhm, TdegT Ug
THITH WAHE A6 ¢ dgfaer-feise wgas siH
fteft 37 e e wire s, 23(1).
https://doi.org/10.1186/s12870-023-04045-w

144 3T@H, T, TH., Moo, §. T, T =Sted), 1., 3
iR, Ta. (2022)) Tfedifed @ g wH 3 wmiEE|
$iFH 37 wire arEg, 13.
https://doi.org/10.3389/fpls.2022.1026157

145 528, TE., 3R U adl, w@. (2022) 1 s HF
THEH : T 3felfed o 376 Wifciper SRR ST
formy fememnfiE| wie giferger srrera, 110, 485-
509. https://doi.org/10.1007/s11103-022-01307-3

T, glem

146 %110, ., 3R T, @, (2023)| Ry ts
frafaefadt = 3% sm-aw fais-aufes Aferm-
HIEhgeH g iR argfén wst : v eifesa s
SRUGH? Tearas, 13(12), 7738-7751.
https://doi.org/10.1039/D2RA06001A

147.4m, %., 9l 4., Hed, . ., 3R A4, TE.
(2022)| MEETAYA 316 BT/ TeRe i@ Ag,,, Ag,,, T8
Ag, T Rfoeigss a1 Ai3fdets Tohia (1Y)
HIe-Ushg HHITAATS BEbRy fois| St - T
FAIRA ST, 28(64).
https://doi.org/10.1002/chem.202202324

148.4m, 3., sgqdl, wa., f, <t &, o, . (2022)1
HIET-Ths SIcI- Ug fdTe- Biehleshd T fihdd
HI ATH-HIHhehTSd SEFARNTEA U fiee - oei|
Agl/Agll ®IfERTgaTSE | SAATI HiRl, 61(33),
13007-13014.
https://doi.org/10.1021/acs.inorgchem.2c01132

149 491, 3., Wife™, wA., sgad, ., fag, . &, 3w,
TH. (2022) | JEHCRE 316 eI BIIOHHEH-
FARCNTATE : € BITR TS FANIEE T |
HALT - T A e, 28(54).

https://doi.org/10.1002/chem.202201242

BLEELE AL G|

150.9T$3hfd, <., TETHS, &1, 3R T@, &. TW. (2023)1
Hisel fewifm 57 Wi w18 Ug hioled HIgshiThlsrehel
VA" 3 HifeAed, ARk Ug JRRA {5 3115 ¢
3fea Gehif=ee| Terigsies @, 281.
https://doi.org/10.1016/j.atmosres.2022.106501

HEATTEE SR et

arffes gfaaed 2022-23 | 77



i, 3tfvert

15191, TR, Fm, T TW., §Y, TF. T, 3R 9, T
(2023)| frafdise AieseM 3176 TemR-fofie aEfén &
T, TAT5E -3 TLTHH he T S -Fargrered
Hiterel Wgelt. FaarIHy, 24(2).
https://doi.org/10.1002/cbic.202200574

g, wehw yRm

152.fz, at€., da1, w., 3R fig, 0. w@. (2023))
T I Ug 3TeH JfFueH 39 diet we Aifed Jvd
: U FAThe ST heRMel S WEl| SHeT 3%
fforner it &ft, 127(14), 3312-3324.
https://doi.org/10.1021/acs.jpcb.2c09136

153.98d, U., T, Sit., 3R &g, 3. w@. (2022)]
AHETE 31T ¢ I SNNH 316 FHEes diet
AT 39 € U Nete@yH 311 g TeRme it
TSEH| T ITE HHH (Bl 157(18).
https://doi.org/10.1063/5.0124041

Hiet, Wt ke

154. oM, AR, WeeH, off. ., TUE, ., 98, ., BN,
W, Gidl, 3. &, 9o, . ., 3 qrea, di. «ff.
(2022) | S $feht W, A9, T AEe WX 36 14—
YIRS el i dodl Usd High| i
s IaTEIerat, 79.
https://doi.org/10.1007/s00284-022-03001-5

155.%@n, sft., $ur, . w., Mper, . ., ... @i, TR
t., Fgad, ., iR gew, 3. wW. (2022)|
IR g 58, Hifen v aferf+dt derie fa o
TS TR I GAHER WHHE 3 Hed!-ArhyH gHed |
T3, 15(1).
https://doi.org/10.1186/512284-022-00591-3

gorueA, fasrretesdt <.

156.gsmuem, <. <. (2022)1 ifiie gemse : ufersh: swew
TSI -o%E Zefehe B SHIS U el 37 fiw|
TifeTsper a1 3% ¢ 8, 33(14).
https://doi.org/10.1091/mbc.P22-10-1004

157.gsmoam, ft. &t (2022)1 HifSie gEemse : e S
SIS Tl 1B | Fifeigher aaierisl 377 ¢
e, 33(8).
https://doi.org/10.1091/mbc.P22-04-1005

Frgemnem, W

158.@e, &. W, 39=M, &., f98e, €. W, o, T .,
3 fagermem, 3. (2022)) sEfERes Jew At
HATE (+)-THIETEH ot U WATH| JHeT 3% AP
Hredt, 87(17), 11519-11533.
https://doi.org/10.1021/acs.joc.2c01120

159 fergered, AR, (2022) 1 $ES 2o € B2 B eidl
M| T IATH TRHEEES, 47(3).
https://doi.org/10.1007/s12038-022-00282-7

qedd AT

160. %<8, TH., S, w@. ., fusn, am., 3w sifae, Sf.
(2023)| tfady B SR ITE 37 SRR Ior
Tedl-Jaid 11 3 AN, WA 37T St siernfie (wr.)
g fyegdty grder graas HifeT : 3777 fhe sauded 37
LR U8 Tauitied Sie fifeaett, Tifthfoed g
frifefafees Hies Sl (I8 3485-3493). aee
argefthen |
https://doi.org/10.1142/9789811269776_0288

161.Frapur, Sft., gemeam, ., 3R SR, 3. (2022)1
fi-sheargss C(sp?)-Ta dig HRMABAIA : TATH TS
S ufRgeTE | 3 € A (T Seas e diE-
hRHATSSYH | ST8ad T, dfa 13, Taeo-<idiea.
https://doi.org/10.1002/9783527834242.chf0062

162.Tme, M. TE., 3R =i, wd. (2022) 1 AT B
et fefersgem afe Sen g o gafom u
TFIAL. 37 T Th. AR A'fe (FUT.) g1 Wit
TS : HIUH Ug TAThv™ 37 v fosd (I8 773-
809). 7 foeet
https://doi.org/10.1002/9781119851042.ch23

163 @, ., amEh, €., 3 gas, 3m. (2022)1
YrEee e g1 wE. =Y. i 3K U =ed
(1), SHLg AT FTAfH SHEE (T8 39-49).
it : HrgshremEe SHftE| Sfim)
https://doi.org/10.1007/978-981-16-7204-0_5

164.2m, @, a1, wa., S, w3, 3R qre, 3R, &,
(2022) | ST WSS TS B TOETE TATRYE | 3
e, &, STedies!, TH.UH, 3T (H91.), TUE"
uiferfeen afefaed (78, 1-28). faeat- fepam afsafim
TeuerH!, fepmr afesaf¥n Tauer!
https://doi.org/10.1002/9781119905264.ch1

165 9T, &, %., T, TH., $3d, IR, Y&, T, 3R
T e, T (2023) | BIEBREAYH-TEise Temm
31T TR -Tssh e S0 e Arsee e
(SRTATH) | 3 TH. . I I JEREAT (H.), @
A -ATe® FIS : T 31 STATHE TS & (8.
309-331). TcHIRR Theiteh I4.
https://doi.org/10.1016/B978-0-323-90594-7.00020-X

166.97, Td., 8felq, &., 3 T3 Sudl, T, (2022)1
mfsfhehyM 3AT® SH-TEH TSR T8 328 Shae 3
ATe /TR S| 39 . G (EU1.), FrEhieheT
oA U THArHAC NEiad $ wied : U U (I8,
307-324). st : BUgy 37 USTEHICS Ted R
Teheiis I9|
https://doi.org/10.1016/bs.mie.2022.06.006

HEATTEE SR et

arffes gfaaed 2022-23 | 78



T /| BRI H HeftErR!

JAfrareRT it
o Tiafafrr faerm tg srAftem (Hiwquae) 2022 w
T, JMESETHSI qor (15-18, feger 2022)

SAfeTerT STEEHEe

o EifteE 3 Erel W AFETHHAN-STHIAA el BR
ATl WAV (SEHTE) % IFHEE St sefe
(Bl 2023)

STTYUT gt 3T

o 'THifeTpeR feai=Hg Th wiied BT Fomgie 9w T
SUHEI3T T, HATSTIANTE, Hieuferl, %HiF (13-17
SH, 2022)

o TS, HEHEESHR faedfa (05 Fesw, 2022)

e e
o T IHIS I BORfewa aEee (SmuHuEH)), =g §
Y, nifersfieran, @orn w=es (05 fegsr, 2022)

SrEfuTT St

o fore T Wee Aiea 311 Ufadt Ug wifderar fhiem,
fefaet 31T et asaw, sfeem wmifouym it g
HedAIH 6 TTSH (MSTHITH), hietshrar (22-23
fegar, 2022)

o TEHITHhS TEMEE AT SeaT, TNl fag 3R sfafe
o o, amEamEd SR B 41 Se (A 01-03,
2023)

T Tehad

o  WER IS fay ¥ et sraErien, Yra 3 ST %
foru faram o Hiferma s, =€ feeeh (10 @8, 2022)

o T IHFR I A MR e Gafim 31i7 a5y ug
TETEE W UER T, HTHATSHAR -3 hitehet
el (TEiTe), g0 (28 WS, 2022)

o TIGYH UE ST WUl TgeH (7Y SMEHR-2022)
T T THTE UL §-HRIA, HTEATEIR-FLIS
1t ffew te Afefaen Tmetsh (smsamsund),
erveR (13-18 S, 2022)

o Tefefuferd sl o Hhehe T (-
SEISHTH 2022) THH, TEHTETAZIR WA 37T
SIS HAGL (28-31 JATE, 2022) W Wisa-3q@
STHEH e 3R TGl (TH3TINETS)

o HIE 37 T U IS § wH Ug I fefea o
grYer, 7% feeelt (05-06 T, 2022)

o TE IR I W I T, FEIETHSI o

(17-19 F&sT, 2022)

lECCiST

o AfeE-wew 3 Bt i (s, afaria
3R Ay, S 3T 9, sfeam (25-28 3, 2022)

o gle FEIE Aex 2022, Mar IR, e, sfeam (12-
14 W%, 2022)

o W TAAGH Hf (ATAaTE), sehaad A9
SR, =ATh, JuAT (22-24 4, 2022)

o UfeTH-wR Sfean wicteeH Wifen (Frers), e,
iereRTan, gfean (5-8 fasw, 2022)

o WR HliayH Mfém (HATAEE), Feohaad M wEied,
=T, JuaT (12-16 fadsy, 2022)

o BNt 3TRA HIfeTyH THUTHEE (ITHATE) W IHd+
T, AR, oI5, WA (13 3R, 2022)

o T heryrdl Ug 3R ifued 3 7E wAsh =feerr i
(HEAmEeTdt 2022), S, wreepra, sfgan (15-17
T, 2022)

o W TAAGY Hf (3ATAaTE), gehaad A9
AERe, =Tk, JuaT (12-14 fegsy, 2022)

o SIE-fi3uITE B8 sl RS fmnfsmm 2022,
FTEITETHEAR WieTedl, R (14-16 feger, 2022)

o IOEEM 3T HIATES (SIMEHT) o A1 FEHES W
FRITTE, S feweht, wia (fegar 18-20, 2022)

o TR Ug TR 317 @1eh o3 wieH W ga
JAWER T (SseidiuaRpidi-2023), 3if, snfewm,
ORd (W 07-10, 2023)

o W SIS Wi (ATIE), TR Sehel A3
AERe, Fehet, U, JUHT (BEH 27-°19 03, 2023)

ggean

o IRV T SEIeIe 3% SifeoayHel ATEe
(THARIESEH ), AfaTer, ITEe § R BiHyH W ded
oo (03-08 TS, 2022)

o Ty Tl 33 Ug feie, sfemm s atw
TR (ATEHTEY), STTefs, HAiTerns a8 (11-15
T3, 2022)

o I THIH TS UIoHI3SS dehslid, THuafiE, sifsm,
=, AT WE (25-26 IO, 2022)

o 413 iR TEHITRE AT 31 $fean (TuEsTE)
fufen, sméamsdt 2ér, wew wew (Wi 01-05, 2023)

Ty AREH

o T HIEIMT 3N AT S3hi b s L & w7 foram
I I= e & & ° ewar fmfor @ urw arenT- gt
TR T9 IS a6, SEE-3E-2023 -
Hefieag (11 w&l, 2023 T 378 d) 23, 2023)

HEATTEE SR et

arffes gfaaed 2022-23 | 79



THUST T U
o UUHUH-3TE TehaTd, Hohl-5bweh SSFART e,
Torerpreft, afrerrg (06-16 fegsr, 2022)

kel
o TifTHeR AR gfe 50, 3o i 3%
AEA (FTSHSTEE), Sere (23-25 e, 2023)

A FAR
o hicer formiforem g St (vwum-divawm) 2023,
HEHAECHSHN fegerdaqe (13-15 SHadl, 2023)

e S|

o TN HHIM WEIF 3 € HiHe A% TAEHR LI
AT 3.6 et S THRAETH W FeH,  Hiar,
ITEE (04-07 T8, 2022)

o BN WM g difdas W TeH, =end giafid,
Meome, w@ieT (20-24 SH, 2022)

o I 3T TERAM T KRS, HR ATHT hicisl, HeTTH,
e (07-09 femsy, 2022)

FHANTHEA e

o HiTH 3 ATREH B THIATSThA TAThIE T
AL 3MTE T, THITRER IFHafd, =
(37 08-10, 2022)

o e eu 37 ufcferey arEg ig el W Ay
e, ARfUsR gfafid, wree (feger 28-30,
2022)

AALH! T T

o JEIMSTEH % AT R HeEA - WHEL OIS % A,
T TH e 3R TThER ST &dT, WRa o
TEAM, STTee 1 FaTgha o sraet | o= foas T
(25-28 TS, 2022)

o REfyEe Sor aEe W HEmen, smEamsd fowafa
(09-14 fewsr, 2022)

AR € T

o A A Tealfsih faadl wlwr-=g fod e
(TIARATE), STATRS (FATEIEG), IR Je= (12-16
fegsr, 2022)

06-11, 2023)

Afesft T

o SfEH T ATE TR SRS, STEHETSTS
Teorvafernem, rEueETE *1 =i aTfis T e (9-11
L 2023) |

o TUferH IS W U T Heet gHafid e ey
forgw, T (9-11 FasR 2022)

o HT SRTSAHTE 3 T e HIeH : Iiford Ug T d
wias, fawafa, (30 319« -1 7 2022)

o &t wrEw sfean 2022 I3t Hiha, STER/7ERE (26
JER 2022)

o IMEIMEUHSHR foeufa amn 3, fawufa (5 F9=® 2022)

o TESAREE sHiHTH Wee (digseystt), gemten|
(17-21 S 2022)1

e HEeA

o uftrn Afufthen wHIftUTA Wit wRfERe Ug HrgdeRe
Fedt wfvrn Afafees (ThudetE)- 10, serrme e
B 3T H158 e T (STSEHIETES),
g, e (19-23 wtad, 2023)

TYAY SN, THEGA
o IR Shitrrer TR Jeeer Mifn (wiar 2022),
Torepml, 3TEUA, AT (21-25 3T, 2022)

o AT (ST I U W) TRIHHES - a9 (17-
18 JEs, 2022)

T fervaAem

o 20+t Hfteret frmed T AT® sfean (HismugaTs)
Hfén, ST Al (7-9 IAE, 2022)

o SITFA TR hitiehel STaTarsl sHfsfea fifdm (15-
18 faasr, 2022)

T it

o TAHI-ZIUThH, ot Whel 3T Zifuehel Afefem,
iRl (21-24 foasw, 2022)

° q ZI (_'Iv \EGE(_'I gﬁGFSFI : }TTT[ l:lv E_rqug_rllil i\ﬂvi E|u-1:|
(Sfireman 2023), SMEIHTSTE, STef® (S 18-21,
2023)

o SRS ST HBSHTHE, Heigae Ug faead :
ERATY S U8 Taer fHafdd e fHan ug
TS, STerE (BE 06-10, 2023)

o I SUAEl el : Irfiaticn, JoifE Ug NI SR,
TS 2o HTEH Ug JeIers SEIee
(SeaEdtaTs), weETE, TTEHIAR, gEm (23-25
B, 2023)

TehyT IRt g

o I e A gfeied M (Tumersmse), e,
FAtesh (15-17 SH, 2022)

o IMTHT fRfSTeret TiEmadt (wdfiug) wHifdn, @ s,
T, guET (05-10 w4, 2023)

HAEAFTAHAR fereafer

aifier feeret 2022-23 1 80



TR A=A
° 3'21513 T e 39 T @\F‘I“SEFI\ : Uy 1, 5.313152 B!
IR folis (98 2022 - 9= 2023)

T FHR getren

o Sfhem 31 TSl fog utHE AR -y TfevH
(fean)” (3eTsT dfemr), TH 9r (318 2022)

o fTr-rifedw: w1 wifime gorated it fErarfoehe
TG 3T Hiecidd Folgd (3aTed JfeAr), TeH
R (379 2022)

o T AKX I gafecied e 2022, AgE, HAeH (15-
17 S, 2022)

Tifem <t <t

o TfqEH S i <ol U Tt Hew Yl e
TRy fagr (diguast), ™ (09-11 a1, 2022)

o feT T B SATCEIMT SRR 1 e HEeH
- ST 4. 3rEHerTe fovafammer (Wt 2023)

g TTA

o TEICH THEYA Ug HieH IS T STAE THeH -
2023 (FFERE-2023) (HE 2022)

o 3MSC 3 FeTierisEm i, mdansd udl, araet
Heu (T8 2022)

o FACH HETE B M 2022-23 T JAT F=ATh I
I3, TASMETHSIH Ya-val GRT ARG (TR 2022)

o TR S 3T® SIS SIS, HivTITe TsheH!
3TH BRI ThTH STTC® Shud (TR 2022) §RI SRS
FHeel ehed] SaeTie S % dEd UHSHIAE Hrima
FATCH HET ST FTeH THIAYA SIS : = qfeha
7 e Tl

o wifaifee / fgam wien A W gieH, suE,
ST (St 2023)

o HIRY TR AIHM T SIS hiZhd (HE 2023)

T FAR

o TZHIAA SHIATSIE B TEATA THITHRT T
AT T, ATgShIETATS [9mT, 2.
forafoamera, g, @™ (02-04 W&, 2023)

g a
o TUATA-2022, MEIMEA HAT (18-21 fadsw, 2022)

il HAR T

o T IHR Ug SRHTHTE JATh Teliteh foRerd W 31-713d
dive, SIS w0, femreret wew (21 S, 2022)

o T foag ¢ws =TsS Wiiished W HEIEI, Se-Fardel
T T (ATSYUH), 7% feeeft (sram 2022)

o Tl Ug Hifciper Tegehdt W UFE T, =mfd
IR 37EHE Wi Hicld h o4, =95 (08 HEd, 2023)

o T Ug mifetepert fpfore W 2391 U Te,
(FmEaETEd), ferearag™ (20-23 ®tEd, 2023)

T T el

o TORIRRM Saeie fog seiMifiehel sHitee Head
PR WA : T gHHT weufed sfive & s smurt
FAER T, et fovafaemem, afvem sme
(06-09 373, 2022)

o TN THRIH, ST 3 Seegamsdian Hameused
B ATSHIANHATSCHUS, Beurelre H 3T $IF 37
SRS (et et 311 $eetargarel ol Tged
3 SREEIAS) W AR (04 TEsK, 2022) A=
e )

o TSI S, FEHTEESIR faedfa (05 Feisw, 2022)

o i, Telia Mt Het B aReeHars) (IS

A G T STRUAUE 3TN THRa shieta (30
Fois ¥ 03 fewsw, 2022)

AU Tg, HEATTH
o HITiAH WS W 2022, S @SR, ufvaH
e (18-22 fewsy, 2022)

o 8 3o wicfesa el wegfadt fifém 2023,
ITEHETH, STefe (Wt 01-03, 2023)

o Hfeud 3 ufFed Ug "R fey, AEUHHN deUame 37K
geteTe favefaame™ (vl 09-11, 2023)

I AfcRan

o =, W gM, dt siftenfes, e afean, €
SHHIE 3N ATH sheed (2022), AR Frnfhirera
IR Wit M grr =3 Hied 31 ¢ Hhaed ¢2 hald
2 fATeh R -SRI Sl U ¢ grsfan widd 3%
e WIRE HiH ¢ faE - v, quEn, fomet 12-
16, 2022. (AT % "IeAd & AT foram)

o e g, Scuer Afepan 3 Mgpet HAR @TET (2022),
I € i Ug W Hodd Tl Y THeTleyl : ITSTEefen
T SSI-H TEgaH e fafhiehe I Bt
Hifem, quan, 12-16 fedsry, 20221 (AT & A2
T om foram)

o 3 Bfera, et v B, dfemn g 3 fewry frme
(2022), g1 TfEATE 3AT® T JuHied 3A7% eiehet
Frfaaad SfHiee R sgwh! foramr, e smfe
frnfefsreret gfem wia Hifén, Juan, fegst 12-16,
2022 (AT & HTEIH T 9T o)

FehegsmuTd Hislt

o I Hyufeehet siepe (Humans), o= § STt FeR
et SftER i (11-12 wEd, 2023)

HEATTEE SR et

arffes gfaaed 2022-23 | 81



forsrametesdt <. gemoam
o HmEm Wiaferdt fifén, smdsmuagam freaagm (14-
18 feger, 2022)

o e sfean Hifén, mEsmSuEs AN MEel (7= 10-13,
2023)

UsTifols BIIhA TAford

SAHETeHST STEEEe
o S AW oA TR & Hg-AENH (SHa 2023)

o TG fegm (A= 14, 2023)

TERTHA Uehalld

o Titfd &% e & w9 A B HW & wWY-TY wios-
3@ IEYH T 3T YeHl (Br) T %
SR T3 hi 3remerar Wi <Rl 98 g U fom
a8 Tt fom § ofa:fawe e
(FATEATSHITE) ' | BIH - JTEITSHTH 2022 T, TR
(28-31 SeTiE, 2022)

lpECEiST

o FTEHTETHSHN fereuter # defiepud mee Hier, Fg,
T # wigs «t.uEHl. T & sE & fou o fafse)
(06 37T, 2022)

T
o Shafas™ srgEa™ Ffd TE J@et, MEETEEam
fowafa (3181 2022 & == 2023)

AT FAR

o Hiw HeT I g Wie (WHUHaTSHIEW) 2022
(I HiHE), sfea faaifmera aEmd (M),
S wee e, 85, HAfed (15-17 SH, 2022)

S S|

o 3.6 T 3T o TAMENN FegHE T ITAM HToh TR
HIHYH RS W T, SRS IS afufd % gew,
UANIMEEH, SHide, STEs (03-07 18, 2022)

o IMSIEUESHN fawufd H TarasSia-siean & %
e, IMEFHiTT g Afgeve deq W HRwTer (12-13
s, 2022)

o UEHIehe TIERE 3% iear shi 41 a1fie I3,
AT SRS HiHfd & Fesd, FEHEA 56N, Heg Tex
(@ 01-05, 2023)

wAeH e Tt

o . YR AYHCR 3TN IMESeyUA (ToTa § v
AiFeTY), AEIETEAR foreata (e Are), (13-24
femer, 2022) & @Y HE-fed

At et
o TholldT STTSEEE 31 ¢ &2 |TeH : Joiford Ug g o
witae, foeafa (30 38« -1 W8 2022)

et ue
o SRS § 2022, IMEISTEIIN feeufa (05 a0,
2022)

e Foomfd

o INUC USTHEE WEH T T UM : WIhER Uik SiTe,
e YfFafdd, fherefewan, diu, Juae % @y o,
FTEITEUELSR foeafa § fSa (08 Faw, 2022)

TG 3. THHGA

o IESTETHESN freufe § Het B IR T Trhema
Saeuie (HiEE) % fore gadt qd sEn et g g
foeufa @ afeAr (13 3mm, 2022)

o M h¥cedl Hidas (dEied) gru few mu vl afeam &
forT T (19 S, 2023)

Ty RO g

o fETaTE Ug Foroguy™ 31 hitee fefoem, smfea
Trfrerar T (Tdied), ™ 9T, HaTeT, JUET (06
T, 2023)

LGEFAIRIC]

o FaTeH HeN, feRfEhe 1 ITAN HTh TEEH 3R
ST T U=, HSHehTei UTa=IshH, TSIATSTESITR
foafa (15 w8 - 17 9118, 2022)

T FR
o TN 3, HAEIMETHSIR fawafd (05 T&, 2022)

TG AGHER
o IMESsoqud I Thot, sMEsTETHSS fowafa (13-23
fegsr, 2022)

Gl pR T
o AR Tl @@ il €S, A fawafa
(TodsR-3mRar 2022)

T T el
o R g fiefiohud TaTE Sicls TS 3 wWiie g,
IEITEUELSR fowafa (24 W&, 2023)

AU TG JTEATTH
o unuw ffyw fehm, fhivem, smEsmuasarm fawafy
(06-07 5%, 2022)
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TR ST o Afasd weaw % fou Afyes fom, famm feem W it
o Shafom feam arfies amal - Sl I fead, AT, EITEUHSSR fawafd - Wb dmed o,
SMEaTETELaR fEafy (05 TEsE, 2022) HATSHTETHEHR ArgTetl T THE T Ty, gd ",

o I3 T § wEHRS GHE ¥ SEEUH ST TaER @ i, IRa R (28 W, 2023)
SrE o /asia fen feaw, WeR Riarsht =shed,

I ISTES R fereafa (10 TEST, 2022) ferstameresdt 1. gemoam
o RNl frod Bftr o, smgamsuEgam fowafa

(38«1 2022-97= 2023)
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— d5TTfeid Ufddge

& 1.5 s

HATEETHSHR ferewfa o Siafom faum # foran S aren Sy aiEdd  fag W 9ga T 81 a9 2017 |
eI ARSI & Icq- ¢t 3 et ot fermor ar o fetu, srqeem niafafer s 8 & a1g & favm ermar
™ L @1 8| e 9y Sie fo™ Sgaa™ gl § 3= TUrEt o Jehrei hi I3 85 8| Tact o o JTTehis
B 3 I HEHT 6 3701 fie <. ST i 1 G R T8 E| A TR W Hohd < & difeh B9 319 TRt
aftEt & gfiterd 1 dr H R 2|

39 fowm o STgEe Sfia fas o &7 5 S WTeA o 9HT T hell 8311 8| THg MY Sid I3 § Tehe 37
S fomm, ThIfEh w0l % Sia fogme, diei 3t waenfer, sreeea e, fasmmras s famm,
Tfefefsht 3T ufart STk Tamenfer & faem o1 3w wid gu fren Sfe foqm o &= § stenyfie sgym o
1 L T B | SAferTd i gRT e o fohw 7Tu st 6t weh e 38 wehm 21

1.1 G Sitfaebt iz f@xaaiTcHeE FAlatasia

2. frafedn aret =1 ayg 3=-51 IUAT o TR 3T TS Sl Gafod w3 I8 T | & @ & f o
TN S 1 H8 THIId Hid 7, Tt gmm= iR fagm 31 T | 99me vear 21 fuss o9 4, sf. 9 i
SRATTRITE A Gl HE@qUl 3o - 58 SITAT, S-Felgweiad iR Biicls oM (Tal) T M T |

A SARET] TEH & A S-FAgeAR U Rl 37a:Toha : SiT-8g A AR SThA K 3T o6l
Jufefa d ueh (3+1) B G4 3 Na* 6t 3ufeafa ¥ ush U YTt THHIGE G4 i SO 2| 3 AT o
HHE S I T SEi] 3R iy sheet stMl (Na' 3R K') <6t 3ufedrfa # wifed ame Samiees Sit-
FaTgriad o fafim sTgEaarsii < = e serert 5 6 /= 61| 3 T § Aia st o e % daa sftd %
Sifr SHSTRETT1 T SR ST 1 ot AT I & | e - 31 Sfdifh Tesey e (ThETE) 3T
T §U IR <@ Toh SSTREIT L WA H TERAS HTaT1 i G H (3+1) Heht §TaHT o i 31T ASted a6
TaY 2| ¥ afomm g o gwid & 6 H,0, % Heh 8 S-wargweiad i U Retet Tt i SeehRl ST 5 T g3 |
SEfeh, (3+1) TR HTEHT o T8 ST STANGTId @l 2 | THom sHsTREq | i S -aaTgwiead shubiHd e
H G L IR -G THG AN ST A W ATSE TEhRI HIgel 1 qdl TH &g SER TEH
Hd &

TS T Affa SR s awTE : TS WET U1l o BTed o ShiH § U1 =T & foh arfawer 1 38 fifed <91 @ o
ITTEY SETE T ITEE | TS BIT & | TH-THTeH Uil Serieandt w1 fnfid sk 3 oan fo 99 fad
Toreret o ueh wifird STaTaReT H TSI &, T Tl RFE HhHE o €9 H W61 IHE hidl 8 | T T Hore 9t oft
TSTCH TATHehdT St TEell 8| IhT WISt & IaT Ferdl & fob 319 3maTdl # 39 atg & ffed s9m & v afeds
IR STATEOT H T =T dTel G2 ht 37 fomam afi arferfarfen sl warferd s @ehd 2|
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A (v) qHg SiEiTl WET w1 (3+1) G AT 9 TR Y
(dfY) T=S i AT farfereran ot fifad o w1 avmE

ferer It UTeRTeieh Scate S By wuT Si MEH - T SR Ufth e T gaiga=

T e | SfiF Bd 7, S wre 2 el geft ues € w1 ufaeifed g 21 5t g | S, foniv w9 § arefies
HeTeIelse AEISol § Sftret S, f9iy Fer gry Hehd WTH B4 deh 94 @d 8| T8 Hobd Teh TfdeieH fHames
(E13AR) < U1 AT B, S =T 3Tat- 3R Seieder Hehdi shi Uffshan # @& s stfireafad o Fefa war 21
AR ZeAT o 7Y Feo 3R Afafshan i TR s =g fafi= yohR o Tttt ®dieht 98 gfcred -2 -gfored
(Tt 3R fie-tadive (ssguadiua) anfe 1 3T i 8| A -neaeear $fq stfveafed fafmma
TR TTSe $H& UG b T Teh—T -Teh o H Ueh {ITITE S 7 Teh farfarg yiet o1 3wt shid 2| 3eretor
% fofu, WemEad (TAERITEa &1 U Jg@ ANTeHSdl) |, srnafes sfia aoe (i) @t wwa
T ded g R foram Sran & S erereet fea / 31Tt frament (U@t / 3N3TR) & ST 8T 7, S 39 sisigt
1 M srfireafer i MR it 2 37K 38 TR STh{deh 3cdTe SId HYaNvl o fog fwier 7, faw uél amifead
fhe 8 | IRomHEEY, J HUE3TR / 3N3AR G aoiia Gehdl 3T s i stiireufed o e e oy & &9 1 oE
W &, ST g a1 T | ST o S1feaca o foTu maeyul 21 3 S3TR 3R 36k famfer ameigr Sediia 6t
AT &A1 h S1eh T 3T ST S T % (1T Iehy w1e ST & | FEfTT, TS gannail ohl @iet 31 fersbr 2
3Fh! T3harT o 0 <Rl ST HEeaqu 2

forae &9 @ aEfén argieri % 3T @ N -~gfesh uftre (FiTT) Seehrl SiEdT o1 9gel ¥ STAH i i &THar
A -=ffeereh Tfare 37a:fsran (freauang) 6t St o fore sRimi st fesme 3R fawesyor st & fofe wecaet 21 <.
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TEA T % TE 7 DeePNAP fosfia foram 2, St weh a3 3R fafay Seme w wfifa et =ne Jeas w
3N Teh T oAl Terifien 8, foem Semeptt on o |1 97— 3T Scafiard fu shireied sl e
15,000 ProNAB SeTed wfafsai wnfiet €| Sigdiuudt shael 31shH JIMehRT & HTAUaTE Scafiad & HRoT §H
arefl Tt aTSfe SeaT 3R gt SHofl Uiad-1 o1 Uget | ST hidl 8| Tafeh 311 UM TR IFIhH 3N
HTEAT AR gHT | Flaumt feherd &, DeePNAP I=-THT fo-HcToq & 91¢ 3= Ggdas UM 37T &9 q1e
Tt e I B B ST - ST IS HT ST HLAT &, T 2 <hl FTHTRITHIT STHAT <l GIATAT & | DeePN-
AP IO} <t TtehdT ol HoaTeh JARTICHe €9 & ¢ T8 (BarA-DNA 3 BfmR-DNA) SR THHdTsT o
o ekt fopan e, fs 3ok wemfa fo@s € 36eh 3TamEn, 3 T AR 3Shd ST & 3
ST <l AT el &, Forreht IwIT 3 UielEan < |1y Nuuas o ush forqd et o foe saei
FHTAT 1 STTHH T 2] Ueh T16d o b &9 H fohall S Tehd 7, fora@ gfaen aret fa faes w a1 M s @
2 38 T dSH | S8t [ T HLHhd &

 STERT S Feee (S
gfqeied famesl & femo 4 & =
Hohdll T NTqfsha hid & 3 TTehfeh
IcUTE HYSWUT ol fT ot €| DeePN-
AP, Tsh g Ufifata #igd MidH-TAT
SRR SYAT b TR T TR IIH
T 2|

1.2 Fa177 Slatasiiar 3y [@FreeH datasia

T[UTE SIS R SR

TSt # T, FES YT BT 3R S I 9T &9 8 it 3 SR e Sesha # Tetfas % s
BId &, SHITTehT TTITSH ST 37 /S[ShTY] ST & | STEEfawTs o fovasa gemsha o fofe auey i o o= geui
1 TR Bld] 2 S ohs T foht 7T AT sieh o Y01 gRT ST ST 8, 3T ShiEaTiel o €9 § 39 sieh shl A0Hd
Hd & | afiomrEEy, guft TR § e s 1 3t faar 3 3fud w3 fawea 6 fen i gafa
IS ST % HLET o foTe Heeaqu 3| 2. frsmaeresi gemmvem 34 o5 <61 e R 1 & Tt § 57 U Aied o
% &Y 1 TaTed H1 T ITANT HLd FU ST FIHTSH o S U SR 1 8T o TY-|1e M 3r@ear
I TETaT ¢d & | AL favrem § v e 3 area 7 Hiforss ®9 @ wxidrd & 3 Atect Sfai # frsehst w1 g
H TR forrerd St THer X HeT Y9I TS $9 ST o ST e fafaydr 3T uSe arar o o s Tme W
TS TS
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THIA ORTE ST ok |1 WIE SATEvaeh TIEH chi iRt

=1, ST aTaett ST TvE RIS TR SfEeRIvT o1 IURT i FT WIS el & Jidfied fessd
THgTdi bl Tohe i 3T Tad &1 3R 3TTaieh €9 ¥ Tevafed el # a1 < Hfcieh IWTa 6l J i W
ST Shigd LT | 378 TR foh Siai < 1fede & fofu safEr, Widm & fo wg 2 o weha wi thre @
(Frfdien) o1 foraR Bian 8| STeifeh Tawaesh WdH Jrcfees Tifdrd gid & 37 wifers s a2, T et o
T Tfre EHIied gid € o doft 9 foehférd Bl 8| BTsuueael siidicy aTel SIdH wferd 3 shrarfcass &9 |
TEAqU ATavEh T & THg F1 B1d 2 7 36 38 B s fehraardt feriemya 1 gt foha i femn fop
BN & F1 A STavEeh SIEH (i) Sk Tfshanat # fowg-amat o 2, (i) S o o2 fewi 6 srfireafem

A = 1.2 : sifcfiem % @Y THE ERE WA ¥ I HETES TEd 3R
fershreraTe} e skt i st areft whim |
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o fFrafa s @ 3 (i) T ufire afaeemom & o oSt & fame 9 & i 91gel ol TR-a1 JuTfed
AT, TWAA: dl § STTRATA AT hl GITHT TS HEAT| 3T Hecaqul o1d 98 & foh o fe@md & fop gmidied
T AT T Ha - T Yo 3R Afeassh o foaehme ot yrfad id 7, forent 3198 2 fob gmdien 1 3ufeurfa
e - T Tfshanai & 3ga H e S Hehdl & | 3oh 5hY 38 ST T YhI STeTd & 19 TSTTIel—[<IT3TS TA&TuT hi
THTIeA St FTel STTavereh TS arel grafdie fafi= faepfa fosm & wwnfod exaar e &1 oo &1

1.3 SgB137eE 3197 Sdl fasiia
T TSR T e 3Tl <hl ShIETS oh aiieh oh STEet o=l ohl TWSHT

T et ft sterdl A ufefa S st sty wifes ferfa 3 sror T @ & wfa wfaaed g,
Tanifes Uity o foehra H Ush WEcaqul ek & | TETIesh Heeiieral Tthel TR o folU STTaweh TH i
el g 3N SFAfE o TeEfeh-ufaUel S99 1 T8 Yo Hdl 81 I8 qUfeh & 3ATAIehd Toie
HTFh S R SISl 149 hl TR 3t H Teh foRIy §Her &, 1 fored T o’ 4 1 Ush THE@ 10T 41 8371 2|
SffeTuATeTeh UtaTNea Sl ST hid &, SHeh ST AHHRI  ATgehiaa i § UAamifess aigsdr < faehra
THE ! STIA o T B | TSI § UASTITEeh HigSIdr o foTt STehefl T3t o af 37T 375N i THHT
At STgEUHRAle % T T meeaqul a6 7 3R Afotei-u% fafecfa fowfaa & § agma s g 2|
HIATCH ST 3TIHE 31 START A 5T, . T EISH ohl JANTC + TR Ga13ti o UTeAtd  Ffge
T2 i fonmfi w1 At frn 21 dere fasfd, sfiees, s 3it sifie fawrsH s afor o
g | 9o fardid, e arfa wfafsean, i, Mifenfafan Jeash st safads smgfy whamifes sifem %
I T UG 9TS TS| IMERSHS €9, I8 g Toh Ufafshamsfier tierefis Soiiaa (ARTUE) Aghisw @ o
TSR |TdehdT o shg B &1 AT TaUs § C Foidal e faeayur ¥ e shrel ==mo= hl Temaiin =1 uar
Toral & TSHept 329 Thamnies araehd o foTu 3meaares g ehieh (Sia-Taied Tiad-l ol SH T 8| 3T
T A= Feeft U b1 T BT &, o8 Taq T -2Tat ganai sl Fafeld s, gaT Tg-sfieidT i %H
H 3 gfere, Thamfess gfediy foepfira s 3 Trrees faferean fosm & v o wfara foman St aepar 21

4 cv e e
Tl & WIS B A W

ATghIaI @ § TC =sh o HIedH
Y I TATE i Tehe HLdT 2|
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Tk a1 PFEMP1 HTeld WeldiHed o fmiun # nesmer wia & fore wemgehinifia it & wner sia:fren e 2 8ir
AR R THRAT R T A2 |

=. gfa e &1 Tg T o T § BSaH-UTTSeh 37 :f5RaT T STee shidl 7, ST Aol wweifaai i
forTeRaT % STaffed T bl Tehe T T I i AT 7| 38 T JHTE TR b TR-aqehi bl forehferd i §
Heg ot | TTghIBI A ot 761 TH-TH - - TR fhieTsd SHIsh{esh frafecten 31Th I, 3Tshieht & U fmfis §
59 fcrerd SR g =1 {1 509 6t SR R T=ierd &, S TR Helfa & gRe < €1 gedl § 81 g7 8| 319
Tqoh, TATSHIBING o sl AT TTe gRI TRYMETSS STl & fofu fde & &9 § ST Srar 9| 34t 9
TRYTETEH | HH TS STHHYT 6T h TRUTHETEY T8 -TH -3 - fhersy | guer i uftehen 61 T8 oft | f. mae
I SN 3 FUhguAdl] & Teh AT YehR hl UgaH 61 &, S Ueb Uil TEH 8 S TATGhIBINA o § Jght
ST & 9 UH o FHivr § et 2ia1 21 I8 Hacaqul @ Fifeh Tl gy Ui STREE! i Tee Heita i
T | ST BN 2| 56 FehTL, b1 hTH $H ST b1 Fe[d <1 @ foh To 0w -7 - foheitered # i wreifean @ gear s1e
TEE o TS o 0T Wi 81 Hehell &, 5191 Toh G o THg 311 TR o |1 <@ 7T 8| 366 37arman, o fe@md € fh
Hiohicfssh wfte ot Tafdn & wfter &1 gehar ], S Aeifa weifern & mefiedr o1 ariey= s | wiekifafisy &
e 1 g ol 8|

A ENfEEH BT 3D7A T H Sad PFEMP 1 TTShIh I st & BT T hich
T THE SHTAT & 3 HR13T § G hl Feh1ae HT HRUT ST 2

1.4 B SHatasiiar 3w Afaw 4T fsieT
SHITHUE ST o THA H HUh —THEIUL 3T UAUE—<hall R et W <k st feram —aret

=i, ToTe R ectaTqyyg = Fug 3 9 % srfuesis sedivet ATl SEReh SueYs Seus ATy % gfd
Taefiet 8 3R fiTaus ey W wHieiiiE ¥ oG 8| SAfT, SR e Hodluel AT hifmehad i
TAUE HerH & OF I THIHAT 2| 3H ey H, B9 U8l U AT b dehfeteh NF-kB RelB-p52 BMF ST =h1 g&lT <dl
2| feorern w1 @2 8 fop & umn fop e -wH et amt % 31y o T AT iR § Siuaus S @5
fafreme +ff g3 =B &9 4, depfeueh TITh -kl 3R STTHUE I GO 6 ¢ SITH-THITL AT o H1Y Y
T AT B, T8 fooraen 81 Auh-wm@ded qni & rodn §, qrfires afomm gehd 2d 2 foh HA1Eua-6 senus
TEHA ! IGIdT 2 | Afes &9 A, VHT Ydiid 2idT 2 fob Jepfeqes Tiuw -kt amt 37t Suss -wadiedt ant % o= s
Temafer fowm—arat sfurud yHeT W U THfFee gHTsh hitoia LT HIdT & | 38 E o hirciad o a1
T foeqa el WTH 0 | W Hirciad Hl STed H o e SR dar & § agm g, e seres
Ffirefth TR AT hif¥TeRt TATTRE  gig R | §AR STTHYT = HRIGTHT Shif¥TehT ST o [T STTEvas $5
T THUFH—hel hiFciedd bl ST hid o o0 wrEIfaar off foasfaa 6 &, 3 g9 adu= o AT HIfeh
e Ye o 1 3 SR shl THTaehIiar b1 Tieru st @ 8 | A B TTUh —shefl Hisha01 o ST S
Tramyes shircererEt o ferered o 3MUR W Ueh AU AT € ol @WieH 371 fashfad i 1 2|
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HTSETehi =T T ieTa SR AT SHa e

. W FAR 1 T femmify % S 6yl & Sfee snfoas westt i quen W e Sigg s 7, e
THIE 3R g1 gfediy et 2, 3 goarae fafehadia et <Y wee et it 21 srqfera Arseiehifgadt
Tfersfierar argershifgaet FTfrerdr 1 oo st 3 3R feramifar o sher it wifa & AgH et | HIgeehii-gadt
g 3TR T ge13Tl o 9 SqeH ATselhi~3aa 3TTehid IR 3T Sl ol AT Hial 2| . HAR % q9g
1 A& 3 T 1 AT I & fob Sl 37T eTd HTSeIehii~gaet Tiaefietdr fameh feremiy = shar shi wfd 3R 311
ST § FRTEH ad 81 37 o He13T1 o st S § Tied- shifiehia B e 37 317 H1gaiehii~gael Al
I Sge et 8| feramify 3 e iy, o ufode 3R e Hifves g 3 defius-dier 3T Huauss &1
forym —amat 3@ fawar & 3= feq €1 3= &1t €1 ° wefdia foram foh TGF- Smad2 §RT KLF8 @i ZEfsheet 9 &
sk whta & 3N feramify o Shaw <1 wif # Ammem ear 1

A EyH v 1. Agereieaa nfasfiaar s wea T, 2. famfom a3 s
rsfius-sfer S o for stfeet wfafsmenai r aftmfya e 7, 3. feramfe shax
Sftar formim, 4. arterth : o 3 Sfaes e

1.5 faeBT1e71eE Sid fasiiea sl dlzest dia fasier

ﬁ ﬁ ﬁﬁ \'ﬁ N . LEELN . \\& 3?“ \%

S 1 I T o 1T tepshist 3R Sieefior =1 3rrergarehar Bidl 2, wifeh fereprasiier 3 o= wftass o
BT e 5 foTu 3eh! |igaT H Ueh 311 e STTavde & | ST, TgERT JaH12M i TTHH 36 7 W higd &

fSreeh g wopepia 3R SriaEion e uftrsh § Ssed (FREeHRE) & Ted w1 FEta W 1 =g
IR THACIH & FiTeh HIEH 8 =[U~H AT "edeh SHTd @ | S%eh 3TT@i § STH AT =8 1 START hid §U
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3T TRTTRITEAT & Teh TR STEH T o TelTgaiiieh Tt 3R =g IRurmm < st e dey fe@rd 81 3 & |
AT ¥ st wiéda 5 fafrafia s aret fafire wfieres wrent 1 o vgem 61 7€ 8| Hifcswa - 371
At = T ITANT HLd §U, IThT A& GIFAITT o Tad FU~H H HLaHTcH I 10k qHEI bl Hafed
T ot 81 F%H et dfrent aF (FuAwd) - Afeass 3R e & fesaim safifed 7 o e @ a7
Shael U SqHT THE g, Sfesh g6 qiafdd Tepehis ferfaei § 38 921 Sl ol aTet fefer a7 6l vga™ &t
¥ e fierft| € ster - 3ter REAe e o w9 : fee 3R Hifdseha =, ST, CaTYE & THg & A& 36!
FHHAIST 3T TS I B9 AT 7, T & T 3R aiafad st fefan § g Jfemiad 3t
3G d1¢ o T 1% a4 ot fafarfira s aret s a7 ge1 81 9 Sifvrhi fen @ gun fsest w5
3TaTE A § oft 7 gU E | 39 fewn H, 3 SRt § e % Afiss Hise wefud i W %™ H R |

o @ 7= ¥ fawm 3% wwE
femr ¢ @ 81 @ wefa gw
ey ATgshIRIT T 3T
HTd gL USHEA HTAIsied

SATSTeR = Tersror feparm )
gier= : diefaget safor gfaer

e yut fererm SR R A RIfTeRT

= TH HAR FE¥TeH o STTHUH 1 363 I8 THFHT & foh Taarl Yot o foenmd o SR 93] IR 1 ogfiie ohdl
T fohan STt 81 9 B-3ct 3181 o T1Y TEreH U] 9id | fafawar e aret Sfia fHames Jeash W e Higa
L 7, 911 3 T | 7, Tepelihoiea fee, 116 311fe o e bl {@ifehd ohidl 8| o TARER 37 99 39 Wi
T Hared fafaefertor 4 -aTem Ufder@d srehi, Wit 3R eAge wfae fmfer art 6t Jftes 1 gerfad s @
2| fust v #, 3= Y01 < T o1 T STy Heh H S -ca- 381 Aisa ¢ fora 2 T8 gaised &
A " ST A1 2 | foehre et Hehdi shi e s atet alient Wi fesmea wieh, 2. seTiied o T 3 @
TR HHISH IUSHR o A1 TZA1sS foehierd foha 2 [ hifedl hitfree HereH (Hidium; foat 1) wa1 S 2,
S 3ok ITETA o ToTT TEcaqul 2| $6eh AT, I I -sied ShIehi 3T FAREE R g1 2q 1 3TE=H 6
A IR ETH % forw arsy yofta wm wifireet o ot faesféra 6t 81 33 wmifa & e, 38 vdifer /ave gered
Terarer b eiferd st % fore geram o 3 adieror wenfud fope 7|
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S Tt ueh wasfier areush i seid 7, i Sieag Sfi9 o Scafed o SR gt 31 Sia fanferss wfas Sa
TSI T Teh Y@ USATSH o foTT T=hIg hial 2| ST TIaTTea 3 TN af sl HaIferd i o for s Aramdedt o
fore ufta wpftdide @0 Sifvmes (SmEduaE) -3namia SRR aigd dIR & 6t AT S48 3| 38 WH
HIMHIST T et T WA hT HITATIS ST Hid o fore e faver faferen wenfua i &) 9 adam §
Sheg el it - ssdiueEt a1 ot % foru fafereaent o 1Y a8 X 18 8| T o faefid g9 &
9Te, Higd sl STTS AraTaef} ol SATSl Wi shi fexr H shTH ot T SASTIeh! o Teh Tl o @1t it |re femarm stram)

o T wRwi § FERE Ay wen
SHITIRT (THETHHT) Tg= Hidfieg &
a1y getse s 21 Hifiem e
Tbhx1 3R Isl1 & o7 sREee=
AgAlsed #1 Hwivd sufaE|
wifegss afomm (il @) % =
Tgaise 6l smechics gufe ey
S e o T SO Se S € |

1.6 greGSHE fas e
TR qTell o Tfd Ttelt <hl S fshan ah Saf-tad 3iuereh a1 ol Tehe &

BT YU elt 3Tee TG 1 SFTHEH TIEi 31 THTe STAThATSAT oh ST 1A SIS T i Tohe i T ehigd 2| 30
feam 9, a1 Tg o1 SATuek TawRll W kT St 7, e ded ? (i) @ 3 T qere % w6 fore diei
yfafsean o raffea Frames a3 &1 gmeET (i) IEir-nererar yg ara afgsar w1 fEha e e snfvgs
ferforemm =61 feepie wvem)

(i) =TS Ueh HecaqUl G @Tel HOd & faeh! IcuTeehd] g 3 T & Wk § 7| Safeh, Iaet § e g 37 i
& T % 3TAH{Ed a0 o SR H 980 o JHHRI 8| ITeh THE = =1acl § Ha @1 3 T s Tehet g/
TS TTTshaT 1 ST i 2q ATl 1 ARt ToRaT 2| 38k STCTE, 321 6 Fohtl ol ST hid U
SRITTH T TEelT 8¢ T feha, 3 919 ferewtt 6t SRIFT SR B (ii) 399k STTTE, . 37ce] o 9y STEYM ekl §
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Tehd Tietdr 8 foh gosh T a1 o qd—Tdeh, Teh UTSFHTT ITISHT, TG o HTdeh TTHT q-Tal o YHTE i W Il & IR
31 o forehrr 3TN 37fedc W T o TG o WWTE <l ShW hLdT & | Ush Hacaqul fiete wad, sifdent Sifvmen 4 ek
T o TRUTHREEY EIE Weh LU (TATHUS ) hl U&= g3, [SEH THI o a1d (HTHA 311G, 2023, TET 3R
yrnfires gt fos) & dea arsfim-serh sifiteafe Bidt 81 wredla @i # gg=e T BjHSF T ShiicHeh
ATRIUTRT0T T T 8| $8eh 3TeTTa, o @ <hl fEATai o d&d Tl =01 § =1aed o G shl T a91a Ifafskan o
AT T 2] JTSHRT 6 TWTE 1 THS &g &3 AT 1 GO e L T@ 8| Sf. 3Tee] o 39S HIIGS] 3R 31 b
TorISaT3T S8 AT o TR, TI¥eh e AT T TS o THTE ohT 1T i hi JeHT 9418 2 |

A TEI fieted $Hd, ST FRETU. (YRt ) § HT yTgfi-nererdn gre oui efeid
& T o1 Ufafferee o el =hm|

ey : g 3rfe, 2023 gafaRor 37K yrifies et famm)

TATIRUT UR S THTE STeA STE! ST —CTe e STae hi [oher oht forehtel ST

e, IR 3T TR 3R STTETE! 1 G HISH 7, Th Fohell =1at UeT i & THTHT ST 3000 Tiet I <ht
Tud gidt 2| fafaa witefas o & ot 6 9 ot 3K sm-1ed Tuts "ree i @dt & fu denfeus e
e 1 SGTE Gal & | T 3T W <l hefl hl FHRAST 1 G H o fo7g Heft 3118 aren et (SIEaAR)
YR TR Teet Sl Ueh ST faehed & | T TRUeh 3R aaqd draet shi fort fafera urfefeufasht o
o foru ey <t STt 2 37 wieft gars < fefa § S 81 SuHsir % q8d 31sT e w % fore SfiHiersd &
foT stTavares Treet # & T TR 37t T (Sumeh) B1 sdansuasam fawufa # =f. SR uftng s aqg 4
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TSR 37 SATEITEITNITR o TEINT ¥ Sigecquud i Ao fohan, foed suwet @ wefia @emon gg fafia
1A T TS AT, THSITRITEHIT fohei, oiet® 3 snyfaes vt & 200 =mae SfArersy iy o) $a
firetreRt, 15 Suae-Safod @& i i 3TerT-31erT g9 fagat H & o feufoai o qaa s, de-giudaTm
3TN ZB-STHITR & ded TR FohaT T o7| 39 3122 o ufomi | % g 3R sifgd wydua, siHifies
BT & &1 <hl U&= bl TS, ST Sude-Haferd e&1on sl I ontd 81 geameft o S o1 gems S 2 | Sedstm
% & 3L U el % foTU 38 e O yg=™ e Yo o= we & <6t feufa & fore suzes Sfetersy fopfia
T | HTH A i, Ford T =maet i gerT J Tt <l @ud 40% +9 &1 [ |

A et 31E Tt Trae (Semsr) feafat 6 fore suged e SiHrersy w1 faswm | wifies
ST I T (SuH) & Heifera @aron o fore frerer S /Sfiifies &= 6 ug=m & %
forw 200 =aet s ferwt T T S -aTgE TEIfdEE St (Sfieseued) foma Sar 2

I TSI TESieH 3T ST B Y eTal o SR iRt Yeadh

BT ATsgIeH Feorfiehtor st aTet et Siamupsti, fee TesTifer wed €, % 91y Hesiidt §ae s & | Tgtern
TSTEH grT Icaried fofre woieiise 1 989l & 3R T3 ®1ehl (TIUH) i SR Hidl & S SIS 6l &1
HITTRIST T TS Bk FHRH (TITHSR) i YT LT & dlfeh T ASA o TS g AN T3 I Th
ST I[E 81 Foh | 37 TTURSR H Teh THISIHA (321), T ZIHHTH S, Teh Sl HEH S 31 T 321 Sege
HTEAT S () BT ]| . EEa A el & ag 3 3fvaeh 3R fashraandt i ueegatt # = (R wfifem)
% TIUHITR] 3T TIUHITRS S 6T fereiar s:amg 2| 38k 3termar, faferen! fovaww o tiussr 3t 3t el it
GTeHTCHeh fIRINaTaT 3T T 37T TS o A1 3eh! 37d: foham TR TehTe1 STeil T B | THUHAR ] 3R THUHITRS
fEwd & HEIT-38 3T BIEHR—HH! It TEHLT o HRTHS G5BT H T fo=fer d f@wed & us fafim
B <hl WTfier <1 dT =]

@1 B ghg 3 Icareshar o ToTe her warterofia FAfoR # @ v 21 STcfe @ & 39 2q waa qidi
Ioh TEEiierar (1Y) T ShT SATETEhdT Bidl &1 AT shi 3 SSTfaat it fashfia =t ght 7, 3R 3
YT W HTET 31 9T 7eh Y T8 FE T HTHAT L Hehdl & 3T IASTCA L0 oh H el o S1¢ SIeh &1 1A & | §o
eI fora & foh SR ST STTRITGRT, Sa THTa e 3R ZEfshem fIeehsnT o SER R A« 99 7 g8 § gE
JTTEAT B FATTSeT ST et <6t Feeherd) ot =soTTedeh wure wedn 2|
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1.7 anffztadbr sitw foesr

I FemTeTa H T ST ReH

. et Temmtun 3 fUser o 37 Aishesti Sl wHe | wecaqul Wi i 2 ek g B¢ WUl Ter % ZiH-
fewrera # = et aidfeufaa o foremféa gu 8| g i Tl ssifae (FAn 3 sfiflie) ot w fni
T 1 Yehe foban, a8 urn fob oo v gt W amerd off dfeh 3= gt W fowwm off| fuskret &
BISATSH T ey & g oft war =retar 2 fo et 3 & frue 6 fore foret o ga wmd 8, @ifer @1 Sfem-sfoema 6
HIEITT & 1 T 2 | STTHLH g = 37 TSI o ST bt 3Thivd foha 8, 371 37k STehet i Igd alieh
T I 2q 31 TSI <h fehraTe) $fagr o1 gAfmier s 2| fenrer § 37 i |, g9 qHIT & fer
IMMER et 1 31era foha, Shaet g ar foh o =] Ue[ed (W) o A1 eyl &9 & wfaeret d g 31 fehe
s | STTshTHe el o STINET TER & Iw8 4R Gl & Tehal 7 |

o wrE T (S7eierT derifas) T
s fereivet €T 8 - S ket 4000
et o off S I S ], At
1 & I8 Ueh HemE T wmm=rene
Wt 3 il I 39 S U FW F3
Frame e e S 21

gterat i aTRTETaeht 3R forerma
39 Y ST ST i SreTeTen # ufére W ge e i Pt fove § afva fen e 2)

() o Tafaedr =1 uar e & feu eafehl 51 ST st

THYT 3TR 317 3 ataHi | aferdi o foawon 6t 5= 61, T fafir= veem ueifie o a1 weanford eafieh feniet 1
I Hleh TGTA TRl 11 181 2| IfeIg 31TG A Tl aigeat < IT8 U gd &1 g TR oY 9afl 1 val o
o fotu Teranfora frepet 37 forenfira wemifiem o g Be o1 3y fepa | gmad 3R 31 = 7fia Sehri <hi ferfareran i
ST T 7 T 8 fafe dam e

(@) gfert 37 39k ST oh forawor o 92

WM 3TfE 3 Tea IR TGy H THYT 94 Joc] 1 Udl ST &g S3T9eh S gaerr fohe, s aufig amfe 3 3
TN} ST ITANT TSI TR b FHR T STTAH T 2 ko | aeeeht 3 aeft Wt uferi <6t wxeqor feafa
1 3TeheT i B TTHEh fesT <1 U= feharT, Sarfer Tt 311 3 eaft & waft ferawor 3 Se <t <= o6t & forg
AT forsT Bt 3T feha |
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L@’éu ) ITAfoTe fasTTet

IMEIRUELHR freufd o WA fogm fawm & o was 3 gfqumrelt e @ & &= S,
SThTEH, AT Beforeh, wWifdes 3R ammft e fasm afga W famm STaam o 3yd §E 37 3% ehTaR
I T aTet 37 forw Tt H qdrs ht WIeHT 3eT S o1 ST fohat SiTat 7| favm o ure fove TR W weam
Th TGH & S 7 hadl TSI, T IR Tiaeficiar o Agcaqul fawai 4 afesw wrA fosm-sia fagm 3t
T fors - Tt Stk i ger faoryarsti sl T o | TSR ST Wi 6 @ o 18 81 9 T3t , g
TifeTeRIeR SOMTTeTai i Uh 3gd el 8 3 Wioe Tt ohi Siel ohid & 3 sreanegforeh wresft fored =g wierms, gua
3R St G e €1 570 @ S 313t i amfiEt 1 ueelt IR Gy o e ], qwEr-cr-wH) 3t
3] -~V 1 f} FIRAS SFEhIvr & o firen 7, frem Sfam & fore amdes w18 sfwrfe w1 @a s @ forg
Fahi / BeETaTsed 3R U faferadia weie 1 gafse & fou fFas uiae dffm & fore asft & e sus 6t
IR GHTEATT 2| fom Sfaes aftad i o fore 31feres Herer SSRes & A1e/-|1e YH=sh0T 3T Sall WSRO & fofe 8
it forenfira o o o e a7t a1t sfean fefies (Trer) o7t erer &her S8 6 Sei & 91 o) s a2
Ig Wl o T AT 318 e STEURON | 81 8371 8 3T WA AT TR 21 TAITATT i ITAT Hleh
HIRIFE Hiefor 3R Agifaeh W fasm | veh Ty Tgg gry aud 81 3o fafir faaw fi= aftfa §

2. ¢ FATAA—- A (AT SSIH

SHfer ShIfITeRIaN H STRTAT Rifeen, fret sit gafom SRR gagm

31Yat I < HYE T T Biohd hifreht § fafira f-shifem struAw i ftreht w1 dwer W Hfga 21 39 fog
SHITIRIST H ST hl FHS S o [oTT TR Ge hl STTTIHT 7, 3T 3Hh 1Y § FETIA TRCAT BifcesT i
g i it STTavIehdar 2|

SHifera ShIT9TeRT H 3TRUAT AT : ST, IMT <hl JENTRITAT | Ueh JTd 3TRUAY A8 — 379 ULH ohT AT hieh 3TTAT
1 U1 ST <l Teh BT Tfadifi-smmeiia ferfir dam =i 178 2 S ueh B1e 310) 3B ey <l %2 11 wat ol 81 ¥”
fafr et o 2 3 3 FARIBR 3 g fopeht oft Tramarfaes SiafenT < srawenar 7€ 2 dTfeh ST 3T 6t
SHITTRT | S 3caTg % € § oIk foharm ST woh| 31eare 59 Tt # foham o, 3R SwTeft A faat yaeh
HrEITT ge 21 I8 fafy sifdrenreti § fafim wramgsteaT 1 gar e o o o 3ot grft, fes foe e
T IS 31-Tet Tga fafey disfg 16l 2 |

JTRUAT FifeeT sl Tz : hifves § fafi=r smeaw 6t yftesr a1 Rk 6 ggm & foe, g8 373 wifeet st
TR 1 ST BT | SRR SH-TG STRTAT I A %! AT TLEHTY S | T8 ¢ g Sh-Fargweied
(SfRT) haT ST 2| SHRT 39T T8 GG 2 b o St FETS Bt Rt 3 S & S weifid B Tkl 21 Th
3T 3% TEReh LTI b1 ITANT hleh STRTAT, S - FaTgoted HLaI3A1 ohl oo 9 & T A1 8| 39 915
T STRTAT HTEAI3T ohT 3o T o =Te] /g i o fo1e feard ailieh & Afgs[eie wd & foru Sifympra & o S
Tehdl 2| YT o TYE <1 BT § 9 Teh Afesh TRuAT § SRy & wfcard! aisseis™ o fofv usft + 3wt 3
fustien (T, Sftuaes snfe) 1 v fewran & i g6 Sfaeiit o <51 geerd 2 | 78 Sided] Aeseie sfieng
IR H HI 1 a1 371 fe@mn T 2|

T foriiet hem Qeft ueiei o foru urenfere Scane st vt shafasm
A9 FervarTeA < g o1 e fove SHwefi €9 § Yedam WTehfeh ScTe) o W e 37 e Heehaor o &+ T
B3 2| TSI STATfesh 3T Surefesh Sl o g g 1w 1w 71 b1 fafencan forsi forspféra st <t =i 2|
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Teh{cTeh SCATG] i 3ohg S oh SThI oh T hl THSH o foTT STV frehférd shteh, I STl fimfesh T faqm
W] Tk, BH T SRTUfed U3 hl TEaH i TR 37 T Tga o 78 e a1 & | forearem st serremrent
H ETeT H SATT TG ARSI Tehel38 oh SITETNU T higd & ST she fori et STehfeieh Ica1g 31X 3k THTAM & |

2. fomemTa o |9 A BT &1 § SATSHINATEEE it SThideh 3cA1G1 0o Ugd o 070 Ueh STATHHIH Tgid
TeHITA 61 8| FHT5IE Toohelisgd o 30 a1t § he forieh wuma grd &, ft-Sfidt qearee ga & Jarg sl Tehd & 3T
1Yy & wrEifeTm wredim & foers td-Tmeamies fafafy o w@ €, g aafen gan ) sedifa a
TEhIITSTISH I Thi -3l o T Hcifored 31ea IATSeio M, Somgete 37 shifecter i gfeen & E|
T WA IR T i 61 IR ek Het 20 ¥ Al fafkre #3-sfamseids Asmdi-sge wplaes 3ag
Sftafed sy fopu e, ek TRy SATEeies Teshal(sS o i Tl ol Hel TR0l §3TT| (+) —rhiearta o
Teehal 158 371 37eh TATATE ohl Ueh STATHHTCSh Hot Ty ferd 3R THfereutafthes 7, 3t 3= 2022 | STt
H 3R 2014 8 & & aTel 9 T3] <l Ush FET o A1 § $Hh] o1 &1 | $© Y@ aiadd st e fee 7o
A g e & : E-vg-whieedfaea @3 /@ -foerta fifteivm 3t Hi-tw afsha, w greteTen,
TTEteselfo fmier, fieee -TiTer 3R 3TdiA TTSeTESIeH | 3T SIEhIvT Sasiia eded i f-TATgshieH
(fisfift) mereeyr ear varg udi o TR fa¥el STateehi § et o foTu Gehdl ol Ueh U UM fohaT STdT 8| e (eh
IS, S 37T TATgHIS 3UhL0 o GIISH o W1 T, 814 GTsadl-SI3UwIss AHee! & A(gd T
STEISTh qF ol T fopa 7, 3R ¢ fHemget grawts, Niereahist 3t wmms Sl @ 6 81 38 aaaafes
ST o TIOTH BTt &1 H = g feherd, 2023 T JhIfTd gUl

e R fogm & EEie &9 §, €. favamen g & ®m ¥ wmafaadiess fewed & M-
feerntatess gfedf, gfaeaell sratiees 3= fore e &, frae wiorss § gan 1 @iet < fore =6 e S 58 2|

o 9 2.1.1: Tozemnen gEmmen
4 Eg™ st
T T

I <hl HTeHeh SR TSTHS TTagiietdl

Hiftra vt o g o 1 H b7, Teh ShTehdc] SITAT $[ehl AT SIEH, <l ST Fehr <hl TAT bl HHEH o fo7g
Teh TS TUTTe! o &9 H T T AT | TFLRITUh ST 8 Hehd AT & foh shrl 7 STTHHA: T~ -G SITAT 6 €1
Sifeet BraT 21 Sfectar o SHRuT SIUAT GUTehIgioT 3T 3[eh TRT| 3h47 o STSFET & EUAT § Ush Hghi! TTEHTHS
gt sl ITed feram | BTeTTfeh, Sha7 O UH SigeTTd &l ¢ TTT| $h7 T STTUdeh STehol Sfeet T3 TR et §
Ty iRt FTaT 81 39k 3Tarar, shd7 § fafite g amsfm steany Sfed e # AreH i 7, Sefeh 3=
fer srawen § WEH-Eiuau Jfedt 1 a9 w@d & foe fer 2§ st @, grifad ey Seae-wda
HITATH o T3 bl FRT S o oI uT 99 S & 37t WH 3 377 Tqdeasi 6l Tau=3 GEET ) 9918 TEH
H ANTEH A & Aol MiEH (S 3.%hIc Tauddi70 SITHuH), A SR SHA o |1, H5hl AcieRIeR
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HISIST Toiel shi Iufefd H T -Tet =T YRl § TORd 8U <81 T & | I8 Hel, 96t H, JTAorhel €9 8
T TTEM o THATH i Ush § ARTEH Gl 8| ITeh TG H 3T o AT i Ievd YW SIH I 3TN hl
g LT & ST =0T JFRTIT 3T TehATehTUT h! ThTH H IARTEH Hid & |

o o 2.1.2 B () AR e
% |1 57 -SeAT Sfee i Aot
(sf) o grifera srasiet b1 et T H
FrgTse foram 1 ()
feerierss St 2me (vefiEh)
+ 1Y Aedlem Taugd70 i,
et T1 # 3 Ferde wEfen ema
(TEefidh) |, ot e e |
et diet T H gt T

2.2 (et yarera fasia
T SRUT T ST ik 13 fafees farferai e e s

T GENTanA o STTHET THE i 37 §9 8 Bleieia Shefafd, Zifsmm fea hefafam 3 grat shefafam
X oI SR G o H1Y & ITHUT oh & H he(ATH8 I ITANT ohieh GaI3Tl ST TTehieh IcdTG oh Lol H €l
AT 3T 3k TR 1 SUANT ek U f&ifeeh qiieht < forshm i | w4 8| 371 Th Y Wik BleNSiad
Tl =1 3w wteh fafi ST Ththice T Tgem o fore uite i futa i fqefes suifia 6 @w
T 2| 39 T T, 37 99 FHE A 371 -3Teeh1sel TS [T o Tebige - AT HEhe SITg-=5hIehTul ol I 4,
Fooh Rfeafeat o Wit SHeferfm &1 3T wteh Hul sEeste HIA § 2-TAT- 1,3 -SsedTie 3 ™
BTEE! TSI S8 ST SUaReHha o FHiv & fofu s Hecrsiall <faarese (9| w21 2022,
58, 1990-1993) | 3! f&dR hXd BT, I T8 o HehHIa 3R Tk Teshrsa- i fohy T 2@ BT8gl
THRATSITTH % TY3NUT o foTU 311 -Teehi-el TR T o BIERES IR~ T STTshY S ~hHIEc e TshiehluT
%1 TEe foRaT| 39k 3TCTTET, EHA W THieT oi@ Wi TRa foRT S gaTe oifeam -wiiReTia heramsse Hiva
HERHATESIE | (L. S, . HA. 2022 (35), $202200733), HIRERSIH HEAT Heel Hhul-e Hfafshar’
(TR . 3. | 2022, 11 (10) $202200390) 3R “TRRH-TeA Sheremgss fme Hi(wadi3)-t=
HARATEAIH ST HTa (o feteh U U 328 shafess’” (vfymm . 310, 4. 2022, 11 (7),$202200184)|
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o 7 2.2.1: I8NTH % TE H1 G
MY BIRE

e s wmem fomm

2. R AR G0 o1 STTHYT g h, HehHeh W 3TR HITTwE fohRl afa ferfm it o samt o fog
U Toie fenféd st W higd 81 38 A& Sl ITH HH % fIw 376 gfEshion # wmekfaek 3earel W smenia fafay
3MTUereh HTFATSTT <1 Ueh YEAehTerd ST IMTHat 7, feg &g o farfir= Sifersh et o fereg St Srem 21 2. gl
TIE 1 ITHIH I &9 ¥ fafir= anfoass seamnati 37 waeaqut Sfaeh ot o a1 Tiehfaeh 3carel sl 9y fird s
T higd 81 9 A1 A1 S g forepfar shieh a1 His[er feifaat shT Gmifird shieh S8 STH hid 2| 39 T < el <
w0 H, I Th IS Cu-NHC-3SIT STaufiia Sl dTgenet g 3 Tes el STdisha o1 ST sish JSEa Jouft
 Tehfceh SCATG] ohl HYHTYA i oh [T Teh TehIehd ShTAI-I T AhETATIesh (IR hl & | $Heh 3TATE, I8 1,7-8RH
% HTghHA- T AshIehtTT T ITATT HLd U, TEHTA Tsie 3ietfeehiier Ta 3T TeT IR, Rgfed +i geafid
% forw goht wiifspan feufomn S wgem 6 21

ST T8 T 370 BIH % ST, BF. TAH Hl THE Soidrel- 3 eh W foasm w1 fifoa st gu, fafire
T 3R T3S o foru gfea wiskanati i safa o «ft wfa w@ar g1

T USTISH 3R BIE 3U[3T (NO, CO, CO,) Tifsharut <ht A fHwfeeh 3R e STehTa{-eh WIS fonT

B, Uehsl HHR Shicit T8 1 MY &7 €9 F HIA TAEH, BIE I3 (NO, CO, CO,, H,S) Tl 37X 3o Heald!
WA I & SEifimfes 3R 9 3T isfel W higd 8| BTt &1 |, 378 udl o & fob 3Tat-3tfuas
NO THTATT It BT & 3T NO TAHTA0T UffshaT o SHHehl TR I TE3T 1 Ial TR & (WA fosm,
2022, 13, 1706) | 39 AT, I8 SAoeh ARRA-T515e T (Fe-NiR) WA fos &t whepfa i, e
H,0, Heaad o H1ead & H,0 % T3 o 1Y T13<18¢ i AT3ideh JaETse (WA fosm, 2021,12, 10605-
10612) ® et fe@rs 7| 5%k 3T, Sf. Whicht & qg 4 HHIT -l Hirciad hl TA SESATRATIIH
(w3rEY) fafspanati s adr o | 39 WA fose @ ud et fob wstie) 3care Irie dieE shirciad (STeed
2., 2023, 52, 5095) ¥ WA 8| Td I8 hlATee—Uad 3 HiETee-"T5e 1T Hiriad shi NO AT ehToT
gfcfshanat st et <ht, @1 NO STTaRiTehtuT IcdTg o= & 3T S[E3Telt Shirorad (33T, 1., 2023, 62, 7385) W
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Freft 2| 3Tk 3TeTEn, 9 AT Cu IR Fe-3MeTid ATgerse fewed Afafsramsficrar seewn 6t @w 9 @ 81 Afes
I T U1 TAdT & Tob NiR Jeifsha Teh 31dierd 3cd1e o &9 § H,0 & Y NO 3¢9 Hid! & ; 37 [ael ° 378
T TR 2 Tk pH NiR Ifdfsham (H,0, 3T H,0 T37) o |13 Wgae ol & e oiar 8 (Fenes & agd) | .
I T TG AT - 3T TSI hiriad, T3 3 Hatt d@f&m, H,0 feafém, co, Fwr i frewm anfg
T YT hieh THINET T Tfciepfel il o oft hr S T 2 |

4 7 222 : FHECE-WE 3R
HiaTee -3 ifaa Afewar &1
arsfes  arfemmss  rfeiwaeA

gfefsham

TRIATEA T A T ST g1 oh1 G901 ST FARIGE HTHIT o &9 H 3ok STTIERT

SR TRIE UodhH < TEH 2 o TYE A {eie Afshd, cqfimse diuudi-fRr aifta- 3t feedfie-wiehies &
TS IS 3T SAT&T0feRToT o1 Seei foran 21 wft ikt o wreiffoehet ot 61 St/ 6 1€ 7| Nfireni & =i
FTeeTHS LT - THIU § Ha e Yol ST oh eI Ica1e i Gidl e &, S heft8 i 3ufeufa o sifa -
HIEhTeehIA o Fefet Tfcfsha ST o @ Y 3TN Hehd g SRATTeHsh &9 § g 8311 81 3= fafi= qe wvg-
TR EHE 11 HhAYT 9Tq (1)-BeITSEH o Hidl hIATCHe BIEhTeeh ohi STTShATSIIETal sl Tal T &, 3R 3hHST: GeCl,
STEHA 3T AgCl o HT1Y TR W o8 -hifEhHEH - R el -SH{aw 3R T 3 qifemies fHfya-
I Ag/Ag BIfER-TeTEE Sfeetar < foru faerfess amt foenfaa ferar|

4 7 2.2.3: = wg Hwow 3R
ISR T I ATEHE o T T
HISITS ~Uehtgerd T - 3T

HITHRH|
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FARI-2feetia it feerfiemon : e gt wifepEm-saariefeefa 37 [PECI, E = Si (1), Ge (2)] I 80 -aT5a1{@h
TTH, TATTH ergiigy grn fRR fo T 8, 3R W % aruE W NHC:—»>GeCl2 TSFR o H1Y cAAC-HHfId
TR BifERETEeH [CAAC=PK(THF),], ¥ Sfdfshan & ugeft Igrefa HHHTEs Jeifd & &9 § 37 foham M 2|
STHS TUET & a7 FAT fob BSUTEH 1 P H Ql Hohel SIS & ; AT-F1-ST SISl 5— b 67.8% I p ikl s 32%
% T 8, Tk, 3T 3Tehefl TEI cAAC % LUMO o ToTe ) sehgyM | st 21 2 H Ge TCHI H s higel &
80% SITeTT Ueh 37ehedl SIIST & 3 C,,, bl 1 S H I T&1 2

Tsfi— 31 sroteed w1 FRrfientut : ShTais - Uhige HIH1-3Tfeh HIThRE i AT & €9 § 3TN Hid 5U . T
% T F fafi= wmmansti & gr- 3R fufia-deie T -t (Ag,,, 1; Ag,, 2; Ag,, 3) i H¥STYA fohaT 21
3T TTHHT & fob (CAAC)P $ohTS ohT STHTHTT ITSiTS & SITTeITetT | UEft srammr= fufsa Soie foea o sefeai <
TRrleRTuT 3R 3TCTTTE T STTER &1 Fehdl & | 3TehT TR cAAC THTEH Tas =ht aehe H e 311 =12 ferferst etman 21

2.3 R (AT FHASAT Fea b

Tl WESRUTATHA U IYHI0T

Sfermas eRfder & g § of-3TeF Uit (TasTsHt) 9 gRfie 9 wRe e = fesea e |
TTeforersionT Sedt 3t gueahufaer soieers wifter 2, e g SHufdet it qomn 3 3= St 31 St 1 gorn |
3f¥reh UTeR B UTH Wi o TR AT IS & | Telt S, Ik g 3 TASTSH! ST o forw @< &1 718 oft -
AT St (TASTSST) hefls bl THTelt aiieh B Tarsiaett shieh Teh AT ETAE0T/ foemas Tehr TS Jrft, Hist
et U1 fopa | reifes ufirg ferfeafaam ufshan gra @ fopw o wersmEslt Shere & qesifad S wEHe 3
R[H, 3T Qo FELIUHA TR 7 60 T3hi o 1¢ 421 THUTH S - 1 1 IhE IShAVIAAT TERia 6| 37d H,
TASTEH I qdi -fetforiee 9 (FR0 + efiform wreie) # qastifad Sis Hrei-e s=ed % 91 Teh RS
TAFIS TR HATS o &Y T Glshd HIa o T Iohgl FhAT TAT AUT| TAMEH 15,000 Tshi sl Teel-aAT=T
Sefaferdt & @1 169.4 afe =9 fop.on. ™ <1 Stfereran STl ved WigM T | 58 -5 37 50 ferft afceam 3@ fafim
IIHEH! W, T TASTEET husl: 53.8 3T 119.5 ¥ fh.u1.” i Stferehad ol T T EUTALT T Tehal 2|
JRUTHEEY, TAATSH! o foTu qu Eqraeer /e tiie gt sl 99 s o foru @ foru e vasmEs Seie 6
Srargiaett TishaT STETYUT Ye3iH o H1 S AT aTet! ol HSRUT JUNTer oh! frehfid ohid o U 3Ta8r @ietd! 2 |

== 2.3.1: TS FEHe HiRE
61 gy ufRA w1 FieHEE
yfaffere

AT — STETA VR T U 62IH: AT SRR

Fiwfess teat Afeetar, fomie a0 & frydT Tshav- 3R U 8 Hshuvl €1q-3NeTia Sfeetdr, Yaehia STferar 3K
erehed <hl Tl e Tefia ot Tehd B | UE ATt shi 31T TR 9 Ushel - 319] Feieh (THUHUH) o €9 | STHT ST 2|
THUHUH 1 T TUrET JUHI Heeayul aromH & feeht e Stfeerar vaunen saer vefid e g, S5 3m dr
W 3eg aauH (SFeft) o F9 § ST ST 8| THUHUH 1 HHE G99 o = gecget &= S deren swf,
T wie, fereifem, arnfres snfe 8 Smdes STy 8| gTalis, UH I -1 JTet SATfvdes il 1 deheTa
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festren 3R weerywr =414 fefomer 21 1 i forfaes e wrg- 3wt 1 gashi stfEred i wehfa it afm,
Teh1Y HTg5h! TH 1 Hall TG, TSNS o foheei— & shl aeyar 3 afaTor, org 3T 31t arsiieg o o=
g1k T Shl Jeh(d & | B, 1601 FHR AR 1 FTHUH T HHITId THUATH 3TN THETH, Ry €9 & a1g-
TR yomTferat ot T A o foTu 58 - 3Tt feifess sriHifal T e <higd ot T 2 | 38 Wi H 39 o1 W=k
6t Tt fop fopeeet-hieg 3 seterzien STUl ol S e UTSE - TG Fleerdl % THUATH SHaE i 4R
T o feTu remeha wee T o foriie w1 & fifora fopen s wehan 217 Ierewon & forw, grerhea 1 efidft e
3R Frarehed IGHATT o ToTT SuTelt St STaie B2 d=ehivi fgfirafie ot =fderr Ln(in)  Sfeararsti & fre o=
ATSTISH o -H b |1 RERRT -OH ITereTod o1 Sigel T T8 €9 & YU BT 8, ST foh Dy(111) Trerts & fore fam 1
o e T R |

ey

TR, U . ; wierar, O, ; g, w. . ; TomA, SR ; wEes, i cadl-hifeae Hfamr dUEss Hircied TS Hieigert 141 #He” $E.
9. 3. 2018, 367, 163

T[S0, Tk, TH. ; 9R, T, %, ; Aleg, 3. T 89 g0 S we g serha fog aicfiper dmfesa” $7. 3. 2019, 119, 8479

SR, T, . ; Hictar, . ; wgRie, Y. @, g, 3. e -srsiifig tered (1) sirced wshigfafen fimre-smem 83 fagforr
T A faefes wi wit T fifie wereiiee we 5707, 34, 2018, 57, 3398.

‘epferan, @, ; 3@HE, W.; 9, U %.; $, TH.; 9HT, T.; TSREE, Sft. ;) 8, 9. -0, ; Ts@en, it deme sifies were (1)
HITAFT The ST T TfFTIet BIehH JTTEe T3S : Blog - 3588 f&met- 3w Fmfesy farform 317% g 218 (1)) wera” s, 9.
2020, 59, 6603.

g, 1. ; T, €. 3, T Ee, -1 SRR, | IR, T %, “fifSg N0, - anniie - 31fiee SieerhisAETe TH=Ifaert
Ln(11) it fGafam, s, 3t &t frergeeH feeaem THud e 2022, 7, 25881.

4 ™3 2.3.2: =@ T@mE H THA
Thed TE-1 BT, (STE) 3R
FR-3H - TEt  FehIFhTol
HergAlierdT (3Td) —3ITe § -T= de
gitefrar ergie gfaemo o S s
T IooRaHTa UR J&fid i &

fegregiomym shefotfira o meam @ warrh oi fermrard Trematen syasaon

21, Uehat| IR 1 STHEUH T &9 8 Ra SHofl o oTC Tamed UeT i 3T aHeeta 3TafTs & JeshT W
Hfgd 21 oIy w9 @, 3 Freweie @R T g5gieH IcdTed, TR TERH Gvayo 3R CO, i et aftfa w@reH §
aftarfcd e o Tty Ieh Tt o fEsrga 37 forehie ot T T ohidT 2| 36 eR-g1 HIi Tt el Hgse
Sheforfer o foru Tu seieeia-granati o foehr o oft 5 21 3ok STTHET T A RTSGSHIH0 /IR BTEgIS-1ehuT
HrEifa % mem 8 fafay di-w 3 H-u7 sie-1e7 ufafsram fawfia $i| 3 Tiepia TRtk amft % &9 4
JT-Fa= 3N TR 3Tcehiged & ITAN KA & N FAMTS TE-FI R wrfh gfafsmnst &
gfatferea s 9t 3U-3TG) o 9 T U 3T /AT BIEGISH 119 ol el hid & | 38k 3T, Tsh el TETI(-eh
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Si~g AT UfshaT, AT -ATSHE TN (THUGET ) 3T 3T hich 3Teshiadt & fafay Tiet & Sifeat safaes 3oyt
1 T TR TR o1 | $H YR H, T3S IcReh AT # Wit SarTedeh giad-l 8 oRent 9Tq hg o JadiT d
T ! Alshd AT &, =[ATH Hol $TYE b |1 IedTe Fmior i glerem <ot 2, 3wy uftfeurfaai & s wtar 21

FETH 1 3T T 29 TRR a0 W 3 HTgel 1 SHgh TN IS YUMferani sl foray Teahton |
it ST 81 39 giEshivn H Ush i Hofed 241 shefore W i 3R feamsgiome e fagm o fore ure
Th | ITANT A o TTC hre a0 1 3 E-TshA G1g3ti (Mn, Fe, Co, and Ni) % 3Tf0eh SIfeetdT &1 aHe
JTEE IS 2| 39 TYg 7 3E-IeH-Heet Ioheforeed 1 Teh fafe, 3ifgedia Si-3iet nfchesrr fasfea
fopan, et sTidTse @ Yo U I IR &I ¥9 § YBEReH ifemmse THeq W u: T-Tg d1gie Sl aue
UTSUATEORT GRT YA hTaTss o1 Teh I Mot AT SAfge T ATashiegarR & TRumesy siafiee-ga 31
Tefehd! Tfea fegmegiomem o st fafshanati § ueh srmemo S o 3ea-1 53|

4 7 2.3.3. (v) Fiewei® & &9 1
Teehigd, 3R () BAR GMehI0r i
ST ek fegTggioyH wrifa &
HTEH | YT T S|

1 s ea g T Heea e g

FAAH T, TG g 1 THg T ST U1g T3S TS5 H Scsieh 9Tq acT13S hal o s1d geidrg e I e
&1 ST L @ 8| 3k TTHY T Tedtd gl & b fegfia yonfori 9 seiaeife gwm i srafa o & fag
TEfh ST ST FTHT/TEAT I aehdTTd s 3 IR i & fore Tmfia &) S8 S & &1y g
2eTge ETEfere 1 Sfw i 8 3T < 3T I IRt OTg 2SS 7sfore | Ichsieh UTq 21ss ShTsdl o S Sl
BEATAR TR fopart <6t g & 21 XA e st wrsfore <6t Tremarfes T 3 S seterifaes e <Rt argafa
S H HEcat fient fTe 2| U SoTagii-eh SUTenT o aaf <hi for & ST <hl 311 Tl 2

TF. g 1 THE TR ST o ToT0 Tehet =01 Heel-HeTfeTeh 2a1ss BT3isie fesiTe ohid o 310 Yo STt T
2132 Tg- T Uehet =01 Y[ STTATHY €1q 2SS BTSIIE hl AheTaTqaieh fsheeeiiehd foha 8 Sl Hhe SohTST Scersid
3R AT ATt TS ST ol G 8| IR I STATH 91 23S FTEI5IS | Icasi o el T ol
AT 1 GHTHT i o fT0 SgHE™ 1l off & fohal 8| 3 TASTEIR IS o 1Y ATHRRI i TYeifyd i W
ff FH R R 2
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IS T B e | AT nfafata i @

HTErdt weh fafre safirdi o1 8 S Sehfa § SU-THTY] STl & TRt STU[ST 37 FET aek b SRS 9
fafi= TR JaH1 TR @ ST 8| STHEH 1 &7 WA (o5, S foeH 3R 3wy famm 8 oo ot
Tersart & SsTfres et % foTe Tra 2| STefeh Shigtet IV W higd I fUsel $ el # 3=l ag | 3
T ], AT TS o UHH T Heferd! W aquer, fomy &9 8 391 Thet wrstferdt, figent amiersiferdt & 3af w
T gt 8, 37t off 3rot srifiren sraen | B1 =, e R o T # sggue frefafed st f st i
feparm TR R ; (i) hTeter A1 TR o1 Tered 3t dveiww, (i) o1 3R I sreeenati § snifeshe miafafy
Ieafel T ST Sl FHSHT 3T (jii) AR o foTu S TSR GeT| TaeH o g 3TH THSTTESTR & §
TATEHTTh ShTEICTe! Tt hid aTet hIStel Pl bl TGl o TR oh T oh A-IZFa o FITYUT & HIEAH & T
JTTEAT Shl THTECTE] HT TAT THIRT ST & | ST STTEAT TG AL] I LI THAGE hie 1 ST oh T
G e STl 8 S 39 &1 | Toet TehTeT ISt ohl JEfeid il 8 | 37k TG, SRITE Shlel-eh SAU[3T 37T AATES
ST o HITHUT 37 T - HATSH o foTe Tufid & S et h1etel cqi-d TeRid ohid & | SIstal 11 HefEed e
&, ST TSRO, SRS 3T TehTeT Scisteh U H HATferd ST 9T Hehd & |

9 2.3.4 : FS W ST ST 8
(W) AT 3 AefEed # uss
we Hferdt 3 () yfirde 3
ie| H A 31ae § shredferdt|

2E AT 3R IRt foram TR i SUDRT ek Sotdrel hefeitee

0. fersrarmitg firgg 1 s Tl so it W higd & STl stfaio il S8 & goidel hefetfesh ST
o foTu I, BIEhIiA 3T Ieh! oo SRamTaT S8 & € STTH AR o ST o ¥R T[Tt o1 gat e ST
B ST A, TR whieH ied (Serel) 3 UTg-Heod ferehed & &9 § @reifies e srehiia T 2 wifen seiergl
heferfesn UM T 7 Hae IMHR 3R HRTHRAT R dfceh weUTeH SIfUT gRT ot Z=[1 foharT <11 Tk 2| g1
foTw, w3 v S fafdre grie o ey Sfiaet (TG 3ThR 3- 5 THUH) & Soiag! shefetfeeh TUT i SITe Hg-
ST o Ik HEIhATHe TWTEl T S shigd L 8 sl 7T 2 dTfeh SITUT < TATHI bl HH T hl &Hal o & |
Yehe TohaT ST Treh STarfeh TR -31are Teamt Tefeeh et Yeftentur OTa Tg 3het gai | T8 3R fommd 2, a1 &
31a fafe adam wme, 3= ot fues S gema od 2|

$H TR, TR HIATHDAT oh T HTe -1 SIS HT ICITEA i b (o0 ST SR (ITTeRi1ehtoT) GHT 215
TFART HIF Hehifeh TS Soagicise § hR o ATIHTH R Uh SoidglohiHehel GEehivl g Hedldieg e 41 s
HI ATEH NG (SAUAsR) § geat foam T 3| weifees st (Th-SuAsTR) o durfad Iy |
TAFLIh AT, STATHTERT, TG e, T Iroll TYTALIT IR ol HSHOT A 8 | e § foereny &=

HARHETESHR fewafa aTfes gfaaed 2022-23 | 104



9 2.3.5: FaMeH Sigw % w9 H 28
amfit i forega vEmfTs d@r &
ATSHTEG 3G

IR T 3T o ToTU Teh GEH AT YGH HLdT 8, (e SISTH Uh SoFe 8 Teh e e SrEft seaqn §
gftadH femmar 21 3 ufom teedied, f-TemsTRE, W 3R The-3TE3TR 321 & A1 3chE F0Eid | §, Sl Th-
STUATR <ht 3ufeerfa shi gfE d 8| TelliF 1 Jid TI8 &9 8 g TS ¥ &, Telieh SHUATR § Hoht i STqaferfa
TTSTFART HIYA 9T & A1 =TcHs TLET fsha =i 3T it 8| BTedifeh, Sl 3R R-eftar Hifgan & faudia,
THESSHITAST o Soidrg! hitehel SIS T T TS 7 | TG UHT SHCTT 1 Tehdl & ATfeh forefd & Bewe |
FS Y TAT T H-H I8 h R 1 AT HLT1 21 218 AR HAH Hehif-eh THE 1 TN H-F 918 % g
I TG ST &, HEAAd! ¢ il &, TR i 1T 3T 9T o T9Td o SRl 31fdieh e=iielids e idl &
HT1eh THSSIE TS o SATH g 31 e shl =leTe T Ut & & e g |

2.4 FZT(AeE 313 BFICIGTA FHATAA (AT

TR o UTawTeR ug™ o forg dierfores srrei-itaa

2. Fvien oo f < STHEUH H SATeTE 3T ST ~|THH o STaTetyl § Fefi- Stegforeh shriifaei w1 shrr-aeq 3R
BT ST 3N U o Heh! THTESTeTdT o1 Heaiehd shidT el 2 | SIS foeufe #, waes Trawishd
e & w9 4 e famm fawm o v yifies BRIGS fosi q18=rshd o1 dehfcsh & &9 | U1 foham ST 81 .
FO[ = 9 ISR hl TH o [T BRI o T H TS haf13Tl, ITqeashiicreh a—Tehie fohu 7w difeat =
TG hefT H Tlshd ==, Teh f1eqor Yaier yoreft < €9 | Hard, swRiifd & 9 § safera 3 aqg miafafer
a1y TR Youien afgd aliel o FAISH 1 YA fohdT| BTH Ha&0 TROMH] o fIvabew & Hepd fierar & 6
GuehTieteh HeTTd e fspar off 31 wfshar =t ol Ticaied shidt off 37 foera sherTe wep Tl Hig <t swriifa of|
BT 1 Ag URESIaT 3R iR T 3Tg foran 3T meem fera foh sheqn 3 3kl & w1 sIgrT 21 39 3T,
B A g ft HEgH R foh ToruHTs Safeer o, IuRINT H STTEH o7 37 et | T TEr {5631 Sl Flagrees sHm
¥ weg A o1l Hot ey, 3 fafag wgfom feret Steafores e <t wash fren o mer-9a s¢aa @M  fog
3Heh! TR Ttherdl & foru Feeul 2|
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o 7 2.4.1: BifEH fomm dre=rsem 1§
AT Segfores R

AU Sreren 3R TedRehel HPRRYFH WIHA foam (uaunuasi) aug

RISl HEet <hT TE I ST FaieH WEH famm 3R gedivhat famgersH faftml w wm s w21 e € 1,
3R FETen T ffe= 1 3T shieh SHfia W gelai-eh ITqedTod Y97 3T $SiT ShIHI®R o Saferd
JTETT TUT} ST U1 ST 3 | TR-UfeAmaifess Feren Ry fafer 1 3w teh et o TH-T= %iel feafauye
Tiferefierar st Y war o S @1 2 o 3= s shafea o foru ft sigr St wehar 2| weien Jifieht 3 i
IRl & SeTHE W, I8 It Bregifeaeist <hl Afshd H1ge & foru 3nifueares Fifies a1 & faepfira foran @ 3t
foenfla Wiciehicl &l forelt ot T Herelt WEH i sk wge W FRfsa foren <1 @kt 81 1. Hed w1 A
3Tfoereh Tfcrefierar frgersr T 3w ek AU - et amgfen 3R faeeht % 3iet soeh! ferar w oft &1g Jwm
T HLE R

S 7 haed ATEFET o ToTw Hgeaqul wiAt ufrg wem whtar &, afess T agfen w firfi-m & mem | fama
TESHRM % [ I Wi TGH T & | T TR-Hgaarste 31d: sl 3 @« gl % TeATcHe qiadl 3R

4 =7 2.4.2: anfvas afasfiean
ety 1 3T ek BRI
et smgfem 3 feora

HARHETESHR fewafa aTfes Tfaaed 2022-23 | 106



TEATE T Il ST b foTe 58 S o foTu ferspfira fargeryor fafer st fopeft oft wid -csiie freen w oy foan s
TehdT 2|

1. PRI TR Teh{HES, TRe Tt ST SRARTAT G o TTe SgaiT 2. T ieh (et

Tireet I < S, HERLIAT TEIhHE] H STTHYT o Ush W o &Y |, BF. TAT S THWGH o G - HrJeHel
I H (T) TETHCH § Hrgferdt i Icafed 3T (off) SRR HihTsted WA fasH i 311 sg™ | €1q - 3R} <6
GTTra YfHeRT <l ST 31 ; I8 Gd §U foh TIohTsticte] @iel TR T H Ueh TR &9 8 |weit ST aref! STaemom
B STETHTH | G1q- 371 & WA 97 61 ST i dTel 39 A 3R Gl GHehTel SR § 39 areft
TEY HEcUl STd I8 & foh T - 3T STatarehi™ 18 -1 WA fasi i awh-hun W g arelt daqg e fogm
% 1Y SIS Tt Mg o &9 H %1 L Tehd 7, 3T Tet WA {9 § Sfeet 3T T8 Tee3i o1 et i o
TERIAT et Hehd! 2| I8 1 THITH 318 U T0H hitig] H WehlfTd g7 1| SheeRel doieed o o & H 319
H |, Ira G THg W [ | S1deh €9 8 39T foht S Aot faekol gag’ o 1A qamfe fagra
ISR A & foTe S 3TUgTgE Srfuges midsfierdr w1 fetd fra, @ a1g aqg i e fewar & an | =8
JTAGTE TTH T o 70 FoTeet foIsTH Tk ST ST Hehdl 2| I8 il JT10deh Hifeh! H JhITIT g3 T | HEARTIHh
T W, W, . TH. O o T o A1 3 HH 4 AT TG § $ STTEIAIT hl Jaetdl < HROT bl Ial
TR, TR A hTH SNT(eh IeH H YT G371 AT| 37 H, TE(eh 1871 b &5 H, 61 YW o & § HISG
faftm ofvarsr smenfa fommfest st g & o, S 6 o @ W AstE Wifds wre foasm
TSI § T TRl TR ], 3T 32 Sieh oA <hl farfer ox wehter S1et T 2| g 1 LeHE utehT § Yehtiyrd
BT |

AT T SR ENTerd —Hget fefaei o dgd T —Tae SR SRuTHshaT

I T 3R GUtehe (S o e o e 8 i) g feafoet 8 sroe feereren fegmfoat & fore st strar 21
FIEHEE T o ST SHISRIATHG agR | STgHIS e e T SRS, Tffsha sl (S SgHiaiEh
T AT 3R e e g fifedan) i asf gig e 81 el % 1EH W Smasg, 39 fagmia ht ge
T Icafy 3t off sreue st 58 31 B1et 1 °, o, vk vE. T % T A ot S emferie S nfasfier
fergmtoti st TaTeHe et ol TS o foTT Ueh HgTfdeh &9 § Toed groehivl faehférd fora 81 38 Hgifae &9
T 9% h TR o "I 3R TTcreh! T Goegee T 6 foreieri o Swma 1 oar e | 3 ar foh ar
TR formfaa aftesr 37t Terrare gard g feurfaa o ot o ~faeTus shrg-fcad i e & yuifed
T B | ST T3 o 3reran, <. fig 3 =1 oft srere fopan 2 - (i) so= foshr <t srqufeufa siv sufeufa @
GTfeAd hIcT3Se TN <hl Tiasfietar 3R T-HAS, 3T =01 Gshvul AT UL el foreh o 9¥Ter | 3 e 59
T2 © U@ 2 foh ATeforeh e shl ST ST STIfgat (31, fohm) | & Bt &, 3T 3 TRIfga <o sk
HIT I TEUS | ST i o foTq ST STt 8| 3ETe01 o foTu, Sehfd § ot i foheeciientor STaat qaterer §
it (I, ag) i Sufeufa & wror s foww, 7 fo g, =fFedem ant & 1o 21 safere, 37 smfedi &
TR T YfHehT TR TR FhAYT Shrid o 3 AW o G 3T foken Suni o sff= won fohat 1 THegH1 98g
HEaqUl B | IS ®Y H TG TAR! hl JFATIH & BT Tge § STTHH AT Uh el q9 F =t 317
TS T 7, 3 A FduH H 7efia A Teniien b1 ST 8 Hdg shi e &udr Sl SEH T 9T T 6
w el
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@ 3. gt aite Sterary fastmar

geeft 37 Srerary fomm favm § o Semfe 3R Sierary fosm o s &= § vt SRR i vk g  foe
BTAT Bl AR A o Fore sttt fomam o 37t 3= e fean e 21 fervm gran sffersm, apefiforshy 37 Sreramy fosm
% faftr= Su-2it # et wraershn we feam s B, fored diferes gesht wiskansti 1 Seat T wifeet g § 3
TR @Al S Yo, SaTeT ! faehie, Tt qhM TR dfae Seary afadd, geat it < 70 ial i 7,
3TN g 3T T I B aTet T3 o1 gt i H Heg et 81 g Tehr 3T ST gry foha mam 3rg e gur
% % hTH T h! TS I TG o 10 fafirT sepr <6t geat yonferai o shigd 2| fawm # fSreeammdl sk @
o, UgieritoTehet Tfshanat, SfYeres Soramy uitard 37 g 3171 W STTH o 3198 Y fhu 3T &

3.1 HTHT HPAT TSI A (o1t ATl ot gedt aca Gilw got9r ST RATAABROL : FgTIcA05
Gitw ATeNToTa FiSasior

=i tTha wrshardi o STHHT THE T TaTH STTHIH Wi fog 3 Y-t s & smeud Siga 2, b
HIeTeI3ed 3T SRHTeHE fehratatised Set &t TgMT o forshra o1 375 i W fosiy e fen mn 2|

3 M H TRREAR, IReETse, fRiarse, HiHTse, AHTSEe, TAFTEE 3R TeTEe SE goiH @isl 9T ST &, Sl
o el T (3TTES) HUe 3R UF S delis o a1 i, fwenitrm, ffaem 3it deom 94 3=-8m
yiferd dedl & TG B &1 ST §9 § Fagr @i YeR i 989 i & foTu s sepai 1 3 @t | aal
T HEaqUl ], SEFTT 89 31y Wew % AR el § sremfethi fepmeteiiger 3TN SieiTged shi i o © &
Hed © I B ATl ¥ WgH ER AR M UNSIeEe Hed Sl shi Iufedfd o #rem § freel wd 31
SuHRTEId et Tehies Hee § qeae gy TeM widl 2|

3T MY TR ®F F YR 3 H1eT H e a1el HIeised | I8 THe SH1El W higd 81 gTeliih, 3aH
TREAR TYE o @isl o fofu siaig @i e dg (3mEugn) 3t 9u @i e 3 arffetor S
(HeTuHTTHT) G ST TR | fommiaen qull 21 39 e 1 8 i o o, o Hiser afieptor Ao i
T R 3R 38 SR ifues TeheTa S W foT e g - faweres gfyemrr faemfia s o for e, s
F geelt & AR Terehai 3T o H1Y T R 8|

4 3.1 R- R R RR™
UEFAR 6 T "l 3Te
15 =TS ST, T TS SqqE]
ST TRHTY] SEEAT
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3.2 a 2020 Gilw 20°¢ & BIAS 25 ABSIGT & T HRAT GF A 2 Al (AFZIZC,
KIS 317 BTeT FHlT HFATFS) BT FeTloT8 TlRaAAAL AT

1. TTEshita o I8 S off . SfY. forawr grr f. <a= €1, 39, W, deheic™, T U AR UA Teehl & @gaI § foha
TR 2 | ITE— 19 TATHSIIHA o QI &H T {ord HIaSI+d AT < SRl &1 dTel! SIG¥eh HIGAT o1 SITe ohi &
e fieT 81 AT3EISH SEATFTEE (NO,), HTeH TIHISITREE (CO) 37 SIS (0,) & Irguseid digdl T
2020 H SHIfIg-19 TATeheTsH hi Ugett Tt (25 A= -31 Hs 2020) 3R 9Ra | 2021 (25 9=-15 4 2021)
T TR % BT ATHSTS IR 31afY o6 G Ig Tarwerwwr foam e 21 37 Aifefin Segiie (3umats) 3
TCHITERI SHNE T3S (TIMSIHNUH) IUUET & 8 719 HTY T 3UT foman T 21 2019, 2018 3R 2017 § ™™=
g (Sfiwy) safy & e § 2020 % BT & aF O, (5-10%) 3T NO, (20-40%) 6t Figar & Toy
FHt SE T 7| BTANR, e THTsTETse fative ger-ufem &7 § digdl 10-25% e 9 TS| 307 31afy
T | 2021 % ARSI H O, 3R NO, H ISl (g g3 A1 ITH HI3 SCAE A&l g3, T I o TRAHH
ST /ST hi AT afafE 8 @ €9 8 g9 gieht T Wida seora fe@mn| a¥ 2020 & dAfheisd o guH
< 119 o T H TiEd g &9 § HHaSd Titefeii § il & SR §311 &, Saish 2021 H, Tied Samerat Jiem
T 37k et gl % ufas S8 Tehfaeh SRehi o 0T §U &, FATfeh 1T I ks o &L H9H @l 2| a9 2021
% AT o W1G o =N H N1 hl TSI H1 @ TS @1 T FfeTeh TRUMRE®Y Yg¥e dcd 98 T 39
PRI © Tl T 8 T MR A1 TAHIT ATHSTIA 1 &1 T T TG % &R I HH HTH T T8d HH TWE
TSl B Fifeh argreey weft it % uftaa 3 e fas S ehfe wRe I Tigar Tl W FHurtes yftrn
v 21

3.3 G12401 SRt 1 b ARAAT STiw HA 1 fAaA b1 FHBT AXE

1. ST ATRATH 3N T 37 o A I T, ITehT S SaT0T WA shi LT <hi TRIaanait sl Tme W shiga fean
e 2, T 3, et afioe, Eia Ster 3t 410 3R 660 6. . 1 gft wmftet 81 38 we & W fog, 3=
B 2009 3T 3FREET 2012 % i el Wi % el e Tl g gt fohU 1T 56 ST syhul (1.7 8 4.5
Teh <hl cfterT o @1er) o1 ferverur fepar 2| fervetor # 372 fafyr= &ra amucet 1 /g™ @ 1 giaen fieft ik
Ty sraTd & fob 3 Triex & 31T A R 5ok < TR < T HEdsg aidl &, BI¢ TIHTT o ekl < foTe Sfvash
Hiee o |12 FEA BIdT 2| T8 LTI T o TN, I Hiferehl 37 Tl o Tt YoIaH Jag ¥ YeH Hidl &,
@ Asfaes Tqer w1 T AT ST & YR W &9 § ey i faewarstt & ar 4 a1fs ads
WiersraTioR i | g e 2 |

3k AR, I8l S0l UTATSE FeTToh o 1<l U] H T &ffor <hl TH=TaT o1 3TeheT i <l TTE fohaT| 37k
TR & 9 -l | TATIh ST 1 Id1 AT, ST HeeaqUl shieel fIerdT b Tehd ol & | fomiy €9 9, Rvr suadt
I Tt (SRt & | e ) W fafie smafw o s o vefia o) 30 sremem o 56 & 1 st ot &five
o T T <6 AT ohi gl BT T foht 1T ST - ¥R Y He Ieh Yo &I HTIGE! T ITIHH THIH
foTe qowram 2| 39k STeTman, faqq g i @S 3TR THsaTiees &ffur shi ST shieel ST 3T RgEt i < |1
THoh HEY T IR ST & | 37 T8 T ST Heh - S S T 3T ST i o foTe, foharm S wehett 2, ST
TS Gl T STHM TR, -deh-iTeh! fIeeisr i 3 & H Heeaqul ST o fh & wenfud & & fer
AT & |
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+1x1 4, arford

T T & Hew g v fagid, Sifee faversunerss sanfufa, siemfordta senfaf, s sefafa, semford=
ettt griten foveryor, wfafifue frga § srEem srl 9 21 favrT < dewi gra s %o 95d & fee=r
T Iy 39 YR & :

1) TUehTE HSSIoR Sed BT | I SHHHA it o 3TIHM,

2) g 2 H ETe HTSIeR e BiY o 3Y-Iderdl 3THH,

3) Hifefaes gmrerd fagra § gades shemforda & -faga’ w afom,

4 TTeHe fae fgTd W aiom,

5) Jrafier &9 H A STTEEIZIUeh Ikl shi qUT ETSUX Tda! bl arfiehul|

4.1 FAGET HFIA 3l TS GATHIA H SHIANbE %0l 317 GA% STFAATIN & SGHT
et o9 & B8 a9 9 . AT STEHHEen 1 9Hg TcHifthe &1 o U-Icqeidl STAM 3T T
fagra 3R Sfea sanfafa # 3ok STISRIMT <! TUA o 1 fe@n o M X @ 2| 36 6, d HS SR
SHIhiFTa RN TR § IS Toh Sl T HBIH b IU-Icqerdl THM LA i § T T8 & | §9 A1 § I8
forahot % |1y BTN fohvl & G, EETETorh {87 Taal § IS A et o SRS STAMT i oM Hi| st
Sterfores a9 |, 37a Frefafed ufesnsti o sm fea

. fUrehTE AT SSIoR T ThiH T 2 T8 et oh STTHT : 38 REISHT § 3rai+ fUehTs ATS<[er hed i d 3 sHTad
el o T 3ToRet SIAH ITH fehU, ST fUehtS aies[or el 9t aiewTiia fohe 7w 8| e il Smeamsuasarm qol
. et Srarsruay 3R gaft g T & Te T | foram o, 3t ad dfow € s gaft gia v i o
2t ofifee ot feem ol

@. ST 2 3 HTe ATSSIoR e ©U1 oh 3U-3cdetdl 3TTAM < T8 TEISHT 36 13 off gRarmevE i duad offaw
%1 e 7, STaT 378 S8 2 § 7 S99 ENTel HiSer hed EU1 o G0 39-3cdetdl S0 19 fohu| 38 %1l
S B FE T SO e, G To79h01 o E1eT 31 ferahul & G ol Tehe STIHT SITH fepart

4.2 TN ST H ATATTA BT BIGIAIAG (AZTT

ZraTtS T SSHTIOT ST H 3 ATHT=Tehd SHIcIS 3T HIEMHIcI S (Gl ohl ST 3h w9  STedd
1 TEGT o TIY-TTY AT H ST bl T T Wbt a1 T 2| THigecy wargl hi Fartiiehel fRR grrerdt
oft e SATAISThel T & oTT Higietiell fagial i At }| shufafam fom & Tuiel & 1 Tha=a
HiErS! Fgd, ah Sl % eMAIThd h-TagHd, Fe-diewd g, arar s-fHgm 3 sfea
HIEsH B g wramerst fHga 8, 3R diesy Taer 6 4 § awqu 8| faves sefufa & s
TGl 3 37k ATTANTI o ST 1 Toh A1 SIS &1 &, FA(eh SISO SATHIT H hgrd g3l o &9 H
TTAT=ATehd SHIEMIcTs fAGTdT o T Teh H0H 31ee Hifefass gmrerd} fagra # fohre & wreem & T & gurent
B =T T TET 2| ST foh Agel SHLAM! o Taior o si1e & w1 S &1 © fo fafirs Srteritrenet shigieiish firgidi &
ST ARl o w-TY Ffew S R W gare s % fou e fagatt % At
AfhIegd I SgeRt ITH TohT 71T S1e1 SHhReh TTd g fEU T qetTedes Yol <1 3Tfded g1 =1fgu|
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=i, firfeT viem Bt & srgaem & 9 omfirdia fora, srafq, 3= foe 3t Aismst & s= mdfes-fac ol %
firgra, Somfordia Seifssn, g STEA-die@a 3 AR S-figia W gt fagidl o AT L @ 2
I 3@ foha1 T AT o 3= Tore 37 3= Mreifesh-Tae wvgl g feu e @t fagra TR-3@ 2 Safeh 39 37q@
21 39 AT § HEcaUl HiSATAT i WA TR ST § S Toh ik Fopwl SE FaATiéeher Il o foe 3R
meifeh-Tae fgrdi 3 fore orm 6 st & @1 S Heha 2 | AThT Rt & |1 e e H 32 3= Mmeifesh-fae
forgrat =1 srear fopan 2 3R smfora fopem 2 o6 & arfafis srfeliiet o1 fomoeifaess o weiftra dammat & @
ATE TSl o BB AR h- TG o FTEY 7| I8 Ig g foha foh 37 Tl o fore sanfircta e ot
e fepw 2 fo mifeferep Sraverdt 2roft & 37 fagidi <At Seret sisett W atfafier Tearait & sy i e
1 ITATT A gL TRATING FoRaT ST TRl 81 38 N I8 10 TR Siorete |refl €. 3100 AR % A1 fiersht
Hifefaes grverdt fgra o THad sterTioTdi o - g o 3Tg&d feafd Wt srggu™ afeism ot i 8 | e
fere Rrgia ox weh iy wiEST (W fiee €t T i el & | i gl 2 e R

4.3 Siatze 264l A fawaz SIS A% a6 & qof AT AABIES

M o b $M$ FRAT S3afia ashdl $c,$ o 01 TXcl &9 § I8 THA 7afer €9 ! guiial 8 3R M o 6 $N$
it fafrem difes @ gafsa $M$ 1 T 99 BHwies 21 S U9 U IEST 1 g 39 WHel § Ush Fifiehtor &1
=Tl & et $N$ H FRaw sTsHieiiue ashdt $C 71 $ [1] H, o fomIv wmet § U Ui afiehtl ST hid & 9d $N$
$M$ T FTETEHRE BIdT 2| I8 Ul =l & fob, F& 3fafehel W HAG! o AT, F 4- AT U FEWR Tag
Hig[g & o FRaX STreaigifies ashar gidt 8| IToms o §9 7 I 4- 37T fFhie 25T TThH I Th &1 JuiH
T A &, S AT U1 H THAT =[Faq gETEthy 8 o fiat sgaigifuess skt it 8 3 S i g &
frrefees Tt 21 3= T -3 1 arfiertor i aam | S < A1 @ e

1 T, U, TS SR A HAR, siafter w9 § FRa SgEieiius ashdl o quf geuEhd, Mo oo 31t
TN S, 520 (2023)

4.4 FIFTAT! FAHE I oo FATHAIT 720 7 BIFIFE FAHG! a7 GIAl 126 [A9eT07

=1, et AAreven eyt gTsser Jg 3T AT T 9 | Hitiae Tl I g6 [veryur W S o @ E|
oo &9 9, 9% gTEeeT 9Yg W RN TE- HYE o HIHT=Ih0T o1 ST @ 2| T 31 ISl |, 98
T &9 | e THg1 TR B -F R e 3 Sifemr-gier - feeeesd diemfitd w wm o @ 2|

4.5 3701 ATges A5l Hlw AAA LT TS

T31am 98 o BT U TYH B T TR € TH AR 6 T YT IR UM § Sifgad 3T Y& ad T HS
T IFRA TS T IS V&R G o 1< Teeli o1 31 foham|

4.6 FHBIRTHE [ASITAT ATel TRAIAD SSeAl BT AlSLA 2B

B HREIU AHER 61 I FhricHeh fomivdrati # teifers agali 6l g o W@ 2| fooiy &9 9, frar i wh
I UTOTT <! THATINT HEAT R T ferd His[elt TH 3R TTS<[eiTs T i FHufur ST 38 TTRISHT l & A&
21 39 IR < T35 o &9 H, o Hissel! 908 TR Hieseh Toeh o fafir= safird e qun <1 oft s1eem e 9|
Hig[elt T o 0T o foTe A= SaTrsel SEehivn oSS, 3781 il Hifedt o hIH o STUR T Th 1 e
O B | WY BHR 37 HTIET ST o TE & TR ST # SeolH 1 ST 5% 2 |
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4.7 3TlelobT® dsel

AR TS o I H HS TCeT=ed T 8 S 7 ISl W AT (et G131 o A, B GHI & 1
g SR ! i T S 3T 36 B I WieH b1 T3 Hum| 3 I8 off gregEn = 6 afg snur 55
ST BT & N SER FR BT QI T Teh ST FL1 ! R HLd & dl 391 31 I8 2 o6 HoT v
THTHAT Ueh STt T hl TflehT hLdT 2 |

4.8 Sp_4(F) % AT g=aefl Alcilatierea % lorp Zla 723 Gabe AlsTel

AT i G weh ufifira & a1 - enfeh i v &= F o afenfya fucifaes ag Sp_4(F) i guriar g1 79
T P, et 319Ee P=MN & H1Y G o EHTel Tae12Ieh SUHHE hl STl & | HH Siifie Q, Tt 3198 Q=LU %
Y G o FATH TaeTeh STEHE I ITdT &1 3985 M AT L % T (&9 \rho o T, \pish! P a1 Q & Waaileh
w9 8 IR G & freuor =1 fresfya | T e wmfi < e 31 Afes g few e N & wh aut \psi 61 i o6t fo@
E_{11} foTa ST Teha 2| ST dichegsmauam €t it < g 3 ZfITE Stehe ATg=[a \pi_{N\psi} I TxaT Feifa i 2
ST EE TH § TG \psi o RaaTgeR o foTe ueh Ufdfaf 2| 9 #ft Hsfia U aie o T Ush T 1 2

4.9 SNeIIST lo/26a0l, FISLCT 36T 317 HIHOTIOTAI AT (HFIA

2. Infert T e ST 3R ATs[er ®4i o RHEGTd T S HId @ | 3k Hr H HiS[ol &Y Sed fomH
% UL Y W W FS AfcA-Toaa™ e wrf & 1 3 g fagia o v ageyet it fvmd §, 3k
F® s Sl arr=fiehd Hiersa 907 BiH & I Bid ¢ | oy w9 &, & #63 dewl 1 391 81 arol fi-ufesw
T Tttt STTae Hlmod p HHT i TUHT o % foTT HRIE &1 T mod p Tfaffie @ I3 3 a9+ &1 ged I
T o ot SRR g W9 2022-23 % G T IR % 61 §YE &9 6 TEqd U i 7, e wives oew
B S i T3 B & g STwEe 8’ 7|

HARHETESHR fewafa aTfer Wfdded 2022-23] 112



ToR 5. st s

<

U

IMEIMEUHS IR fereafer o wifereh form o fepu ST aTet St@em ada™ o @ie Wifaehl, SemmTeres 3= Satt Hifash,
Stfee yurrett, Sgifaes Tefa uered Wifqeh, T 37t afshar ugrd, oior 3R ATl -golaeied, TWaT] 37T 37fuash
wfiferehT wifshar e Sfereh TTTeft S8 5 Hacayul &1 o STTEUTH higd 2 |

5. 1 ITeBTST 19T AT T Ra=TIer Hiiciobt
. @I [ TR @ Hifdeht

FAACITA =LA eIk i START e 58 TART feftest whis wal (Tasian) § fiz-fewms sit weigeie Tste
HrugaH

3TehTeT B WfET STMRTIRTMIST <l 3hT At Y137 <hl Tehf % TR W Fg-Temred 3R wetiaeie ¥ arffera foma
ST Tkl & | YT - festrga oy fier, 3= oo wfter Jomai w1 wefdta shed 8 3 A simar 2 fob 3 Remdt o
T G TTerd Bieft & ; STaifeh qot 3T, Wellgheied § gehel § o1 378 Hfiet foreivard 21t € 37t qat &9 & Saea
WIhfeeeh Bl 21 1. TR Ssfl 371X 376 g § S, Y TR, Teh UL Siaetel 31e3dn 3R fru=e v, #f
TONYT T = FCToht Weh Shralma el = Hedeh (HIUATA) Hige o fmior ferarm, e 97,2 witrera st adtetor wrétendr <

A = ST % Tfterr ST Fer & o 3w 6 S aref werpeie 3 - fesme
STRTIRTTISAT o 5 1 Teh STHYE |
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a1 At o Fe-feamed 3 weitrcic § srfferd feram ST 81 56 1g 32 Titar fefiea @ o & 1354 7T
T ol arfiehd i o foTT ITITh Hige o1 SEHTS fohaT| 370 & 721 61 T8 Fellgpeicd & €9 | i 7T, 3TN
STeh! ol g - TesTTea foran o | 319+ el # 3= I8 feer=red 91 <@t & foh 3 U afiend e —fesims 3T wiigeie
1 3HTEd TSI T 377 AT 218 + 86 + 146 +67 6. . &7 7, S gt 2 b Fz-festmga st 3=-
TS 3R Fellspeic Head] — 9 I W |ftiel 8| 39 1aciieh O 36 &Ta <l 31 oft 4f¥ greht 2 fop Tg-feamea sk
TAIgpeic o 3TTEd TUTCHS Foshich U 2.6 + 1.8 3 4.7 +1.9 7, g a1 2 7 fHe-feame & fawdia
YATPeie H G&T ®Y U ¢ H YR shl SATHIIFNT SATETET IMHA 7| 37d W, Al SRS o gHl vt § o1 6
T S 39 TR 0.3 B a1 Tt & fob e arees i Juferfa stmesrerm gry gre 61 718 |ftfet 1 & TR
Tarferarfira 2 et 21 57 afvommet <1 SteRTerTIST H @it Yenai o i 3T fer R mgcayut yame ug wehdn 2|

Q. T ATaTeron | feran s fmto
HRHSE oh HTH UTH H 513 ST SR TG GeaHTH T 371 Shl Ug e St oh T8 Ueh el STl — I8 dehriich

- fmfor &= ®, %A GEWE aTel ST gaTh 3T gad €9 § i U8 dR < I % SH-geIuH aTel 37d %
HECIYUT Hohdeh & 3T AR o TR 3TN THIAE o THE TATAN & | SISHFH b e <hl wiam & bt = geomme
T AR S STe STGe ol 0 TUHT § | STTSTHUE o S8d H GeAHT dTet 37 1 ST fohall ST | <. SiEt <
1 I 3 Teh Tl 37T TS Aohrih T ITART hieh 3 TT o ST 3T UL geam areft a&q3it 61 Wis § G ued
7 fafi=r v o= aret ani & fmior &=, S efm, ada, gt 348 3nfe 1 gdequ o, S wiemfes w8 3
eI - Rl TEG3 h! TEH LT & | UH & UT8 o ¢ - aTel qIi <b Teh Fmfor &, R st o steree, s
5 ¥ forqd & (TR <1 3) o |1 400 Hieft <l gl ot Eord 21 o o 1 ol afiehd ot o T8 31 3TR T3 Siesis
heet o 21 o A9 TYH e Sy -oig fheet (1.45 HISsh! Hiel el STFwnyor gigem W higd) # 3.6 et
FHASI-FHTE §aT Sefiehly (HUhuadl) ¥ fehe-3MEIN SIS HH 2T T ITAN LA & SATferdr
ITTSEARNE Fahieh () T UG S | R-FSH BTZGISH STe 1 HHT (I T 6 Fofshiia FehR) & = 30—
TAEHIT TEG3TT Bl ST AT &, 3T 36 TehR TEAT 7T 39— R S bl 3.2 Het 11 33HRE Sefieanid glaen
(TSR T THFH TFUTH Hl STANT hleh TIFEIEhITUh €Y T T fohaT T AT| 3ok Tt IFIgam o
1 H FUTShHI JehR TH 5— UH 8.5 UTT T & 3T et 3121 o 21 o |1, Ieh U oRTT 15 U0 St aeh &3
& WFIEHITS T F Y fohT 7 gewt 6 g ST 31 368 9d Fodt § fop 3 T i |, 3 %9 gern

4 7 sEEH % FeE B Al %
foru FTuHTE | FTEuHTE wied Trer-
T (AT @) 3R Ar-ame fhe
(hTeTt =gk femmn T R TRt
fope @AT-ATde I G § STEUATE
T SEd Tfaffee star 81 swifha
& se[efEm S 1 i %
ST 1 BTSEATE BT 2
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Tefl FEG3T 61 P H TEIH L Hohd @ | 1 YL ST BT TSR 3¢ ITMEUHTE hl IU—TNEhT STAT Teh 1=
T 37 Tgelt IR TR IS § Ufig Ja1 9ugl § ¥ Uk H 3ok T34 aF ol q9eH § HgRIdl i § 9e7H §H1a1 21 2.
SHTE T ST STTE-UTE o <! g | A R T ary—fmfor &1 o 12 Jetrereh forversun shteh 9t & T
TRGT TR G TTaReT o TS 31 9al TTaT & |

1. fraR o S s AT (SEUHTH) SR Tah &

TR SITEe o FATUTH $[eT <k T[0T 3TR T=Ieh 1™ &=t <hl ikt Rl TaerT

1. ST AR ol T TG o2 YelThTuT 22T % YR W, JCMT SCUBA-2/POL-2 & Hergsiiet 39— fiefiefier
eI TohTUT STTTShHT ST ITANT hleh ToTTet AT FHT0T & Seehier &r=1 ST fHeht ol THH o foTw Tsh TSl 9t s
HTET 2| 3 TATH T Fehid &1 T@13, <ol TFurdrati 37 o YFurdrati o U §41 18 &1 3 forvabaon g amee
T Heg Hid § o Tecarendur 3R g srgafam it qomt § geh & yq@ vtk fmd § = 9| 7 %
T T 32 4ot % T[0T o e H ¢efehtor ST hl e i 3T Gaehia &1 o ST i o foTu ggefietor garar
(dt/uet) 3R gefehtor gt (/1) wiie o aradTiee faveiyur i O’ g 2| 3= 8« & § 500 Wt B
STERIT o H1 HI S{HA fITSi 3Taeiieh] ohid o ToTT o 15 E18 1 3Taeiiehd @99 3T JCMT SCUBA2-POL2
21 o | A HIac YT AR i b T T 20 B 1 JTctiehd a0 it T foram 21 56
1T o fehead! o STeell § Geehia &1 1 gal R o foTu Sreftunel o foregt 37 oo araey 31t 3mfoess s
o 21 1 SN ek Thaaed! 3TTfveeh sttt | ar fAmior ufshanadi sl gxeH & fiu wuauyu & wdisiuaey
TSR S8 TEAT STEe uREisTa w1 faea B |

4 (@) : Th s @/ % e
SRR wvE qaiqu e (SwEifhd
&) 3R 3Tacieh (W 8T ) *
1= gerl (JMY): gt M 3T
foIeIm 89 % wife ¥ Qg e
1 I =ordl @ (forerg, svaian, @@

37¢7| UHUSIRETH, 2022, 515,
3352-3369)|

5.2 Trenore B GGt dilfaebr

frefefafes gt s AR W€ v R

=i, fomm o7 S 3R ST WY TYE I €9 ¥ a9ied hilsEATHeE (REE) Terel % O H queH 31
Tretfefafees gt 3T et (STRTFEH) ¥ REE T @ 1 9q1 T & I8 Ug=™ 1T 8gH, AT
I RIS M o LI T A shigd hid g | BTUTATETe] Wi - 3T Tehtrel |, TehraT (T -) A1 3ca1ed o
e srafifea o7 1 ==t die § THe & T ]| weA-A d W G IcTed 9 et Icated 3R =it
TEEATSH & | TehTT 11k 3TUSThR aTg (<f12) = SHRT LT 20-30% o el GHM HE&IT Thiol o 3161 8,
St guiiar 2 fob SrehTer 1Tk % IcdTe % foTu HeEIs Y@ aFf Bl |ehdl & | JehTel ATfiyeh Icanfed uered o wenfies
gcd o IAX-TGId 37 Teae] sl ST i o foTl Teh SRS YT Hff TS Hid & Riifeh o =fFeraia & ad
g S =0 WM § §gd €ifhd A # T 2d 21 98 SIEH oI T @ TR sk ATk st S TR
\({N_pN_t\over N_d"2}\) mewww %ﬂﬁﬂﬂlﬁmﬁ?—ﬁﬁaﬁmﬁ@ml Ik
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TSP @ val Il & T \((\sqrt{s_{NN}J}) T 0-10% T8 Hid Au+Au THUET T TEEASH SR @M 6 A19e
\(fN_pN_t\over N_d"2}\) STqTa H IFE g3 21 )\) = 19.6 3R 27 GeV. STRTASTSH! S TS Toh (F50H) Hrlsed
H YehTST AT 3Tt 3T 3ok STTITA <hl SHEAA AT FehTeT ATIh 3hi IedTe Tiasiierar 3T REEIS Twor 3@ 6t
FHT THS | STavh g8 TgH Hid 2 |

IEI- YT ATk ST ST i & TCTE, Tg=H T 3 & FHSfrd warg (V) i off s 61 81 Vv, wRki-3me
THUE! H ITICT hUTT <hl FTH e T 7Tl 3T SV ThIdT & 3T THU o 3T o et oh YE3TTA T oh G FodR
o forator & wfd Hogeie 7| 39 TSR yarg o =7 =t 2gife Tered 31K Fameh -3 wTsHT < sie JeH -6
<1 FShAYT o BTG oh &9 § ST TohaT 71 2| THUS Hsil o b Y o &Y H ¢ HIF I A2 TeH o feTg
V, G T . ST 1 ST <IN Aok 1= ThUa SH1iaii ol STl 8| 39 3= IRaTH o T R
T} <h TN HehHUT H SAGME Y <hl ST Fehel! 2|

o = \(D\sart{s_ NN = 14.6, 19.6, 27

3 54.4 GeV W AW TAWE Au+Au
THTE T p, /A o Teh B o &9 § TehTsT
Ti7eh ST ZEIHTH ATV, Thed hi TS |

5.3 Gifeer gomferam
. ATEA ZeTh ohl ATAT IR IATAIeTa

B STREHT R¥g 3 STTEYT g g & €9 ¥ SI{Cel Jedeh shi TEHT 3R Tiefietdr 1 S1eeH fohar Sitat 81 9 %e
TATS SIEITHTAT HHITTEST o TTSeh < STEITH hl T8 & | 376 Toh, 3814 e FelTg oh HFTSh Hedeh o hald hIT &1
1 WIS 1 8| I Hed IR Heaeh shi TTiasfietdr o1 ot 3T o T8 & | 381 Ur T Uil o & Ueh-H-Teh hia
FTCAT SR FeaTeh S s &7 & T2 Al aTel SgRd Jeaeh i o1 H Sgat fishTss 211 8|

@ A AR Tidehl 3R shireied fiea

TR it 3ifereht 37T 3ehT T8 T €9 | QI GIEshIvN hi ITANT ohich SATe JUMTCRT <hl TTfcrsiietar sl @7 W
S higd Hd @ : A AeaTeh shl AT 1 ITIANT Hleh ITeh IHA FIGR hl HEIIT HTT 3T ITeh ST hl
fergciwur shteh 3hI Mifarefierar 3T SeetTe o1 augHT|
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T <l e ol ST foreosNuT o ST 8 | 39 312w |, formi 1 STemi i Sifee iefiel yumedt 71 g,
SR W 26 ISR 3k ST 1 TR Wie TR GRS Heaeh i e w1 wam shteh fargervw fepan T 21 39
TR 2008 % ek foccdi Tehe (Suwe) o TR ditad Wik 6 argfss @i 3 fusht & 30— g areft
Tl e & wror fegmn mn | g, g1 § g8 HemH Heel wih S13 o G qiad- STerT & 3
e ST3H o a1 ST R 1 5U &, 36feru & Hvyerd: B1et & wiors § Hehe o1 TTHHAT hL Tehd &

IEMEES PR RIMIE BRI I R RET B

FEATaEt B, St i T & 1Y Ueh feo=red 318994 | UdT IeldT & foh foiy qrierdrand! e § grgadigselt
TTferd UEes BT ATl § e Taeiier ST S8 FemuiifSiedt, shiel difen 3 foefiss & dehd
81 Ig fe@mn T 2 fob Sigd TTder IHTE < T STeIet i WTehideh ST H Seetd o R 8l & Sl (9%eH hl
IREI AT & | SR & HIIEATITG] &8 JolTed! H 3Fsrehal 4 gig s 1g 2|

5.4 Agilacs Falare agref b

. ATk TgHag FAeH Ul

HYU ST shiei =R gtehivsl G e | fggeiia emgiam

e Ueh Sg— eI WUITet! i o IEM0H BId & Si1 1 a1 T ¥ ¥ TR 8 A1 hafet Ut SIOTTe ok Teh STTTTeh 39— |
Teh ST 3T o &9 T (R &1 Hehdll & | e Tert-ia gerel siifcshl § sTadl Famte ot 6l g@e # & Han g
&, Sefen e ifen Fenfer ol 5o T @ ra 3, sl o ot # g8 o wfa # Shae sit fifaeh 3 o= &= S
Tt foreew, SrdteriTehet =, Feied egfér, |ite et wifasht 3nfe % sier snerises ey ore Te # | 3 qh
1A S o GeH Hisall ol Hod!-To 37d:foham 3T TR -Teri wxférd amn 1 stawehdt gidl 81 2gU- 1%a &
1Y 3ferek FenefaTdl a1-Tem 3 fsha Aied a9 1 T SWTiad alieh! YA @l i 3i¥ehiv 2| geiieh, Ud
STEehIvT o foTu 37+t ot weh ST TRET0T I <hl STTTIehdT Bl & ST THOTHEEY, Teh ST T ! e gidl
2 ST foen % 3R < a1 wTdt STt 7, T8 o1 dR W Hisa Fe ¥ negd foRn Sran 21 S Heg wene 37
3T HE Teh UH HISH 1 T hid & oIl T g1-Tem 37a:fshan o any v R-fomfeq, s1té fepu e fom
ATEA | 59— W Hared 1 THLH AT &, S AT G o Hie | o fg-3Tamft S7iet aret 33T Jueh i
fomtor e % foTe oitg gehi &9 & -5 BAfesw Smsf saensti 6 sed 21 9 fagey gfdemr st v
TS o TASH T I g ST & foh 38 Hige H U B I atg o TR 2, <iferd 3¢ 1 weh 1! 1 haet Tdl-
e fee 5 ueh Y o T Yot -Tifcrefierdn &1t 2, 38 e fgyela TS <h1 Ueh 3¢ 2|

HARHETESHR fewafa aTfer Wfdqded 2022-23| 117
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NI LA & | §Hh AT, F 28} 378 FTCTohi o BT he oI T[T 31 ST hid & 11 BTSGISH S8 T IcaTeH i
3 T ureft <1 farwfora st wend €1 8 R St SIS bl STHTa STelt aiieh & HeTford ot Heha 2

5.5 TR 3z Al aered Gitw A TS STA

. AT SR AT BT ST e

B AU . LAY 3T IToh TG A RASICICS H&H AIh ST o 19 BT3g! Tiehl 3 ThNR, AT a1 34
o ffEd E o ToTa ST 3Ter feRa|

T GeASTeT o TT2I HTSSh e Rl TelTg T :

32 AR T yare H wesieies Ggn dureht <l Tfreficrar T 312w fora & | G&H AXrhi o Tehfeh aTdTerer §
YaTg Teeardt 7, 37t i wfasfierar w2 S faferan 3 S enfieh sy % fae st 21 31 9
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S Srenfireht sy o fora e faftret <61 sreme e 21
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T LT SAFI R TR | Sl b 3R Wlel=eh A o foIu raifies 3R Tt Hreifeh 37ef
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I 3T fehu|

gt 3R 2fehm Fore yehfoanfeai & fore witfefashy, foaema, dwemr i amfes
T o arge fowi T SRR TTE S 37 == i 1 Ush 0 2| 6T o Ted dishy €9 ¥ fowufa ufge
TAT ST & TR 9= Sfia o1 foraor gt ohid 2 | Ueh @ Tiafafer o 3nug 3T Wer g1 aitedi & st st fog
IR AT 3R T % e fafaeran aret gieaie (S8, Tmige o BREE T3S, hiver diem, Tt giwx
3TEUTH) < fTQ Sepfal <6l & SMiie 2| oe afea <l 9= TR SATATe AT IR SETeH| 1 Jaras STanT
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T T E Hl ST T & | HTHTTeh St TR okt Tiafafemi < STerer, oee TRETSHIST i Teh foeqd J@et
T oft vy @ w1 2, T @ oo Tt wedt St Rafereran omfe (T smaTSuEdsm feafy afesE), i e
SHATS TS HI3 3T HIE § T, THF I THTE S STAT sk 8 | 37 TafeerRn o Heam & gew « §e!
P | et $e1 aie fore 2, R & stfuepian amsamsuas st fawafa o yepfaand) I8 o wg I8 T S
Hehd 3 https://www.inaturalist.org/projects/naturalists-of-iiser-tirupati. IEENECR] ﬁ, FAS & He&] 3 SeTeE
2023 o S ST 35 Foiel e gy Ufeta <hl STEAmt aeim Tt shAst: 119 a2 118 IS o SAeictieh T
3R HeA 474 SHTRRTA ehfoTee T {ohT ITT| S ITTET, TFT 1 THIE 2022 % S, Fodl o Tl gRT Il
% 1000 & 37fereh 3rarciieh gt foht MU | Tt @ ot & 9ewil 1 iNaturalist Ie®IH T 5000+ TN & 64,000
Y 31feres TRl § ArTeH fean )

IMEIEESIR ferufa o Sfiar fogm Feoter 3 anfifer 31T HEHT - “C ATHSSH AT 6
SIS fera| 371 hrishrl | ferepraeres Sfterfers o avis wfiyet 2 : € g -caifimm, fosm-orEe |1 : T fagme
TER HEHH 3 Ad-TELAT: HTEIMETHSHT Fe1TH 37T IMEIETESITH TS o Sitel fITH Fetsii o Tgam o
st feram | Fere 3 ImEAsTEE IR favdfa & wEl % o= ara=ia K ==t % fou T s faEa ik
“Horg wrege” T ot 3% foru | s fodm 3 greiE Ifafidt o welifer tg Ul oe § fiued e ot pun
Wa?‘éﬂgl CTRTATS B AL W ZWWYﬁWﬁI (https://twitter.com/BioWissen).

STEIATEUELIHR Ferea (el oh TS IR 3R @ Wtfreh! acTel = G- ¥R o STTHUTRAIST o 1o -H1Y
ST ATl — HR ST e, fRiamme e, iaie e sEen 3Tt aeh e wifdeh! W= T a9 - @
T g 1fafr arat st AR fora | Fete 3 BT o i STRsehdl 3T 3cETE o1 T8N i o foTu strenmefia g3t /
Toremt 3R TS T Shi etred AT 1 3RS foRan| Seifeess 1 Seeht Tt & fore wiRedtr Tt g e
e, HUTTTE (HA R SAereh! Afe afderra) sfeam o wner waam «ft femar am)

FMEIETESSTR Tereafel o It Fetel G s STEATE T 37 A, A v o, e o 37k fetest
= 3o fepe T 9

FATSIMETELIA Tereafer ST BICUTH! Forel T T Teff SHRIshHT ol hel i 3T Foe o TS o fofT
BISUTE HREITATST 3N BIET ek Tl b1 AT hid | I A1) Foie 4 “Arseeitawm’ o st o,
@ T < |1 Sl <6 ST ol S 3R T TiH ER 3hi Hetdl hl TER o § Heg i o o7t T Biei!
BICITHT Ifer= e & Heg fireft|

FoTel = Hifafcres foers, ol Teh 11 deh <o oTel “Sereia’” 31, 2iied o foru &= ames
Th gAla oigd ST 3T A foad & foTe s are STaaiian st qu=a StEt s Tataiedi s STRISH
fopa 2| afee § HafieEe gry wrqeTsT feae s STt 8 S 37 S o o U Jaqed Siaaiiiar STt st 8
92 3ot mTqTeT H Shferamd G 3 for SiieeTed fepe s 2|
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FAS 3 THHSH fead 3t urg foaw & e & w0 4 fouy fowi ofit samEl w arafes o=
smnfa fepu)

T STRIRTHSHR fereafa 1 Exequ fa oere @ 3R I8 S T formemenrt stmaera i
T | GEd 2: Forary aiadd 3R e fafaear 2171 36 3 1 9@ 3699 39 ¢ 98 o foiH W ==l e 3R
BT o offe ATl SGHT & | 1 379 3TH -9 o g1 3T aTiferfaes o 3R 3fvaes g afeai @l gufad
1ol GEi T T8H i dTell S3oh TR hid 8 | SEIMSUASSTR H, g5 IMerhe 1371 hi 30Tell fiet & &9 1§ wfvrfera
fopam ST 25 39 YRR, ITHEYE § god Sied % fofe adue Afvas ufigyd &1 99 1awds 8| 9 JSIEie
JUTTTrat <hl Eet i TTcHTied hidl & 3TN SIgEu™ =ifd—Fmio § wgmeed tar 8| gl wfies riafafy seh it
Tt AR BT 8 &1 B ATERAT TgH TR Tarary Ihadd 3R Sta fafagar g1t w fo=am & & & fog
31T & o TRl o | == A Hehd & ; 31 B ARt § e forgar, det s 37 fafi= fowai s
AT W Ewe Hfga ssciE wite € 90" % "ewl g Ry MU %% %1 g8 ¢’ W1 "ehd § -

https://iisertirupatiprakriticlub.wordpress.com/

IéITSTHEaTR fereufa % foet Fora T ufer # 3 wEfwat 1 fofa v % forw @ o9 w2 ywmd
SR SRR 61| $8H Taar fead S, foem feae s, < stfues s, gw=site fead o fog
T U g eI, weh geeht feem gl 3R 2ete o fore e s iafafy sed et of | s
AT, FA A HIEA, HG TGN 3T ST Teh gt o ow oft ot smmifora 67

Z AT FAS YT AN o T T S ITErel T3 o |1 & g3AT 3TN AT & gH i oArsal
I | ARG ferarm S o) 3afafer sran st ot sRyfe AT |ren w6 fotw st fom wa o 3k
Rf 3 e 3 TOTd Bl TS % FoTT wfereh wRye o MiOT T fervoyor W weh o= St femar o o

IMEITEUHSITR fereufel o ATHTEeh TaTEed Fotd gRT Poft 39T T, HISHeR, THHIUITRUE, 918 &
1Y : ATSS IR HISS o hs To1 b1 HATATSH fehaT |

IMEIMEUASIR fergufa & wmm famm oere 7 arfafy s mem 3t s wegfadi & @y “wfhersA o
S 1 3ISH fopa| I8 WA faem Jead gfaanfirarstt S8 o6 sterhiftan, diafd, € o s e &
1Y -1 Tferied, ATS fear aifeam - T feam 3 fotu weh weh &9 aie o1 ot 31 foma |

ATEIMSuHS I fowufd & wE1 H skl v 3 Fafia w1 @ wgstieg e & =i =1 3 foran 37K
TfoTa, fors 3T ST W wa ST fopt | 378 TEEfiasdiaidt, ST 9 3Te Wk dehare, T geh! dsfet TvM
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B Bl T 3T € 15 Thig 3N Toifeearet gaied: T8 31 uferet 7 otdl 3 Teh Ul g R o Srifo
foRa 3R THaTITE T7d o =1 < foT iR Ariee @ & fohaT| 31 9e7e o BT *THTH Td & S 6l
gard 3R afiferd ot o 8, el 3Tiiensr o1 AT SHSIld o 8 | Gheldl sl haT -l & S&l TE3iuE & I
wf¥rfera B 3 T 8E we T wdte 3ol Y 3T U BT 7 SSIETEsaTR faeufa & waw oft wre fR )

ISR fereufa o @Wet Sftem o1 weh faem 8 3 wxu o sreymt ufer | fom, geard,
REhesTd, Seffied 3R aicfiarel sId & Tmy-ar i vucifedm 3wl & fore ues fgm gufsd 2| e ws
Y 7 et ufer # v ared i 3t Sefifed 3R srehesial Hi¢ St 3 giaam off TR 6 1 § | T 3 U uTE
Toh T aTeft STEITETHSHR fereafar fohehe =i (3MmEdEiuet 2022) 3TN T Beaicr giie, e fedid o
(ATSTHTA 2022) b1 Y TS feba|

Tarer Hermer gr wmTiores freer 31 ehd i sreran ¢ o fora 3 srfaemed s nfdfaft samn men 21

FMEIMEUHSIR foreafar 0 i Icoa | 3o (Hemm), Tore =qeff (F), 3, afiet g a9 i gd ge,
AT 3fe Teh WA 98 YRA & Tehel 99K o d&d HATC STd 8| IRE § s WA TSl & 9 &d 8 31T
ATEIMSTHER foreufa O 9 sefiuds 6 teh il & = 35eh1 SIe TR fafarerar o1 37 331 81 I8 7 o
=i BT gr afes fafir Teapfaa o i arct s < fufsa g gro off smfoe feren srar 2|

TRk Ic6d & FTaH 310t HTEahfes TawT3Tl o1 STed HAR STTaT & 3R SeRid fema
SITAT & | BT 3T Fieehiceh Sfawiati S o, A1eeh, Mo, 779 fhed 3R 311 sherr-gaeh mfafafer s yee s
2| ferama s =l fafir= s & gom-firer <t srgafa gar 8 3 duauned st it fuedt st i b o fori
IHE o H1Y Teh B o A< A1 2|
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Tt TTet fEreh #eh o ofiH 31T3eH '@ U

T o ATHIUT e T9 ol TEIRId i AT RiSATeH 20 e, 2023 I T fohall T

01 ®E&l, 2023 ! ufed Heret <8 gRI AR Sid hreisha S fohem T

05 WEdt, 2023 <l SF. TH T g shieeh Gid <hl SRefd &1 T8 |

e el FoTa 3T ok e BT Tedaeh S 3 T3y o Tl o |1 SRIshH i SATISH 5|

TS YRA AT TIUHTE o BT gRI AR TRE H J9711 71 8 2 i s qwrs niaferfemt o wm fomm)
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FTEIMEUHE IR T (et b1 Tl Ueh TaTH TR ek Serel R et Sial & e 31 STumT snite 21 3 g|fda
T SO UG I e § TR 3R LA gl il s TeeE hd &1 9 TRl uieR % =e ) i
frrsaTfed s o foTu SfifaRrti 3T 3eht S o6 @12 oft s &td & |

TG FFATT 1 Jed TR HTd & 3R 35 05 He=md (Toh 39 TR, & Hereh TR 39N 2 st
TR M & | TR TN AT TR o Y€, TATT & 912 U=, gt W hiars, fafia uei w et
1 et 3R fafirr srg@em ufesrnat & qad, safea fehrs, dar gt 37t arfie Jeai geaieh faré sHTY
T 1 et avft 2fes weetes wfafafiet @ forg fmier 81 3 S il & fore wftneror st sk e,
ETIHIT 37T ITera Herait o gaier o off 7 2|

TEIT ¥ (A1 78 3R WIS Glagnati o1 agq e Tefiersh gr fea Smar 2|

for 3TN oRET AT g1 S 3TAM! 6t oA, fashar fareti ot sypram, fafe= @ wg@i & da @t i e,
YT 3TR Hferawor hi ST TRETHRIET, T ST, STfSeh @Il i qIT 3 1 B 37 TS (IR & e
Td HETor@T TieTeh) <hl TRETRIe E11 o E1Y dTel Aol TEeht STl HTeT STTdT & | $8eh i@l ST H Teh 39 TR,
Teh hITeT Jefiereh 3TN N HRITG™ TR SMHA & |

TEH T 5hY ITFHTT T TEAH o foTv strawaress arft 6t Fafia widie, F=it Jagm 3R S 6t i SaTe il o
3R X ey, TrETd 3R qar-getf ffaemst & sifan s e St 21 wlie ufshan &1 yeem e g
e Uiee (Ffidit) 3T Tt §-uTehe (SEUR) o 1™ | fohall SITaT 21 5T 39T | Teh 39 TR 37 =R
HETed HE=h A 2

SYegfuTeh SR H BT T3 Uik, T0 |iielt 3R et ht srrevaehdrat, wiet smnfed # 37t s s s
TG @ Efd At T3t Sl GHTET SITaT | RefTeh ST H Teh 39 ISR, Teh ShiAferd STefieieh, IR hrIierd
TETIH 3T G HETIh HHAN I & |

JATEET ITTTT SR JUTTeAT o STATET TS AA13TT, AedfhT, FTEATR TEETE, JTHISE W@, 32 3TN Fee
TET3T T TG AT 8 | TG STITT H Ueh qebrTehl STTUBI (TS ), Teh J2aieh SR, Gl dehrleh! HETIH, Th
ST G 3 IR Fgeh shi<i] I &)

SoftfrrarfT srgwmT werreft ufeer & wqut fmior nfafafee 6 Ete wtar @ 3 aome afer § w3 e
TifafRrt & T T 81 9 TR gRT ATavgss fofae fmio e 1 ot gyrerd 8 3 afer § gufy nfafafrn &
wurt 81 SohfrRfar srgm # we srefieror sfinian, weh wRish Ainar (safdsd), 3 aemes ARrar (T
Flfrgehel 3T Teh Taferet), b sivg srfirar (fafeet) 3t v wrfe TemEes it 21

TECHIRM TN IR § @i Seafireh 3R ST Ukl <hi Rhifer, @ 3 W@ # o feer 2|
A H, FEZHSIM 1 Teh qohrilehl BN (FEHRM) TR Teh Tohrilehl TETIH (FEHIIE) G AR fepa
EIGIE]
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Sft T T ATSSI § UTSSIgEdehl, AT TRdeh] 37T Ty qEdeht S fovaehts, STeqehisT, SRTSen 837 31fe
1 T BT GUE 2 | Tedeshierd giame) e it deg forwar & & fafir afiepratt i e g=h 3t gof-ure g
T AT T8 i TSH AT 21 T8 ke 3-314 Y 3TN SESTASIR ATSsl HEIRIEH H 96 2
JEIRT JEe § G < FhTS ol ST WaH o fofu it SIS omssill Bastie firken, Ueh 3T+ -41d dfea
T 3T fepart ST 21

st foxia oy o GRA qedehTer™ o TUg § 500 ¥ 31fYeh J&ieh Il 718 §1 31 "4, 2023 d6h JEdhlerd & g
JATeRgl § 8583 fohardl, 567 g fohare, 25 file SiHe1 /ufaepru, 2297 SAHATE SHet 3R 9 AT Sere™ e
2| JAfereTsr HATTeTsT amft o6t e TeiE Giges=i MyLOFT (TS wmssil 31 fhrfesd) o wieem & v feman
ST Hehd &, 78 eI 3TR HISTSe STRT0T TR LT fohalT ST &eha & |

g ST, TR gRI I TRER § ST SATeHTT TR T g 1 Jaed off foham STTm 2, S Ueh tfaaned
G TES ¢ Il STAMTRAIST I oiEd § Tqudl § GUN hid gT Ia-1 3 AR i el i H Heg Bl &l
TEAhICTT NN o H1EAW ¥ gAfdetee gR1 S foham T weh Tnnfafcres St 1 Ud o aTet SFeat IS i
IR hieh T § forg e Tt ofifere 3t sy yeien < fore anfaferes =k 6 Sta fi w21

IMEIMEHIR ferufr €t Iore Fefifie TaTferd hidT & - $9oh Ycieh TNER § Teh, Wit (3RmRfY) 3T 3ug
(zorrft) ® | Toft BT 3R T A AT FeAifeh B e, Argfseh Tod ok i, 37 faferan, Senmeso,
AR TEIT, AgetTgareH, fafia e S 3t it faferaan it smaTaesrela gawrer St faferan
Fienati 1 T 33T Wb | g TRERl 8 e o fore wen Faferen sifesprt Suerey 8, 37t s ufter § wh
quiehTfereh =6 81 SSATETEEIHN el § Ty sreqdredl & a1 Taeirg R B 3TN wter FaTd YeM e |
JATTdehTe A feuf & BTt 3R U= ol o - ST o foTe aier § 24x7 SATITdehTel Teeid SeT 3Uesd 3 |

Tt Efisiieaey fremt & qaa sgad sH=tia i it o fore frafi ganst S ufagfd 6 gfaer o a2
HifIg-19 TR & M, Tl 3 Hemrt & JoR & 5= & forg foeqa fada & @ ufer § a6t fafia
TR TeATg Uil | fekerfereh 3 3 ot & foru shiferg - 19 iepi <t Iuctstrar o1 oft au—== fopar, 572 soeht stragashar
of} 3 e Fefiferent <ht fasrir <61, 598 3 gueh = geh|

FTEIMETHSIR Tergufer Aoy 37T ATg < g1 IiEdl 8 ST 3R SHEST el o folt e <o s 8| s
T4 H, 98, B, et 3T =Y 9N o SUH-UATE B %l TR TRER (IWg) A SHEEE il § GHRINd
fora e B, Sreifep arrd o & SfivH-uHTE ST WG 9iE § & B
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AR fora ien va srgEem s - fsafa

9 / gsfma 1 612,31,06,178 400,11,04,150
fafde / 3w / srera fftm 2 4,21,79,374 3,34,82,354
=] 3FATE T TEE 3 120,50,58,372 73,39,59,994
TSR, ford A 3(H) 0 0
F 737,03,43,924 476,85,46,498
eIt e e 4
T et (% + @) 98,88,63,638 89,11,18,390
3 e () 1,39,26,101 1,09,26,374
geia @ W W (@) 368,51,68,806 172,19,38,208
TESURY FEA iEdted (49) 4D 115,55,17,849 117,47,47,487
3w / sera e a faw 5 4,21,79,374 3,34,82,354
faw - aF 6 20,24,00,000 14,24,00,000
=Ire] ivEufe 7 23,71,62,958 24,65,06,217
TESUHY AT oo 7A 15,58,039 14,43,063
UL, AW R T 8 104,35,67,159 54,59,84,405
3 737,03,43,924 476,85,46,498

TEAYUT REehA fifer 23
AT TR JTATT 3R eRanati w fewfurt 24

IMEIMSTESAN faeufa & fow wa 33ht 3t @
oo Hiow W9 e 2. T Higd FAR TIER I WETer

39 pa wfva (e wa o) fersry shterrey arferprd Freemn

o : fowafa

fems : 30-05-2023
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wReta formm fren vat argwemm T - foeuta

(%) =
Sferen sferer 9 6,12,34,946 4,84,77,292
3eH / afeadt 10 59,25,18,125 74,15,46,904
Frorsm & 3 11 60,67,444 1,97,49,789
frastt (TaguwT 3geH) | e I 11A 0 74,55,756
CIEGESIE] 12 10,64,781 5,08,807
I I 13 95,72,003 52,05,633
ud 3rafy 14 6,59,434 96,367
T (F) 67,11,16,733 82,30,40,548
(@) ==
FHHIR YA 3 AT (TATIAT ) 15 24,84,49,412 20,89,76,984
Seaforr == 16 16,80,25,348 13,77,43,626
T 3T T 2 17 13,98,19,229 11,61,29,985
afteed == 18 38,37,865 4242294
T 3 e 19 2,19,57,661 1,74,06,994
forcfia T 20 18,833 17,308
TISTHT R/ AT | TIR 20A 0 2,21,33,535
qeIgTd 4 14,16,68,380 12,32,86,423
I = 21 0 0
s sty = 22 2,24,96,981 61,92,137
@ (@) 74,62,73,709 63,61,29,286
W 3T H1 AT Y (F-) -7,51,56,976 18,69,11,262
T ; HEAH Rfara fafer § wereraRer (e 9+3rEE 13) 7,08,06,949 5,36,82,925
T : TS o1 ST (SRR 11 + SHEE 12) 71,32,225 2,02,58,596
TN : TAGUHU, K @I H T (ST 3 F) 0 42,75,88,664
oot ffYr e (qers sHEE-1 @) 14,16,68,380 12,32,86,423
Tl = o o1 Tt S1gem =1 stieres suam -1,14,27,770 -19,13,32,500
(er=afia v Tfv | wefa)
TTEa =4 o foTu Tgrere S1gem o SUiT o qgd (STt 3 7) 0 0

IEIMEUHEAR faeufd & fofe wa 39t 3R &
oo Hiow W e 2. €. bt Wg R IR 9T WgTer

39 $f A (foed wa o) foreiy sheierey srfirert ECHED

I ; faeafa

e : 30-05-2023
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— DIREGTOR'S REPO R e
=

Starting in 2015, with the first batch of 35 BS-MS
students, the Institute has grown to 742 BS-MS
students, 160 PhD students, 60 Integrated PhD
students, and 22 Post-doctoral fellows. Together
we are now number 984 people in academic
residence at this Institute. Come August 2023, with
the fresh batch of BS-MS students' admissions this
year comprising about 200 new BS-MS students;
we will have more than 1100 students. The current
faculty strength is 50, much below the DPR-
approved 1:10 ratio, while the administration,
engineering and support staff number only 41. In
January 2023, the Institute received a sanction for
40 faculty positions, and we are now in the process
of recruitment. The Institute has resumed in-
person (offline) classes from August 2022 onwards.

The 3" Convocation of I1ISER Tirupati was held on
Monday, 18" July 2022. Prof Gagandeep Kang, FRS,
Professor, Department of Gastrointestinal
Sciences at Christian Medical College, Vellore, was
the Chief Guest in the convocation, which was
presided by Prof J B Joshi, Chairperson, Board of
Governors. Eighty-nine BS-MS students (88
BS&MS + 1 BS Degree) and 3 PhD students were
conferredwith correspondingdegrees.

The Institute has begun conducting regular in-
person/hybrid seminars, colloquia and special
lectures from eminent persons. Prof Chandrima
Saha, President, INSA delivered a lecture on
“Musings from a life in cell biology” (12" April 2022).
Eastern Ghats Symposium 2022 was organized on
Conserving Biodiversity of the Eastern Ghats:
Challenges and the way forward on 30" April and 1*
May 2022. The Institute organised more than 25
seminars and special lectures by distinguished
speakers from India and abroad. Some of them
include Prof Christine H Foyer, FRS (14" September
2022)--Roles of reactive oxygen species in plant growth
and defence; Prof Sujatha Ramdorai, University of
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British Columbia, Canada (2™ August 2022)--Galois
groups and Number Theory; Prof Jean-Pascal Sutter,
Laboratoire de Chimie de Coordination du CNRS,
Toulouse, France (17" Aug 2022)--From magnetic
anisotropy to molecular magnets; Prof Alex Johnson,
University of Melbourne, Australia (07 "Sept 2022)-
- Improving food security with iron-enriched cereal
crops; Prof Roderick Bates, Nanyang Technological
University, Singapore (23™ Sept 2022)--Sceptical
Chemistry. The Institute also had visits from very
distinguished scientists from India: Prof Ajay Sood,
FRS, Principal Scientific Advisor to the Govt. of India
(26™ Sept 2022) Dr G Satheesh Reddy, Scientific
Advisor to Raksha Mantri (1% October 2022) and Dr
Rajesh Gokhale, Secretary, Department of
Biotechnology, Govt of India (3" Dec 2022). These
dignitaries addressed the young researchers and
faculty of the Institute and made them aware of the
new opportunities for research funding and
collaborations.

Duringthe 2022 calendaryear, 160 researchpapers
and, to date, in 2023, 103 research publications
have been published by the faculty and students of
the Institute in reputed international journals.
Some of these journals include JACS, Angew.
Chemie, Cell reports, Nature Communications etc.
The cumulative number of research papers at the
end of year 2022 is 649, h-index of 34 and
cumulative citations of 5612, at an average citation
index of 9.04 per paper. The extramural research
funds granted to the Institute totals Rs 13.15 crore
during 2022-2023. The Institute also launched its
attractive new website, with ease of navigation and
updated postings on the Institute's information and
events.

The Institute entered into an MoU with Sri
Padmavati Mahila Visvavidyalayam (Women's
University), Tirupati on 5" May 2022, which would
benefit both the Institutions in academic and
research collaborations. The Institute observed the
8" International Day of Yogaon 21* June 2022, with
the students, faculty and staff participating in live
yoga sessions conducted in hybrid mode. On this
occasion, a talk on “A daily requirement for balancing
mental and physical health” by Dr Subbulakshmifrom
MAHER, Chennai and a student-led interactive
session on “How yoga influences student life
positively” was organised.

The Institute conducted several events as a part of
Azadi Ka Amrit Mahotsav. On the occasion of

completing 75 years of Independence on 15"
August 2022, aMonumental National Flag 100 feet
height was hoisted in the permanent campus in
front of the administration building. About 500
students participated in the formation of a human
flag. The Swachata Pakhwada was conducted from
1° to 15" September 2022 to address VIP
references, grievances, pending RTI matters and
clearance of pending audit paras. This was followed
by Hindi Pakhwada from 14" to 29" September
2022, with active participation by staff and faculty.
Awards were given to staff who excelled in various
Hindi competitions. To create awareness to help
fight polycystic ovary syndrome (PCOS), the
Institute conducted a PCOS Awarenessrallyon 17"
September 2022, with the participation of many
students.

The National Social Service (NSS) wing of the
Institute conducted several activities at both
transit and permanent campuses--Swachh Bharat
Abhiyan programme on 13" August 2022, Blood
Donation camp on World Donor Day on 14" June
2022, the visit to Zilla Parishad High School at
Annaswamypalli, Renigunta to conduct quiz, essay
writing, elocution, drawing and bookmark making
competitions as a part of Azadi Ka Amrit Mahotsav.
Inthe Inter-1ISER Sports Meet held at IISER Bhopal
between 19-26" December 2022, the students
from our Institute won one gold, two silver and one
bronze in various sports events. Similarly, 68
students from the Institute participated in inter
[ISER Cultural Meet held at IISER Pune from 28" to
30" December 2022. The Institute students
participatedintheinternational iGEM event heldin
Paris. They bagged a gold medal for the fourth
successive time for their project “AptaSteles: A
Novel Aptamer-based Diagnostic Kit for PCOS”,
nominated for the Best Diagnostic Project for
2022.

Every year, each discipline organises special days,
with keynote lectures by distinguished scientists,
short lectures by faculty and students and poster
sessions. Chemistry Day was celebrated on 29"
October 2022, with Prof S Chandrasekaran, |1Sc,
Bengaluru, delivering a lecture on Chemistry for
Sustainable Development. Physics Day was
conducted on 15" October 2022 on the theme
Astronomy & Astrophysics with Prof. P Ajith (ICTS,
Bengaluru) delivering a lecture on Gravitational
lensing of gravitational waves: A new frontier. Biology
Day 2022 was conducted on 5" November 2022 to
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celebrate Janaki Ammal Day (i.e. 4" November
2022) with lecture and interaction of faculty, staff
and students with Padmashri Air Marshal Padma
Bandyopadhyay.

After the announcement of the Nobel Prizes each
year, the Institute conducts Nobel lectures. This
year, the Nobel evening lectures were delivered by
the faculty of the Institute on 27" October 2022.
The 3" edition of Fit India Freedom Run 3.0 was
conducted from 2™ October to 31% October 2022 in
the Institute. The staff, students and faculty
participated in 30 minutes of physical fitness in any
form.Onthe occasion of National Education Day on
10" November 2022, Dr Sivaji Chakravorti,
Jadavpur University, Kolkata, delivered alectureon
Promoting Research and Innovation in the
Contemporary Times in Higher Education. Indian
Women Mathematics Winter School (IWM Winter
School) for young women in Mathematics, funded
by National Board for Higher Mathematics, was
conducted by the Institute online from 13"-23"
December 2022 with 65 participants.

This year, the Institute has made major changes in
its academic programs. The 5-year integrated BS-
MS program having the first two years core
followed by 3 and 4"™-year electives and 1-year
research (2+2+1), will now be restructured to 1.5
years of core, 2.5 years of electives and 1-year
research program (1.5 + 2.5 + 1). The revised
structure will help students to start advanced
courses one semester earlier to have more depthin
their subject of specialisation. The courses in
semester IV will help to bridge the gap between
levels of basic and advanced courses. The
curriculum has been accordingly revised, and the
restructured program is effective from the 2022
batchonwards.

Inorder to align with NEP 2020 policy, the Institute
has introduced multiple exits during the 5-year BS-
MS program after completing minimum academic
requirements at each stage. Terminal certificates/
degrees are offered to qualify for credit transfer to
exiting students. These involve the award of a
Certificate in Science (CiS) after 1 year, Diploma in
Science (DiS) after 2 years, Bachelor of Science
(BSc) after 3 years and BS after 4 years, and BS-MS
after 5 years. The Institute is registered with the
Academic Bank of Credit (ABC). The NEP-based
exit policy is available as an option for BS-MS 2021
and prior batches.

The construction of the permanent campus at
Yerpeduiis in full swing, with 79% physical progress
and 73% financial progress. Two blocks of student
residence have been completed and occupied, staff
quarters and administration block have been
completed, and by the middle of November 2023,
some of the classrooms will be ready for function.
The entire campus construction is expected to be
completed by December 2023.

This year has witnessed the institute bidding
farewell to some senior colleagues, who completed
their service and superannuated. Prof Ramesh
Sonti, Chair of Biology, upon selection as Director of
the International Centre of Genetic Engineering
and Biotechnology (ICGEB), New Delhi, demitted
office on 31 Dec 2022. Prof G Ambika, Chair of
Physics, superannuated in 2021 and, after two
years as Visiting Professor, has left IISER Tirupatito
join IISER Thiruvananthapuram as Visiting
Professor. Prof D S Nagaraj, Chair of Mathematics,
is due to superannuate in July 2023 but will
continue as Visiting Professor. Dr C P Mohan
Kumar, Registrar who superannuated on 31* March
2023, is continuing as Officer on Special Duty with
full powers of Registrar till 21* July 2023.1, Prof KN
Ganesh, Founder Director, finished my termin April
2023 and will continue to be associated as
Honorary Visiting Professor, even after moving to
JNCASR, Bengaluru as DST National Science Chair.
The Institute is grateful to these senior colleagues
for their guidance and mentorship and for leaving
theirfootprint of excellence at ISER Tirupati.

The Institute places on record the support of Shri
Rakesh Ranjan, Addl. Secretary, MoE, Shri Priyank
Chaturvedi, Dy Secretary, MoE, Finance Division
(IFD), and the Secretary, MoE, for their support to
the Institute and in particular, for their efforts in
securing the approval for the new faculty positions.
Finally, the Institute also expresses its gratitude to
Prof J B Joshi, Chairman, Board of Governors, for
his constant guidance and to all Members of the
Board of Governors, Finance Committee, Building
and Works Committee and Senate for their advice
inthe governance of the Institute.

I

K N Ganesh

IISER TIRUPATI
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o NEW DIREGTION oo

Prof Santanu Bhattacharya
has taken over as Director, IISER Tirupati since April 2023.

Prof Santanu Bhattacharya received his early
education in Chemistry both BSc Honors and
Masters from Calcutta University. He obtained
PHD from Rutgers University, USA-New Brunswick
workingwith Prof Robert AMoss. His post-doctoral
stint was with Professor Har Gobind Khorana, a
Nobel Laureate of Indian origin at the Massa-
chusetts Institute of Technology, USA. He returned
to India to join the Indian Institute of Science
Bangalore and held the position of Chair of the
Department of Organic Chemistry and Professor
until 2023. Now he is an honorary Professor at the
Indian Institute of Science. He also served as the
Director of the Indian Association for the
Cultivation of Science (IACS), Kolkata. He took over
as the Director of Indian Institute of Science
Education and Research Tirupati (IISER Tirupati) in
April 2023.

He is the recipient of numerous prestigious awards
and honors including, BM Birla Prize, MRSI Medal,
N-BIOS Prize, GD Birla Award, TWAS Prize, and
Ranbaxy Research Award etc. He is an elected
fellow of the Indian National Science Academy, New
Delhi, Indian Academy of Sciences, Bangalore and
the World Academy of Sciences, Trieste, Italy. The
Council of Scientific and Industrial Research, the
apex agency of the Government of India for
ScientificResearch,awarded himthe Shanti Swarup
Bhatnagar Prize for Science and Technology, one of
the highest Indian Science awards in 2003, for his
contribution to Chemical Sciences. His areas of
interest are at interface of Chemistry, Biology and
Material Sciences. He published over 320 research
papers in peer review journals of repute. He has
supervised several post-graduate, doctoral and
post-doctoral scholars. He served on the Editorial
Advisory Boards of various journals including that
ofthe American Chemical Society.
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e GIOVERNAN b f e

BOARD OF GOVERNORS

Chairperson

Prof Jyeshtharaj Bhalchandra Joshi, Emeritus Professor, ICT Mumbai

Members

Shri Rakesh Ranjan, IAS, Additional Secretary, Higher Education, Ministry of Education,
Govt. of India - nominated by MoE to represent Secretary, MoE. (up to 23" February 2023)

Ms Sau mya Gu pta, IAS, Joint Secretary (TE), Higher Education, Ministry of Education,
Govt. of India - (from 24" February 2023)

Prof K N Ganesh, Director, IISER Tirupati

Prof Govindan Rangarajan, Director, l1Sc Bengaluru

Prof K N Satyanarayana, Director, IIT Tirupati

Dr N Kalaiselvi, Secretary (DSIR) and DG, CSIR (from 17" March 2023)

Dr M Ravichandran, Secretary, Ministry of Earth Sciences (from 17" March 2023)

Shri Sameer Sharma, Chief Secretary, Andhra Pradesh (up to 30" November 2022)

Shri K S Jawahar Reddy, IAS, Chief Secretary, Andhra Pradesh (from 1* December 2022)
Prof Ramesh V Sonti, Professor, IISER Tirupati (up to 31* December 2022)

Prof D S Nagaraj, Professor, IISER Tirupati (from 1% January 2023)

Prof Vijayamohanan K Pillai, Professor, IISER Tirupati

Smt Darshana Dabral, JS & FA, Ministry of Education, Govt. of India. (up to 9" Sept 2022)

Ms Leena Johri, IAS, AS & FA, Ministry of Education, Govt. of India. (additional charge from
22" September 2022 to 22" Nov 2022)

Ms Alka Nangia Arora, AS&FA, Ministry of Education, Govt. of India. (additional charge from
2" December 2022 to 21* December 2022)

Shri Sanjog Kapoor, JS & FA, Ministry of Education, Govt. of India (from 22 December 2022)

Secretary
Dr C P Mohan Kumar, Registrar, IISER Tirupati
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FINANGE COMMITTEE

Chairperson

Prof Jyeshtharaj Bhalchandra Joshi, Emeritus Professor, ICT Mumbai

Members

Shri Rakesh Ranjan, IAS, Additional Secretary, Higher Education, Ministry of Education,
Govt. of India - nominated by MoE to represent Secretary, MoE. (up to 23" February 2023)

Ms Sa umya Gupta, IAS, Joint Secretary (TE), Higher Education, Ministry of Education,
Govt. of India - (from 24" February 2023)

Prof K N Ganesh, Director, IISER Tirupati
Smt Darshana Dabral, JS & FA, Ministry of Education, Govt. of India. (up to 9" Sept 2022)

Ms Leena Johri, IAS, AS & FA, Ministry of Education, Govt. of India. (additional charge from
22" September 2022 to 22" Nov 2022)

Ms Alka Nangia Arora, AS&FA, Ministry of Education, Govt. of India. (additional charge from
2" December 2022 to 21* December 2022)

Shri Sanjog Kapoor, JS & FA, Ministry of Education, Govt. of India. (from 22" December 2022)
Col G Raja Sekhar, Registrar, IISER Pune

Dr R Premkumar, Registrar, IIT Bombay

Secretary

Dr C P Mohan Kumar, Registrar, lISER Tirupati

SENATE

Chairperson

Prof K N Ganesh, Director, IISER Tirupati

Members (Institutional)

Prof Ramesh V Sonti, Professor, I1SER Tirupati (up to 31* December 2022)
Prof D S Nagaraj, Professor, lISER Tirupati

Prof Vijayamohanan K Pillai, Professor, IISER Tirupati

Prof Guruswamy Kumaraswamy, Professor, IIT Bombay

Prof Somdatta Sinha, Professor, IISER Kolkata/Mohali
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Prof A Raghurama Raju, Professor, IIT Tirupati
Dr Rajesh Viswanathan, Associate Professor & Associate Dean (Graduate Studies), lISER Tirupati.

Dr Sudipta Dutta, Associate Professor & Associate Dean (Undergraduate Studies, from 26" October 2022),
IISER Tirupati

Dr Raju Mukherjee, Associate Professor & Associate Dean (Doctoral Studies), IISER Tirupati
Dr Vasudharani Devanathan, Associate Professor & Associate Dean (Student Activities), [ISER Tirupati

Dr C G Venketasubramanian, Assistant Professor & Associate Dean (Examinations/Evaluation),
IISER Tirupati

Dr E Balaraman, Associate Professor, [ISER Tirupati

Dr R Lakshmi Lavanya, Assistant Professor, IISER Tirupati
Dr Aniket Chakrabarty, Associate Professor, IISER Tirupati
Dr Arunima Banerjee, Associate Professor, IISER Tirupati
Dr Chitrasen Jena, Associate Professor, [ISER Tirupati

Dr Sreenivas Chavali, Associate Professor, IISER Tirupati

Secretary
Dr C P Mohan Kumar, Registrar, IISER Tirupati

BUILDING AND WORKS COMMITTEE

Chairperson

Prof K N Ganesh, Director, IISER Tirupati

Members

Prof Vijayamohanan K Pillai, Professor, IISER Tirupati

Dr C P Mohan Kumar, Registrar, IISER Tirupati

Dr Ramesh Srikonda, Dean, Professor and Head, School of Planning and Architecture, Vijayawada
Shri Sushant Baliga, Addl. Director General (Retd.) CPWD, New Delhi

Shri Mohan Khemani, Retd. Chief Engineer (E), CPWD, New Delhi

Secretary

Shri PV Narayana Rao, Superintending Engineer, ISER Tirupati

IISER TIRUPATI Annual Report 2022-23 | 11



MEETINGS OF GOVERNANCE HELD DURING 2022-23

Meeting of Governance Date of Meeting Venue
19" Meeting of Board of Governors 21.06.2022 Online
20" Meeting of Board of Governors 18.10.2022 Online
21" Meeting of Board of Governors 24.01.2023 Online
22" Meeting of Board of Governors 16.03.2023 By Circulation
16" Meeting of Finance Committee 21.06.2022 Online
17" Meeting of Finance Committee 18.10.2022 Online
18" Meeting of Finance Committee 24.01.2023 Online
16" Meeting of Senate 09.06.2022 Online
17" Meeting of Senate 04.11.2022 By Circulation
18" Meeting of Senate 12.12.2022 Online
14" Meeting of Building and Works Committee 02.05.2022 Online
15" Meeting of Building and Works Committee 17.08.2022 Online
16" Meeting of Building and Works Committee 16.01.2023 Online
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— PADMA AWARD

In January 2023, Prof K N
Ganesh, the founder Director
of IISER Tirupati received
the fourth highest civilian
award, Padma Shri, given to
people who contribute in the

areas of public service.

Prof K N Ganesh's research is in the
area of the chemistry and biology of
nucleic acids. He is internationally
recognised for hisoriginal and creative
contributions to the design of Peptide
Nucleic Acid (PNA) analogues for
effective cell permeation. Prof Ganesh
obtained his BSc (1970) and MSc
(1972) degrees in Chemistry from
Bangalore University and did his PhD
(1976) in Chemistry at Delhi
University. He was awarded a Commonwealth Fellowship to pursue higher studies at the University of
Cambridge, UK which resulted in the award of a second PhD degree to him in 1980. With more than 170
reputed publications, guiding around 45 PhDs, this chemist has contributed to the establishment of a DNA
synthesisfacility, and to therapeutic and diagnostic applications of DNA Nanotechnology. He is a Fellow of the
World Academy of Sciences and amember of many reputed science organizations.

Prof Ganesh worked at the Centre for Cellular and Molecular Biology, Hyderabad during 1981-1986 and at
the CSIR- National Chemical Laboratory, Pune (1987 to 2005) before taking on the role of the founder
Director of ISER Pune from 2006 to 2017 and of IISER Tirupatiin November 2017. He now has the rare and
unique distinction of being the Founder Director of two IISERs - Pune and Tirupati. IISER Tirupati is proud to
be under the dynamic leadership of Prof K N Ganesh and we congratulate him for this great recognition
conferred by the Government of India.
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— GAMPUS UPDATE e

4 Administrative block

< Hostel blocks

d Lecture Hall complex

IISER TIRUPATI Annual Report 2022-23 | 14



d Research and
Administrative blocks
in the foreground

< Research and Library
blocks

d Staff and faculty

residence blocks
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d Agilent 6545XT
AdvanceBio LC_Q-TOF
System with Accessories

Mosquito® Xtal3 for P
crystallography

A Lancer LX1300 Laboratory A RapifleX MALDI-TOF _TOF A Thermo Scientific™ Barnstead™
Glassware Wahsher MS System GenPure™ Pro Water Purification
System GenPure Pro ultrapure
water system
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— AGADEMIG PROGRAMS

B3-MS STUDENTS

The academic program at [ISER Tirupati is designed to educate and prepare students for a career in scientific
research, and we offer programs for students at various stages. The five-year-long BS-MS program is the
flagship program of the [ISER family and allows students to experience and participateinfirsthand research.

IISER Tirupati has seen a steady increase in the number of students admitted over the years, and the intake of
the BS-MS batch of 2022 comprised 169 students, with 97 girls and 72 boys. Overall, the Institute has grown
to 742 BSMS students, 160 PhD students, 60 Int PhD students, and 22 Post-doctoral fellows. Together we are
now 984 peopleinacademicresidence at this Institute.
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STUDENTS IN THE INCOMING BS-MS BATCH OF 2022

Aadith Krishna R
Aakanksha Dabli
Aalia Baiju

Abhisek Khuntia
Adhnan K

Aditi Chauhan
Agniwesh Yashwant Ghode
Alisha Tirkey

Anish Charan R

Anita K Baiju

Ankita Dhareshwar
Annangi Sushma Chowdary
Anu Nihala

Anugraha S

Anupama

Anushka Semalty
Aparna Upadhyaya
Arti Kumari

Ayman Aziz

Aysha Saleem

Ayushi Das
Ayushman Tripathi

B R Vishiga

B Reddy Vigneswari
Banibrata Majumder
Bhalkar Kanak Shailesh
Bhavna Gogoi
BhavyaVs

Bhoomika N H
Bidisha Dey

Bikram Keshari Nayak
Bukya Bhavya Sree
CebichakaravarthiM J
Chavan Sakshi Abhijit
Chayan Majumdar
Chokkareddy M S

D V Harsha

Dabhade Kartik Sunil
Debapriya Pramanik
Deeksha Rani
Deepshikha Bhowmik
Deokule Reva Abhijit
Devashish Bhat
Devika R

Devika S

Didhiti Roy
Divyadarshini Boominathan
Durgashree VM

Emi Susan Shine
Erfana Shari

Eshan Shaikh

Fidha NasrinM

Gade Tejas Parshuram
Gitika

Gourav Karhana
HadiyaM K

Hana C Usman

Hanson Desa

HariniM

Harsh Soni

Harshini D

Heena Mittal

Hemanth K P

Hemanth Raj Gl

Hitha B

HrishikaM

Ina Dhar

Jagannadham Dhrona Varaali
Janice Nelson

Jigyasha Khushi

Joel M Thomas

K Shankar Parameswaran
K Yeshaswini

Kadlas Eureka Dilraj
Kalimgiri Bhavya Sree
Kamath Dhruv Dayanand
Kantule Shantanu Sanjay
Karthikeyan A

Kartik Gupta

Kavya Mohan R

Keluth Eswar Naik
Kishan Kanth

Kishore Karthick
Krishnapriya J

Kritika

Kurdukar Vallari Vikas
Leburu Bhavana

Lokesh Kumar Panagar
Malavika B

Meriga Priyanka

Mohammed Abdul Waasif Amer

Mothukuri Kavya

Mude Gangadri Naik

N Nikhitha

Neeraj Thirunavukkarasu
Niarika Jatav

Nidhi Ashish Patil
Niranjana Rajeev
Nishant

Nivya Susan Denson

P Yogaraj

Pachurjya Pratim Changmai
Panhalkar Krutanya Vinod
Prahlad P Kashyap
Pranav Akunuru

Pranav Narayan Sharma
Prarthna Sunil Munshi
Pratik Kumar Panda
Priya Kumari

Pula Suhasini

R Abhishek

Rahul Das

Rama Shashwata N
Ramavath Hariprakash

Ramavathu Karthik Naik
Ramita

Rathod Jay Pareshbhai
Rishika Harimohan
Rucha Deepak Bore
Slasya

S Tushitha

SV Chashnavi

Sabari Gose K

Sabari SujithN D
Sabavath Sai Chandan
Sahil Dattatray Patil
Sairohan Bodagalla
Saksham Agarwal

Sakshi Sudhakar Gawade
Sana C Usman

Sana Fathima KM

Sania Ghosh Dastidar
Sanika Bhalchandra Peshkar
Santsahab Kastwar
Saptathi Goswami
Sarthak Hazra

Sawant Pranali Leena
ShadiyaM P

Shashiya Sakeer
Shritama Saha

Shubham

Siddharth Behara

Sonu Sharma

Srividya N Vaidya
Srujana Gupta

Suraj Waghmare
Suryawanshi Aditya Chandrashekhar
Suyog Pandurang Andhare
Syed Bharath K

Tagore Reddy Aenugu
ThejaBR

Thirumoorthy G

Tilak Vibhav Mandar
Trupti Nayak

Vaisakhi K

Vaishali

Vaishnavi Matti

Varsha S

Varshitha Thotakura
Venkata Sai Sivam Mantha
Vidhun Vinod

Vijendra Grawhal
Vilhekar Shravani Shyamkant
Vineet Jain

Vinit Vernekar

Vislavath Priyanka

Y Aditya Chandra Sekhar
Yagya Purohit

Yash Tembhare
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PhD PROGRAM STUDENT INTAKE DURING 2022-23

BIOLOGY

Anushka Agrawal
Deepika Yadav
Chakravarty Gourav Sujit
Nitish Kumar
Nooruddeen Jabbar
Pankaj Maurya

Vishal Dey

Aditya Vilas Bhaskarwar
Aravind P S

Asmita Das

Kandukuri Aditya Vardhan
P Rathangpani

Prakhar Bhardwaj

Sybele Vidyant

CHEMISTRY

AbhijithK'S

Anjali Anil

Birendra Nayak
ChitraTJ

Dande Geetha
Lakshmi TS

Shivani

Soumya Sree Samal
Subarna Sukanya Padhy
Saumya Singh
Asutosh Patra
Arunima C

Subhasish Pradhan
Sakhi Laxman Shedge
AbhijithK'S

Kummari Naga Raju
Nabanita Deb
Nenavath Parvathalu
Ruppa Durga Rao
Shinde Kishor Haribhau
Subhendu Sarkar

PHYSICS

Adithya L J

Anjali Agarwal
Arulkannan K

Samantak Kundu

Santanu Prodhan

G Vikas Raj

Biju Saha

Chaudhary Rohit R Kusumdevi
Chinmay Gururaj Khasanis
JSaranya

Sagar Kumar Pathak
Saravanapriya D

Senthan P

Sreegowri V Bhatt
Susendiran C

MATHEMATICS

Arathy Venugopal
Details of PhD students (Department wise; Male/Female)
Chemistry Mathematics Physics
Female 11 4
Male 10 11
Total 21 15
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Fellowship wise: Student Number

GSIR JRF GSIR NET JRF DBT-JRF DST INSPIRE
IISER Tirupati PMRF SERB SJF UGC JRF

32 1 1 10

POST DOCTORAL RESEARCH FELLOWS 2022-23

The Post Doctoral community at [ISER %
Tirupati is growing, with a few new @ g
scholars joining the program each year. L) L)
The fellows who joined IISER Tirupati

between 2022-23 arelisted below. BIU[U GY GHEM'STRY
Dr Harshini Chakravarthy Dr Aranganathan V
Dr T Pradeep

Dr Todkari Iranna Annappa
Dr Sakamuri Sarath Babu
Dr Madhu Nallagangula
Dr Dinesh Kumar Sahu

Dr Ankit Kumar Srivastava
Dr Saima Kamaal
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— GOURSE LISTING e

The BS-MS program offers courses in all the basic sciences for the first four semesters (I-1V) of the program.
This is followed by advanced courses at the MS level in semesters V-VIII where students can choose their
courses based on their interests and inclination. The advanced courses are of two types: 4 credits and 3
credits, and they can be lecture/lab (experimental/computer courses). 4 credit courses are core courses with
40 lectures /contact hours per semester. They are aimed at providing a basic and in-depth understanding of
the subject. Courses with 3 credits get 30 lectures/contact hours in one semester, and they can be
interdisciplinary or advanced, or specialized incontent.

The advanced courses are opento studentsin the Integrated PhD program, where students choose courses as
per the requirements in each discipline. Some of the advanced level courses are open to PhD students also. In
addition, a set of courses called Modular Courses have been introduced to impart focused training and skill

developmentinspecialized topicstoresearchstudents.

Thelist of courses offeredin Monsoon 2022 and Spring 2023 are given below with their details.

Semester - I BS-MS program

Course Code Name of the Course Name of the Instructor/s Credits

BIO110 Basic Biology Dr Eswar Rami Reddy 0

Dr Hussain Bhukya*
Dr Eswar Rami Reddy

BIO111 Foundations of Biology I: Basic Principles Dr Suchi Goel s
Dr Nandini Rajamani
BIO112 Biology Lab I: Basic Biology Dr Swarup Roy Chaudhary 3

Dr Sanjay Kumar

Dr Kiran Kumar*
CHM111 Chemistry - | Dr Janardan Kundu 3
Dr Raghunath O Ramabhadran

MTH110 Basic Mathematics Dr GururajaHA 0

Dr Venketasubramanian C G*
MTH111 Caleulus Dr Shalini Bhattacharya 3

PHY111 Foundations of Physics I: Mechanics and Waves Dr Dileep Mampallil 3
IDC111 Mathematical Methods Dr Rakesh S Singh 3
HSS110 Functional English Dr Baburam Upadhyaya 0

Semester - II BS-MS program

Introductory Biology Il: Genetics and Molecular Dr Viji Subramanian®

BIO121 Biology Dr Hussain Bhukya

Biology Lab II: Biochemistry and Molecular

BIO122 Biology

Dr Raju Mukherjee 3
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Course Code Name of the Course Name of the Instructor/s Credits
Dr Janardan Kundu*
CHM 121 Chemistry - 11 Dr Ashwani Sharma 3
DrV Aravindan
. Dr Jatish Kumar*
CHM122 Chemistry Lab | Dr Nirmala Krishnamurthy s
. N Dr Subhash B*(1st half)/
MTH121 Linear Algebra and Applications Dr Souradeep Majumder 3
PHY121 Foundations of Physics Il: Electricity, Dr Ravi Kumar Pujala* 3
Magnetism & Optics Dr Eswaraiah Chakali
Dr Eswaraiah Chakali*
PHY122 Physics Lab | Dr Srabani Kar 3
Dr Ravi Kumar Pujala
HSS121 Frltlca! Reading, Writing & Communication Dr Baburam Upadhaya 9
in English
Semester - I11 BS-MS program
BIO211 Foundations of Biology Ill: Evolution and Ecology =~ Dr V V Robin 3
Dr Sanjay Kumar*
. . Dr Raju Mukherjee
BIO213 Biology for Society Dr Annapurna Devi Allu 3
Dr Ramkumar Sambasivan
. . Dr Arun Kumar Bar*
CHM211 Inorganic Chemistry Dr Pankaj Kumar Koli 3
Dr Gopinath Purushothaman*
CHM212 Chemistry Lab Il Dr Kiran Kumar 3
Dr Debasish Koner
- Dr GururajaH A
MTH211 Multivariable Calculus Dr Subhash B* 3
MTH212# Probability and Statistics Dr Girja Shanker Tripathi® 3
Dr Anilatmaja Aryasomayajula
PHY211 Foundat.lons of Physics Ill: Electricity & Dr Jessy Jose 3
Magnetism
Dr Ravi Kumar Pujala
PHY212 Basic Physics Lab Il Dr S Sunil Kumar 3
Dr Dileep Mampallil
Semester - IV BS-MS program
Dr Vasudharani Devanathan*
Dr Sreenivas Chavali
B10221 Introductory Biology IV: Biology of Systems Dr Sanjay Kumar 3
Dr Nandini Rajamani
Dr Siva Kumar V
. . Dr Gopinath Purushothaman*
CHM221 Organic Chemistry Dr Shibdas Banerjee 3
Dr Pankaj Kumar Koli*
CHM222 Chemistry Lab 11 Dr Kiran Kumar Pulukuri 3

Dr Soumit S Mandal
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Course Code Name of the Course Name of the Instructor/s Credits
. . Dr Raghunath O Ramabhadran*
CSA222 Introduction to Computer Programming Dr Aradhana Singh 3
HSS221 History of Science Prof Vijayamohanan Pillai 2
Basic Structures in Dr R Lakshmi Lavanya*
MTH221 Mathematics Dr Anilatmaja Aryasomayajula s
PHY221 Foundations of Physics IV: Quantum Physics Dr S Sunil Kumar 3
Dr Dileep Mampallil*
PHY222 Physics Lab 1 Dr Eswaraiah Chakali 3
Dr Srabani Kar
Semester - V, VII BS-MS program & I, III Integrated PhD & PhD
Semopenin
Course Code Name of the Course Name of the Instructor/s
BSMS iPhD PhD
Biology
BIO311/611 Immunology Dr V Sivakumar V, VII - Y
. . Dr Raju Mukherjee”, Vi##,
BIO312/612 Biochemistry Dr Hussain Bhukya VI 11 Y
BIO313/613 Evolution Dr Nandini Rajamani V, VII 11 Y
BIO315/615 Molecular Plant Dr Swarup Roy Choudhury Vv I Y
Physiology
BIO317/617 Advanced Ecology Dr V'V Robin V, VII 11 Y
. Dr Viji Subramanian®, Vit#,
BIO318/618 Genetics Prof Ramesh Sonti VI 1 Y
Dr Shibdas Banerjee®,
BIO339/639 Separation Science and Techniques Dr Gopinath Purushothaman, V, VI 11 Y
(CHM332/632) . .
Dr Nirmala Krishnamurthy
BIO401 Lab Rotation Dr Hussain Bhukya - 11 -
BIO410 Semester Project Dr Hussain Bhukya VIl - -
BIO412/712 Animal Developmental Biology Dr Ramkumar Sambasivan Vil 11 Y
BIO413/713 Big Datain Biology Dr Sreenivas Chavali VIl 11 Y
BIO416/716 . . . Dr Soumit Sankar Mandal*,
(CHM415/715) Biophysical Chemistry Prof K N Ganesh VIl 11 Y
BIO414/714 Neurobiology Dr Vasudharani Devanathan VIl 11 Y
BI0431/731 - L
(CHM431/731) Fluorescence in Biology Dr Nibedita Pal VIl 11 Y
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Semopenin

(BlO431/731)

Course Code Name of the Course Name of the Instructor/s Credits
BSMS iPhD PhD
. Dr Annapurna Devi Allu*,
BIO433/733 Plant Stress Biology Prof Ramesh Sonti 3 VIl 11 Y
BIO419/719
CSA419/719 Dr Debasish Koner *
CHMA419/719 Data Science | Dr Arunima Banerjee, 4 VIl 11 Y
ECS419/719 Dr Lakshmi Lavanya
PHY419/719
. . Dr Suchi Goel*
BIO435/735 Infection Biology Dr Raju Mukherjee 3 VI 11 Y
. . Dr Hussain Bhukya®,
BIO441/741 Biophysics Dr Nibedita Pal 3 VIl 11 Y
## Mandatory in Sem V for BS-MS 2020
Chemistry
CHM301 Lab Rotation Dr Sou.mlt Sankar Mandal, 3 ) ) )
Dr Jatish Kumar
CHM311/611 Quantum Chemistry | Dr Padmabati Mondal* 4 V, VII 11 Y
. . . Dr Shibdas Banerjee?,
CHM312/612 Physical Organic Chemistry Dr Raghunath O. Ramabhadran 4 V, VII 11 Y
. . Dr Sudipta Roy*,
CHM313/613 Main Group Chemistry Dr Arun Kumar Bar 4 V, VII 11 Y
CHM315/615 Forensic Science Dr Nirmala Krishnamurthy” 4 VVIL Y
Dr Ashwani Sharma
CHM331/631 Solid State Chemistry DrV Aravindan* 3 V, VIl 11 Y
. . Dr Shibdas Banerjee®,
(CBTgA333392/263392) i:s;;iatllj)enSSaence & Dr Gopinath Purushothaman, 3 V, VII 11 Y
9 Dr Nirmala Krishnamurthy
. DrV Aravindan®,
CHMA410 Semester Project Dr Gopinath Purushothaman 3 Vil
CHMA401 Lab Rotation Dr Soumit Sankar Mandal’ 7 - Il -
Dr Jatish Kumar
CHM411/711 Molecular Symmetry and Dr Jatish Kumar 4 Vil Il Y
Spectroscopy
.. . Dr Rajesh Viswanathan,
CHM412/712 Medicinal Chemistry Dr Ashwani Sharma 4 Vil 11 Y
CHM413/713 Bio-Inorganic Chemistry Dr Pankaj Kumar Koli® 4 Vil 1l Y
Dr E Balaraman
CHM414/714 Transition Metal Chemistry Dr E Balaraman’ 4 Vi I Y
Dr Sudipta Roy
CHM415/715 . . . Dr Soumit Sankar Mandal*,
(BIO416/716) Biophysical Chemistry Prof K N Ganesh 4 Vil 11 Y
CHM416/716 Advanced Statistical .
(PHY411/711) Mechanics Dr Tapan C Adhyapak 4 VIl 11 Y
CHM431/731 Fluorescence in Biology Dr Nibedita Pal 3 VIl 11 Y
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Semopenin

Course Code Name of the Course Name of the Instructor/s Credits
BSMS iPhD PhD
CHM432/732 . . Dr Janardan Kundu*,
(PHY432/732) Materials Science Prof Vijayamohanan Pillai 3 Vil i Y
. Dr Gopinath Purushothaman®,
CHMA433/733 Organic Spectroscopy Dr Rajesh Viswanathan 3 VIl 11 Y
BIO419/719
CSA419/719 Dr Debasish Koner?,
CHMA419/719 Data Science | Dr Arunima Banerjee, 4 Vil 11 Y
ECS419/719 Dr Lakshmi Lavanya
PHY419/719
Earth and Climate Science
ECS311 Solid Earth Geophysics Dr Utpal Saikia 4 V, VII - -
ECS410 Semester Project Dr Aniket Chakrabarty 3 VIl - -
ECS411/711 Atmospheric Thermodynamics Dr K Saikranthi 4 Vii - Y
& Cloud Physics
ECS412/712 Advanced Dr Aniket Chakrabarty 4 Vil - Y
Mineral Sciences
BIO419/719
CSA419/719 Dr Debasish Koner *
CHM419/719 Data Science | Dr Arunima Banerijee, 4 VI 11 Y
ECS419/719 Dr Lakshmi Lavanya
PHY419/719
PHY439/739 Prof Sitabhra Sinha (IMSc)
ECS439/739 Complex Systems Dr Arunima Banerjee (LC) 3 Vil Y
Mathematics
MTH311 Group Theory Prof NagarajD S 4 VViI - -
MTH312 Real Analysis Dr Souradeep Majumder 4 V, VI - -
MTH313 Topology Dr Venketasubramanian C G 4 V, VI - -
MTH314 Linear Algebra Dr Shalini Bhattacharya 4 VVII - -
MTH331 Elementary Number Prof NagarajD S 3 VI i -
Theory
MTH410 Semester Project Dr Subhash B 3 VIl - -
MTH411 Fields and Galois Theory Dr Anilatmaja Aryasomayajula 4 VIl 1 -
MTH412 Functional Analysis Dr R Lakshmi Lavanya 4 VIl 1l -
MTH413 Introduction to Algebraic Topology Dr Subhash B 4 VIl 1 -
MTH414 Ordinary Differential Dr GururajaHA 4 Vil 1l -
Equations
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Semopenin

Course Code Name of the Course Name of the Instructor/s Credits
BSMS iPhD
MTH415 Differential Forms in Dr Girja Shanker Tripathi 4 VI 1l
Euclidean Spaces
MTH611 Algebra Dr Anilatmaja 4 - -
Aryasomayajula
MTH612 Analysis | Dr R Lakshmi Lavanya 4 - -
MTH613 Topology | Dr Subhash B 4 - -
Physics
PHY311/611 Classical Mechanics Prof G Ambika 4 V, VII ]
PHY312/612 Electrodynamics Dr Arunima Banerjee 4 V, VII 1l
PHY313 Quantum Mechanics | Dr Sambuddha Sanyal 4 V, VII 1l
PHY314/614 Mathematical Methods in Physics Dr Annwesha Dutta 4 V, VII ]
PHY315/615 Astrophysics Dr Eswaraiah Chakali 4 V, VII 1l
PHY331 Electronics Dr Kanagasekaran 3 V, VII 1
PHY335 Advanced Physics Lab 1: Dr Kanagasekaran 3 VI -
Electronics
PHY410 Semester Project Dr Sudipta Dutta 3 VIl -
PHY401 Semester Project Dr Sambuddha Sanyal 8 - 11
PHY411/711 - .
(CHM416/716) Advanced Statistical Mechanics Dr Tapan C Adhyapak 4 VIl 1l Y
PHY413/713 Atomic & Molecular Physics Dr S Sunil Kumar 4 VIl 1l Y
PHY415 Advanced Physics Lab Ill DrRavi Kumar Pujala’ 4 ViI 1 -
Dr Jessy Jose
PHY416/716 Experimental Methods in Physics Dr Chitrasen Jena 4 VIl 1l Y
PHY417/717 Computational Methods in Physics  Dr Sudipta Dutta 4 VIl 1l Y
PHY432/732 . . Dr Janardan Kundu®,
(CHM432/732) Material Science Prof Vijayamohanan Pillai 3 Vil . Y
. Dr Diptimoy Ghosh (IISERP)
PHY433/733 Quantum Field Theory Dr Sambuddha Sanyal (LC) 3 VIl 1l Y
BIO419/719
CSA419/719 Dr Debasish Koner*,
CHM419/719 Data Science | Dr Arunima Banerijee, 4 Vil 1l Y
ECS419/719 Dr Lakshmi Lavanya
PHY419/719
PHY439/739 Prof Sitabhra Sinha (IMSc)
ECS439/739 Complex Systems Dr Arunima Banerjee (LC) 3 Vil I Y
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COURSE OFFERED IN SPRING SEMESTER 2023

Semester - VI, VIII BS-MS program & II, IV Integrated PhD

Semopenin
Course Code Name of the Course Name of the Instructor/s Credits
BSMS iPhD PhD
Biology
BIO321/621 Microbiology Dr Suchi Goel 4 VI, VI v Y
. Dr Nibedita Pal*
B10322/622 Elements of Structural Biology Dr Hussain Bhukya 4 VI, VI v Y
BIO324/624 Animal Physiology Dr Ramkumar Sambasivan 4 VI, VIII \% Y
BIO325/625 Plant Developmental Biology Dr Swarup Roy Choudhury 4 VI, VI v Y
Dr Eswar Rami Reddy*
BIO0328/628 Advanced Molecular Biology Dr Annapurna Allu 4 VI, VI \Y Y
Dr Sivakumar V
BIO329/629 Behavioural Ecology Dr Nandini Rajamani 4 VI, VIII v Y
BIO341/641 Cell Biology Dr Sanjay Kumar 3 VI v Y
BIO402 Lab Rotation IV Dr Hussain Bhukiya 18 - v --
BIO420 Semester Project Dr Nibedita Pal 3 VIl - ---
. . Dr Eswar Rami Reddy*
BIO426/726 Applied Plant Biology Dr Annapurna Devi Allu 4 VIII \Y Y
BIO427/727 Bioinformatics lab Dr Sreenivas Chavali 4 VIl \Y Y
Bl0443/743 N G
CHM443/743 Fluorescence in Biology Dr Nibedita Pal 3 VIl v Y
BIO444/744 . . Dr Ashwani Sharma*
CHM444/744 Chemical Biology Prof K N Ganesh 3 Vi v Y
. Dr Vasudharani Devanathan* &
BIO445/745 Advanced Neuroscience Guest Faculty- Dr Sithabra Sinha 3 VIl v Y
BIO462/762 Dr Kalidas Yeturu (IIT Tirupati)
PHYA462/762 Dr Debasish Koner (IITH)
CSA462/762 Data Science Il ebasish oner 3 Vil W, Y
Dr Arunima Banerjee (LC)
CHM462/762 Dr Aradhana Singh (PF)
ECS462/762 adhanasing
BIO321/621 Microbiology Dr Suchi Goel 4 VI, VI v Y
. Dr Nibedita Pal*
B10322/622 Elements of Structural Biology Dr Hussain Bhukya 4 VI, VI v Y
BIO324/624 Animal Physiology Dr Ramkumar Sambasivan 4 VI, VI v Y
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Sem openin

Course Code Name of the Course Name of the Instructor/s Credits
BSMS iPhD PhD
Chemistry
CHM321/621 & . . Dr Tapan Adhyapak*
PHY322 Statistical Thermodynamics Dr Janardan Kundu 4 VI, VIII \Y% Y
. . Dr Shibdas Banerjee*
CHM322/622 Organic Synthesis | Dr Kiran Kumar Pulukuri 4 VI, VI \Y Y
CHM323/623 Organometallic Chemistry Dr Sudipta Roy 4 VILVIL IV Y
Dr E Balaraman
CHM325/625 Chem!cal Kinetics and Surface Dr SOl:ImItS Mandal 4 VL VI v v
Chemistry Dr Jatish Kumar
. DrV Aravindan*
CHM326/626 Electrochemistry Prof Vijayamohanan Pillai 4 VI, VIII \Y% Y
CHM341/641 Food Chemistry Dr Nirmala Krishnamurthy 3 VI, VI \% Y
. Dr Gopinath Purushothaman *
CHM342 f:;’jr”acti‘: Chemistry Dr E Balaraman & 3 VLVIE -
¥ Dr Soumit S Mandal
CHM402 Lab Rotation IV Dr Soumit S Mandal 4 \Y%
Dr Jatish Kumar
. DrV Aravindan*
CHM420 Semester Project Dr Gopinath Purushothaman 3 Vi - -
. Dr Padmabati Mondal*
CHM421/721 Quantum Chemistry || Dr Raghunath O Ramabhadran 4 VIl \% Y
. . Dr Rajesh Viswanathan*
CHMA422/722 Organic Synthesis |1 Dr Gopinath Purushothaman 4 VIl v Y
CHM 423/723 Chemistry of d- and f-Block Dr Aru'n Kumar Bar 4 VIl v v
Elements Dr Sudipta Roy
Zﬁ?ﬁtt?tle::slat; Molecular Prof C P Rao (IIT Tirupati)
CHM424/724 frectu Y Dr Rajesh Viswanathan 4 Vil Y Y
Machines: Fundamentals & .
. (Local Coordinator)
Applications
CHM426/726 & . . . Dr Rakesh S Singh*
PHY426/726 Simulation and Modelling Dr Padmabati Mondal 4 VIl v Y
. Dr E. Balaraman*
CHM 441/741 Inorganic Spectroscopy Dr Pankaj Kumar Koli 3 VIl \Y Y
CHM443/743 - N
BIO443/743 Fluorescence in Biology Dr Nibedita Pal 3 VIl -- Y
CHMA444/744 & i . Dr Ashwani Sharma*
BIO444/744 Chemical Biology Prof K N Ganesh 3 viil v Y
BIO462/762 Dr Kalidas Y T Ti .
PHY462/762 Dr Datl) a? heéuru ( (”TJ)upatl)
CSA462/762 Data Science Il roebasish roner 3 Vil v Y
CHM462/762 Dr Arunima Banerjee (LC)
Dr Aradhana Singh (PF)
ECS462/762
CHM464/764 Astrochemistry Dr Raghunath O Ramabhadran 3 VIl v Y
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Semopenin

Course Code Name of the Course Name of the Instructor/s Credits
BSMS iPhD PhD
Earth and Climate Science
Introduction to Earth and Climate Dr Aniket Chakrabarty
ECS321 Science Dr K Saikranthi 4 Vi - -
ECS323 Geophysical Inverse Theory Dr Utpal Saikia 4 VI, VI --- ---
ECS420 Semester Project Dr Aniket Chakrabarty 3 VIl --- ---
ECS421/721 Igneous Petrology Dr Aniket Chakrabarty 4 VIl - Y
ECS422/722 Atmospheric Dynamics Dr . Saikranthi 4 VIl - Y
BIO462/762 Dr Kalidas Yeturu (IIT Tirupati)
PHY462/762 Dr Debasish Koner (IITH)
CSA462/762 Data Science Il . . 3 VIl v Y
Dr Arunima Banerjee (LC)
CHM462/762 Dr Aradhana Singh (PF)
ECS462/762
Mathematics
MTH321 Rings and Modules Dr Girja Shanker Tripathi 4 VI, VI --- -
MTH322 Complex Analysis Dr Souradeep Majumder 4 VI, VI --- ---
MTH323 Analysis in Euclidean Spaces Dr GururajaH A 4 VI, VIII --- -
MTH324 Measure Theory and Integration Prof NagarajD S 4 VI, VI --- ---
MTH326 Introduction to Graph Theory Dr R Lakshmi Lavanya 4 VI, VI - ---
MTH420 Semester Project Dr Girja Shanker Tripathi 3 VIl --- -
MTH421 Commutative Algebra Dr Shalini Bhattacharya 4 VIl --- ---
MTH423 Algebraic Topology Dr Subhash B 4 VIl - ---
MTH424 Partla! Differential Dr Anilatmaja Aryasomayajula 4 VIl - -
Equations
MTH428 Representation Theory of Finite Dr Venketasubramanian C G 4 VIl - ---
Groups
MTH441 Operations Research Dr Girja Shanker Tripathi (LC) 3 VIl - -
MTH621 Algebrall Dr Shalini Bhattacharya 4 - - Y
MTH623 Topology Il Dr Subhash B 4 - - Y
MTH624 Representation Theory Dr Venketasubramanian C G 4 - --- Y
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Semopenin

Course Code Name of the Course Name of the Instructor/s Credits
BSMS iPhD PhD
Physics
PHY321/621 Quantum Mechanics Il Dr Sambuddha Sanyal 4 VI, VIII \Y% Y
PHY322 & . . Dr Tapan C Adhyapak* _
CHM321/621 Statistical Thermodynamics Dr Janardan Kundu 4 VI, VIII \Y%
PHY323/623 Optics Dr Jessy Jose 4 VI, VI \Y Y
Dr Koteshwara Rao
PHY324 Solid State Physics (IT Tirupati) 4 VI, VI v -
Dr Rakesh Singh (LC)
. . Prof G Ambika (NKN)
PHY326/626 Nonlinear Dynamics Dr Aradhana Singh (LC) 4 VI, VI v Y
Dr Tapan C Adhyapak*
PHY341/641 Fluid Dynamics Dr Dileep Mampallil 3 VI, VIII v Y
Dr Eswaraiah Chakali
. Dr T Kanagasekaran
PHY345 Advanced Physics Lab 11 Dr Chitrasen Jena 3 Vi - -—-
PHY402 Lab Rotation IV Dr Sambuddha Sanyal 4 - v ---
PHY420 Semester Project Dr Sudipta Dutta 3 VIl - -
PHY421/721 Nuclear and Particle Physics Dr Chitrasen Jena 4 VIl v Y
PHY423/723 Gravitation & Cosmology Dr Arunima Banerjee 4 VIl v Y
PHY424/724 Advanced Condensed Matter Dr Sudipta Dutta 4 Vil v Y
Physics
. Dr Srabani Kar*
PHY425 Advanced Physics Lab IV Dr S Sunil Kumar 4 VIl \Y ---
PHY426/726 & . . . Dr Rakesh S Singh*
CHM426/726 Simulation and Modelling Dr Padmabati Mondal 4 VIl v Y
PHY441/741 Photonics Dr T Kanagasekaran 3 VIl v Y
. Dr Reetesh (IIT Tirupati)
PHY442/742 Plasma Physics Dr Jessy Jose (LC) 3 VIl v Y
. Dr Ravi Kumar Pujala®,
PHY443/743 Soft Matter Physics Dr Rakesh $ Singh 3 VIl v Y
BIO462/762 Dr Kalidas Yeturu (IIT Tirupati)
PHY462/762 Dr Debasish Koner (IITH)
CSA462/762 Data Science Il R . 3 VIl \% Y
Dr Arunima Banerje(LC)
CHM462/762 Dr Aradhana Singh (PF)
ECS462/762 &
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— THIRD GONVOGATION

The third convocation or graduation ceremony of IISER Tirupati was held on 18" July 2022 in hybrid mode.
Three PhD students and eighty-nine students of the BS-MS program who completed all their academic
requirements in May 2022 were conferred their Doctor of Philosophy and Bachelor of Science and Master of
Sciencedegreesrespectively while one student was awarded a Bachelor of Science degree.

Prof JyeshtharajBhalchandra Joshi, Chairperson, Board of Governors, presided over the function online and
introduced the Chief Guest. Prof JB Joshi, Emeritus Scientist, Institute of Chemical Technology, Mumbai is a
Fellow of the Indian Science Academies, and Member of National Academy of Engineering, USA. Prof Joshi
received the third highest civilian honour, the Padma Bhushan, in 2014 for his services to the field of Chemical
Engineering.

Prof Gagandeep Kang, FRS, Professor of Microbiology at the Christian Medical College (CMC) in Vellore,
India, Head of the Wellcome Trust Research Laboratory (WTRL) and Executive Director, Transitional Health
Science Technology Institute, an Autonomous Institute of the Department of Biotechnology was the Chief
Guest. Prof Kang obtained her MBBS (1986) from Madras University and her MD Microbiology (1991) and
Ph.D. (1998) from Dr. MGR Medical University, Chennai. Her specialization is in infectious diseases, public
health,and epidemiology. As a physician-scientist, she has led key studies that contributed to the development
andintroduction of two Indian rotavirus vaccines into the national immunization program. These vaccines are
now WHO prequalified and have begun to be introduced in countries beyond India, with Prof Kang's
laboratory continuingto supporttheir evaluationand licensure.

Director Prof KN Ganesh, as Chairperson of the Senate, awarded the Doctoral, BS and MS degrees to the
graduating students. He also presented the Institute Gold Medal for Academic Excellence to Deevitha
Balasubramanian, the Institute Silver medals to Abhinaba Mazumder, Meera Joy and Ranganatha BR, and the
prizeforthe best graduating studentto MeghaMaria Jacob.
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Ms Sneha Kachharajoined the PhD program with a CSIR fellowship under the supervision of Prof G Ambikain
the Physics department at [ISER Pune in August 2017. Consequent to Prof Ambika joining IISER Tirupati, she
alsogottransferred from IISER Puneto IISER Tirupatiin January 2019. The title of her thesis was “Data-driven
and Dynamical Networks”.

Mr Guddeti Rohith Kumar joined the PhD program in IISER Tirupati in the Biology Department under the
supervision of Dr Pakala Suresh Babu in August 2017 with a DBT fellowship. The title of his thesis was “The
Novel Role of Chromatin Modifiersinthe Modulation of Glucose MetabolisminBreast Cancer”.

Mr Subaramanian M joined the PhD program at CSIR - National Chemical Laboratory (CSIR-NCL), Pune in
Chemistry Department under the Supervision of Dr E Balaraman in August 2017. Consequent to Dr
Balaraman joining lISER Tirupati, he got transferred to IISER Tirupatiin April 2019. The title of his thesis was
“Non-Precious Metal Catalysis for the Dehydrogenation and Related Reactions”.

Deevitha Balasubramanian completed her BS-MS program with a CGPA of 9.8 and a specializationin Biology.
Shewasselected forthe DST INSPIRE scholarshipin 2017 and KVPY scholarshipin 2018. Deevithawas part of
the institute's first iGEM team that won gold medal in 2019. She received the [ISER-ENS internship for
international students in 2021 to pursue her MS Thesis project titled "Role of Genomic Context in Mediating
Enhancer-Promoter Interactions during Drosophila Development' guided by Dr Yad Ghavi-Helm at the
institute for Functional Genomics, at the Ecole Normale Superieure (ENS-Lyon), France. Deevitha plans to
pursue PhD atthe Ecole Normale Superieure (ENS) de Lyon, France.

Abhinaba Mazumder completed his BS-MS program with DST Inspire scholarship securing at CGPA of 9.2
with specialization in Mathematics. His MS thesis was on "Provable Secure Digital Signatures" under the
guidance of Dr Anilatmaja Aryasomayajula, IISER Tirupati and Co-Supervisor Dr Hartwig Mayer. Abhinaba

IISER TIRUPATI Annual Report 2022-23 | 34



was part of the institute's iGEM team that won Gold medal in 2020 and he contributed with mathematical
modelingand website design. Abhinaba planstojoinfor PhD at University of Zurich, Switzerland.

Meera Joy completed her BS-MS program with DST Inspire scholarship securing a CGPA of 9.2 with
specialization in Chemistry. Her MS thesis was on "Development of enantio-enriched alkaloids with stage-
specific antimalarial activities" under the guidance of Dr Rajesh Viswanathan at [ISER Tirupati. Meera has
been awarded the SN BOSE Scholars Program 2020, Winstep Forward, DBT Govt. of India and [ISER-ENS
internship for international students in 2021 from Ecole Normale Superieure (ENS-Paris), France. Meera will
be joiningthe Graduate programin Chemistry at University of Pittsburgh, Pennsylvania, USA.

Ranganatha B R completed his BS-MS program with KVPY scholarship securing a CGPA of 8.9 with
specialization in Physics. His MS thesis was titled "Spatiotemporal analysis of extreme rainfall clusters over
the north Indian Ocean" under the guidance of Dr Bedartha Goswami, Tubingen University, Germany. During
the BS-MS program at IISER Tirupati, Ranganatha has attended the FRCCS conference in 2021 (online) and
NIUS Summer Schoolin2019.Ranganatha plans to pursue his PhD in Physics.

Megha Maria Jacob completed her BS-MS program with a DST Inspire scholarship securing a CGPA of 8.8
with specialization in Biology. She represented the institute at the "All India iGEM Meet" at IISER Bhopal and
the iIGEM-Giant Jamboree at Boston in the year 2019. Megha received the IISER-ENS internship for
international students in 2021 to pursue her MS thesis titled "Elucidating the role of Giga in the transition of
the epithelial cell shape from cuboidal-to-squamous" under the supervision of Dr Muriel Grammont at Ecole
Normale Superieure (ENS-Lyon), France. She has actively participated in various science day events and
cultural programs like Vivante. She excels in athletics and represented IISERT in three Inter [ISER Sports
Meets. Meghais planningto pursue her PhDinBiology.
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Prof Ganesh presented the report of the institute and administered exhortation to the graduating students.
The function ended with a Vote of Thanks, proposed by the Registrar Dr CP Mohan Kumar, followed by the
National Anthem.
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— B5-M3 & PhD STUDENT PR

BS-MS THESIS LIST

0JECTS e

SI.  Name of the Student &
Titl Departmen rvisor
No. Roll No. tle epartment  Superviso
1 Manik Koundal Comparative study of Cisplatin sensitive and Biolo Dr Sanjay Kumar
201601024 resistant ovarian cancer cell: Role of Sox9 8y IISER Tirupati
9 Himanshu Unraveling the role of MORC2-B-catenin Biolo Dr Pakala Suresh Babu
201601068 signaling axis in breast cancer &Y IISER Tirupati
3 Pragna Soyam Characterization of nodule receptor-like kinases Biolo Dr Swarup Roy Choudhury
201601078 in Medicago truncatula gy IISER Tirupati
4 Banavathu Deepthi Naik RNA Light-up aptamer based sensor for Chemistr Dr Ashwani Sharma
201701001 Biomolecule detection Y IISER Tirupati
5 Neelima K Understanding ApiAP2 mediated transcription Biolo Dr Suchi Goel
201701002 regulation in malaria parasites gy IISER Tirupati
6 P S Vishnuprasad Tracking Evolution of Coordinated Activity on Physics Prof Silvia Giordano
201701003 Twitter Y SUPSI, Lugano, Switzerland
7 Nikita Balodhi Study of Galaxy Morphology from large surveys Physics Prof Ajit K Kembhavi
201701004 using Artificial Intelligence 4 IUCAA, Pune
8 Chinmay Ajay Pabshettiwar Colloidal dispersion in active nematics: role of Phvsics Dr Tapan C Adhyapak
201701005 activity, elasticity and topological defects Y IISER Tirupati
9 Elizabeth Shiby acz;ﬁfgfz)r;tshss Etznkgsp::;(;flrt]:?tcoalies Shift Chemistr Dr Jatish Kumar
201701006 g Y ISER Tirupati
Nanophosphors
Geethanjali TV Investigating extent.:ied QNA break.actlwty on . Dr V|JayaI§kshm| \
10 short chromosome inheritance during yeast Biology Subramanian
201701007 L . .
meiosis using a novel four-colour reporter assay IISER Tirupati
1 Darsan H Manganese Catalyst for (de)hydrogenation and Chemistr Dr Ekambaram Balaraman
201701008 related chemistry Y IISER Tirupati
12 Sagarika VK Remote C-H Functionalization of mandelic acid Chemistr Dr Gopinath Purushothaman
201701009 using a template based approach Y IISER Tirupati
13 AmartyaBera Rnenum eterobmetallc Compres o reat  Chemistry D MalayPatra
201701011 ; P ¥ TIFR Mumbai
Drug Resistant Cancer
14 Vedang Devendra Tamhane  Dynamics and Stability of Indian Power Grid as Physics Prof G Ambika
201701012 a Complex Network Y IISER Tirupati
15 Suyash Gopal Sawant Examining the significance of complex acoustic Biolo DrV V Robin
201701013 signals in the case of White-bellied Sholakili gy IISER Tirupati
. Dynamic Portfolio Optimization using Q Learning, ..
16 Pavuluri Sushhma Seshu Extreme Value Theory and Liquidity Measure for Mathematics Dr Ananya Lahiri

201701014

Indian Stocks

IIT Tirupati
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SI.  Name of the Student &
Titl Departmen rvisor
No. Roll No. tle epartment  Superviso
Prerak Joshi N - . . Dr Dileep Mampallil
17 201701015 Droplet sorting in microfluidic devices Physics IISER Tirupati
Lo Dot Balstramanian 5 ASerc et ptedtngnbncer o adGhag el
201701016 g Prosop &Y IGFL, Lyon, France
Development
Nimmi V Shaji L. . . Dr Sumit Giri
19 201701017 Elliptic Curves and Analytic Number Theory Mathematics T Tirupati
20 Susmit Sadanand Bansode Understanding duetting behavior and flock Biolo Dr V'V Robin
201701018 dynamics in the Indian scimitar babbler gy IISER Tirupati
T Srividya Vyjayanthi . . Dr Soumit S Mandal
21 201701019 Effect of chaperones on protein condensates Chemistry IISER Tirupati
201701020 ware 4 ¥ IISER Tirupati
Acromelobic acid
23 Angel Rose Thomas Synthesis of Chiral Plasmonic Bioconjugates Chemistr Dr Soumit Sankar Mandal
201701021 Using Different Proteins as Templates M IISER Tirupati
24 MeghaMaria Jacob regulatingepfihelalcllshape m Drosoghila Biol Dr Muriel Grammont
201701022 sulating ep P P gy LBMC, ENS de Lyon, France
melanogaster
25 Shinoj S Nair Environment-dependent Electrochemical Chemistr Prof Vijayamohanan K Pillai
201701024 Unzipping of Carbon Nanotubes Y IISER Tirupati
2% Kartikeya Avadhani An investigation into the DNA damage attributed Biolo Prof. Indraneel Mittra
201701026 to endogenous oxidative agents gy ACTREC, Mumbai
27 Aishwarya Lakshmi M G Transition Metal-Catalyzed C-N Bond Formation Chemistr Dr Sudipta Roy
201701029 Reactions: An Easy Access to Carbazoles Y IISER Tirupati
2 VishnuA dimensional mevalnaide porovskiteouiizing  Chermistry D Janardan Kundu
201701030 et P & Y IISER Tirupati
structure-directing metal centers
Uppu Harish Performance of Cumulus Parameterization in Earth and Prof PV S Raju
29 pp Nested WRF model on Simulation of Western Climate Amity University, Jaipur
201701031 . . - .
Disturbances over North India Science Rajasthan
Pyla Satya Venkata Raja Density Functional Theory (DFT) Investigation . Dr Raghunath O Ramabhadran
80 Maneesh of Water in Bi-Salt (WIBS) electrolyte systems Chemistry I1ISER Tirupati
201701032 yiesy P
Akshaya KeerthiCS Oxidation reactlc?ns of 'me.ztal n.ItFOSY|: effect O.f . Dr Pankaj Kumar Koli
31 the metal center in a Nitric Oxide Dioxygenation Chemistry X .
201701033 . L . . IISER Tirupati
(NOD) reaction via nitrosylation mechanism
Ishita Amar . . . . Dr Sreenivas Chavali
32 201701034 Evolution of Protein Arginine Methyltransferases  Biology IISER Tirupati
33 PunnyaAJ C7 Acylation of Indoles/Indolines and its Chemistr Dr Gopinath Purushothaman
201701036 Applications Y IISER Tirupati
34 Meera Joy Development of enantio-enriched alkaloids with Chemistr Dr Rajesh Viswanathan
201701037 stage-specific antimalarial activities Y IISER Tirupati
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SI.  Name of the Student &

Titl Departmen rvisor
No. Roll No. tle epartment  Superviso
Bijas N Reveallngthe dust .gral'n pO|arIZE':\tIOI"I properties ) Dr Eswaraiah Chakali
35 201701038 as a function of extinction and distance towards Physics IISER Tirupati
NGC 1893 P
Purva Shripad Damale Mass spectrometrlc wsgallzatlon of §pat|ally . Dr Shibdas Banerjee
36 resolved chemical reactions on the tissue surface: ~ Chemistry . .
201701039 . . . . IISER Tirupati
Prospects in medical diagnostics
Adithya S « - . . N . Prof D S Nagaraj
37 201701042 Study of finite abelian extensions of Q Mathematics IISER Tirupati
38 Athul Aji P Design of Infrared Spectrograph for Optical Physics Dr Dinesh N Naik
201701044 Imaging Payloads Y IIST, Thiruvananthapuram
Interactions of Antimicrobial Peptides of
39 Shubhrika Jain Different Structural Classes with Bilayer: A Biolo Dr Nibedita Pal,
201701045 Coarse-Grained Molecular Dynamics gy IISER Tirupati
Simulation Study
o AP o e b e s DLTKansaslarn
201701047 s Y IISER Tirupati
Applications
a1 Prasanna More Structure and Rheology of Composite Gels Physics Dr Ravi Kumar Pujala
201701048 Based on Hematite Cubes and Pluronic F127 Y IISER Tirupati
42 VigneshV G Spatial variation of air pollutants over India Chemistr Dr Chaithanya D Jain
201701049 during COVID-19 lockdown in 2020 and 2021 Y NARL, Gadanki, AP
43 Mukesh Kumar S Evaporation Induced Phase Separation in Physics Dr Dileep Mampallil
201701051 Microfluidic Droplets Y IISER Tirupati

44 Abhinaba Mazumder

Provable Secure Digital Signatures

Mathematics

Dr. Anilatmaja Aryasomayajula

201701052 IISER Tirupati

45 Lohitha Cheenepalli Physiological and molecular analysis of plant Biolo Dr Annapurna Devi Allu
201701053 response to combined drought and heat stress gy IISER Tirupati
KaranV . T . . . Dr Rakesh S Singh

46 201701054 Role of internal friction in barrierless foldings Physics IISER Tirupati

47 Mrigaraj Goswami Synthesis and Characterization of Graphene Chemistr Prof Vijayamohanan K Pillai
201701057 Quantum Dots for Electrocatalytic Applications Y IISER Tirupati
Dodda Naga Vyshnavi Mesoscale Simulation of Tropical Cyclone Earth and Prof PV S Raju

48 20170105g8 y AMPHAN Over Bay of Bengal: Inter Comparison Climate Amity University, Jaipur,

with NCEP and NCUM Analysis and Forecast Science Rajasthan

49 Ishika Ghosh The Triangulation Algorithm Based on Whitney's Mathematics Prof Herbert Edelsbrunner
201701059 Construction and the Curse of Dimensionality ISTA, Klosterneuburg, Austria

50 Bismiya Fasni CK Modification of resistive switching Mechanisms Phvsics Dr KB Jinesh
201701060 by embedding nanoparticles In Memristor Y IIST, Thiruvananthapuram

51 Aneena Rinu P Phase Behavior of Binary Colloidal Mixtures of Physics Dr Ravi Kumar Pujala
201701061 Cellulose Nanocrystals and Halloysite Nanotubes Y IISER Tirupati

59 AnaghaK$S Manganese catalyzed transfer hydrogenation and Chemistr Dr Ekambaram Balaraman
201701062 borrowing hydrogenation of ketones Y IISER Tirupati
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SI.  Name of the Student &
Titl Departmen rvisor
No. Roll No. tle epartment  Superviso
53 Prajwal Dattatray Pisal E;Zigg'gﬁ;:ﬁ fac;i': dosfucb?; r?cc)t:]veattel(:n on Chemistr Dr Sailaja Krishnamurty
201701063 PP Y CSIR-NCL, Pune
copper clusters
jo Hishiesnkp
201701064 S picoly ¥ IISER Tirupati
Porphyrins
;5 Shawas
201701065 pounc . v Y IISER Tirupati
and Experimental Studies
56 Pradnya Deulkar Label-Free Nucleic Acid Detection Using Light Chemistr Dr Ashwani Sharma
201701066 Up Aptamers Y IISER Tirupati
57 Ranganatha BR Spatiotemporal Analysis of Extreme Rainfall Physics E;gs%ar:x:rg?\g’?%;?]e;h:rd
201701067 Clusters over North Indian Ocean 4 Y gen,
Germany
58 DevikaCD Insights into the post translational modification Biolo Dr Sivakumar Vallabhapurapu
201701069 of PBXIP1 and its role in cancer gy IISER Tirupati
B v v wiiarriocmi O e
201701070 . Y 4 IISER Tirupati
Milky Way
Identification, expression analysis and non- Dr A Ramesha
60 D Manudeep Rao functional mutations in Mildew resistance Locus Biolo Seribiotech Research
201701071 O (MLO) genes associated with powdery mildew gy Laboratory,
resistance in mulberry Bengaluru
61 AryaKrishnaT Machine Learning Based Diagnosis of Cancer Biolo Dr Debasish Koner
201701072 Tissues from Mass Spectrometry Data gy IISER Tirupati
JenochristinaJ P Topological and geometric analysis of landscape . Prof Siddhartha Gadgil
62 201701073 and cloud images Mathematics 11Sc, Bengaluru
63 Aarathi Krishna G Investigating the Host Star Properties for the Physics Dr Ravinder K Banyal
201701074 Directly Imaged Brown Dwarfs Y I1A, Bengaluru
64 Sahyadri Devidatt Krishna Implementing a time-dependent AGN outflow Physics Dr Dipanjan Mukherjee
201701075 module in hydrodynamic simulations 4 IUCAA, Pune
Circular Chromosomes: Investigating the role Dr Vijayalakshmi V
Spoorthy Gowda R AR . .
65 of telomeres in DNA break distribution along Biology Subramanian
201701076 . I . .
chromosomes during meiosis IISER Tirupati
66 Keerthi O Coat coloration and camouflage advantages Biolo Dr Nandini Rajamani
201701077 in giant squirrels in the genus Ratufa &Y IISER Tirupati
Rrejusha P To investigate the impact of Syngap1+/- on . Prof _!ames Premdoss Clement
67 201701078 erineuronal nets during development Biology Chelliah
P g P JNCASR, Bengaluru
Prof Paul Jackson
Aman Mukesh Desai Identification of charm flavoured jets at the . University of Adelaide,
68 201701079 ATLAS experiment Physics ARC Centre of Excellence for
P Dark Matter Particle Physics,
Australia
69 Vaishalee Yadav Topics in Representation theory in finite Mathematics Dr Shalini Bhattacharya

201701080

characteristic

IISER Tirupati
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SI.  Name of the Student &
Titl Departmen rvisor
No. Roll No. tle epartment  Superviso
o SoA e T BTN PofMarse
201701081 & P Y IMSc, Chennai
survey data
71 Harsha Jagadeesh A Study on the Camouflage Influenced Biolo Dr Nandini Rajamani
201701082 Behavioural Decisions in Funambulus palmarum gy IISER Tirupati
Gavathri Ramesan Prof Manish Dev Shrimali
72 4 Explosive synchronization in complex networks Physics Central University of
201701083 . .
Rajasthan, Ajmer
73 Sabanna Bhajantri Functional Characterization of NCR Peptides in Biolo Dr Swarup Roy Choudhury
201701084 Root Nodule Symbiosis gy ISER Tirupati
Higher Oxidation State Transition Metal lons in
74 Naresh Badhavath Pyridine-Functionalized N,O,-Pentadentate Chemistr Dr Arun Kumar Bar
201701086 ligands as the Spin-Connectors for 3d-4f Single Y IISER Tirupati
Chain Magnets
Identification and in silico characterization of
75 Vasundhara K kinase-encoding genes in Vigna mungo to Biolo Dr M Muthamilarasan
201701087 understand their role in Mungbean Yellow gy University of Hyderabad
Mosaic India Virus (MYMIV) resistance
S. Dheeraj Kumar . . . Dr K Srinivas
76 201701088 Understanding Some Public-Key Cryptosystems Mathematics IMSc Chennai
Jp SuithaChutopadyay MO ST st Ans L orhibssaeri
201701089 P eHTYhs Y Y IISER Tirupati
disease diagnosis
78 Beharuza Farha K Electrochemical Biosensor for the Detection of Chemistr Prof Vijayamohanan K Pillai
201701091 Interferon-gamma Y IISER Tirupati
79 Sulthana Beegam Small molecules (O, & NO) activation: Exploring Chemistr Dr Pankaj Kumar Koli
201701092 oxidation reactions Y IISER Tirupati
Sudhanshu Sekhar Dalai . - . . Dr Kiran Kumar Pulukuri
80 201701093 Formal Total Synthesis Of (R)-Alpha-Lipoic Acid Chemistry IISER Tirupati
Prathyusha Veesam Eluadatm.g t.he mole.cular mecljlamsms underlying . Dr Annapurna Devi Allu
81 thermopriming mediated acquired Biology X .
201701094 . . . . IISER Tirupati
thermotolerance in Arabidopsis thaliana
82 Shadiya Kondachan Pencil Scripted Carbon Nanostructures for Chemistr Dr Vanchiappan Aravindan
Parambil 201701095 Hybrid Charge Storage Applications Y IISER Tirupati
83 Subiya Haque Elucidating the role of a root specific lectin of Biolo Dr Eswarayya Rami Reddy
201701096 Arabidopsis during root fungal interaction 8y IISER Tirupati
84 Kedar Prasanna ND Towards the structural elucidation of HopZ1a Biolo Dr Hussain Bhukya
201701097 recognizing ZAR1 resistosome in A. thaliana &Y IISER Tirupati
85 Abdul Rahman Sadiq Investigating the interaction of BRCA1 protein Biolo Dr Nibedita Pal
201701098 with human telomeric G-quadruplex DNA gy IISER Tirupati
. Theoretical Quest to Investigate the Molecular N
86 Konda Hemahasan Sai Mechanisms of Water Purification using Carbon- ~ Chemistry Dr Rajib Biswas

201701101

Based Nanomaterials

T Tirupati
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lil)'. Esm;zf the Student & Title Department  Supervisor
M Lalithkumaar Study of Algebraic Varieties defined over . Prof NagarajD S
87 201701102 Finite Fields Mathematics R Tirupati
gg NeeraiaP o cimensional metol haide perovekitewith | Chemistry | DrJanardanKundu
201701103 / P Y IISER Tirupati
multiple metal centers
. f R .
Sl Name of the Student & Thesis Title Department Advisor
No. RollNo.
Sneha Kachhara . . . .
1 20193408 Data-driven and Dynamical Networks Physics Prof G Ambika
. . Novel Role of Chromatin Modifiers in the
2 Guddeti Rohith Kumar Modulation of Glucose Metabolism in Breast Biology Dr Pakala Suresh Babu
20173101
Cancer
Subaramanian M Non-Precious Metal Catalysis for the .
8 20193221 Dehydrogenation and Related Reactions Chemistry Dr Ekambaram Balaraman
Akash Mondal Manganese(l) Catalyzed De(hydrogenative) .
4 20193222 C-C and C-N Bond Formation Chemistry Dr Ekambaram Balaraman
K Aditya HI 21 cm observations and dynamical models . . .
> 20173404 of superthin galaxies Physics Dr Arunima Banerjee
DivyaML Battery-Type Electrode Materials for Lithium . . .
6 20183208 and Sodium-lon Capacitors Chemistry Dr Vanchiappan Aravindan
Sakamuri Sarath Babu Aryl Urea Synthons for Accessing Diverse . .
7 20173204 Molecular Scaffolds using Photoredox Catalysis Chemistry Dr Gopinath Purushothaman
Sorakavala Thripati S Molecular Evolution in the Interstellar Medium
8 4 p & the Possible Role of Metal lons therein Studied Chemistry Dr Raghunath O Ramabhadran

20173203

via Computations
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— SCIENTIFIG AGTIVITIES OF SCHOLARS e

This is a list of publications, presentations and events attended by scholars and staff at IISER Tirupati that do not involve its
faculty. This includes independent scientific research and research work carried out through collaborations outside of IISER
Tirupati. Please go through the faculty publications list for the remaining publications. The following list includes publications by

BS-MS,iPhD, PhD, PDRF and Non-Teaching Staff.

Publications

Ajayan, Kalyani

1. Ajayan,K. et al. (2023). Bioconjugation of Meldrum's
acid activated furan: A detergent compatible assay for
protein quantitation. Analytical Biochemistry, 662.
https://doi.org/10.1016/j.ab.2022.114998

Ajay, Yukta

2. Ajay, Y., Guolo, M., & Pasham, D. (2022). A
multiwavelength study of the ongoing changing-look
AGN AT2021fxu. Research Notes of the AAS, 6(12).
https://doi.org/10.3847/2515-5172/acacf1

Bajaj, Mayur

3. Sumeet, C., Bajaj, M., Kumar, ., Yelleti, G., Asokan, V.,
Tagadghar, P, & Banerjee, P. (2023). Formation of
hierarchical assemblies by collagen peptides derived
from fish skin and bladder and their subsequent
application as antiperoxide agents in lipid-rich food.
Journal of Biochemistry, 173(5), 353-373.
https://doi.org/10.1093/jb/mvac111

4. Asokan, V., Yelleti, G, Bhat, C., Bajaj, M., & Banerjee, P.
(2023). A novel peptide isolated from Catla skin
collagen acts as a self-assembling scaffold promoting
nucleation of calcium-deficient hydroxyapatite
nanocrystals. Journal of Biochemistry, 173(3), 197-224.
https://doi.org/10.1093/jb/mvac103

Bhattacharjee, Saunak

5. Sandor, J., & Bhattacharjee, S. (2022). On certain
equations and inequalities involving the arithmetical
functions ¢(n) and d(n). Notes on Number Theory and
Discrete Mathematics, 28(2), 376-379.
https://doi.org/10.7546/nntdm.2022.28.2.376-379

Bhoite, Rajlaxmi Vilas

6. Bhoite,R. V., & Sreekuttan, S. L. (2022). Benchmarking
quantum algorithms on Xanadu, IBM, and Google
quantum computers. 2022 International Conference on
Trends in Quantum Computing and Emerging Business
Technologies (TQCEBT). https://doi.org/10.1109/
TQCEBT54229.2022.10041689

Chaudhari, Lochan
7. Gokhale, H., & Chaudhari, L. (2022). Eco-friendly and
renewable power generation from heat using

thermophotovoltaic technology. ECS Transactions,
107(1). https://doi.org/10.1149/10701.1464 1ecst

8. Chaudhari, L., & Trivedi, C. (2022). Inducing heat
tolerance in corals using genetic modification in host
and symbiont simultaneously. ECS Transactions, 107(1).
https://doi.org/10.1149/10701.14655ecst

Choudhury, Nabadip

9. Ali,S.Y., Choudhury, N., & Mondal, D. (2022).
Asymmetric restart in a stochastic climate model: A
theoretical perspective to prevent the abnormal
precipitation accumulation caused by global warming.
Journal of Physics A: Mathematical and Theoretical,
55(30). https://doi.org/10.1088/1751-8121/ac7af4

Das, Krishna K. & George, Abin P.

10. Carley,C.N,, Chen, G,,Das, K. K., ... George, A. P. et al.
(2022). Root biology never sleeps: 11th Symposium of
the International Society of Root Research (ISRR11)
and the 9th International Symposium on Root
Development (Rooting2021), 24-28 May 2021. New
Phytologist, 235(6), 2149-2154.
https://doi.org/10.1111/nph.18338

Gopal, Krishan

11. Gopal, K. (for STAR Collaboration). (2023). Production
of pions, kaons, and (anti-) protons in Au+Au collisions
at VS, = 54.4 GeV at RHIC. EPJ Web of Conferences,
276.https://doi.org/10.1051/epjconf/202327603009

Guddeti, Rohith Kumar

12. Guddeti, R. K., Pacharla, H., Yellapu, N. K., Karyala, P, &
Pakala, S. B. (2023). MORC2 and MAX contributes to
the expression of glycolytic enzymes, breast cancer
cell proliferation and migration. Medical Oncology,
40(3). https://doi.org/10.1007/512032-023-01974-2

Madasu, Sumana Sree

13. Madasu, S. S. (2022). Classification of COVID-19
tweets. CEUR Workshop Proceedings - 14th Forum for
Information Retrieval Evaluation, FIRE 2022.

Menghal, Parth S.

14. Chakraborty, R., Menghal, P.S., Harshitha, M., &
Sodunke, M. A. (2022). Climatology of lightning
activities across the Equatorial African region. 2022
3rd URSI Atlantic and Asia Pacific Radio Science Meeting
(AT-AP-RASC). https://doi.org/10.23919/AT-AP-
RASC54737.2022.9814276

Muni, Rakesh Kumar
15. Verma, T., Mohapatra, A., Senapati, H. K., Muni, R. K. et
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al. (2022). Evolution of reduced mate harming
tendency of males in Drosophila melanogaster
populations selected for faster life history. Behavioral
Ecology and Sociobiology, 76(6).
https://doi.org/10.1007/s00265-022-03187-5

Natesh, Meghana

16. Aylward, M., Sagar, V., Natesh, M., & Ramakrishnan, U.
(2022). How methodological changes have influenced
our understanding of population structure in
threatened species: Insights from tiger populations
across India. Philosophical Transactions of the Royal
Society B: Biological Sciences, 377(1852).
https://doi.org/10.1098/rstb.2020.0418

Nimgampalle, Mallikarjuna

17. Ediga, M. G., Annapureddy, S., Salikineedy, K., &
Nimgampalle, M. (2023). Aspartame consumption
causes cognitive impairment in streptozotocin-
induced diabetic Wistar rats. Biologia.
https://doi.org/10.1007/s11756-023-01363-0

Prasad, Devendra

18. Prasad, D. (2022). Irreducibility of integer-valued
polynomials in several variables. Periodica Mathematica
Hungarica, 86, 152-159.
https://doi.org/10.1007/5s10998-022-00467-5

19. Prasad, D. (2022). Primes dividing values of a given
polynomial. Mathematics Student, 91(3-4), 55-56.

Praveen, Periyasamy Angamuthu

20. Smith, D., Gopinath, S., Arockiaraj, F. G,, ... Praveen, P.
A. et al. (2022). Nonlinear Reconstruction of Images
from Patterns Generated by Deterministic or Random
Optical Masks—Concepts and Review of Research.
Journal of Imaging, 8(6).
https://doi.org/10.3390/jimaging8060174

Ramesan, Gayathri

21. Ramesan, G., Shajan, E., & Shrimali, M. D. (2022).
Explosive synchronization induced by environmental
coupling. Physics Letters A, 44 1.
https://doi.org/10.1016/j.physleta.2022.128147

Roy, Triptesh Kumar

22. Roy, T.K,, Suresh, A, Sinha, A., Biswas, J. P, & Maiti, D.
(2023). Investigation on high-valent iron complex
mediated organic transformations: Reactivity and
mechanistic impact. In D. Chatterjee & R. van Eldik
(Eds.), Inorganic chemistry in India (pp. 185-204). Series:
Advances in inorganic chemistry, vol. 81. Elsevier
Academic Press.
https://doi.org/10.1016/bs.adioch.2022.08.001

Sagarika, V. K.

23. Joseph, B.,Sam,R. M., Tharayil, A., Sagarika, V. K.,
Kalarikkal, N. & Thomas, S. (2022). Photopolymers for
3D printing. In J. Izdebska-Podsiadty (Ed.), Polymers for
3D printing: Methods, properties and characteristics (pp.

145-154), A volume in Plastics Design Library. Elsevier
William Andrew Applied Science Publishers.
https://doi.org/10.1016/B978-0-12-818311-
3.00011-2

24. Joseph, B., Jose, C., Kavil, S. V., Kalarikkal, N. &
Thomas, S. (2023). Solvent-casting approach for
design of polymer scaffolds and their multifunctional
applications. In T. Mohan & K. S. Kleinschek (Eds.),
Functional biomaterials: Design and development for
biotechnology, pharmacology, and biomedicine (pp. 37 1-
394). Wiley-VCH.
https://doi.org/10.1002/9783527827657.ch12

Sarkar, Suman

25. Das, A., Pandey, B., & Sarkar, S. (2023). Galaxy
interactions in filaments and sheets: Effects of the
large-scale structures versus the local density.
Research in Astronomy and Astrophysics, 23(2).
https://doi.org/10.1088/1674-4527/acab44

Sarvagalla, Sailu

26. Singh, A, Kumar, P, Sarvagalla, S. et al. (2022).
Functional inhibition of c-Myc using novel inhibitors
identified through “hot spot” targeting. Journal of
Biological Chemistry, 298(5).
https://doi.org/10.1016/j.jbc.2022.101898

Sharma, Anchita

27. Aman, S., Kaur, N., Mittal, D., Sharma, D., Shukla, K.,
Singh, B., Sharma, A. et al. (2023). Novel biocompatible
green silver nanoparticles efficiently eliminates
multidrug resistant nosocomial pathogens and
mycobacterium species. Indian Journal of Microbiology,
63(1), 73-83. https://doi.org/10.1007/s12088-023-
01061-0

Sharma, Rishabh

28. Sharma, R. (for STAR Collaboration). (2023). Collective
flow of light nuclei and hyper-nuclei in Au+Au
collisions at VS, = 3, 14.6, 19.6, 27, and 54.4 GeV
using the STAR detector. EPJ Web of Conferences, 276.
https://doi.org/10.1051/epjconf/202327604006

Shivalingappa, Ravichandra

29. Mandal, S., Shivalingappa, R., & Devi, S. D. (2023).
Plant bioactives in balancing glucose homeostasis
during aging and related diseases. In K. B. Pandey & M.
Suttajit (Eds.), Plant bioactives as natural panacea
against age-induced diseases: Nutraceuticals and
functional lead compounds for drug development (pp. 63-
83), A volume in Drug Discovery Update. Elsevier.
https://doi.org/10.1016/B978-0-323-90581-
7.00015-3

Sinha, Priyanshi

30. Sinha, P. (for STAR Collaboration). (2023). Elliptic flow
of strange and multi-strange hadrons in isobar
collisions at VS , = 200 GeV at RHIC. EPJ Web of
Conferences, 276.
https://doi.org/10.1051/epjconf/202327603010
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Subramanyan, Krishnan

31. Vijay, V.S., Subramanyan, K., Varghese, R., Ayyasamy,
S., & Swaminathan, R. (2023). Temperature-assisted
phase pure sodium trivanadate thin film as a potential
electrode for sodium-ion storage applications. Surfaces
and Interfaces, 37.
https://doi.org/10.1016/j.surfin.2023.102756

Thripati, Sorakayala

32. Thripati, S. (2022). Computational studies on the
possible formation of glycine via open shell gas-phase
chemistry in the interstellar medium. Organic and
Biomolecular Chemistry, 20(20), 4189-4203.
https://doi.org/10.1039/D20B00407K

Vishnuprasad, Padinjaredath Suresh

33. Nogara, G., Vishnuprasad, P.S., Cardoso, F., Ayoub, O.,
Giordano, S., & Luceri, L. (2022). The disinformation
dozen: An exploratory analysis of Covid-19
disinformation proliferation on Twitter. WebSci '22:
Proceedings of the 14th ACM Web Science Conference
2022 (pp. 348-358).
https://doi.org/10.1145/3501247.3531573

Wath, Yash

34. Wath, Y., Hariprasad, M., Shah, F., & Gupta, S. (2023).
Eavesdropping a quantum key distribution network
using sequential quantum unsharp measurement
attacks. The European Physical Journal Plus, 138(1).
https://doi.org/10.1140/epjp/s13360-023-03664-4

TECHNIGAL STAFF

Mayarambakam, Sasikumar

35. Sekar, K., & Mayarambakam, S. (2023). Effect of
annealed and non-annealed inorganic MnS
hole-transport layer for efficient sb, (S, Se), solar cells:
A theoretical justification. Physica Status Solidi (B) Basic
Research, 260(6).
https://doi.org/10.1002/pssb.202300087

36. Dyaga, B.,, Mayarambakam, S. et al. (2022). para-
Azaquinodimethane based quinoidal polymers for
opto-electronic applications: Impact of donor units on
the opto-electronic properties. Materials Advances,
3(17), 6853-6861.
https://doi.org/10.1039/D2MA00628F

Raju, Donempudi Siva

37. Raju,D.S., Bindu, S. H., Rajesh, M., Krishna, J. S.,
Krishna, V. V., Prasad Raju, B. D., & Raju, Ch. L. (2022).
Concentration quenching effect on luminescent
properties of Sm* ions doped ZnBiNaPSr glasses for
photonic device applications. Journal of Luminescence,
252. https://doi.org/10.1016/j.jlumin.2022.119292

38. Krishna, J.S., Bindu, S. H., Raju, D. S., et al. Structural,
optical and paramagentic investigations of (Mn2+)
ions doped Zincaluminoborophosphate (ZnAIBP) glass
system. Rasayan Journal of Chemistry, 15(3),2171-
2180. https://doi.org/10.31788/RJC.2022.1536992
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e |GEM GOMPETITION 202? e

The International Genetically Engineered Machine (iGEM) competition is a worldwide synthetic biology
competition conducted by the iGEM Foundation in Paris, France. The three-day-long event witnesses teams
fromall over the globe competingfor different track awards.

The iGEM 2022 team of IISER Tirupati won the gold medal at the Giant Jamboree that took place between
October 26-28,2022 in Paris, France, making it the only Indian team to have a four-medal winning streak. The
team had a nomination for track award in the "Best Diagnostics Project" field and also received a $2,500 USD
"Impact Grant" to help fund theirimpactful and ambitious project.

A iGEM2022team:NehaAdarsh, JhaganR,Manasa, N S, Sanskriti Saxena, Asma Shirin, Shreyas, S P, Shreyathaa
P, Shivangi B, Selva Bharathi, Sejal Khanna, Pratik Bathigowda, Namitha J P, Manali Damodhar and SasiM B.

The team won the award for their development of
AptaSteles, a revolutionary diagnostic kit for
Polycystic Ovarian Syndrome (PCOS). The kit is
designed to be user-friendly, accessible, economical,
and privacy-protective at all times. Aptamers are used
toidentify avariety of disease-specific biomarkers and
provide a digital readout that can be compared to the
patient's current condition. If undiagnosed, PCOS can
trigger other complications such as infertility and
ovarian cancer. Thus, to increase awareness of this
syndrome, the team actively organized a 3K PCOSrally
in Tirupati, Andhra Pradesh, along with other mini-
symposiums and talk series. The iGEM 2022 team of
BS-MS students from 2019 and 2020 batches was
mentored by Prof Ramesh Sonti, Dr Sanjay Kumar and
Dr Hussain Bhukya and the team plans to expand on
theirideatohelpindividuals and society.
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BS-MS STUDENTS

Abirami Menath (BS-MS - 201801035)

The 4" Conference of the Indian Society of Evolutionary
Biologists (ISEB), Ahmedabad University (Feb 09-11, 2023),
Presentation: Natural History and Behavioral Ecology of
Himalayan Myrmica species (Formicidae: Myrmicinae)

Pl: Prof Himender Bharti, Punjabi University, Patiala,
Punjab

Ujwal Reddy P (BS-MS - 201801061)

Astronomical Society of India Annual Meeting (Mar 01-05,
2023)

Presentation: Probing the Magnetic Fields of Plank
Galactic Cold Clump PGCC G089.75-02.16 With HINSA
Zeeman Experiment with the FAST Telescope

Performed observations with AIMPOL at ARIES Nainital
after observation time was granted based on the proposal
submitted along with PI.

Pl: Dr Eswaraiah Chakali, IISER Tirupati

Prarthana Agrawal (BS-MS - 201801096)

Cambridge International & Newnham College Scholarship
(Mar 14, 2023), Postgraduate scholarship to study at
Newnham College, University of Cambridge, UK

Anirudh Ravishankar (BS-MS - 201801147)

Short-term research stay award, granted a sum of 1200
Euros to stay and work during his MS thesis for a month,
European Southern Observatory, Garching bei Mlnchen,
Germany (Jun 2022)

Galaxy evolution coffee at the European Southern
Observatory, Germany

Presentation: Using radiative transfer models and
cosmological simulations to map the emission of cold gas
within galaxies (Feb 16, 2023)

Pl: Dr Gergd Popping, European Southern Observatory,
Germany

Anita P Saju (BS-MS - 201801164)

Yeast India 2023, 12th International Conference on Yeast
Biology (Mar 10-13, 2023)

Presentation: Systems-level understanding of the
emergence of biodiversity of microfungal morphologies

Pl: Dr Sreenivas Chavali, IISER Tirupati

Anhadsingh Kirpal Bagga (BS-MS - 20191006)
Project: Study of acoustic glitches in stars (2 months)

PI: Prof Anwesh Mazumdar, Homi Bhabha Centre for
Science Education-TIFR, Mumbai

Fathima Aslaha T R (BS-MS - 20191007)
Scientific Applications in South Asian Archeology, A three

— AGADEMIG AGTIVITIES OF SCHOLARY e

day International workshop in biological applications in
archaeology (Jun 14-16,2022)

Presentation: A Molecular Investigation of Tuberculosis in
the Neolithic Settlement of Burzahom

Pl: Dr Niraj Rai, Birbal Sahni Institute of Paleosciences
(BSIP), Lucknow

Yash Wath (BS-MS - 20191010)

Summer Research Fellow, Indian Academy of Sciences
(May 2022)

Measures of Quantum Chaos in 1D Bose-Hubbard Model

Pl: Dr Sudheesh Chethil, Department of Physics, IIST
Thiruvananthapuram

Nitish G S (BS-MS - 20191017)

Three Days National Workshop on Science
Communication organised by the School of Life Sciences,
JSS University, Mysuru, Karnataka in association with
DBT/Wellcome Trust India Alliance (Jun 14-16, 2022)
Disciplines in Science, Published in Consilience:
https://www.consilience-journal.com/issue-10-disciplines-
in-science

K S Apsara (BS-MS - 20191020)
Summer Research Fellowship (Apr 2022), Indian Academy
of Sciences, Bengaluru

Project: Area Impacted by the Landfalling Cyclones in the
Northern Indian Ocean (2 months)

Pl: Dr T Narayana Rao, National Atmospheric Research
Laboratory (NARL), Tirupati

Malavika Rajesh (BS-MS - 20191022)
The role of autophagy in cancer (2 Months)
Pl: Dr Ravi Manjithaya, JNCASR, Bengaluru

Sanskar Agrawal (BS-MS - 20191028)
Award won: Mimamsa National Mathematics Runner up,
IISER Pune (Apr 2022)

Adarsh S (BS-MS -20191053)

Project: A Study on Symplectic Groups (May 16-Jul 22,
2022)

P1: Dr Ambily A. A. CUSAT, Kochi

Vinay (BS-MS - 20191055)

Project: Plant pathogen interaction in arabidopsis (2
Months)

Pl: Prof Jagreet Kaur, University of Delhi

Ashesh Abhisek Khatua (BS-MS - 20191066)

FAST spectral-line polarization data reduction workshop
2022 (Jul 25-26,2022)

Presentation: On extracting the number density of
interstellar filaments
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Pl: Dr Eswaraiah Chakali, IISER Tirupati

Project: Automatic classification of galaxies using the
Galaxy Zoo data and supervised learning (Jul 2022)

Pl: Dr Ana Paulino Afonso, Instituto de Astrofisicae
Ciéncias do Espaco, Portugal

Principal Investigator of an accepted proposal at world's
largest filled-aperture radio telescope FAST for the
observation cycle 2022-23. The proposal received a total
of 1.22 hours of observing time towards the requested
PGCC source for HINSA Zeeman Experiment.

Selected for the ZTF Summer School 2022 in July 2022.
The selection was based upon on a motivation letter,
recommendation letter by the faculty adviser and an
assignment on establishing the period-luminosity
relationship of cepheid variable. Had both theory and
hands-on experience in the field of Multi-messenger
Astronomy in this school.

Saunak Bhattacharjee (BS-MS - 20191093)

An effective bound on Generalized Diophantine m-tuples
(Jun 06-Jul 31,2022)

Pl: Dr Anup B Dixit, IMSc, Chennai

Selected and attended Annual Foundation School 1 at [IT
Jodhpur, organized by National Center for Mathematics (a
joint initiative by IIT Bombay and TIFR Mumbai) (Dec
2022)

Faizee Ali Khan (BS-MS - 20191130)

NSAB: Natioanl Sympposium of Avian Biology (Nov 09-11,
2022)

Investigating criptic diversity and divergence patterns in
the subspecies of Grey-headed canary flycatcher, Pl: Dr V
V Robin, IISER Tirupati

Award won: Frank M. Chapman collection study award
Project: Data-driven Discovery of Dynamical Models
(May-Jul 2022)

Pl: Dr Vishwesha Guttal, IISc, Bengaluru

Vigneswaran Ravi (BS-MS - 20201010)

DAAD WISE Scholarship (Mar 03, 2023), Joint Summer
internship at Max plank institute for radioastronomy and
Argelander-Institut fir Astronomie, Germany

Project: Radioastronomy Winter School (Dec 20, 2022 to
Jan 02, 2023), IUCAA and TIFR

Soumik Roy (BS-MS - 20201022)

Project: Synthesis of Pentadentate N-donor Ligand
Framework and its Mnll-complex Synthesis

Pl: Dr Pankaj Kumar Koli, IISER Tirupati

Jhagan R (BS-MS - 20201024)

Training on stem cell-based experiments

Pl: Dr Saravanabhavan Thangavel, Centre for Stem Cell
Research (CSCR), A Unit of InStem Bengaluru, Christian
Medical College Campus, Vellore

Rushdha (BS-MS - 20201059)

Project: Photocatalysis of quantum dots
Pl: Dr Anshu Pandey, |1Sc, Bengaluru

Rishi Chaurasia (BS-MS - 20201077)

Development of Bio-Fluidic Model to Understand the role
of Hemodynamic Forces on Cancer Metastasis (May 14-Jul
15,2022)

Pl: Dr Narsing Kumar Jha, IIT Delhi

Tejaswini Venkatramanan (BS-MS - 20201090)
TSL 2022(Aug 13,2022)
Presentation: Help! it's ORD

Atharva Bilolikar (BS-MS - 20201096)

Project: Sustainable energy generation using vortex
induced vibrations (2 Months)

Pl: Dr Narsing Kumar Jha, IIT Delhi

Subhadip Dutta (BS-MS - 20201097)
Project: 1. Evolution of Intermediate Mass Stars, 2.

Infrared ray transmission in Indian Astronomical
Observatories (May-Jul, 2022)

Pl: Dr Bharat Kumar Yerra, Indian Institute of
Astrophysics, Bengaluru

Arijit Patra (BS-MS - 20201114)

SynBioBeta Student Grant (31 Mar 2023) was to attend
SynBioBeta 2023, The Global Synthetic Biology
Conference, which was held in Oakland, CA. The grant was
ajoint initiative of SynBioBeta and iGEM to inspire young
synthetic biology enthusiasts. The grant covers personal
Conference 3-Day Pass to SynBioBeta 2023 (valued
$2,995.00) and a travel grant for transportation and
accommodation of up to $500.00

Lakshmi T J (BS-MS -20201116)

Abhiprajna, A journey to the depth of the ocean (Feb 04-
05,2023)

Mimamsa Zonal topper, Organized by IISER Pune (Jan
2023)

Project: Design, synthesis and introducing organic radical
into chiral molecules for enhanced glum values

Pl: Prof Thilagar, 11Sc, Bengaluru

Somdatta Roy (BS-MS - 20201134)
Project: Dog Lab, (May to Jul, 2022)
Pl: Prof Anindita Bhadra, IISER Kolkata

M Revanth (BS-MS - 20201136)

Project: Reproductive Tract Infection (RTI) and Oral
Cancer Epidemiology (2 Months)

Pl: Dr Sajid, ICMR-National Institute of Cancer Prevention
and Research (NICPR), Noida

Abhiruchi Sah (BS-MS - 20201141)
Project: Antibiotic resistance (May to Jul 2022)

Pl: Dr. Jayanta Haldar, Jawaharlal Nehru Centre for
Advanced Scientific Research (JNCASR), Bengaluru

Arijit Shankar Banerjee (BS-MS - 20201149)

Project: Compiling catalogues of OB stars and Calculating
the Solar Offset (May 29 to Jul 28, 2022)
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PI: Dr. Yogesh C Joshi, Aryabhatta Research Institute of
Observational Sciences (ARIES), Nainital, Uttarakhand

Madhusmita Mahanta (BS-MS - 20201159)

Project: Photocatalytic Newman Kwart Rearrangement
(May 15-Jul 28,2022)

Pl: Dr Mrinmoy De, |ISc, Bengaluru

Hars Uttam (BS-MS - 20211079)

Silver Honor in International Astronomy and Astrophysics
Competition (IAAC)

Anjala Shajinos (BS-MS - 20211110)

Project: Isolation of piRNA and checking their expression
in cervical cancer cells (2 Months)

Pl: Dr Ani V Das, Rajiv Gandhi Centre for Biotechnology
(RGCB), Thiruvananthapuram

Arshnoor Kaur (BS-MS - 20211162)

Award Won: State Topper (National Graduate Physics
Examination 2023) (Jan 2023)

Indian Association of Physics Teachers (IAPT), Topped the
Olympiad in the state of Andhra Pradesh

Kishore Karthick (BS-MS - 20221082)
Project: Construction of a completely wind-powered,

radio-controlled glider (Started in Nov 2022 - Ongoing),
Aero Club of India

PhD STUDENTS

Saniya Patil (PhD - 20173102)

EMBO Tuberculosis 2022 workshop travel fellowship,
European Molecular Biology Organisation (EMBO). The
travel fellowship was awarded to 12 students (PhDs or
Postdocs) from lower or middle income countries to attend
the conference. It covered the registration fees of the
conference and provided financial support to cover partial
costs of travel and accommodation.

EMBO workshop on Tuberculosis held at Institut Pasteur,
Paris, France, Presentation on 'Outer membrane proteins
and antibiotic uptake in Mycobacterium tuberculosis' (Sep
12-16,2022)

Pl: Dr Raju Mukherjee, IISER Tirupati

Nivetha Murugesan (PhD - 20173105)

4th Indian Society of Evolutionary Biologists meeting (Feb
09-11,2023)

Presentation: Multi-functional evolution of palm squirrel
coat coloration

Pl: Dr Nandini Rajamani, IISER Tirupati

Salvi M (PhD - 20173401)
Early Career Conference (Jun 26 - Jul 01, 2022)

Presentation: Gas-phase spectroscopic study of d-dAMP
in a cryogenic 16-pole wire trap

Pl: Dr S Sunil Kumar, lISER Tirupati & Prof. Roland Wester,
University of Innsbruck, Austria

The work presented at the conference was funded by
OeAD (Ernst-Mach worldwide scholarship) and University
of Innsbruck, Austria during the period Feb to Oct 2021.

Arka Bhattacharya (PhD - 20173402)

Raman Optronics Webinar Series - ROWS 2022 (Nov 07-
Dec 07,2022)

Presentation: The Role of Dielectric Layer on Interface
Trap Density in Single Crystal Organic Field Effect
Transistors

Pl: Dr T Kanagasekaran, IISER Tirupati

Mayur Bajaj (PhD - 20182106)

International Conference on Current Trends and Future
Prospects of Plant Biology, University of Hyderabad (Mar
23,2023)

Presentation: Dissecting the mechanism underpinning
priming in photosynthetic organisms

Pl: Prof B J Rao

Gowthaman Suresh (PhD - 20183105)

DAAD_Research Grants - Bi-nationally Supervised
Doctoral Degree (Oct 2022)

It is a scholarship for PhD students to visit and collaborate
with research labs in Germany as a part of PhD project.

Pl: Dr Vasudharani Devanathan, IISER Tirupati & Prof
Konstanze Winklhofer, Ruhr University Bochum, Germany

Anubhav Kumar (PhD - 20183207)

ChemSci 2023: Leaders in the Field Symposium at
JNCASR, Bengaluru (Jan 23-25, 2023)

Presentation: Capturing Elusive Carbocations and
Carbanions in Aqueous Microdroplets

Best Poster Presentation, Chemistry day, IISER Tirupati
(Oct 29, 2022)

Pl: Dr Shibdas Banerjee, IISER Tirupati

Subramanyan K (PhD - 20183213)

International Conference on 'Battery Science and
Technology 2022, Resurrecting Graphite from Spent
Lithium-ion Batteries as Sodium-ion Battery Anode with
Ether-based Electrolyte, Awarded first prize in oral
presentation (Jun 02-04, 2022)

Pl: Dr Aravindan Vanchiappan, IISER Tirupati

Sudeshna Patra (PhD - 20183405)

The 7th Chile-Cologne-Bonn-Symposium Physics and
Chemistry of Star Formation the Dynamical ISM Across
Time and Spatial Scales, Puerto Varas, Chile (Sep 26-30,
2022), Impact of Environments on the Star Formation
Process: Outer versus Inner Milky Way

3rd Meeting on Star Formation: Star formation studies in
the context of NIR instruments on 3.6m DOT, held at
ARIES, Nainital (May 04-07, 2022)

Talk: Outer versus Inner Milky Way - A comparative
analysis using Dense Gas Tracers

Pl: Dr Jessy Jose, IISER Tirupati
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Surya Narayana Sangitra (PhD - 20183406)

APS March Meeting (March 22, 2023)

Presentation: Novel smart materials from Pluronic F127
and akaganeite (B-FeOOH) nanorods

Pl: Dr Ravi Kumar Pujala, IISER Tirupati

Anita Banerjee (PhD - 20192103)

Biology Day 2022 (Nov 05, 2022)

Mechanisms underlying mesoderm patterning along
antero-posterior axisin vertebrate embryo development
Pl: Dr Ramkumar Sambasivan, IISER Tirupati

Sneha Mandal (PhD - 20192205)

International Workshop on Nano-Engineered Materials
2023 (Jan 05-06, 2023)

Presentation: Cellulose Nanocrystals and Laponite Clay as
polymer composite electrolyte for Na-S Batteries

Pl: Prof Vijayamohanan K Pillai, IISER Tirupati

Vaibhav Singh (PhD - 20192207)

ACMM 2022 (Asian Conference on Molecular Magnetism)
(Dec 06-09, 2022)

Presentation: Variation of slow relaxation of
magnetization by Ln(lll) ion upon varying coordination
number from seven to ten with a rigid N,O,-pentadentate
basis

Pl: Dr Arun Kumar Bar, IISER Tirupati

Arya George (PhD - 20193110)

Chromosome Stability Meeting 2022 (Dec 14-18, 2022)
Presentation: Investigating the role of nuclear envelope
tethering on meiotic DNA break distribution, Best Poster
Award - Chromosome Stability Meeting 2022

Pl: Dr Vijayalakshmi V Subramanian, IISER Tirupati

Rahail Ashraf Wani (PhD - 20193117)

International Symposium on Mitochondria, Cell Death and
Diseases (Feb 18-19,2023)

Presentation: Amelioration of Ovarian Cancer progression

by restoration of Mfn2 mediated Mitochondrial fusion via
AMPK/mTOR/P-ERK AXIS

Best poster award at the International Conference on
frontier areas of science and technology, Best poster
award at biology day at IISER Tirupati

Pl: Dr Sanjay Kumar, IISER Tirupati

GadhaR (PhD - 20193402)

IISER Tirupati Chemistry Day

Presentation: Manifestations of the structural origin of
supercooled water's anomalies in the heterogeneous
relaxation on the potential energy landscape

Pl: Dr Rakesh S Singh, IISER Tirupati

Devidutta Samantaray (PhD - 20213104)

International Conference on Food and Nutritional Security
& 5th International Plant Physiology Congress & 44th
Annual Meeting of Plant Tissue Culture Association (Jan
06-09,2023)

Presentation: Thermopriming mitigates the effects of heat

stress by modulating the expression of heat shock factors
in Brassica juncea (Indian mustard)

Pl: Dr Annapurna Devi Allu, IISER Tirupati

Award won: 2023-2024 Fulbright-Nehru Doctoral
Research Fellowship (Mar 2023)

Sandhyarani Panigrahy (PhD - 20213407)

41st Annual Meeting of the Astronomical Society of India
Presentation: Role of magnetic fields in the massive
starforming region Cep A

Pl: Dr Eswaraiah Chakali, IISER Tirupati

RESEARGH ASSOGIATE

Harshini Chakravarthy (6006)

Science is Fun' Workshop (Apr 16, 2022)

Presentation: DIY science experiments for high school
students in Govt. schools around Tirupati and Yerpedu
area, Pl: Dr Vasudharani Devanathan, |ISER Tirupati
DBT-Research Associate Fellowship (Jan 12, 2023)
Project: Job Shadowing Program at the Advanced
Microscope Facility, Queensland Brain Institute, Brisbane,
Australia (Feb 25-Mar 17, 2023), PI: Dr. Rumelo Amor,
Queensland Brain Institute

Participated in the 5th National Post-Doctoral Symposium
at IISER Thiruvananthapuram, Jul 20-22, 2022

Bijas N (30221101)

41st Annual Meeting of the Astronomical Society of India
(Mar 01-05, 2023)

Presentation: Dust Polarization properties towards the

anti-center galaxy
Pl: Dr Eswaraiah Chakali, IISER Tirupati

TECHNICAL STAFF

Sasikumar Mayarambakam

Project: Active Materials for Flexible Perovskite Solar
Cells (MASOFLEX) - 1.1 year

Pl: Prof. Bruno SCHMALTZ, University of Tours, France

Sivaraju Donempudi

National Conference on Science, Technology and
Applications of Rare Earths (STAR - 2022), SV University,
Tirupati (Sep 22-23, 2022)

Presentation: Spectroscopic investigations on Sm3+ doped
ZnBiNaPSr oxyfluoride glasses for reddish-orange lighting
applications

Received Best Paper award for the oral presentation, Rare
Earths Association of India & Department of Physics and
Chemistry, Sri Venkateswara University, Tirupati
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— FAGULTY AND STAFF TURNOVER e

FAGULTY AND STAFF TURNOVER AT IISER TIRUPATI IN 2022-2023

Faculty and Staff who joined IISER Tirupati in 2022-2023

Sr No Name Designation Date of Joining
1 Mr Kondapalli Kiran Private Secretary 13-05-2022
2 Mr Kumar Himanshu Shekhar Deputy Registrar 23-05-2022
3 Mr Tanati Naveen Kumar Reddy Assistant Registrar 20-06-2022
4 Mr Gajendra K Physical Education Instructor 22-08-2022
5 Dr Aradhana Singh Inspire Faculty 28-09-2022
6 Mr AC Kartheek Office Assistant (Multi Skill) 17-10-2022
7 Dr Srabani Kar Inspire Faculty 27-10-2022
8 Dr Baburam Upadhaya Assistant Professor Grade-I| 08-12-2022
9 Dr D Bhanu Sree Reddy Visiting Professor 15-02-2023

10 Dr Ambrish Saxena Principal Scientific Officer 09-03-2023
11 Dr Utpal Saikia Ramanujan Fellow 13-03-2023

Staff who have left IISER Tirupati in 2022-2023

SrNo Name Designation Date of Relieving
1 Mr Ramesh Karagani Office Assistant (Multi-Skill) 11-05-2022
2 Mr Kondapalli Kiran Private Secretary 13-06-2022
3 Prof Venkata Ramesh Sonti Professor 30-12-2022
4 Dr C P Mohan Kumar Registrar 31-03-2023
5 Mr Abhinav Anand Private Secretary 31-03-2023
6 Dr Pakala Suresh Babu Assistant Professor (Contractual) 11-06-2022
7 Prof G Ambika Visiting Faculty 23-12-2022
8 Dr Utpal Saikia Visiting Faculty 12-03-2023
9 Dr Debasish Koner Inspire Faculty 30-11-2022
10 Dr Annwesha Dutta Inspire Faculty 30-11-2022
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OF FAGULTY

Ambika G

e Editorial Board Member, Philosophical Transactions of
the Royal Society A: Mathematical, Physical and
Engineering Sciences, Royal Society Publishing, London

e Editorial Board Member, European Physical Journal
Special Topics, Germany

e Visiting Associate, Inter-University Centre for
Astronomy and Astrophysics (IUCAA), Pune

Aniket Chakrabarty
e Life Member, Mineralogical Society of Great Britain
and Ireland

e Life Member, Indian Geological Congress

Anilatmaja Aryasomayajula
e Member, Ramanujan Mathematical Society

Annapurna Devi Allu

e Member, Review Committee Meeting for evaluation of
application under C V Raman International Fellowship
(CVRF) for African Researchers for the year 2022-
2023

e Member, DBT Sub-committee for assessment of the
letter of intents for the proposal call on “Genome
Editing of Crops for Enhanced Attributes”

e Akshay U Nair: Fullbright Nehru Doctoral Program
(2022-2023)

e Devidutta Samantaray: Fullbright Nehru Doctoral
Program (2023-2024)

e Shubham Vishwakarma: Australia India Research
Students Fellow (2023)

Aradhana Singh
e DST-INSPIRE Fellow

Aravindan Vanchiappan

e Editor, Journal of Industrial and Engineering
Chemistry, Elsevier

e Editorial Advisory Board Member, Energy Technology,
Wiley

e Fellow of Institute of Physics (FInstP), UK

o Fellow of Royal Society of Chemistry (FRSC), UK

e Member in Technology Advisory Group (TAG) for e-
Mobility by DST, Govt. of India

e Life Member, Indian Society for Electroanalytical
Chemistry (ISEAC)

e Life Member, Society for Advancement of
Electrochemical Science and Technology (SAEST)

— MEMBERSHIPS, FELLOWSHIPS & AFFILIATIONS—

e Life Member, Chemical Research Society of India (CRSI)

o Life Member, Materials Research Society of India
(MRSI)

Arunima Banerjee

e Editorial Board Member, Journal of Astronomy and
Astrophysics, Published by Springer on behalf of the
Indian Academy of Sciences

e Chair of Working Group for Gender Equity,
Astronomical Society of India (ASI)

e Visiting Associate, Inter-University Centre for
Astronomy and Astrophysics (IUCAA), Pune

Arun Kumar Bar

e Member of Topical Advisory Panel of the journal
Magnetochemistry

Ashwani Sharma

o Lifetime Member, International Society of Aptamers
(INSOAP), UK

Baburam Upadhaya
e Member, English Language Teachers Association of
India

Balaraman Ekambaram

o Affiliate Member, International Union of Pure and
Applied Chemistry (IUPAC)

o Fellow of Royal Society of Chemistry (FRSC)

e Elected Member, National Academy of Sciences, India
(NASI)

e Life Member of Chemical Research Society of India
(CRSI)

e Life Member, Catalysis Society of India

o Life Member, Material Research Society of India
(MRSI)

Chitrasen Jena

e Council member of the STAR Collaboration at
Brookhaven National Lab, New York, USA

e Member of the Electron-lon Collider User Group at
Brookhaven National Lab, New York, USA

e Associate member of the ALICE Collaboration at the
European Organization for Nuclear Research (CERN),
Geneva, Switzerland

Eswaraiah Chakali

e Life Member, Astronomical Society of India (ASI)
Membership ID: L2376)
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e Life Member, Innovation, Science & Technology
Foundation (ISTF), Tirupati

Gopinath Purushothaman
e Member, American Chemical Society (ACS)

e Lifetime Member, Chemical Research society of India
(CRSI)

Jatish Kumar

e Early Career Advisory Board Member, ACS Materials
Letters

o Guest Associate Editor for special issue on
Supramolecular Chemistry in the journal Frontiers in
Chemistry

e Member, Chemical Research Society of India (CRSI)
e Member, Materials Research Society of India (MRSI)

e Member, Japan Society for Promotion of Science
(JSPS) Alumni, India

e Member, Marie Curie Alumni Association, India

Jessy Jose

e Member, International Astronomical Union (IAU)
e Member, Astronomical Society of India (ASI)

e Member, American Astronomical Society (AAS)

e Member, Scientific Advisory Committee - India TMT
(Thirty Meter Telescope, DST Mega Science Project)

e Member, International Science Development Team
(ISDT) for TMT

e External Review panelist for Cycle 1 of NASA - James
Webb Space Telescope (JWST) observing proposal

e Associate, Inter-University Centre for Astronomy and
Astrophysics (IUCAA), Pune

Lakshmi Lavanya Ramamurthy
e Member, Ramanujan Mathematical Society

NagarajD S
e Fellow, Indian Academy of Sciences (I1ASc), Bengaluru

e Fellow, Indian National Science Academy (INSA), New
Delhi

e Fellow, National Academy of Sciences, India (NASI),
Prayagraj (Allahabad)

Nandini Rajamani
e Member, Animal Behaviour Society

e Member, [IUCN SSC Small Mammal Specialist Group
2021-2025

e Member, American Society of Mammalogists

e Member, International Society for Ecological
Economics

e Member, Ganga Committee (Centre for Ganga River
Basin Management and Studies at |IT Kanpur) - [ISER
Tirupati representative, 2020 onwards.

Nibedita Pal
o Lifetime Membership, Fluorescence Society of India

Nirmala Krishnamurthy
e Member, American Chemical Society (ACS)

e Member, lota Sigma PI: The National Honor Society for
Women in Chemistry, USA

Padmabati Mondal
e Member, Chemical Research Society of India (CRSI)
e Member, Swiss Chemical Society (SCS), Switzerland

o Affiliation to European Photochemistry Association
(EPA)

Pankaj Kumar

e Member, Society of Biological Inorganic Chemistry
(SBIC)

e Humboldt Experienced Research Fellow
e DAAD Experienced Research Fellow

Raghunath O. Ramabhadran
e Member, American Chemical Society (ACS)

Rajesh Viswanathan

e Member, American Chemical Society (ACS), since 2002
(#2309117).

e Member, American Society of Pharmacognosy (ASP),
since 2014 (# 8561585), serving on their editorial
website committee

e International Society for Cyanophyte Research

e Faculty member, Alpha Chi Sigma (AXz), Cleveland
Chapter, Ohio, USA

e Member, Chemical Research Society of India (CRSI)

Raju Mukherjee

e Life Member, Indian Proteomics Society, CSIR-CCMB,
Hyderabad

Ramkumar Sambasivan

e Member, Indian Society for Developmental Biologists
(InSDB)

Ravi Kumar Pujala

e Member, Screening and Assessment Committee for
PMREF Fellowship constituted by the University of
Hyderabad (since March 2023)

e Member, Board of Studies for BSc (Blended) Program
in PVKN Govt. College, Chittoor, Andhra Pradesh, in
collaboration with the University of Melbourne,
Australia

e Member, Indian Society of Rheology

RobinVV
e Member in the Madras High Court appointed scientific
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committee on invasive species to oversee conservation
action across the Tamil Nadu state based on scientific
contributions

e Society for the Study of Evolution (SSE), USA
e International Biogeographic Society (IBS), USA
e Association of Avian Biologists of India (AABI)
e Editor, Ecology and Evolution, Wiley

e Editor, Proceedings of the Royal Society B: Biological
Sciences, Royal Society Publishing

e Editor, Journal of Biogeography, Wiley

e Editor, Current Science, Published by the Current
Science Association along with the Indian Academy of
Sciences

Sanjay Kumar

e Lifetime Member, Indian Association of Cancer
Research - IACR (Membership No. LM/1227)

e Lifetime Member, Indian Society of Cell Biology - ISCB
(Membership No. 202320)

e Lifetime Member, Society for Mitochondrial Research
and Medicine-India - SMRM (Membership No.--
LM/264/2023)

Sambuddha Sanyal
e Regular Member, American Physical Society (APS)

e Honorary Member, Quantum Ecosystems and
Technology Council of India (QETCI)

Shibdas Banerjee

e Proteomics Society, India (PSI)

e Chemical Research Society of India (CRSI)

e Indian Society for Mass Spectrometry (ISMAS)

Soumit Sankar Mandal

e Biophysical Society, USA

e Protein society, USA

e Biophysical Society of Japan, Japan

Subhash B
e Member, American Mathematical Society (AMS)

Suchi Goel

e Lifetime Membership, Innovation, Science and
Technology Foundation, Tirupati

Sunil Kumar S

e Executive Committee Member, Indian Society of
Atomic & Molecular Physics (ISAMP)

e Associate Member, Inter-University Center for
Astronomy & Astrophysics (IUCAA)

Souradeep Majumder

e Reviewer, Mathematical Reviews, American
Mathematical Society

e Reviewer, zbMATH (Zentralblatt MATH), European
Mathematical Society, Germany

e Reviewer, Proceedings - Mathematical Sciences,
Published by Springer on behalf of the Indian Academy
of Sciences

e Member, Innovation, Science & Technology Foundation
- Tirupati (ISTF-Tirupati)

Sreenivas Chavali

e Life Member, International Society for Computational
Biology (ISCB), USA

e Member, Society for Molecular Biology & Evolution
(SMBE), USA

Tapan Chandra Adhyapak

e Member, Center for Atomic, Molecular, and Optical
Sciences and Technologies (CAMOST) - a joint venture
between IISER Tirupati and IIT Tirupati

e Member, Innovation, Science & Technology Foundation
(ISTF), Tirupati

Utpal Saikia

e American Geophysical Union (AGU), United States

e European Geophysical Union (EGU), European Union
e Ramanujan Fellowship (2023), DST-SERB, India

Vasudharani Devanathan
e Member, Indian Academy of Neurosciences (IAN)
e Member, Society for Neuroscience (SfN)

Vijayalakshmi V Subramanian
e Membership, Genetics Society of America (GSA)

e Early Career Editor, Molecular Biology of the Cell
(MBoC), Published by the American Society for Cell
Biology (ASCB)
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——EXTRAMURAL RESEARCH PROJECTS e

DETAILS OF ONGOING EXTRA MURAL PROJECTS DURING THE FINANCIAL YEAR 2022-23

SI. Title/Scope of the R&D Project and Funding Yearin Total Sanction Amount Grant
No. Project Investigator Agency which received
started  cgpital Recurring Total during the
year

(2022-2023)

1 30216007-Atomic sheet based electronic ~ SERB 2016 1868846 1509085 3377931 83904
applications: A theoretical perspective
Pl: Dr Sudipta Dutta

2 30216008-Surface acoustic wave SERB 2016 2341420 2033742 4375162 0
microfluidics: micro-particle patterning
to biosensors

Pl: Dr Dileep Mampallil

3 30216009-Automatic analysis of avian SERB 2017 409093 5404509 5813602 0
acoustics

Pl: Dr Robin V Vijayan

4 30216010-Understanding small SERB 2017 395100 4252070 4647170 0
molecule permeation in Mycobacterium
tuberculosis: Towards rational design of
drugs with penetrating scaffolds
Pl: Dr Raju Mukherjee

5 30216012-Unravelling the role of root SERB 2017 900000 4302560 5202560 19977
cap-specific mannose-binding lectin
proteins in root development and their
implications in shaping the plant response
to environmental cues

Pl: Dr Eswarayya Ramireddy

6 30216013-Does sciurid response to SERB 2017 620397 3614599 4234996 0
human habitat modifications mimic climate
change? A study of demographic response
on the highest mountains of western Ghats

Pl: Dr Nandini Rajamani

7 30117014-Inspire Faculty Award DST/INSPIRE 2015 1225000 7402422 8627422 0
Pl: Dr Arunima Banerjee

8 30210715-Nitric Oxide Dioxygenation SERB 2017 1840000 2634000 4474000 0
Reactions and their Mechanistic Insights

Pl: Dr Pankaj Kumar

9 30217016-Ramanujan Fellowship SERB 2017 0 8900000 8900000 0
Pl: Dr Vanchiappan Aravindan

10 30217017-DNA/RNA/XNA based smart SERB 2015 950000 700000 1650000 0
nanocages for targeted drug delivery
Pl: Dr Ashwani Sharma

11 30317018-Tuberculosis Diagnostics DBT 2018 1500000 2991800 4491800 0
Based on Mycobacterial Glycolipid-protein
interactions

Pl: Dr Raju Mukherjee

Remarks (Status: Ongoing)
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Sl.

No.

Title/Scope of the R&D Project and
Project Investigator

Funding Year in
Agency which
started

Total Sanction Amount

Capital

Recurring

Total

Grant
received
during the
year
(2022-2023)

12

30117019-Inspire Faculty Award
Pl: Dr Sai Kranthi

DST/INSPIRE 2017

2450000

1050000

3500000

0

13

30217020-Ramanujan Fellowship
PI: Dr Gopinath Purushothaman

SERB 2018

3800000

3800000

700000

14

30217021-Nuclease resistant aptamer-
nanoparticle conjugate against B7-H3 as
targeted therapy and imaging in
retinoblastoma

Pl: Dr Ashwani Sharma

SERB 2018

3174600

3174600

15

30217022-Theoretical Investigation of
Magnetism at Different Length scales
PI: Dr Sasmita Mohakud

SERB 2018

2000000

1812600

3812600

16

30318024-Investigation of Kruppel-like
factor 8 (KLF8) as a Novel Therapeutic
Target for Ovarian Cancer

PI: Dr Sanjay Kumar

DBT 2018

8800000

8800000

1922000

17

30218025 - The Ramanujan Fellowship
Award

Pl: Dr Shibdas Banerjee

SERB 2018

3800000

3800000

740000

18

30318026-Maintenance of Repressive
Chromatin by NF-kB in the Immune
System and Cancer: Towards Novel
Physiological Insights and Therapeutic
Approachrs (DBT WELCOME)

PI: Dr Sivakumar vallabhapurapu

IndiaAlliance 2018
DBT wellcome

3750000

30722240

34472240

5916276

19

30218027-Cohomology classes of
suspension of generalised projective
Stiefel manifold and application

PI: Dr Subhash

SERB 2018

1462560

1462560

20

30218028-Where are geographic barriers
to avian geneflow across peninsular India:

Testing hypotheses on biogeography,
genetic connectivity and evolution

Pl: Dr Robin V Vijayan

SERB 2018

98945

3406474

3505419

21

30218030-A study on questions related

to the Fourier transform on the Heisenberg

group and to certain function algebras on
locally compact groups

Pl: Dr Lakshmi Lavanya R

SERB 2018

95000

1488558

1583558

22

30118032-Life under thermodynamic limit:

Insights from methanogenesis in archaea
Pl: Dr Mousumi Banerjee

DST/WOSA 2018

3185000

3185000

23

30218033-Maintenance of Pro-

Tumorigenic Repressive Chromatin by NF-
kB: Towards Novel Therapeutic Approaches

and Physiological Insights
PI: Dr Sivakumar vallabhapurapu

SERB 2018

626850

3945245

4572095

Remarks (Status: Ongoing)
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Sl.

No.

Title/Scope of the R&D Project and
Project Investigator

Funding Year in
Agency which
started

Total Sanction Amount

Capital

Recurring

Total

Grant
received
during the
year
(2022-2023)

24

30418035-INDO-US Training
Programme "Bioacoustics"

Pl: Dr Robin V Vijayan

IUSSTF 2019

850000

850000

0

25

30318037-Non-transgenic crop
improvement of grain amaranth (A.
hypochandriacus) for determinate
growth, enhanced seed yield and oil by
establishment of TILLING by sequencing
platform

Pl: Dr Eswarayya Ramireddy

DBT 2019

1337568

1337568

26

30218038-Metallaphotoredox
Catalyzed Romote (B &Y) C (sp3) -H
Trifluromethylation & Acylation of
Carboxamides

Pl: Dr Gopinath Purushothaman

SERB 2019

3043120

3043120

250000

27

30218039-G proteins and prions in
regulation of neuritogenesis in diabetes
induced neurodegeneration

Pl: Dr Vasudharani Devanathan

SERB 2019

3912832

3912832

28

30218040-Desorption Electrospray
lonization Mass Spectrometric Imaging
for Rapid Molecular Diagnosis of
Nephrotic Syndrome

Pl: Dr Shibdas Banerjee

SERB 2019

1500000

1800000

3300000

29

30218042-Multidomain protein dynamics
and their functional implications: A single
molecule force spectroscopic study

PI: Dr Soumit Sankar Mandal

SERB 2019

2200000

1892000

4092000

95342

30

30518043-Removal of Invasive Alien
Species and Restoration of Native Grass
Land in Kodaikanal Division

Pl: Dr Robin V Vijayan

Tamilnadu 2019
Forest Dept.

575000

575000

330000

31

30119046-DST/Inspire
Pl: Dr Ravikumar Pujala

DST/INSPIRE 2019

1340972

1340972

1105226

32

30119050-DST/Inspire
Pl: Dr Shalini Bhattacharya

DST/INSPIRE 2019

2100000

2100000

981942

33

30119051-WOSA- B Trash to teasure-
the transformation of waste into hih
performance electrodes for charge
storage devices towards zero-emission
transportation

Pl: Dr DivyaM L

DST 2019

700000

2132720

2832720

600000

34

30219048-Janus PNAs as innovative
programmable and functional
supermolecules for multifaceted
chemical biology application

Pl: Prof KN Ganesh

SERB 2017

5200000

3160000

8360000

Remarks (Status: Ongoing)
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Sl.

No.

Title/Scope of the R&D Project and
Project Investigator

Funding Year in
Agency which
started

Total Sanction Amount

Capital

Recurring

Total

Grant
received
during the
year
(2022-2023)

35

30319054-Explore the functional role of
heterotrimeirc G-protein signalling in
desiccation tolerant lower group of the
land plant

PI: Dr Swarup Roy Choudhury

DBT 2019

664950

1336000

2000950

0

36

30219056-Identification and functional
characterization of combined drought
and heat stress responsive transcription
factors in Arabidopsis thaliana

Pl: Dr Annapurna Devi Allu

SERB 2019

1115000

1629500

2744500

37

30219057-Role of polyampholyte and
Polyelctrolyte Polypetide segments in
modulating protien expression
homeostasis and functionality of
intrinsically disordered protiens

Pl: Dr Sreenivasa Chavali

SERB 2019

1617500

1685250

3302750

38

30219059-DNA Interations to provide

mechanism insights into the kinetics of

DNA bending using and single molecule
spectroscopy

Pl: Dr Soumit Sankar Mandal

SERB 2019

2500000

1993000

4493000

500000

39

30219061-Investigation of Soil Moisture,
energy balance and cloud interactions

in a changing climates scenario

Pl: Dr Saikranthi

SERB 2019

3000000

1979120

4979120

400000

40

30220063-Synthetic control on reduction
of dimensionality in lead halide perovskites
for efficient broad-band emission

Pl: Dr Janardhan Kundu

SERB 2019

2000000

3023830

5023830

1000000

41

30220064-The Role of mitochondrial
dynamics in mitochondrial dysfunction
during the progression of Cancer

PI: Dr Sanjay Kumar

SERB 2019

945400

4678120

5623520

1700000

42

30220065-Chiral Luminescent material as
security tags for anti-counterfeiting
Pl: Dr Jatish Kumar

SERB 2020

3000000

1741000

4741000

100000

43

30319047-DBT- Ramalingaswami
Re-entry Fellowship
Pl: Dr Sreenivasa Chavali

DBT 2019

9610000

9610000

800000

44

30319054-DBT- Deciphering the chickpea
PI: Dr Swarup Roy Choudhury

DBT 2019

4250000

4250000

45

Rufford Foundation, UK
Pl: Dr Robin V Vijayan

Rufford 2019

56100000

56100000

46

30319049-The Dhuleep Matthai Nature
Conservantion Trust (DMNCT)-
Conservation action with Forest
Departments on Montane Shola Habitats

Pl: Dr Robin V Vijayan

DMNCT 2019

1500000

1500000

555000

Remarks (Status: Ongoing)
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Sl. Title/Scope of the R&D Project and Funding Yearin Total Sanction Amount Grant
No. Project Investigator Agency which received
started  cypital Recurring Total during the
year
(2022-2023)

47 30519053-Wildlife Conservation Trust WCT 2019 0 500000 500000 0
(WCT)- Small grants for conservation of
Endangered Species and their habitat
(WCT-SG)
Pl: Dr Robin V Vijayan

48 30520062-Developing cellular models for NGO 2019 0 400000 400000 360000
GNE Myopathy
Pl: Dr Ramkumar Sambasivan

49 30520066-Scheme on R & D for MOEF 2019 495000 7318491 7813491 709061
Conservation & Development (MoEF)
Pl: Dr Robin V Vijayan

50 30119058-WOS-B - Molecular mechanism  DST 2019 0 2934000 2934000 0
mediating diabetic retinal
neurodegeneration role of cell adhesion
molecules
Pl: Dr Harshini Chakravarthy

51 Evolution 2019-Providence Rhode Island SERB 2019 0 107408 107408 0
USA
PI: Dr Robin V Vijayan

52 Indo-US- Light induced energy tech IUSSTF 2019 0 400000 400000 0
PI: Prof Vijayamohanan K Pillai

53 30520076-India Bioscience IndiaBioscienc 2020 0 70000 70000 0
PIl: Dr Robin V Vijayan e

54 30120077- DST Swarna Jayanti DST 2020 0 2500000 2500000 0
Pl: Dr E Balaraman

55 30120078- DST Swarna Jayanti DST 2020 0 2500000 2500000 0
Pl: Dr V Aravindan

56 30120082- Inspire Faculty Award DST/INSPIRE 2020 0 2200000 2200000 1548000
Pl: Dr Debasish

57 30120096- Inspire Faculty Award DST/INSPIRE 2021 0 2200000 2200000 2224000
PI: Dr Hussain

58 30220079- Building next generating Lion SERB 2020 2800000 500000 3300000 0
Pl: Dr V Aravindan

59 30220080- Bulding Better Batteries SERB 2020 2500000 250000 2750000 500000
Pl: Dr V Aravindan

60 30220081-Non Innocent Ligands SERB 2020 2150000 5345752 7495752 1200000
Pl: Dr E Balaraman

61 30220083-Investigations on Quantum SERB 2020 1996753 452675 2449428 100000
matte
Pl: Dr. Sambuddha

62 30220084- Light Induced spin- crossover SERB 2020 1500000 380000 1880000 0

Pl: Dr Padmabati M

Remarks (Status: Ongoing)
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Sl. Title/Scope of the R&D Project and Funding Yearin Total Sanction Amount Grant
No. Project Investigator Agency which received
started  cypital Recurring Total during the
year
(2022-2023)
63 30220086- Biomimetic Total Synthesis SERB 2020 2088700 4297702 6386402 0
Pl: Dr Rajesh V & Dr. Suchi Goel
64 30220087- Development of SERB 2020 682999 1817000 2499999 600000
Asymmetric Michael
PI: Dr Kiran Kumar P
65 30220088- In Silico inverse design SERB 2020 2250000 510000 2760000 70000
Pl: Dr Rakesh
66 30220089- Investigating the role fo SERB 2020 1500000 1343500 2843500 150000
tumor suppression protein
Pl: Dr Nibedita
67 30220095- SERB SERB 2021 3500000 1362000 4862000 300000
Pl: Dr Ravi Kumar Pujala
68 30220097- Microfluidic Confinement SERB 2021 2992500 2620250 5612750 400000
of Bacteria
Pl: Dr Dileep Mampali
69 30320092-Energy conservation DBT 2021 0 1140000 1140000 0
through electron
Pl: Dr Mousumi
70 30320094- Ramalingaswami Reentry Regional 2020 0 1050000 1050000 0
RCB Center for
PI: Dr V S Vijayalakshmi Biotechnology
71 30420069- Ligand Confinement driven The Royal 2019 0 1093335 1093335 0
Pl: Dr Arun Kumar Soceity , UK
72 30520070-Improved root nodule formation STARS 2019 1050000 3945000 4995000 1091000
PI: Dr Swarup Roy
73 30520071-Chemical tuning of crystal field ~ STARS 2019 750000 4058000 4808000 934000
Pl: Dr Arun Kumar
74 30520072-National Conservation NCF (National 2020 457000 3181932 3638932 250000
foundation Conservation
PI: Dr Robin V Vijayan Foundation)
75 30520073-Biodiversity Assessment MoU with 2020 0 700000 700000 840000
PI: Dr Nandini Rajamani Andhra
Pradesh
Mineral
Development
Corp. Ltd
76 30520074-Synthesis and evaluation of Alnylam 2020 0 1111763 1111763 0
PNA Pharmaceutica
Pl: Prof KN Ganesh Is, Boston,
USA
77 30520090-CSIR CSIR 2020 0 1100333 1100333 0

Pl: Dr E.Balaraman

Remarks (Status: Ongoing)
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Sl. Title/Scope of the R&D Project and Funding Yearin Total Sanction Amount Grant
No. Project Investigator Agency which received
started  cypital Recurring Total during the
year
(2022-2023)

78 30520091- Testing anthropause National 2021 0 1451850 1451850 0

Pl: Dr Robin V Vijayan Geographic
Society

79 30520093- GAIL GAlL-Research 2021 0 3540000 3540000 1500000
Pl: Dr E.Balaraman

80 30520098-Tirupati Biodiversity atlas National 2021 0 1421420 1421420 0
Pl: Dr Rajasekhar Bandi Geographic

81 30321099- Early mesoderm Patterning DBT 2021 876750 7209400 8086150 0
Pl: Dr Ramkumar S

82 30221101- Ramanujan Fellowship SERB 2021 0 11900000 11900000 1527000
Pl: Dr Eswaiah Chakali

83 30121102- Inspire Faculty Award DST/INSPIRE 2021 0 2200000 2200000 0
Pl: Dr Annwesha Dutta

84 30421104- Fmoc PNA- Alnylam US Inc Alnylam US, 2021 0 323399 323399 0
PI: Prof KN Ganesh Inc.,

85 30221105- Mechanisic Insights of Nitrite SERB 2021 2000000 3926096 5926096 1500000
Red (NIR)
Pl: Dr Pankaj Kumar

86 30121106- Nanostuctured Materials-Dr.  DST 2021 21700000 9728640 31428640 23113520
Aravindan & Dr. Gopi
Pl: Dr Aravindan

87 30322109- Ordering ofmagnetic anistropy SERB 2021 3500000 3668832 7168832 0
Pl: Dr Arunkumar Bar

88 30322110- DBT Wellcome IndiaAlliance 2021 11099429 24540571 35640000 10761115
PI: Dr Viji Subramanian DBT wellcome

89 30222111- Investigate the choice SERB 2022 1000000 4071000 5071000 0
PI: Dr Viji Subramanian

90 30222115- Hydrodynamic simulation SERB 2021 2898337 1125833 4024170 250000
Pl: Dr Tapan & Dr. Ravikumar P

91 30222116- Theoritcal and computational SERB 2021 995430 1874943 2870373 0
exploration
Pl: Dr Sudipta Dutta

92 30222117- Coordination clipping strategy = SERB 2021 1499764 3413808 4913572 0
Pl: Dr Arunkumar Bar

93 30222118- Developing molecular probes SERB 2021 0 2823832 2823832 0
PI: Dr Pankaj Kumar

94 30222119- Towards Development of SERB 2021 2090000 3082244 5172244 0

Flurophores
PI: Dr Sunil Kumar S

Remarks (Status: Ongoing)
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Sl. Title/Scope of the R&D Project and Funding Yearin Total Sanction Amount Grant
No. Project Investigator Agency which received
started  cypital Recurring Total during the
year
(2022-2023)

95 30222120- Establishig a Regional SERB 2021 80000000 15994880 95994880 0
Biosafety lab (BSL-3)
Pl: Dr Raju Mukherjee

96 30122114 - Recycling of Graphite DST 2021 6500000 3344280 9844280 0
from spent lithium(WMT)
Pl: Dr Aravindan

97 30122121- Indian Participationin the DST 2021 2000000 10800000 12800000 1560000
ALICE
Pl: Dr Chitrasen Jena

98 30422122- President Fellows of HARVARD 2021 0 755365 755365 0
Harvard College
PI: Dr. Vasudharani

99 30422123- Shola Bird Ecology National 2022 0 6999616 6999616 6999616
PI: Dr Robin V Vijayan Geography

100 30522124-Hydrogen Mediated CSIR 2022 500000 600000 1100000 633333
(Asymmetric) C-C and C-N Bond formation
Pl: Dr Balaraman E

101 30422125 National Geographic field National 2022 0 342219 342219 342129
Assistant prog. Geography
Pl: Dr Robin V Vijayan

102 30222126 - Carbene stabilized low SERB 2022 1500000 3039832 4539832 2519000
vallent group
Pl: Dr Sudipta Roy

103 30522127-Tata Steels Tatasteel plant 2022 0 7000000 7000000 3000000
Pl: Dr E.Balaraman

104 30522128- Design and synthesis of CSIR 2022 500000 900000 1400000 700000
Chiral Luminescent -CSIR
PI: Dr Jatish kumar

105 30222130 - SERB - Protoplanetary disk SERB 2022 368400 1826672 2195072 983900
evolution
Pl: Dr Jessy Jose

106 30222131 - SERB - Unravelling histone SERB 2022 840000 5096832 5936832 2544000
deacetylase
Pl: Dr Annapurna Devi A

107 30222132-Deciphering the relay SERB 2022 871500 4681982 5553482 2414800
PI: Dr Suchi Goel

108 30122133-Inspire Faculty Award DST/INSPIRE 2022 11240000 11240000 2200000
Pl: Dr Aradhana Singh

109 30222134-Harnessing the chemistry SERB 2022 2998500 1300850 4299350 3438800

Pl: Dr Shibdas Banerjee

Remarks (Status: Ongoing)
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Sl. Title/Scope of the R&D Project and Funding Yearin Total Sanction Amount Grant

No. Project Investigator Agency which received
started  cypital Recurring Total during the
year

(2022-2023)

110 30222135-A Multicomponent cascade SERB 2022 0 3566332 3566332 1195440
Addition

Pl: Dr Gopinath P

111 30222136-Single guide RNA (sgRNA) SERB 2022 660000 4044832 4704832 2021640
engineering
Pl: Dr Ashwani sharma

112 30222137-SERB-Carbondioxide Enabled SERB 2022 2700000 4314832 7014832 4151600
Bisfunctionslization
Pl: Dr E.Balaraman

113 30122138-Inspire Faculty Award DST/INSPIRE 2022 0 11240000 2200000
Pl: Dr Srabani kar

114 30222139-Flexible Tetracene/Pentacene SERB 2022 1000000 2362832 3362832 1787600
Pl: Dr Kanagasekaran

115 30522140- DST-JSPS Indo Japan Bilateral ~ DST 2022 0 710000 710000 355000
PI: DrJatish kumar

116 30422112- Marine Mammal Commission Marine 2021 0 1803420 1803420 0
USA-MsIshaB Mammal
Pl: Dr VV.Robin Commission,
USA
117 DBT R.A.P in Biotechnology & Life Science  DBT 2020 0 329560 329560 0

Pl: Dr K Rajasekhar

118 J C Bose Fellowship SERB 2019 0 13600000 13600000 0
Pl: Prof Basuthkar Jagadeesh Rao

119 JCBOSE- SERB SERB 2020 0 6808333 6808333 0
Pl: Prof Vijayamohan Pillai

120 30521103-JCBose SERB 2021 0 1105285 1105285 1750000
Pl: Prof Ramesh Sonti

121 National Post-Doctoral Fellowship (NPDF)  SERB 2019 0 2025600 2025600 1364607
PI: Dr Brawin Kumar, PDRF

122 National Post-Doctoral Fellowship (NPDF)  SERB 2019 0 2025600 2025600 0
Pl: Dr Melad Shaikh

123 National Post-Doctoral Fellowship (NPDF)  SERB 2019 0 1725600 1725600 0
PI: Dr Mallikarjuna Nimgampalli

124 National Post-Doctoral Fellowship (NPDF)  SERB 2020 0 6808333 6808333 0
Pl: Dr Dintomonjoy

125 National Post-Doctoral Fellowship (NPDF)  SERB 2021 0 1920000 1920000 0
Pl: Dr Gopalakrishna Murty

126 National Post-Doctoral Fellowship (NPDF)  SERB 2021 0 1725600 1725600 962800
Pl: Dr K. Rajasekhar Varma

Remarks (Status: Ongoing)

IISER TIRUPATI Annual Report 2022-23 | 65



Sl. Title/Scope of the R&D Projectand  Funding Yearin Total Sanction Amount Grant
No. Project Investigator Agency which received
started  cypital Recurring Total during the
year
(2022-2023)
127 National Post-Doctoral Fellowship (NPDF)  SERB 2021 0 1725600 1725600 962800
PI: Dr Sulekha Adhikary
128 Prime Minister research Fellowship (PMRF) PMRF 2021 0 18683805 18683805 18683805
Pl: Prof Vijayamohan Pillai
129 National Post-Doctoral Fellowship (NPDF)  SERB 2022 0 1725600 1725600 1012800
Pl: Dr Madhu Nallagangula
Total 51,66,86,797 74,82,51,360 13,15,11,033
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— GOLLABORATIONS

INTERNATIONAL COLLABORATIONS

® University of Melbourne, Australia

® Cornell University, USA

® National Cheng Kung University, Tainan, Taiwan
® Max Planck Society, Germany

® ENS, France

® Columbia University, USA

NATIONAL COLLABORATIONS

IIT Tirupati
National Atmospheric Research Laboratory
Acharya N G Ranga Agricultural University
Padmavati University
Sri Venkateshwara University
Andhra Police Department
® ]IT Kanpur
Sri Padmavathi Mahila Viswavidyalayam
Institute of Stem Cell and Regenerative Medicine, Bengaluru
NSDL Technology
Sri Venkateswara Institute of Medical Sciences, Tirupati
AmaraRaja Batteries Limited, Karakambadi
Science City of Andhra Pradesh
Sri Ramachandra Institute of Higher Education and Research, Porur
PVKN Government College, Chittoor
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—ENGAGEMENT WITH INDUSTRY e

IISERs engage in collaborative research projects with industries, where academic researchers work alongside
industry professionals to address real-world challenges and develop innovative solutions. These partnerships
often lead to the transfer of technology and knowledge from academia to industry. IISER Tirupati engages
withindustrial organisationsin several ways across different departments. Several industries send samples to
IISER Tirupati for chemical and biological analysis on a chargeable basis through the I-STEM (Indian Science,
Technology and Engineering Facilities Map) network. Some specific projects carried out in the past year are
listed below.

Tata Steel

Tata Steel isamong the top steel-producing companies in the world. Dr E Balaraman's industrial collaboration
with Tata Steel Ltd involves developing a robust catalytic system for producing carbonaceous material from
carbon dioxide without an external hydrogen source. This industrial project involves catalyst and process
development.

GAIL (India) Limited

GAIL (India) Limited is a government-owned natural gas exploration and producer responsible for natural gas
processing and distribution in India. IISER Tirupati group is currently engaged in translational research in
collaboration with GAIL (India) Ltd. This research focuses on directly converting carbon dioxide (CO2) into
polycarbonate (diol). The scope of this industrial project encompasses the development of catalysts and
processes.

Reliance Industries Ltd

Another collaboration of this group with India's leading Reliance Industries Ltd (RIL) involves the synthetic
design of electron donors for Ziegler-Natta polymerization catalysis leading to the development of novel
processes and products. This industrial project involves developing new self-limiting donors and a novel
syntheticprocess.

Atul Pharmaceuticals

To collaborate with the Indian Pharmaceutical industry, Dr Kiran Kumar's research collaboration with Atul
Pharmaceuticals involves developing a novel synthetic process for pharmaintermediates. Specifically, we are
DevelopinganElectrochemical Process for the Conversion of p-Cresyl methyl ether to pAnisaldehyde.

Amara Raja Batteries Pvt Ltd.

IISER Tirupati collaborates with the prominent battery manufacturer Amara Raja Batteries Pvt Ltd. to
collaborate with regional industries. Ltd, Tirupati. They are the official industry partner for our ongoing DST-
sponsored Technology Development and Transfer project on Waste Management Technologies titled
“Recycling of graphite from spent lithium-ion batteries for high energy Li-ion capacitors” jointly with the
National Metallurgical Laboratory (CSIR-NML), Jamshedpur.

Tata Consultancy Services

IISER Tirupati also collaborates with Tata Consultancy Service (TCS) for collaborative research in Quantum
Computing. Thisincludes exchange of knowledge as well asresearch scholars.
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Andhra Pradesh Mineral Development Corporation Bartyes Mine

The Andhra Pradesh Mineral Development Corporation Ltd is an undertaking of the Government of Andhra
Pradesh for the development of mineral resources and promotion of mineral-based industries in Andhra
Pradesh. lISER Tirupati conducts ecological surveys and education programs at the Andhra Pradesh Mineral
Development Corporation Bartyes Mine at Mangampet. Dr Nandini Rajamani leads the project, now in its
thirdyear.

START-UPS AND IISER TIRUPATI

IISER Tirupati, in line with the national strategy to strengthen the start-up sector, also collaborates with
multiple start-up companies nationwide.

CHEMICEA

The Chemical Synthesis start-up CHEMICEA deals with the areas like Impurity Synthesis in API, Custom
Organic Molecule Synthesis, Isolation of Unknown Impurities, Development of Specialty Chemicals,
Processes, and Bulk Manufacturing. of APl Intermediates. ISER Tirupatifaculty are serving as a consultant to
Chemicea Pharmaceutical Ltd, Pune, involved in specific problem-solving and guidance in crucial chemical
processes.

Ginkgo Bioworks Inc.

Dr Rajesh Viswanathan is a consultant for Boston-based Ginkgo Bioworks Inc. This company is a synthetic
biology start-up with the most extensive synthetic DNA collection for biocatalyst portfolios. Dr Rajesh
advised the start-up on crucial areas like technical scalability, problem-solving, development of PoC, and
market alignment.

Cancrie

Another Rajasthan-based start-up Cancrie manufactures innovative proprietary materials and provides
tailored solutions for various energy storage technologies, including batteries and capacitors. Their patented
product uses a proprietary manufacturing process that uses 75 percent less energy and reduces greenhouse
gas emissions by 13 times. IISER Tirupati faculty Dr Aravindan is collaborating with this company to develop
high surface area activated carbon from coconut shells. The obtained coconut shells will be employed as a
capacitive componentinthe Li-ion capacitorswith lithiated graphiteand Li4 Ti5 O 12 anodes.

Avionic Biofuels

Our faculty, Dr Rajesh Viswanathan, is one of the Consultant of Avionic Biofuels. The company started as an
incubator with Dr Sunil Thamida (Chemical Engineer, IIT Tirupati). The start-up aims to apply synthetic
biology to generate sustainablejet fuels.

Rultosh Edufun Private Limited

Dr Raghunath Rambhadran is an adviser for a Chennai-based start-up Rultosh Edufun Private Limited, to
Develop Board Games Based on Science Themes - Chemicals and Their Colors.

Transcell Biologics

Faculty member Dr Vasudharani Devanathan actively collaborates with a cell-based start-up Transcell
Biologicstodeveloptechnologies for drugscreeningand development for Neuronal disorders.
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e SCIENTIFIG AGTIVITIES OF FACU LY e

RESEARCH PUBLIGATIONS

Journal Articles

Allu, Annapurna Devi

1.

Lohani, N., Golicz, A. A, Allu, A. D., Bhalla, P. L., & Singh,
M. B. (2023). Genome-wide analysis reveals the crucial
role of IncRNAs in regulating the expression of genes
controlling pollen development. Plant Cell Reports, 42,
337-354. https://doi.org/10.1007/s00299-022-
02960-0

Alshareef, N. O., Otterbach, S. L., Allu, A. D. et al.
(2022). NAC transcription factors ATAF1 and
ANACO55 affect the heat stress response in
Arabidopsis. Scientific Reports, 12(1).
https://doi.org/10.1038/s41598-022-14429-x

Ambika, Gouri

3.

Krishnadas, M., Harikrishnan, K. P, & Ambika, G.
(2022). Recurrence measures and transitions in stock
market dynamics. Physica A: Statistical Mechanics and
its Applications, 608.
https://doi.org/10.1016/j.physa.2022.128240

Verma, U. K., & Ambika, G. (2022). Explosive
synchronization in coupled nonlinear oscillators on
multiplex network. Physics Letters A, 450.
https://doi.org/10.1016/j.physleta.2022.128391

Aravindan, Vanchiappan

5.

Akshay, M., Subramanyan, K., Lee, Y-S., & Aravindan, V.
(2023). An order magnitude increase in energy of Li-
ion capacitors by adopting combined insertion-
conversion process with long durability and water
soluble binder. Sustainable Materials and Technologies,
36. https://doi.org/10.1016/j.susmat.2023.e00603

Divya, M. L, Lee, Y-S., & Aravindan, V. (2023).
Carbothermally synthesized Mo O, as an insertion
host for high-performance Li-ion capacitors. Physical
Review Applied, 19(3).
https://doi.org/10.1103/PhysRevApplied.19.034016

Du, M., Du, K-D., Guo, J-Z., Liu, Y., Aravindan, V. et al.
(2023). Direct reuse of oxide scrap from retired
lithium-ion batteries: Advanced cathode materials for
sodium-ion batteries. Rare Metals, 42(5), 1603-1613.
https://doi.org/10.1007/5s12598-022-02230-8

Akshay, M., Belgamwar, R., Praneetha, S., Polshettiwar,
V., & Aravindan, V. (2023). Defect engineered dendritic
fibrous nanosilica as prospective alloy anode for the
fabrication of high-energy Li-ion capacitors with

10.

11

12.

13.

14.

15.

16.

17.

ultralong durability. ACS Materials Letters, 5(3), 715-
721. https://doi.org/10.1021/acsmaterialslett.

2c01224

Natarajan, S., Akshay, M., & Aravindan, V. (2023).
MnCO, cuboids from spent LIBs: A new age
displacement anode to build high-performance Li-lon
capacitors. Small, 19(17).
https://doi.org/10.1002/smll.202206226

Subramanyan, K., & Aravindan, V. (2023). Towards
commercialization of graphite as an anode for Na-ion
batteries: Evolution, virtues and snags of solvent
cointercalation. ACS Energy Letters, 8(1), 436-446.
https://doi.org/10.1021/acsenergylett.2c02295

Huang, Z-X., Zhang, X-L., Zhao, Y-Y., Aravindan, V. et al.
(2023). Electrode/electrolyte additives for practical
sodium-ion batteries: a mini review. Inorganic
Chemistry Frontiers, 10(1), 37-48.
https://doi.org/10.1039/D2Ql02237K

Akshay, M., Praneetha, S., Lee, Y-S., & Aravindan, V.
(2023). Hierarchical SnO,@PC@PANI composite via
in-situ polymerization towards next-generation Li-ion
capacitor by limiting alloying process with high energy,
wide temperature performance, and cyclability.
Electrochimica Acta, 439.
https://doi.org/10.1016/j.electacta.2022.141599

Subramanyan, K., Lee, Y-S., & Aravindan, V. (2023).
Highly promoted solvent-co-intercalation process in
pencil graphite anode and Na,V,(PO,), cathode in full-
cell Na-ion battery. Journal of Colloid and Interface
Science, 632, 326-334.
https://doi.org/10.1016/}.jcis.2022.11.053

Subramanyan, K., Chen, S,, Li, N,, ... & Aravindan, V.
(2023). Multi-layered MXene V,C,T, as new low-
voltage insertion anode for Na-ion battery
applications. Electrochimica Acta, 437.
https://doi.org/10.1016/j.electacta.2022.141505

Ganesan, B. K., Moorthy, M., Thangavel, R., Nam, K-W.,
Aravindan, V., & Lee, Y-S. (2023). Fluorine substitution
enabled superior performance of NaMn, O, ,F,, (x =
1.05-1.3) type Na-rich cathode. Chemical Engineering
Journal, 454.
https://doi.org/10.1016/j.cej.2022.139876

Sreedeep, S., Natarajan, S., Lee, Y-S., & Aravindan, V.
(2023). Lithium Difluoro(Oxalate)Borate-induced
interphase for high voltage LiFe,,;Co,,PO,@C
cathode by solid-state synthesis. Energy Technology,
11(1). https://doi.org/10.1002/ente.202200988

Divya, M. L., Lu, H-Y,, Lee, Y-S., & Aravindan, V. (2022).
Pre-lithiated Li,, Ti;O,, (O < x < 3) anodes towards
building high-performance Li-ion capacitors.
Sustainable Energy & Fuels, 6(21), 4884-4892.
https://doi.org/10.1039/D2SE01081J
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18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Sreedeep, S., Selvarasu, P,, Yun-Sung, L., & Aravindan,
V. (2022). Influence of lithium difluoro (oxalato) borate
additive on the performance of LiCoPO,- LiFePO,
solid-solution by carbothermal reduction.
ChemeElectroChem, 9(19).
https://doi.org/10.1002/celc.202200815

Seol, J-C., Balasubramaniam, R., Aravindan, V.,
Thangavel, R., & Lee, Y-S.(2022). Ameliorating the
electrode/electrolyte interface compatibility in Li-ion
solid-state batteries with plasticizer. Journal of Alloys
and Compounds, 927.
https://doi.org/10.1016/j.jallcom.2022.167077

Divya, M. L, Lee, Y-S., & Aravindan, V. (2022). Glyme
solvated Na and Li-ion capacitors based on co-
intercalation process using pencil graphite as battery
type electrode. Journal of Power Sources, 543.
https://doi.org/10.1016/j.jpowsour.2022.231823

Ramkumar, B., Aravindan, V., Vignesh, R. H., Ajeya, K.
V., Je-gwang, R., Ho-Young, J., & Yun-sung, L. (2022).
Ternary metal oxide filled PEO-based polymer
electrolyte for solid-state lithium metal battery: The
role of filler particle size. Solid State Sciences, 132.
https://doi.org/10.1016/j.solidstatesciences.2022.106
958

Balasubramaniam, R., Nam, C-W., Aravindan, V., Seol, J-
C., Kanalli,A. V., Jung, H-Y,, & Lee, Y-S.(2022).
Composite solid electrolyte for high voltage solid-
state Li-metal battery. ChemElectroChem, 9(14).
https://doi.org/10.1002/celc.202200317

Praneetha, S., Lee, Y-S., & Aravindan, V. (2022). V,O, vs.
LiFePO,: Who is performing better in the 3.4 V class
category? A performance evaluation in ""Rocking-
chair" configuration with graphite anode. Journal of
Industrial and Engineering Chemistry, 112, 389-397.
https://doi.org/10.1016/j.jiec.2022.05.036

Divya, M. L., Lee, Y-S., & Aravindan, V. (2022). Pencil
powered Faradaic electrode for Li-ion capacitors with
high energy and wide temperature operation. Batteries
& Supercaps, 5(9).
https://doi.org/10.1002/batt.202200214

Subramanyan, K., Akshay, M., Lee, Y-S., & Aravindan, V.
(2022). Na-ion battery with graphite anode and
Na,V,(PO,), cathode via solvent-co-intercalation
process. Advanced Materials Technologies, 7(12).
https://doi.org/10.1002/admt.202200399

Akshay, M., Subramanyan, K., Divya, M. L., Lee, Y-S., &
Aravindan, V. (2022). Choice of binder on conversion
type CuO nanoparticles toward building high energy
Li-ion capacitors: An approach beyond intercalation.
Advanced Materials Technologies, 7(9).
https://doi.org/10.1002/admt.202200423

Chandrasekaran, S., Khandelwal, M., Dayong, F.,, ...
Aravindan, V. et al. (2022). Developments and
perspectives on robust nano- and microstructured
binder-free electrodes for bifunctional water
electrolysis and beyond. Advanced Energy Materials,
12(23). https://doi.org/10.1002/aenm.202200409

28.

29.

30.

31.

Shadiya, K. P, Divya, M. L, Lee, Y-S., & Aravindan, V.
(2022). Pencil scripted ultrathin graphene
nanostructure as binder-free battery-type electrode
for Li-ion micro-capacitors with excellent
performance. Energy Technology, 10(6).
https://doi.org/10.1002/ente.202200205

Subramanyan, K., Akshay, M., Lee, Y-S., & Aravindan, V.
(2022). Fabrication of Na-ion full-cells using carbon-
coated Na,V,(PO,),0,F cathode with conversion type
CuO nanoparticles from spent Li-ion batteries. Small
Methods, 6(6).
https://doi.org/10.1002/smtd.202200257

Natarajan, S., Divya, M. L., & Aravindan, V. (2022).
Should we recycle the graphite from spent lithium-ion
batteries? The untold story of graphite with the
importance of recycling. Journal of Energy Chemistry,
71,351-369.
https://doi.org/10.1016/j.jechem.2022.04.012

Sreedeep, S., Natarajan, S., Lee, Y-S., & Aravindan, V.
(2022). Stabilizing the high voltage LiCoPO, cathode
via Fe-doping in the gram-scale synthesis.
Electrochimica Acta, 419.
https://doi.org/10.1016/j.electacta.2022.140367

Aryasomayajula, Anilatmaja

32.

Aryasomayajula, A., & Balasubramanyam, B. (2022).
Estimates of cusp forms for certain co-compact
arithmetic subgroups. Proceedings of the American
Mathematical Society, 150,4191-4201.
https://doi.org/10.1090/proc/15986

Balaraman, Ekambaram

33.

34.

35.

36.

37.

Babu, R., Padhy, S. S., Sivakumar, G., & Balaraman, E.
(2023). Expedient tandem dehydrogenative alkylation
and cyclization reactions under Mn(l)-catalysis.
Catalysis Science & Technology, 13(9), 2763-2771.
https://doi.org/10.1039/D3CY00009E

Goyal, V, Bhatt, T, Dewangan, C., Narani, A, Naik, G.,
Balaraman, E. et al. (2023). Methanol as a potential
hydrogen source for reduction reactions enabled by a
commercial Pt/C catalyst. Journal of Organic Chemistry,
88(4),2245-2259.
https://doi.org/10.1021/acs.joc.2c02657

Nandakumar, T., Dwivedi, U., Pant, K. K., Kumar, S., &
Balaraman, E. (2023). Wheat straw/HDPE co-reaction
synergy and enriched production of aromatics and
light olefins via catalytic co-pyrolysis over Mn, Ni, and
Zn metal modified HZSM-5. Catalysis Today, 408.
https://doi.org/10.1016/j.cattod.2022.07.019

Yadav, V., Jagtap, S. G., Balaraman, E., & Mhaske, S. B.
(2022). Nickel-catalyzed direct synthesis of N-
substituted Indoles from amino alcohols and alcohols.
Organic Letters, 24(49), 9054-9059.
https://doi.org/10.1021/acs.orglett.2c03617

Mondal, A, Suresh, A. K., Sivakumar, G., & Balaraman,
E.(2022). Sustainable and affordable synthesis of
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(deuterated) N-methyl/ethyl amines from nitroarenes.
Organic Letters, 24(49), 8990-8995.
https://doi.org/10.1021/acs.orglett.2c03595

38. Shaik, S., Sirigireddy, R. M. R., Godugu, K., Vemula, V.,
Kakarla, R.R., Balaraman, E. et al. (2022). SiO,-
supported HCIO, catalyzed synthesis of (Z)-
thiazolylhydrazonoindolin-2-ones and their
electrochemical properties. Chemosphere, 309.
https://doi.org/10.1016/j.chemosphere.2022.136667

39. Sivakumar, G., Subaramanian, M., & Balaraman, E.
(2022). Single-molecular Mn(l)-complex-catalyzed
tandem double dehydrogenation cross-coupling of
(amino)alcohols under solventless conditions with the
liberation of H, and H,O. ACS Sustainable Chemistry &
Engineering, 10(22),7362-7373.
https://doi.org/10.1021/acssuschemeng.2c01222

Banerjee, Arunima

40. Sarkar, S., Narayanan, G., Banerjee, A., & Prakash, P.
(2023). Identification of grand-design and Flocculent
spirals from SDSS using deep convolutional neural
network. Monthly Notices of the Royal Astronomical
Society, 518(1), 1022-1040.
https://doi.org/10.1093/mnras/stac3096

41. Narayanan, G., & Banerjee, A. (2022). Are superthin
galaxies low surface brightness galaxies seen edge-on?
The star formation probe. Monthly Notices of the Royal
Astronomical Society, 514(4), 5126-5140.
https://doi.org/10.1093/mnras/stac1662

Banerjee, Shibdas

42. Banerijee, S. (2023). On the stability of carbocation in
water microdroplets. International Journal of Mass
Spectrometry, 486.
https://doi.org/10.1016/j.ijms.2023.117024

43. Mondal, S., Singh, M. S., Kumar, A., Chattopadhyay, S.,
Nandy, A., Sthanikam, V., Pandey, U., Koner, D.,
Marisiddappa, L., & Banerjee, S. (2023). Rapid
molecular evaluation of human kidney tissue sections
by in situ mass spectrometry and machine learning to
classify the nephrotic syndrome. Journal of Proteome
Research, 22(3), 967-976.
https://doi.org/10.1021/acs.jproteome.2c00768

44, Kumar, A., Mondal, S., Mofidfar, M., Zare, R.N., &
Banerjee, S. (2022). Capturing reactive carbanions by
microdroplets. Journal of the American Chemical Society,
144(17),7573-7577.
https://doi.org/10.1021/jacs.2c01577

Bar, Arun Kumar

45, Kalita, P, Ahmed, N., Moorthy, S., Bereau, V., Bar, A. K.,
... & Chandrasekhar, V. (2023). Slow magnetic
relaxation in a homoaxially phosphine oxide
coordinated pentagonal bipyramidal Dy(II1) complex.
Dalton Transactions, 52(9), 2804-2815.
https://doi.org/10.1039/D2DT03789K

46. Singh, V., Das, D., Anga, S., Sutter, J-P,, Chandrasekhar,
V., & Bar, A. K. (2022). Rigid N,O,-Pentadentate ligand-
assisted octacoordinate mononuclear Ln(l11)
complexes: Syntheses, characterization, and slow
magnetization relaxation. ACS Omega, 7(29), 25881-
25890. https://doi.org/10.1021/acsomega.2c03631

Chakrabarty, Aniket

47. Bhattacharjeg, S., Dey, M., Chakrabarty, A., Mitchell, R.
H., & Ren, M. (2022). Zero-valent-dominant
pyrochlores: Endmember formula calculation and
petrogenetic significance. Canadian Mineralogist, 60(3),
469-484. https://doi.org/10.3749/canmin.2100058

Chavali, Sreenivas

48. Chutani, N., Singh, A. K., Kadumuri, R. V., Pakala, S. B.,
& Chavali, S. (2022). Structural and functional
attributes of Microrchidia family of chromatin
remodelers. Journal of Molecular Biology, 434(14).
https://doi.org/10.1016/j.jmb.2022.167664

Dutta, Annwesha

49. Harunari, P.E., Dutta, A., Polettini, M., & Roldan, E.
(2022). What to learn from a few visible transitions'
statistics? Physical Review X, 12(4).
https://doi.org/10.1103/PhysRevX.12.041026

50. Soni, T,,Sharma, A, Dutta, R., Dutta, A., Jayavelu, S., &
Sarkar, S. (2022). Capturing functional relations in
fluid-structure interaction via machine learning. Royal
Society Open Science, 9(4).
https://doi.org/10.1098/rs0s.220097

Eswaraiah, Chakali

51. Ward-Thompson, D., Karoly, J., Pattle, K,, ... Eswaraiah,
C.etal.(2023). First BISTRO observations of the Dark
Cloud Taurus L1495A-B10: The role of the magnetic
field in the earliest stages of low-mass star formation.
Astrophysical Journal, 946(2).
https://doi.org/10.3847/1538-4357/acheasd

52. Dewangan, L. K., Bhadari, N. K., Maity, A. K, ... &
Eswaraiah, C. (2023). Star-forming site RAFGL 5085:
Is a perfect candidate of hub-filament system? Journal
of Astrophysics and Astronomy, 44(1).
https://doi.org/10.1007/s12036-022-09907-7

53. Tahani, M., Bastien, P, Furuya, R.S., ... Eswaraiah, C. et
al. (2023). JCMT BISTRO observations: Magnetic field
morphology of bubbles associated with NGC 6334.
Astrophysical Journal, 944(2).
https://doi.org/10.3847/1538-4357/acac81

54. Xu, F-W., Wang, K., Liu, T., ... & Eswaraiah, C. (2023).
ATOMS: ALMA three-millimeter observations of
massive star-forming regions - XV. Steady accretion
from global collapse to core feeding in massive hub-
filament system SDC335. Monthly Notices of the Royal
Astronomical Society, 520(3), 3259-3285.
https://doi.org/10.1093/mnras/stad012

IISER TIRUPATI

Annual Report 2022-23 | 72



55. Ching, T-C., Qiu, K., Li, D., ... & Eswaraiah, C. et al.
(2022). The JCMT BISTRO-2 survey: Magnetic fields
of the massive DR21 filament. Astrophysical Journal,
941(2). https://doi.org/10.3847/1538-4357/ac9dfb

56. Hwang, J.,Kim, J., Pattle, K, ... & Eswaraiah, C. et al.
(2022). The JCMT BISTRO survey: A spiral magnetic
field in a hub-filament structure, Monoceros R2.
Astrophysical Journal, 941(1).
https://doi.org/10.3847/1538-4357/ac99e0

57. Saha, A, Tej, A, Liu, H-L., ... & Eswaraiah, C. (2022).
ATOMS: ALMA three-millimeter observations of
massive star-forming regions - Xll: Fragmentation and
multiscale gas kinematics in protoclusters
G12.42+0.50 and G19.88-0.53. Monthly Notices of the
Royal Astronomical Society, 516(2), 1983-2005.
https://doi.org/10.1093/mnras/stac2353

58. Bijas, N., Eswaraiah, C., Wang, J-W.,, Jose, J. et al.
(2022). Revealing the dust grain polarization
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142. Prasad, T.N. V. K. V,, Swethasree, M., Satisha, G.C,, ... &
Roy Choudhury, S. (2023). Nanoparticulate silica
internalization and its effect on the growth and yield
of groundnut (Arachis hypogaea L.). Environmental
Science & Technology, 57(14), 5881-5890.
https://doi.org/10.1021/acs.est.3c00327

143. Gokul Babu, S., Gohil, D. S., Roy Choudhury, S. (2023).
Genome-wide identification, evolutionary and
expression analysis of the cyclin-dependent kinase
gene family in peanut. BMC Plant Biology, 23(1).
https://doi.org/10.1186/5s12870-023-04045-w

144. Furlan, A. L., Gonzalez, E. M., Roy Choudhury, S., &
Signorelli, S. (2022). Editorial: Drought stress in
legumes. Frontiers in Plant Science, 13.
https://doi.org/10.3389/fpls.2022.1026157

145. Ghantasala, S., & Roy Choudhury, S. (2022). Nod
factor perception: An integrative view of molecular
communication during legume symbiosis. Plant
Molecular Biology, 110, 485-509.
https://doi.org/10.1007/s11103-022-01307-3

Roy, Sudipta

146. Francis, M., & Roy, S. (2023). Stabilisation and
reactivity studies of donor-base ligand-supported
gallium-phosphides with stronger binding energy: A
theoretical approach. RSC Advances, 13(12),
7738-7751.
https://doi.org/10.1039/D2RA06001A

147.Nag, E., Battuluri, S., Mondal, K. C., & Roy, S. (2022).
Isolation of homo/mixed valence Ag,,, Ag,,, and Ag,
clusters stabilized by cyclic alkyl(amino) carbene-
anchored monoanionic phosphorus ligand. Chemistry -
A European Journal, 28(64).
https://doi.org/10.1002/chem.202202324

148. Nag, E., Battuluri, S., Sinu, B. B., & Roy, S. (2022).
Carbene-anchored boryl- and stibanyl-
phosphaalkenes as precursors for bis-phosphaalkenyl
dichlorogermane and mixed-valence Agl/Agll
phosphinidenide. Inorganic Chemistry, 61(33), 13007-
13014.
https://doi.org/10.1021/acs.inorgchem.2c01132

149. Nag, E., Francis, M., Battuluri, S., Sinu, B. B., & Roy, S.
(2022). Isolation of elusive phosphinidene-
chloroterylenes: The heavier cyanogen chloride
analogues. Chemistry - A European Journal, 28(54).
https://doi.org/10.1002/chem.202201242

Saikranthi, Kadiri

150. Saikranthi, K., Radhakrishna, B., & Rao, T. N. (2023).
Seasonal differences in raindrop size and causative
microphysical processes in continental, orographic
and oceanic regions of the Indian subcontinent.
Atmospheric Research, 281.
https://doi.org/10.1016/j.atmosres.2022.106501
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Sharma, Ashwani

151. Soni, R, Krishna, A. M., More, S. H., & Sharma, A.
(2023). Reversible modulation of aptamer-ligand
binding in RNA light-up aptamers containing G-
quadruplex using chemical stimuli. ChemBioChem,
24(2). https://doi.org/10.1002/cbic.202200574

Singh, Rakesh Sharan

152.Singh, Y., Santra, M., & Singh, R. S. (2023). Anomalous
vapor and ice nucleation in water at negative
pressures: A classical density functional theory study.
Journal of Physical Chemistry B, 127(14), 3312-3324.
https://doi.org/10.1021/acs.jpcb.2c09136

153. Mondal, A., Ramesh, G., & Singh, R. S. (2022).
Manifestations of the structural origin of supercooled
water's anomalies in the heterogeneous relaxation on
the potential energy landscape. Journal of Chemical
Physics, 157(18). https://doi.org/10.1063/5.0124041

Sonti, Ramesh Venkata

154.Rana, R., Madhavan, V. N,, Saroha, T., Bansal, K., Kaur,
A., Sonti, R.V, Patel, H. K., & Patil, P. B. (2022).
Xanthomonas indica sp. nov., a novel member of non-
pathogenic Xanthomonas community from healthy
rice seeds. Current Microbiology, 79.
https://doi.org/10.1007/s00284-022-03001-5

155. Rekha, G., Kumar, V. A,, Gokulan, C. G,, .... Sonti,R. V,
Senguttuvel, P, & Sundaram, R. M. (2022). DRR Dhan
58, a seedling stage salinity tolerant NIL of improved
Samba Mahsuri shows superior performance in multi-
location trials. Rice, 15(1).
https://doi.org/10.1186/s12284-022-00591-3

Subramanian, Vijayalakshmi V.

156. Subramanian, V. V. (2022). Preprint highlight: ALIBY:
ALFA nanobody-based toolkit for imaging and
biochemistry in yeast. Molecular Biology of the Cell,
33(14). https://doi.org/10.1091/mbc.P22-10-1004

157. Subramanian, V. V. (2022). Preprint highlight: DNA
damage signaling regulates cohesin stabilization and
promotes meiotic chromosome axis morphogenesis.
Molecular Biology of the Cell, 33(8).
https://doi.org/10.1091/mbc.P22-04-1005

Viswanathan, Rajesh

158. Khopade, T. M,, Ajayan, K., Vincent, D. M., Lane, A. L.,
& Viswanathan, R. (2022). Biomimetic total synthesis
of (+)-Nocardioazine B and analogs. Journal of Organic
Chemistry, 87(17),11519-11533.
https://doi.org/10.1021/acs.joc.2c01120

159. Viswanathan, R. (2022). Trehalose helps the hunt for
glassy water. Journal of Biosciences, 47(3).
https://doi.org/10.1007/512038-022-00282-7

BOOK CHAPTERS

160. Kachhara, S., George, S. V., Misra, R., & Ambika, G.
(2023). Evidence for dynamical changes in Betelgeuse
using multi-wavelength data. In R. Ruffini & G.
Vereshchagin (Eds.), The Sixteenth Marcel Grossmann
Meeting: On recent developments in theoretical and
experimental general relativity, astrophysics and
relativistic field theories (pp. 3485-3493). World
Scientific.
https://doi.org/10.1142/9789811269776_0288

161. Sivakumar, G., Subaramanian, M., & Balaraman, E.
(2022). Ni-Catalyzed C(sp®)-H bond functionalization:
Arylation and aminoxylation. In D. Maiti (Ed.),
Handbook of CH-functionalization. Diverse strategies,
vol. 13. Wiley-VCH.
https://doi.org/10.1002/9783527834242.chf0062

162. Damale, P.S., & Banerijee, S. (2022). Mapping for
heterogeneous distribution of cancer drugs by imaging
mass spectrometry. In A. F. Nassar et al. (Eds.), Drug
metabolism handbook: Concepts and applications in
cancer research (pp. 773-809). John Wiley.
https://doi.org/10.1002/9781119851042.ch23

163. Lodhiya, T., Devassy, D., & Mukherjee, R. (2022).
Parasite proteomics. In S. C. Parija & A. Chaudhury
(Eds.), Textbook of parasitic zoonoses (pp. 39-49). Series:
Microbial zoonoses. Springer.
https://doi.org/10.1007/978-981-16-7204-0_5

164.Tom, C,, Sinha, S., Joshi, N., & Pujala, R. K. (2022).
Tuning aerogel properties for aerospace applications.
In Inamuddin, T. Altalhi, S. M. Adnan (Eds.), Aerospace
polymeric materials (pp. 1-28). Wiley - Scrivener
Publishing LLC.
https://doi.org/10.1002/9781119905264.ch1

165. Palaka, B. K., Ghantasala, S., Kuiry, R., Shukla, A., & Roy
Choudhury, S. (2023). Phosphorylation-dependent
regulation of receptor-like kinases during root nodule
symbiosis (RNS). In S. K. Upadhyay & Shumayla (Ed.),
Plant receptor-like Kinases: Role in development and
stress (pp. 309-331). Elsevier Academic Press.
https://doi.org/10.1016/B978-0-323-90594-7.00020-X

166. Pandey, S., Harline, K., & Roy Choudhury, S. (2022).
Modification of G-protein biochemistry and its effect
on plant/environment interaction. In J. Jez (Ed.),
Biochemical pathways and environmental responses in
plants: Part A (pp. 307-324). Series: Methods in
enzymology. Elsevier Academic Press.
https://doi.org/10.1016/bs.mie.2022.06.006
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PARTICIPATION IN
CONFERENGES/WORKSHOPS

Ambika G

e  Conference on Nonlinear Systems and Dynamics
(CNSD) 2022, lISER Pune (Dec 15-18, 2022)

Anilatmaja Aryasomayajula

e Invited participant of "Topics in Hodge Theory", TIFR-
International Centre for Theoretical Sciences (ICTS),
Bengaluru (Feb 2023)

Annapurna Devi Allu

e EMBO conference on '‘Molecular responses of plants
facing climate change', INRAE, Montpellier, France
(Jun 13-17,2022)

e Biology Day, IISER Tirupati (Nov 05, 2022)

Aradhana Singh

e  Patterns, Dynamics, Computation Conference at The
Institute of Mathematical Sciences (IMSc), Chennai
(Dec 05, 2022)

Arunima Banerjee

e Beyond the Standard Model of Gravity and Particle
Physics, Division of Physical Sciences, Indian
Association for the Cultivation of Science (IACS),
Kolkata (Dec 22-23,2022)

e  The41st Meeting of the Astronomical Society of India,
Department of Astronomy and Space Science, IIT
Indore (Mar 01-03, 2023)

Balaraman Ekambaram

e |Pcommercialization in an interconnected world
lessons and policy opportunities for India and
Denmark, New Delhi (May 10, 2022)

e National Conference on The Impact of Natural
Product Total Synthesis on Science and Society, CSIR-
National Chemical Laboratory (NCL), Pune (May 28,
2022)

e  One Week National e-Workshop on Innovation &
Intellectual Property Rights (NeW IPR-2022), CSIR-
Institute of Minerals and Materials Technology (IIMT),
Bhubaneswar (Jun 13-18, 2022)

e  Future-Oriented Research Conferences and
Exhibitions (FORCE) on the 'Interdisciplinary Initiative
in Chemical Sciences (FORCE-IICS 2022) conference,
IISER Bhopal & IIT Kanpur (Jul 28-31,2022)

e S&T Digital's Conference Careers in Science and
Technology, New Delhi (Nov 05-06, 2022)

e International Conference on H, & CO,, [ISER Pune
(Nov 17-19,2022)

Chitrasen Jena

e ALICE-STAR India Collaboration Meeting (Online),
University of Jammu, Jammu and Kashmir, India (Apr
25-28,2022)

e Hot QCD Matter 2022, Goa University, Goa, India
(May 12-14,2022).

e  STAR Analysis Meeting (Online), Brookhaven National
Laboratory, New York, USA (Jun 22-24,2022)

e ALICE-STAR India Collaboration Meeting (Online),
VECC, Kolkata, India (Sep 5-8, 2022)

e  STAR Collaboration Meeting (Online), Brookhaven
National Laboratory, New York, USA (Sep 12-16,
2022)

e India+ lectures on Heavy lon Collision experiments
(Online), TIFR, Mumbai, India (Oct 13, 2022)

e  The Contemporary and Emerging Topics in High
Energy Nuclear Physics (CETHENP 2022), VECC,
Kolkata, India (Nov 15-17,2022)

e  STAR Analysis Meeting (Online), Brookhaven National
Laboratory, New York, USA (Dec 12-14, 2022)

e  DAE-BRNS High Energy Physics Symposium 2022,
IISER Mohali, India (Dec 14-16, 2022)

e  Workshop on QCD with Electron lon Collider (EIC),
11T Delhi, India (Dec 18-20, 2022)

e The 8th International Conference on Physics and
Astrophysics of Quark Gluon Plasma (ICPAQGP-
2023), Puri, Odisha, India (Feb 07-10, 2023)

e STAR Collaboration Meeting (Online), Lawrence
Berkeley National Laboratory, Berkeley, CA, USA (Feb
27-Mar 03,2023)

Eswaraiah Chakali

e  3“Meeting on Star formation at Aryabhatta Research
Institute of Observational SciencES (ARIES), Nainital,
Uttarakhand (May 03-08, 2022)

e  Gaiasymposium: DR3 and beyond, Indian Institute of
Astrophysics (lI1A), Bengaluru, online mode (Jul 11-15,
2022)

e  FAST spectral line polarization workshop, NAOC,
Beijing, China, online mode (Jul 25-26, 2022)

e 41" annual Astronomical Society of India (ASI)
meeting, lIT Indore, Madhya Pradesh (Mar 01-05,
2023)

Eswarayya Ramireddy

e Participated in a workshop & several rounds of online
meetings and submitted an international consortium
project by five different European countries and
several other Indian institutes in Capacity building in
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the field of higher education, ERASMUS-EDU-2023-
CBHE (Feb 11,2023 to Apr 23,2023)

GururajaHA

e  AFS-l1workshop, Mepco-Schlenk Engineering College,
Sivakasi, Tamil Nadu (Dec 06-16, 2022)

Hussain Bhukya

e  Molecular Biophysics Unit @ 50, Indian Institute of
Science (lISc), Bengaluru (Jan 23-25, 2023)

Jatish Kumar

e  Frontier Symposium in Chemistry (FS-CHM) 2023,
IISER Thiruvananthapuram (Jan 13-15, 2023)

Jessy Jose

e Conference on Star formation studies in the context of
NIR studies using 3.6 m DOT, ARIES, Nainital,
Uttarakhand (May 04-07, 2022)

e Conference on 'From Stars to Galaxies', Chalmers
University, Gothenburg, Sweden (Jun 20-24, 2022)

e  Workshop on Women in Astronomy, Mar Thoma
College, Malappuram, Kerala (Dec 07-09, 2022)

Kanagasekaran Thangavel

e International virtual conference on Frontiersin
Materials for Technological Applications, SRM
University, Chennai (Aug 08-10, 2022)

e International Conference on Recent Trends in
Materials Science and Technology, Bharathiar
University, Coimbatore (Dec 28-30, 2022)

Lakshmi Lavanya Ramamurthy

e  The three-day symposium on the occasion of the
superannuation of three of the I1Sc faculty members -
Prof. Mrinal K Ghosh, Prof. S. Thangavelu and Prof.
Basudeb Datta, Indian Institute of Science, Bengaluru
(Jul 25-28,2022)

e  The workshop on Geospatial Data Science, IIT Tirupati
(Dec 09-14, 2022)

NagarajD S

e "Conference on Algebraic Geometry", Harish-Chandra
Research Institute (HRI), Prayagraj (Allahabad), Uttar
Pradesh (Dec 12-16, 2022)

e  "Vector bundles in Chennai", IIT Madras, Chennai (Feb
06-11,2023)

Nandini Rajamani

e 4th Annual Conference of Indian Society of
Evolutionary Biology, Ahmedabad University,
Ahmedabad (9-11 February 2023).

e National Symposium on Avian Biology. Central
University of South Bihar, Gaya. (November 9-11
2022)

e  Conserving biodiversity of the Eastern Ghats:
Challenges and the way forward, Tirupati, (30 April -
1 May 2022)

e  CitSciIndia 2022 Virtual Conference,
Bangalore/Hybrid (26th November 2022)

e |ISER Tirupati Bio Day, Tirupati (5th November 2022)

e Biodiversity Information Standards (TDWG), Bulgaria.
(17-21 October 2022).

Padmabati Mondal

e Asia Pacific Association for Theoretical and
Computational Chemistry (APATCC)-10, International
Centre for Interdisciplinary Science and Education
(ICISE), Qui Nhon, Vietnam (Feb 19-23, 2023)

Raghunath O. Ramabhadran

e  American Chemical Society National Meeting (Fall
2022), Chicago, IL, USA (Aug 21-25, 2022)

e DIG (Dust Ice and Gas) Astrochemistry - Virtual (Nov
17-18,2022)

Rajesh Viswanathan

e  29th Chemical Research Society of India (CRSI)
Meeting, ISER Mohali (Jul 7-9, 2022)

e International Asian Chemical Biology Initiative
Meeting (Sep 15-18,2022)

Raju Mukherjee

e  ATP-Tropacon, Calcutta School of Tropical Medicine,
Kolkata (Sep 21-24,2022)

e Biological Transactions: From Molecules to Organisms
(BTMO 2023), lISc, Bengaluru (Jan 18-21, 2023)

e EMBO Bacterial morphogenesis, survival and
virulence: Dynamic genomes & envelopes, University
of Geneva and NCBS, Bengaluru (Feb 06-10, 2023)

e  Towards END TB: Achievements, Challenges and
future Directions, Translational Health Science and
Technology Institute (THSTI), Faridabad, NCR,
Haryana (Feb 23-25,2023)

Rakesh Sharan Singh

e  Soft Matter Young Investigators Meeting (SMYIM),
Mysuru, Karnataka (Jun 15-17, 2022)

e  American Physical Society (APS) meeting, Las Vegas,
NV, USA (Mar 05-10, 2023)

Ramkumar Sambasivan

e International TeaRoom on Gastruloids: Edition 1,
International webinar series (May 2022 - Mar 2023)
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Ravi Kumar Pujala

e  “Basics of Rheology with Thomas Mezger - Special
Edition (India)” (online webinar), Anton Paar (Apr
2022)

e  “Rheo-Optics: An Essential Toolbox for Rheological
Investigations of Complex Fluids” (online webinar),
Anton Paar (Apr 2022)

e  Soft Matter Young Investigators Meet 2022, Mysuru,
Karnataka (Jun 15-17,2022)

RobinVV

e 4" National Symposium of Avian Biology. Central
University of South Bihar (CUSB), Gaya (Nov 09-11,
2022)

e 4" Conference of the Indian Society for Evolutionary
Biologists - ISEB 4. Ahmedabad University (Feb 2023)

Sambuddha Sanyal

e International Conference on Quantum Information
and Quantum Technology - 2023 (QIQT-2023) (May
2022)

e  Out of equilibrium physics, IIT Mandi, Himachal
Pradesh (Jul 2022)

e  Young Investigators meet on Quantum Condensed
Matter Theory 2022-23, Organised by NISER
Bhubaneswar (Nov 2022)

e  AICTE program "Quantum Computing and Quantum
Information Technology: New Vertical of Computing
Technology” under the ATAL Faculty Development
Program, organised by Manipal Institute of
Technology Bengaluru, Manipal Academy of Higher
Education Bengaluru Campus (Nov 2022)

e Conference on correlated/driven quantum matter,
IACS, Kolkata (Jan 2023)

e  South Asia Wolfram Virtual Technology Conference
(Feb 2023)

Sanjay Kumar

e International Conference on “Microbial Technologies
for Sustainable Biosphere' Dept of Microbiology, M.D.
University, Rohtak, Haryana (Feb 02-04, 2023)

Sudipta Dutta
e  QMAT-2022, lIT Kanpur (Sep 18-21, 2022)

Sunil Kumar S

e In-house symposium on the Structure and dynamics of
Atomic Systems, IIT Mandi, Himachal Pradesh (Jun 21,
2022)

e  The Workshop on Physics with Trapped Charged
Particles, Inter-University Accelerator Centre (IUAC),
New Delhi (Oct 2022)

e National Symposium on Atomic and Molecular

Spectroscopy, Justice Basheer Ahmed Sayeed College
for Women, Chennai (Feb 08, 2023)

e  23rd National Conference on Atomic and Molecular
Physics, Indian Institute of Space Science and
Technology (IIST), Thiruvananthapuram (Feb 20-23,
2023)

Swarup Roy Choudhury

e Avirtual international conference entitled”
Entrepreneurship development with economically
important seedless vascular plants: an emerging
perspective” University of Kalyani, West Bengal (Apr
06-09,2022)

e  Webinar on “IP issues in Biotechnology", (Knowledge
Series on Intellectual Property Rights in
Biotechnology) organized by Bio Ncube, IPFC and
WIPO TISC at ICRISAT, Hyderabad (Nov 04, 2022)

e Biology day, IISER Tirupati (Nov 05, 2022)

e Joint RLF and MKB conclave by DBT, Rajiv Gandhi
Centre for Biotechnology (RGCB)
Thiruvananthapuram (Nov 30 to Dec 03, 2022)

Tapan Chandra Adhyapak

e  Complex Fluids Symposium 2022, lIT Kharagpur, West
Bengal (Dec 18-22,2022)

e 8" Indian Statistical Physics Community Meeting
2023, ICTS, Bengaluru (Feb 01-03, 2023)

e  Frontiersin Active and Soft Matter, TIFR Hyderabad
and University of Hyderabad (Feb 09-11, 2023)

Utpal Saikia

e New Constraints on the Factors that Control the
Lithosphere-Asthenosphere Transition and the
Driving Forces of Plate Motions from the PI-LAB
Experiment by C Rychert, N Harmon, P Bogiatzis,
Utpal Saikia, D Schlaphorst and JM Kendall (2022),
American Geophysical Union Fall Meeting, USA, Dec
12-16,2022. (Attended via online)

e  The Crust and Upper mantle structure beneath
Bangladesh: understanding the Indo-Burma
subduction by Ritima Das, Utpal Saikia and Gokul
Kumar Saha (2022), American Geophysical Union Fall
Meeting, USA, Dec 12-16, 2022. (Attended via online)

e Estimation of Source Parameters of Local Earthquakes
originated near Idukki Reservoir, Kerala by Utpal
Saikia, Anjaly S Menon, Ritima Das and Himanshu
Mittal (2022), American Geophysical Union Fall
Meeting, USA, Dec 12-16, 2022. (Attended via online)

Venketasubramanian CG

e Intercity Number Theory Seminar held at Chennai
Mathematical Institute (CMI), Chennai (Feb 11-12,
2023)
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Vijayalakshmi V. Subramanian

e  Chromosome Stability Meeting, IISER
Thiruvananthapuram (Dec 14-18, 2022)

e  Yeast India Meeting, ISER Mohali (Mar 10-13, 2023)

SCIENTIFIC EVENTS ORGANISED

Anilatmaja Aryasomayajula

e Co-organizer of Intercity Number Theory Seminar
(Jan 2023)

e Mathday (Mar 14, 2023)

Balaraman Ekambaram

e Served as a committee member as well as Chairing a
scientific session of Future-Oriented Research
Conferences and Exhibitions (FORCE) conference.
This conference is based on a theme: 'Interdisciplinary
Initiative in Chemical Sciences (11CS)'. FORCE-IICS
2022 conference, Agra (Jul 28-31, 2022)

Chitrasen Jena

e Labvisit for the students of blended B.Sc. program at
PVKN Govt. College, Chittoor, AP at IISER Tirupati
(Aug 06, 2022)

Hussain Bhukya

e Biology research progress seminar series, IISER
Tirupati (Apr 2022 to Mar 2023)

Jatish Kumar

e Soft Matter Young Investigators Meet (SMYIM) 2022
(National Conference), Indian Rheological Society
(IRS), Jal Mahal Resort, Mysuru, Karnataka (Jun 15-17,
2022)

Jessy Jose

e Conference on Star formation studies using NIR
instruments of 3.6m DOT, Member of the Scientific
Organizing Committee, ARIES, Nainital, Uttarakhand
(May 03-07, 2022)

e Workshop on Gravitational Waves by LIGO-India
Team members, IUCAA, at IISER Tirupati (Nov 12-13,
2022)

e 41" Annual meeting of the Astronomical Society of
India, Member of the Scientific Organizing Committee,
IIT Indore, Madhya Pradesh (Mar 01-05, 2023)

Lakshmi Lavanya Ramamurthy

e Co-organised with Dr. Souradeep Majumder and the

IWM (Indian Women in Mathematics), [ISER Tirupati
(online mode), (Dec 13-24, 2022)

Nandini Rajamani

e Conserving biodiversity of the Eastern Ghats:
Challenges and the way forward, Tirupati
(30 April -1 May 2022)

Nibedita Pal
e Biology Day 2022, IISER Tirupati (Nov 05, 2022)

Nirmala Krishnamurthy

e  Graduate Admissions Process in the US: Session with
Prof. Eric Borguet, Temple University, Philadelphia, PA,
USA,; Conducted at IISER Tirupati (Nov 08, 2022)

Raghunath O. Ramabhadran

e Webinar on “Securing corporate jobs after BS-MS @
IISER Tirupati” by our Alumna Ms. Sushma for the
Center for Career and Professional Development
(CCPD) at IISER Tirupati (Aug 13, 2022)

e  Co-ordinator for the recruitment webinar given by
Tata Consultancy Services (TCS) (Jan 19, 2023)

Rakesh Sharan Singh

e Disorder and Fluctuations in Chemical Physics,
American Physical Society (APS), Las Vegas, Nevada,
USA (Mar 06, 2023)

Sambuddha Sanyal

e Quantum Computing, Introduction to algorithms and
implementations using Qiskit, Summer course, IISER
Tirupati (May 15-Jul 17, 2022)

Sanjay Kumar
e Biology Day, IISER Tirupati (Nov 05, 2022)

Souradeep Majumder
e IWM Winter School, IISER Tirupati (Dec 13-23, 2022)

Sunil Kumar S

e  CAMOST Anniversary |l Colloquium Series, [IT
Tirupati (Sep-Oct 2022)

Swarup Roy Choudhury

e Lectureto PVKN Govt. College Students on Plant
hormones, [ISER Tirupati (Feb 24, 2023)

Tapan Chandra Adhyapak

e MSthesis defence, Physics, IISER Tirupati (May 06-07,
2022)
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Vasudharani Devanathan e  Global Science for Global Well being, Science Day
Invited lectures, IISER Tirupati - Prof Somdatta Sinha,
IISER Mohali and Prof Renu Swarup, Former
Secretary, DBT, Gol (Feb 28, 2023)

e Biology Day Annual Talks - Janaki Ammal Day, IISER
Tirupati (Nov 05, 2022)

e Promoting Research and Innovation in the
Contemporary Times in Higher Education/ National
Education Day, Prof Sivaji Chakravorti, IISER Tirupati
(Nov 10, 2022) e Biology research seminar series, [ISER Tirupati (Apr

2022-Mar 2023)

Vijayalakshmi V. Subramanian
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—— SCIENTIFIG REPORT e
& 1.BI0L0GY

Research in the Biology department at IISER Tirupati has reached the point of inflexion. Overcoming the
delays and challenges posed by the pandemic lockdown, the department has been turning a corner since the
research activities beganin 2017. The past year has marked the beginning of publications of high quality from
the Biology research groups. Most students from the first batch are gearing towards submitting their PhDs in
the coming months. These developments augur well aswe prepare totransitionto our permanent campus.

Research in the department spans the scales of organisation in Biology. The groups are engaged in cutting-
edge research in modern biology in the areas of single molecule studies, genetics and genome biology, cell
biology, cancer biology and neuroscience, biology of infectious agents, organismal biology of unicellular forms,
plants and mammals, systems biology using computational methods, developmental biology, ecology and
evolution of birds and mammals. Areport of thework doneinthe past year fromindividual teams follows.

1.1 Biophysics and Structural Biology

Dr Nibedita Pal's group is interested in addressing the shape and structures of higher-order DNA and how
they impact protein binding, which has implications for normal physiology and disease. Inthe last year, Dr Pal's
labworked ontwoimportant higher-order DNA, G-quadruplex and Holliday Junction (HJ).

Interaction of G-quadruplex DNA with human BRCA1 protein: G-rich Human telomeric sequence adopts a
(3+1) hybrid G4 in the presence of K’ ions and an antiparallel G4 in the presence of Na’. Their study
investigated the direct binding interaction between human tumor suppressor protein BRCA1 and different
conformations of human telomeric G-quadruplex formed in the presence of different counter ions (Na" and
K"). They also explore the binding affinity of BRCA1 toward G4 under oxidative stress induced in vitro. Using
single-molecule Fluorescence Correlation Spectroscopy (FCS) they observed that BRCA1 protein has a
stronger binding affinity toward (3+1) hybrid conformation than antiparallel structure. The results also show
that H,0, exposure caused a loss in the binding affinity of the antiparallel conformation of G-quadruplex.
However, the affinity remains unaltered for (3+1) hybrid structure. The results provide basis for exploring G-
quadruplex conformational specificity of BRCA1 and locating ligand binding sites on the G-rich human
telomeric DNAsequence.

Effect of confinement of HJ conformation: Dr Pal's recent work on HJ showed that environmental
confinement profoundly affects its conformer population. By employing time-resolved fluorescence
spectroscopy they observed that when placed in a confined environment of a reverse micelle, HJ prefers to
stay as stacked conformers. The conformational preference persists even atlower ionicstrength. Their finding
suggests that such confinement-induced changes in the conformer population might affect the interaction
and activity of the HJ-recognizing proteinsinthe cellular environment.
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A (A Preferential binding of human BRCA1 proteinto (3+1) hybrid structure
(B) Confinement effect on conformational heterogeneity of HJ

Signalinduced natural product biosynthesis and protein-NA binding affinity prediction

An organism consists of genes, which are rarely all transcribed at the same time. A vast number of genes,
particularly those involved in secondary metabolite biosynthesis, remain silent until a signal is received by
specialized sensors. This signal is sent to a transcription regulator (TR), which controls target gene expression
inresponsetovariousinter-andintracellular signals. TRsuse avariety of structural motifs like helix-turn-helix
(HTH) and winged-HTH (wHTH) etc. to bind with DNA and trigger a reaction. Traditional models of TR-
mediated gene expression regulation use a specific promoter for a specific gene in a one-to-one connection
with a few exceptions. In Streptomyces (a major contributor of antibiotics), for example, biosynthetic gene
clusters (BGCs) are regulated by a single upstream element that is bound by cluster situated/orphan
regulators (CSRs/ORs), which modulate the gene expression of these BGCs and thus are responsible for
natural product biosynthesis, which includes antibiotics. As a result, these CSRs/ORs act as a connection
between environmental cues and BGC gene expression, which is critical for bacterial survival under several
stress conditions. These TRs and their signalling partners make excellent targets for fine-tuning and exploiting
the metabolic capacity of bacteria. Therefore, knowing their mechanism of actionis critical for new medicines
tobediscovered and developed.

The ability to predict the protein-nucleic acids (PNA) binding affinity exclusively from sequences of binding
partners is critical for designing and analysing experiments to investigate protein-nucleic acid interactions
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(PNAIs). Dr Hussain Bhukya's group has developed DeePNAP, a machine learning algorithm based on a deep
neuronal network trained on alarge and diverse dataset containing about 15,000 ProNAB database entries of
wild-type and mutant PNA complexes with binding properties. DeePNAP predicts precise binding affinity and
free energy changes caused by PNAI mutation(s) solely from sequence information. While other similar tools
extract features from both sequence and structure information, DeePNAP uses sequence-based features to
produce high correlation values and low mean squared error after five-fold cross-validation, implying the
generalizing ability of the tool. The accuracy of DeePNAP predictions was also evaluated by comparing them
to experimentally observed (BarA-DNA and BfmR-DNA) binding affinities, which showed excellent
agreement. In addition, they have created an online interface that hosts DeePNAP, which can be used as a
powerful tool to estimate binding affinities for awide range of PNAIs with high precision, allowing the user to
rapidly gainabetter knowledge onthe systemthey areworking with.

{ Biosynthesis gene clusters (BGCs)
are under the control of transcription
regulators responding to signals and
trigger natural product synthesis.
DeePNAP, a deep trained model
predicts the protein-NA binding

affinity accurately.

1.2 Genome Biology and Systems Biology

Chromosomeintegrity and inheritance

Infertility, spontaneous fetal loss and birth defects in humans result mainly from mistakes in chromosome
inheritance during meiosis, the cell division that forms eggs/sperm. Faithful inheritance in meiosis requires
links between homologue pairs that are created by induction of numerous programmed DNA breaks, and
repair of these breaks as crossovers. Consequently, proper distribution of DNA breaks to all chromosomes
and appropriate repair are critical for fidelity of their inheritance and therefore preservation of fertility. Dr
Vijayalakshmi Subramanian is interested in investigating the mechanisms that promote fidelity of
chromosome inheritance as well as genome integrity during meiosis using budding yeast as amodel organism.
DNA break and repair mechanisms in meiosis are fundamentally conserved and findings in model organisms
will have a direct impact on understanding of chromosome inheritance in humans. These studies will have an
impactonthe understanding of mechanisms of genetic diversity andfertility.
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Role of human essential protein withamino acid repeats.

DrSreenivas Chavali's group focusses on unravelling the design principles underlying protein functionality by
using computational and experimental approaches and investigate the functional impact of variation in the
structuredregions andintrinsically disordered segments. They found that the essentialome, indispensable for
organismal survival, is enriched for proteins that contain stretches of single amino acid runs (homorepeats).
While essential proteins are highly conserved and bring about fundamental functions, proteins that contain
amino acid homorepeats tend to evolve rapidly. Why are proteins with hypermutable homorepeats enriched
in conserved and functionally vital essential proteins? They resolved this function versus evolutionary
paradox and showed that human essential proteins with homorepeats bring about (i) cross-talk across

A Figure 1.2: Schema representing that the functional importance and evolutionary
benefits associated with human essential proteins with homorepeats.
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biological processes, (i) regulate the expression of larger parts of the genome and (iii) rapidly diverge with the
amino acid substitutions frequently affecting functional sites, likely facilitating rapid adaptability. More
importantly they show that essential proteins with homorepeats influence human-specific embryonic and
brain development, implying that the presence of homorepeats could contribute to the emergence of human-
specific processes. Their findings highlight that homorepeat containing essential proteins affecting species-
specifictraits can be potentialinterventiontargets across different pathologies.

1.3 Infectious Disease Biology

Deciphering complex mechanism of the mode of action of anti-mycobacterial drugs

The presence of populations of bacteria that are refractory to antimicrobial killing due to their unique
physiological state is a significant factor in the development of antibiotic resistance. Antibiotic tolerance
lengthens the time required for successful treatment and provides bacteria with an opportunity to become
antibiotic-resistant. This is a particular problem in controlling Mycobacterium tuberculosis, the etiological
agent for tuberculosis, which remains a leading cause of death globally. Incomplete knowledge of how
bactericidal antibiotics work has impeded the understanding of the development of antibiotic tolerance in
mycobacteria. Understanding the mechanism and sequence of adaptive events leading to antibiotic tolerance
in mycobacteria is an important goal for TB researchers and could aid in developing resistant-proof
therapeutics. Using quantitative proteomics, Dr Raju Mukherjee's lab has mapped the physiological
reprogramming associated with adaptation in the presence of antibiotics. DNA replication, transcription,
translation and cell division processes were found to be attenuated. In contrast, the DNA damage response,
proteostasis, proteolysis network and mutational frequency were found to be induced in response to
antibiotic exposure. Strikingly, they found that reactive oxygen species (ROS) are central to antibiotic lethality
in mycobacteria. Further in-depth C* fluxomics analysis reveals rewiring of central carbon metabolism aimed
at minimising harmful redox-related alterations necessary for antibiotic lethality. Their work presents the
metabolic vulnerabilities that can be targeted as adjuvant therapeutics to potentiate current anti-TB drugs,
minimisingdrugtolerance and, therefore, developing antibioticresistance.

4 C"™ metabolomics reveals higher
flux through TCA cycle in
Mycobacterium upon exposure
toantibiotics
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A novel PFEMP1 interacts with glycophorin B to mediate the formation of robust agglutinates and leads to
severity of malaria

Dr Suchi Goel's group studies host-pathogen interactions in the context of malaria, focusing on uncovering
the mechanism underlying the virulence of malarial parasites. The knowledge will help develop effective
treatment modalities. The glycophorin B null S-s-U- RBC phenotype prevalent at afrequency of 59%in the Efe
pygmies from Democratic Republic of Congo, Africaand 50% in Papua New Guineais strongly associated with
protection against severe malaria. Until now, glycophorin B was known as a receptor for erythrocyte invasion
by the malarial parasite. Hence, the protection in S-s-U- phenotype was hypothesised to result from low
parasite invasionratesinthese erythrocytes. Dr Goel's lab has identified a novel variant of PFEMP1, a parasite
proteininvolved inthe formation of large rosettes of RBCs by binding to glycophorin B. This is significant since
the rosetting of RBCs induced by the parasite is associated with the severity of malaria. Thus, their work
provides evidence that the protection against severe malariain the S-s-U- phenotype could also be due to the
formation of smaller rosettes as observed with blood group O RBCs. In addition, they show that phosphatidic
acid could also be involved in rosetting, suggesting the importance of phospholipids in guiding the severity in
malariaparasites.

A PfEMP1 expressed in Plasmodium falciparum 3D7A strain interacts with
glycophorinBtoformlargerosettes and causes blockage of blood in capillaries

1.4 Cancer Biology and Immunology

Cross-talk between JAK-STAT and NF-kB signaling pathways in the repression of BMF gene

Dr Sivakumar Vallabhapurapu's group found that most Multiple Myeloma genetic subgroups of are sensitive
to BMF upregulation and undergo apoptosis upon BMF upregulation. Hence, we aim to understand the
mechanism of BMF repression in Multiple Myeloma cells. To this end, we previously found that the alternative
NF-kB RelB-p52 repress the BMF gene. Interestingly, we found that inhibition of the JAK-STAT pathway also
caused upregulation of the BMF gene in myeloma cells. Mechanistically, how the alternative NF-kB and
coordinates with the JAK-STAT pathway to repress BMF is of interest. Upstream to the JAK-STAT pathway,
preliminary results indicate that IL-6 enhances BMF repression. Collectively, it appears that asignalling cross-
talk between the alternative NF-kB pathway and the JAK-STAT pathway establishes a transcriptional
repressive complex on the BMF promoter. Gaining a detailed insight into such a complex would enable us to
design strategies to disrupt the complex, leading to enhanced BMF expression and myeloma cell apoptosis.
Our research has also developed strategies to disrupt a couple of novel NF-kB complexes essential for
myeloma cell survival, and we are currently testing the efficacy of these strategies in causing myeloma cell
apoptosis. Our interest is to find and develop a Novel Myeloma Drug based on the disruption of gene
regulatory complexesthataredownstreamto NF-kB activation.
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Mitochondrial Dynamics and Disease Biology

Dr Sanjay Kumar's group focuses on understanding the complex molecular events in ovarian cancer
progression, including stemness and drug resistance, and identifying valuable therapeutic targets.
Imbalanced mitochondrial dynamics lead to mitochondrial dysfunction and contribute to ovarian cancer
progression. The equilibrium between mitochondrial fission and fusion events regulates mitochondrial
morphology and functions. Dr Kumar's group aims to explore the mechanism of how imbalanced
mitochondrial dynamics regulators contribute to ovarian cancer progression and other diseases. The change
in the equilibrium between these two events alters cellular homeostasis and other mitochondrial functions.
Crosstalk of TGF-B and KLF8 in ovarian cancer progression, drug resistance, and cancer cell stemness are
other interests of the topic. They recently demonstrated that TGF-B activates KLF8 by Smad2
transcriptionally and contributesto ovariancancer progression.

A Research themes:1. Mitochondrial dynamics and human disease, 2. Signalling
mechanisms that define the complex responses to TGF-[3 proteins, 3. Ovarian
cancer biology, 4. Autophagy: Mechanisms and Biological Functions

1.5 Developmental Biology and Neurobiology

Neuronalstructure synthesisin altered metabolic conditions: Hyperglycemiaand Hypoxia

Neurons require glucose and oxygen for their growth, but a fine balance in their concentration is imperative
for homeostasis in developing and adult brain. Dr Vasudharani Devanathan's research focuses on mechanism
by which glucose and oxygen regulate the formation of neurites (neuritogenesis) in adult brain. Neurites are
cellular extensions through which neurons create the neural network. In a pilot study from their lab using
retinal neurons derived from adult eye, they show direct correlations between glycemic levels and neurite

IISER TIRUPATI Annual Report 2022-23 | 90



outgrowth. Their work also identified specific transcription factors regulating proteins implicated in
neuritogenesis. Using cortical neurons and retinal neurons, they are also aiming to address the structural and
molecular changes in neurons under hypoxia. Decoding mechanisms underlying neuritogenesis from adult
central nervous system (CNS)- Brain and Retina, will not only add to our current understanding, but will let us
identify signaling mechanisms driving this phenomenon in altered glucose conditions. With two different
neuronal system: retinal and cortical neurons, Dr Devanathan's group aims to map their similarities and
dissimilarities, while also finding a common mechanism regulating adult neuritogenesis and subsequent
growth cone formation in normal and altered glycemic conditions. They are also engaged in translating our
findings from cellular system. Towards this, they are working on establishing organoid models of the retinain
thelab.

{ Retinal neurons showing growth
cone structure. Rhodamine
Phalloidin staining imaged using
Zeiss Elyra super resolution
microscope.

Courtesy: CCMB Imaging facility

Mammalianembryonicdevelopment and stemcells

DrRamkumar Sambasivan's research aimsto understand how the blueprint for the animal body is established
during mammalian embryonic development. They focus on the gene regulatory network diversifying the
mesoderm germ layer along the head-tail axis, which underlies the formation of heart, musculoskeletal
systems, kidneys, etc. in appropriate pattern. They are addressing the role of T-box transcription factors, Wnt
and retinoic acid signaling pathways in mesoderm diversification into anterior and posterior subtypes. In the
past year, they have generated a cutting-edge stem cell-derived 3D model of embryonic development known
as gastruloids. By designing methods mimicking developmental cues, Dr Sambasivan's group has developed
gastruloids with the major anterior mesoderm subtype called the cardiopharyngeal mesoderm (CPM; Figure
1), which is crucial for their studies. In addition, they have also developed mouse embryonic stem cell lines for
gain and loss of function studies for the T-box factors and fluorescent reporter lines. With these advances,
they have setupvaluabletools and assaysto address the anterior/posterior mesodermdivergence.
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GNE myopathy is a progressive muscle wasting, which is caused by mutations in GNE gene. The gene encodes
for a key enzyme in sialic acid biosynthesis. Dr Sambasivan plans to generate induced pluripotent stem cell
(iPSC)-based cellular model for GNE myopathy in order to address the disease mechanism. They have
established guided differentiation methods to efficiently differentiate skeletal muscle from stem cells. They
are currently collaborating with clinicians to generate GNE myopathy patient-derived iPSCs. Once
developed, the model will be also shared with a consortium of scientists working towards finding treatment
for GNE myopathy.

4 Mouse embryonic stem cell (mESC)
aggregates guided with growth
factors form gastruloids with CPM.
Confocal images of gastruloids
immunostained for CPM markers
Tbx1 and Isl1. Brightfield images of a
gastruloid with cardiac outgrowth
(blue arrows) provides evidence for
the CPM-likeidentity.

1.6 Plant Biology

Unravelling the molecular mechanisms underlying plant response to environmental stresses

Dr Annapurna Devi Allu's research focuses on unravelling the molecular mechanisms underlying plant stress
responses. To this direction, her group works on two broad themes aiming at (i) deciphering the regulatory
mechanismsunderlying plant response to acombination of drought and heat stress (ii) decoding the molecular
regulation governing priming-mediated acquired stresstolerance.

(i) Riceisanimportant staple food crop whose productivity is threatened by drought and heat. However, little
is known about the mechanisms underlying combined drought and heat stress in rice. Her group has
standardised the conditions to study the combined drought and heat vs. singular drought/heat stress
responseinrice. Further,they completed the first set of experiments using afew varieties, and screening of the
remaining varieties is in progress. (ii) Further, Dr Allu's group research findings indicate that pre-exposure to
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mild heat stress, a priming stimulus, alleviates the effect of subsequent lethal heat stress and mitigates the
effects of heat stress on seedling growth and survival. Their studies in Brassica juncea, an important oilseed
crop resulted in identification of Heat Shock TFs (HSFs) that have priming-responsive expression under heat
stress (Samantaray et al., 2023, Environmental and Experimental Botany). Functional characterization of the
identified BjHSFs in Indian mustard is in progress. Further, they are performing the second set of field
experiment tounderstand theimpact of thermopriming onimproving the heat stress response of rice plants at
reproductive stage under field conditions. Dr Allu plans to study theimpact of primingonyield parameters and
alsograincharacteristics such as grainsize, nutrient composition.'

A Schema representing the mechanism of thermopriming-mediated acquired thermotolerance in the
important oil seed crop, Brassicajuncea L. (Indian mustard).

Reference: Samantaray etal., 2023 Environmental and Experimental Botany.

Developing climate-resilient rice varieties with alow environmental footprint

Rice, astaple food for nearly half of the world's population, consumes ~3000 liters of water to produce one kg
of rice. The immense water scarcity and labour-intensive transplanting in irrigated ecosystems propel the
alternative production technology for cultivating rice. Direct seeded rice (DSR) is a promising alternative to
traditional transplanted rice to overcome problems of water and labour shortages. Our conventional and
current rice varieties are bred for irrigated ecosystems and are unsuitable under direct seeding conditions.
One of the essential criteria for genotypes to perform well under DSR is having early seedling vigour (ESV). At
IISER Tirupati Dr Eswarayya Ramireddy's group in collaboration with ANGRAU and IIRR conducted GWAS
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comprising 200 rice genotypes of different known drought tolerant lines, NERICA varieties, landraces, and
modern cultivars for ESV-related traits. In total, 15 ESV-related traits were scored under laboratory, Wet-
DSR, and Dry-DSR under field conditions in three different time points. The results from this study identified
some common and unique QTLs, regions of genomic DNA, governing ESV-related traits. Validation of
candidate genesis ongoing. The candidate genes identified from this study for seedling vigour under DSR will
be of immense help in developing the genotypes suitable for direct seeding conditions, thereby reducing the
water consumption by 40% comparedtotransplantedrice.

A Development of rice genotypes suitable for direct seeded rice (DSR) conditions. A
Genome-wide association study (GWAS) is performed on 200 rice varieties to identify
the genes/genomicregions responsible for early seedling vigour (ESV)- related traits.

Signaling networks duringroot nodule symbiosis and drought tolerance

Legumes form a symbiotic association with nitrogen-fixing soil bacteria called rhizobia. The rhizobia
recognize specific flavonoids produced by the host and release NOD factors (NF) that induce Nod factor
receptors (NFRs) on the root hair cells to trigger a series of physiological events leading to the formation of
root nodules. These NFRs have an ectodomain (ED), a transmembrane domain, a juxta membrane domain and
anintracellular kinase domain (KD). Dr Swarup Roy Choudhury's group has characterised the NFR1 and NFR5
genes of chickpea (Cicer areitinum) in both molecular and evolutionary aspects. Further, in silico analysis has
highlighted the structural features of NFR EDs and KDs and their interactions with NFs and ATP. Functional
analysis of kinase-dead and phosphor-deficient versions of NFR1 and NFR5 receptors revealed the
involvement of aspecificdomain of thereceptorsin NF signalling.

Drought is one of the central environmental challenges for crop growth and productivity. Crop plants require
desiccationtolerance (DT) traits to overcome extreme drought. Several species of Selaginellahave evolved DT,
and these resurrection plants can withstand complete desiccation for months or years and be recovered after
afew hours of rehydration. We have demonstrated that prolonged desiccation negatively affects recovery of
Selaginella bryopteris from the dried state based on our comprehensive morphology, biochemical and
transcriptomeanalysis.
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1.7 Ecology and Evolution

Mammalianadaptationsinthe HighHimalayas

This past year, Dr Nandini Rajamani's made significant headway in understanding the processes by which
small mammals have evolved to extreme environmental conditions in the trans-Himalayas of Ladakh. We
uncovered scale-dependent occurrence of small mammal species (Kumar et al., preprint), finding the species
were generalists along one axis but specialists along other axes. A phylogenetic analysis of pikas also shows
that pikas burrow to deal with the cold, but that this is not linked to life-history strategy. The research group
has sequenced the whole genomes of these species, and aims to reconstruct the evolutionary histories of
these species to understand their adaptations better. In other work in the Himalayas, we study the dietary
patterns of the endangered Hangul deer, only to find that they compete significantly with domestic livestock
(sheep) andthat theinevitable spread of invasive plants might severely threaten themin the near future.

4 The Ladakh pika (Ochotona
ladacensis) is an altitudinal
specialist - found only above
4000m asl but is simultaneously a
habitat generalist as it is found in
multiple habitats above this
altitude.

Ecology and evolution of birds
Thisyear,theresearchonbirdsinDrVV Robin'slab canbe described inthefollowing themes.

(a) Usingacousticstodetect biodiversity

Ramesh et al examined distribution of birds in rainforests that are being restored using automated acoustic
recorders with various detection algorithms. Arvind et al used a similar set of automated recorders and
developedalgorithmstodetectaveryrare,and endangered bird from near the Tirupatilandscape.Sawantetal
devised anew method to examine the diversity of song types.

(b) Patternsofdistributions of birds and their habitats

Khan et al conducted extensive field surveys to detect the endangered Forest Owlet across the central Indian
landscape, while Varughese et al used his surveys to estimate spread of invasive species. Warudkar used
citizen science to assess the conservation status of all Indian birds, while Ramesh et al used citizen science to
examine patterns of bird distributioninthe Nilgiris.
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@’4 9 CHEMICAL SCIENGES

The Chemistry Department at IISER Tirupati strives towards instilling the spirit of enquiry among the young
undergraduate and talented research students in emerging areas of chemistry research including organic,
inorganic, organometallic, physical and materials chemistry and their continually advancing interdisciplinary
frontiers. The department has globally competent faculty members exploring spectacular research advances
not only in important themes of synthesis, structure and dynamics but unravelling subtle features of the
chemistry-biology and chemistry-materials interface. They investigate complex relationships involving an
amazing range of molecules, supramolecular systems and cutting-edge materials involving multiple length,
time and energy scales. Many of these molecules and materials synthesized for the first time, atom-by-atom
and molecule-by-molecule also bolstered by computational approaches have immense potential, ranging
fromrapid diagnostic tools for nucleic acid sensing to the imaging of tissues/metabolites and new therapeutic
agents to eliminate life-threatening diseases. The department also works with many industries like the Gas
Authority of India Limited (GAIL) and Tata Steel to develop more efficient catalysts for organic
transformations as well as new materials for recyclability and energy storage. This is linked to the circular
economy concept for the future and is ably supported by a strong group in computational modelling and
theoretical chemistry using machine learning and data analytics. Some of the specific details are described
below:

2.1 Chemistry-Biology Interface
Understanding RNA folding, stability and ImagingRNA inliving cells

The mainfocus of Dr Ashwani Sharma's groupis to understand the role of various non-coding RNAs in the cell.
This requires finding tools to image RNA in the cells, and also to understand RNA folding that relates to its
function.

RNA Imaging in living cell: Sharma's lab has designed a simple fluorescence-based method of RNA detection
utilizing a known RNA light-up aptamer that enhance fluorescence of a small molecule by several folds. The
method is label free and does not need any chemical labeling with fluorophore so that the probe RNA can be
expressed as a gene product in the cell. The study had been done in vitro, and the next challenge is to find a
signal amplification strategy. The method would also be useful to detect various miRNA in the cells, for which
thereisnoin-cell detection method exists till date.

Understanding RNA folding: To understand role or the function of various RNAs in the cell, we must need to
understand their folding and stability. Most of the G-rich RNAs are able to form higher order secondary
structures called G-quadruplexes (GQ). The aimis to see how stability of these GQ structures can be related to
their function. Another aimistoreversibly modulate the RNA G-quadruplex structures using chemical stimuli.
Thiscanbe later taken to the cells toreversibly modulate RNA structures to turn on/off their function. Recent
work from Sharma's group shows use of Ag* ions and thiols (Cysteine, GSH etc) for the reversible modulation
of GQ in a synthetic RNA that changes its fluorescence properties. This reversible modulation has also been
showntoworkinbacterial cells too.

Chemical Biology of Natural Products for Non-toxic Anticancer Agents

The overarching theme for the Dr Rajesh Viswanathan's group continues to be on the chemistry and
biosynthesis of medicinally valuable natural products. Rise in antibiotic and chemotherapeutic resistance
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challenges us to develop new age therapeutics. By developing tools to understand Nature's mechanisms of
assembling natural products, and by implementing biomimetic chemistry, we create approaches to identify
and access new bioactive molecules. Recent advances in Viswanathan's laboratory focuses on the
biosynthesis of marine nocardioazine alkaloids that are anti-cancer natural products and their analogs.

Dr Viswanathan's group has recently published a biomimetic methodology to access isoprenylated
Tryptophan natural products. This class of prenylated alkaloids possess anticancer effects, inhibition of P-gP
mediated drug efflux as well as anti-gametocytic activity against Plasmodium falciparum, causing malaria. The
strategy allowed regioselective isoprenylation, benzylation and crotylations of cyclic-Trp containing
diketopiperazines. A total of > 20 unique C3-prenylated Trp-derived natural product derivatives were
obtained by employing a simple and direct method resulting in total synthesis of three classes of prenylated
alkaloids. A Biomimetic total synthesis of (+)-nocardioazine B alkaloids and their analogues are concise and
enantiospecific, and they have reported this in the JOCin 2022., and through a series of papers starting from
2014. Few of the key transformations that were employed include: regio-and-stereoselective C3/C2-
Tryptophan prenylations & C-H activations, Cope rearrangements, pyrroloindoline construction, Pictet-
Spengler and terpene cyclizations. Their approach offers a set of leads to turn endogenous substrates into
non-toxic inhibitors of P-glycoprotein (PgP) mediated drug efflux pumps. Through a combination of organic
synthesis, genomics and enzymology tools, they have elucidated unique biosynthetic mechanisms of cyclo-
dipeptide assembly, and discovered new methyl transferase, prenyltransferase & racemases. Results from this
biosyntheticinvestigation recently published in Nature Communications, 2023.

In the applied area of medicinal chemistry, Dr. Viswanathan group's work has generated non-nucleosidic
reversible, competitive inhibitors of ribonucleotide reductase, generating a host of leads for future drug
discovery.

{ Figure 2.1.1: General theme of
research projects in the
Viswanathanlaboratory

Functional and conformational dynamics of proteins

Cren7,acrenarcheal DNAbending protein, was selected as amodel system to understand the phenomenon of
DNA bending in Dr Soumit Mondal's group. Spectroscopic data indicated that Cren7 preferentially
complexeswith A-T-richDNA. The complexationledtothe supercoilingand bending of DNA. Binding of Cren7
induced a cooperative structural change in DNA. However, such transitions were not observed in Cren7. The
molecular grammar of Cren7 plays a key role in complex formation and stability. Furthermore, specific polar
lysine residues in Cren7 contribute to complex formation, while others are responsible for maintaining the
protein-DNA complex in the stable state. Similarly, aromatic residues contribute to retaining the SH3
structure of the protein and other intercalates within DNA base pairs to stabilise the formation of the DNA-
protein complex. Multidomain proteins (such as E. coli Hsp70 DnaK), with long unstructured domains, have
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beenobserved toundergo liquid-liquid phase separation in the presence of macromolecular crowding agents.
This phenomenon, inturn, contributes to prevent the aggregation of pathologically relevant proteins. Further
studies in their group aim to identify key domains and residues that contribute to phase separation and
prevention of aggregation.

< Figure 2.1.2: Cren7-DNA complex
with key (A) lysine residues are
highlighted in blue (B) aromatic
residues in red. (C) Multidomain
Hsp70 with the nucleotide binding
domain (NBD) represented in blue,
yellow and the substrate binding
domain (SBD) in green, red
unstructured part in dark yellow

2.2 Synthetic Chemistry

Developing new synthetic methods using sustainable catalysis

Dr Gopinath Purushothaman's research group is mainly interested in the development of new synthetic
methods using sustainable routes and their applications in the synthesis of drugs & natural product using
catalysis as the main tool with particular emphasis on photoredox catalysis, transition metal catalysis and dual
catalysis. One of his research focuses is exploring the synthetic utility of aryl urea synthons for accessing
diverse molecular scaffolds using photoredox catalysis. In this direction, his research group reported a
substrate-controlled cascade addition-cyclization of o-alkenyl aryl ureas, an ambident nucleophile for
constructing functionalized heterocycles such as 2-amino-1,3-benzoxazines and dihydroquinazolinones in a
chemodivergent fashion using photoredox catalysis under mild conditions (Chem. Commun. 2022, 58, 1990-
1993). Extending this, his group demonstrated photoredox-mediated tandem addition-chemoselective
cyclization of o-alkenyl aryl ureas for the synthesis of sulfonyl and activated alkyl-decorated
dihydroquinazolinones. In addition to this, we also presented several review articles such as “Dual Palladium-
Photoredox Catalyzed C-H functionalization” (Eur. J. Org. Chem. 2022 (35), €202200733), “Photoredox
mediated multicomponent reactions” (Asian J. Org. Chem. 2022, 11 (10) e202200390) and “Transition-metal
Catalyzed Remote C(sp3)-H functionalization of carboxylicacid and its derivatives” (Asian J. Org. Chem. 2022,
11(7),e202200184).
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4 Figure 2.2.1: Purushothaman
group's Ourresearch Focus

Synthetic Organic Chemistry

Dr Kiran Kumar Pulukuri's research group is focused on developing new agents to treat various diseases,
including cancer, infectious diseases, and CNS disorders. Their approach to achieving this goal involves
creating alibrary of diverse molecular structures based on natural products, which are then screened against
various biological targets. Dr. Pulukuri group's research is primarily centered around synthesizing natural
products with varied molecular structures and important biological properties. They achieve this by either
developing new methodologies or modifying existing conditions. As part of this effort, they have successfully
devised a unified strategy for synthesizing eudesmane class natural products using an unexplored Cu-NHC-
catalyzed asymmetric Domino Michael addition and aldol reaction. Furthermore, they have identified mild
reaction conditions for synthesizing the antifungal agent llicicolin H and the antiviral, Hirsutine, utilizing
Michael-Enecyclizationof 1,7-dienes.

In addition to their focus on drug development, Dr. Pulukuri's group is also interested in the advancement of
green processes for fine chemicals and APls,employing electro-organic chemistry.

Biomimetic & bioinorganic modeling of metalloenzymes & small molecules (NO, CO, CO,) activation

Dr Pankaj Kumar Koli's research group mainly focusses on biomimetic & bioinorganic modeling of
metalloenzymes, small molecules (NO, CO, CO,, H,S) activation, and their sensing chemistry. Recently, they
have explored why intermolecular NO transfer and explored NO transfer reaction's factors and mechanistic
aspects (Chem. Sci., 2022, 13, 1706). In addition, they mimicked the biological Fe-nitrite reductase (Fe-NiR)
chemistry, showing the reduction of nitrite to nitric oxide (Chem. Sci., 2021,12, 10605-10612) with the
formation of H,O via the H,O, intermediate. Further, Dr. Koli's group explored the NO Dioxygenation (NOD)
reactions of Manganese-peroxo complexes. This chemistry showed that the NOD product is independent of
theinitial Peroxo complexes (Dalton Trans.,2023,52,5095). When they compared the NO oxidation reactions
of Cobalt-peroxo & Cobalt-nitrosyl complexes, the NO oxidation products differed and depended upon the
starting complexes (Inorg. Chem., 2023, 62, 7385). Moreover, they are exploring more Cu & Fe-based nitrite
reductase reactivity examples. Biological studies show NiR reaction produces NO with H,O as a side product;
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in these reports, they have explored how pH regulates the side product of the NiR reaction (H,O, and H,O
formation) (under revision). Dr. Koli's group are also working on mimicking NOD using a nonheme-iron
nitrosyl complex, NO & CO sensing, H,O splitting, CO,capture and reduction, etc.

«{ Figure 2.2.2: Nitric Oxide
Oxygenation Reactions of Cobalt-
Peroxo and Cobalt-Nitrosyl
Complexes

Syntheses of Carbene-Supported Transition Metal Clusters and their Applications as Fluorescent
Materials

Functionalized phosphaalkenes: Dr Sudipta Roy's group has demonstrated the facile syntheses and
characterizations of redox active, luminescent cAAC-stabilized boryl- and stibanyl-phosphaalkenes. The
photophysical properties of all compounds have been investigated. Cyclic voltammetry studies of the
compounds have suggested the in situ generation of the corresponding radical anions in solution, which has
been proved experimentally by the observed EPR signal of the diluted reaction mixture of the boryl-
phosphaalkene in presence of KC,. They have explored the reactivity of functionalized phosphaalkenes
toward various main group- and group 11 transition metal(l)-halides, and developed the synthetic routes for
the bis-phosphinidene-stabilized dichloro-germanium and a neutral polymeric mixed-valence Ag'/Ag"
phosphinidenide complex upontreatment with GeCl,-dioxane and AgCl, respectively.

4 Figure 2.2.3: Carbene-anchored
mono-anionic phosphorus as the
emerging ligand in main group
synthesis and catalysis.
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Stabilization of chloro-tetrylenes: The elusive phosphinidene-chlorotetrylene moiety [PECI, E =Si (1), Ge (2)]
has been stabilized by the hetero-bileptic cAAC, NHC ligands, and isolated at room temperature as the first
neutral monomeric species by the reaction of cAAC-supported potassium phosphinidenides
[cAAC=PK(THF) ], with NHC:—GeCl, adduct. DFT calculations revealed that the heteroatom P in 1 bear two
lone pairs; the non-bonding pair with 67.8% of s- and 32% of p character, whereas, the other lone pair is
involvedinitbackdonationtothe LUMO of cAAC. The Ge atomin 2 contains alone pair with 80% of s character
and notinvolvedinthemmbackdonationto C,,,.

Stabilization of Ag-nanoclusters: Utilizing carbene-anchored mono-anionic phosphorus as ligand, Dr. Roy's
group has synthesized homo- and mixed-valence Ag-nanoclusters (Ag,,, 1; Ag,., 2; Ag, 3) of different
nuclearities. They assume that the unusual ligand field of (cCAAC)P unit might be the key for the stabilization
and isolation of such unusual mixed valence silver-containing species in the laboratory. Their result brings yet
another newhorizontothe basket of cAAC chemistry.

2.3 Chemistry Materials interface

Energy Storage Materials & Devices

Dr Vanchiappan Aravindan's group involves the hybridizing battery and supercapacitor electrodes in
designing hybrid charge storage systems such as Li-ion capacitors (LIC) with the combined benefits of
attaining higher energy than supercapacitors and more power density than batteries. For the first time, his
group introduced a new conversion/displacement type anode material, MnCO,, by effectively recycling spent
Li-ion batteries (LIB) cathodes for LICs applications. The MnCO, cubes regenerated from the spent LIB
cathodes by organic acid lixiviation process, and subsequent hydrothermal treatment displayed excellent
reversibility of 421 mAh g™ after 60 cycles. Finally, LIC was assembled with the regenerated MnCO, cubes in
pre-lithiated form (Mn° + Li,CO.) as a negative electrode and activated carbon as the cathode. The LIC
delivered a maximum energy density of 169.4 Wh kg™ with ultra-long durability of 15,000 cycles. At various
atmospheres like -5 and 50 °C, this LIC could translate a maximum energy density of 53.8 and 119.5 Wh kg™,
respectively. As a result, the recycling process of spent LIB cathodes to introduce new conversion/
displacement anode material for LIC opens new opportunities to develop low-cost energy storage systems
with exceptional performance.

« Figure 2.3.1: Schematic
representation of the synthesis
procedure of MNCO3 nanocubes

Trends in Lanthanide-Based Molecular Magnets: Challenge and Strategy

The paramagnetic metal complexes, especially the characteristic transition- and late transition metal-based
complexes, can display magnetic bistability and slow relaxation of magnetization. Such a complex is generally
referred as aSingle-Molecule Magnet (SMM). The key quality parameter of an SMM s the critical temperature
below which the complex exhibits the SMM behavior, which is commonly known as the blocking temperature
(T,). The SMMs have immense applications in various crucial areas of human societies such as quantum
computing, memory storage, spintronics, bionics, etc. However, rational design and syntheses of such high-
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demand molecular complexes is non-trivial."? The central dictating factors are the nature and magnitude of

magnetic anisotropy of the metal-ions, the energy landscape of the magnetic microstates, symmetry and
magnitude of the crystal-field of the ligands, nature of electronic communication between the metal ions and
the ligands. Dr Arun Kumar Bar's research group has been focusing on multi-pronged synthetic strategies to
accomplish potential SMMs and SCMs, especially the air-stable systems. In this presentation, it will be
discussed how the relatively simple Schiff base ligands could be employed to tailor the SMM behavior of
lanthanide-based complexes by tuning the crystal-field and electronic property.” For example, the slow
relaxation of magnetization and effective energy barrier for magnetization reversal improves markedly upon
changing the peripheral -OH substituent with -H of the Schiff base ligands in the pseudo pentagonal
bipyramidal mononuclear Ln(lll) complexes, as depicted in Figure 1 for the Dy(lll) analogues.

References:

'Bar, A. K; Kalita, P.; Singh, M. K. ; Rajaraman, G. ; Chandrasekhar, V. “Low-coordinate mononuclear lanthanide complexes as molecular
nanomagnets” Coord. Chem.Rev.2018,367,163

’Guo, F-S.;Bar, A.K,; Layfield, R. A.“Main Group Chemistry at the Interface with Molecular Magnetism” Chem. Rev. 2019, 119,8479
°Bar, A.K;Kalita, P.; Chandrasekhar, V.; S.; Sutter, J.-P.“Pentagonal-bipyramid Ln (111) complexes exhibiting single-ionmagnet behavior: a
rational syntheticapproachfor arigid equatorial plane” Inorg. Chem.2018,57,3398.

“Kalita, P; Ahmed, N.; Bar, A.K.; Dey,S.; Jana, A.; Rajaraman, G.; Sutter, J -P;; Chandrasekhar, V. “Pentagonal Bipyramidal Ln(I1l) Complexes
Containing an Axial Phosphine Oxide Ligand: Field-induced Single-ion Magnetism Behavior of the Dy(I11) Analogues” Inorg. Chem. 2020,
59,6603.

*Singh, V;; Das, D.; Anga, S.; Sutter, J-P; Chandrasekhar, V;; Bar, A. K. “Rigid N,O,-Pentadentate Ligand-Assisted Octacoordinate
Mononuclear Ln(lll) Complexes: Syntheses, Characterization,and Slow Magnetization Relaxation” ACS Omega 2022, 7,25881.

4 Figure 2.3.2: Single crystal X-ray
structures (left) and out-of-phase
ac magnetization susceptibilities
(right) of the Dy analogues
displaying noticeable
improvement of energy barrier
upon peripheral ligand
substitution from -OH to -H.

Sustainable and affordable chemical synthesis viadehydrogenation catalysis

Dr Ekambaram Balaraman's research primarily focuses on generating resources for green energy and
recycling atmospheric waste. Specifically, he works on the design and development of catalytic materials for
hydrogen generation from feedstock chemicals, sustainable chemical synthesis, and conversion of CO, to
value-added chemicals. He is also interested in the development of new electron-donors for Ziegler-Natta
olefin polymerization catalysis. His research group developed diverse C-C and C-N bond-forming reactions via
the dehydrogenation/borrowing hydrogenation strategy. These protocols employ bioderived and renewable
alcohols as a starting material and eliminate water and/or hydrogen gas as by-products, representing highly
atom-efficient and sustainable reactions. Furthermore, diverse simple to complex organic molecules was
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achieved from alcohols using a novel chemical bond activation process, metal-ligand cooperation (MLC). In
this concept, the ligand activates the substrate in cooperation with the metal center by undergoing reversible
structural changes in the catalytic pathway, facilitates product formation with minimal energy input, and
operatesunder benign conditions.

Balaraman's other key objective is to convert homogeneous catalytic systems into heterogeneous versions
through the attachment of catalytic sites on stable supports. This approach involves the thermal
decomposition of amolecular complex of 3d-transition metals (Mn, Fe, Co,and Ni) on carbon support to obtain
asupported robust nanocatalyst and effectively used for dehydrogenation chemistry. His group developed a
distinctive, unique core-shell architecture of 3d-transition-metal nanocatalysts with a shell comprising of
oxide and a core mainly of carbide synthesized by thermally pyrolyzing M:N-rich ligand on a graphitic oxide
support. The unique microstructure resulted in an exceptional catalytic property in oxidant-free and
acceptorless dehydrogenationandrelated reactions.

4 Figure 2.3.3. (A) Alcohols as
feedstocks, and (B) Sustainable
chemical synthesis via
dehydrogenation strategy using
our approach.

Electronic Couplingin Low Dimensional Metal Halide Hybrids

Currently, Dr Janardan Kundu' group has been probing electronic coupling interaction between the emissive
metal halide centres in low dimensional metal halide hybrids. Their research efforts are being devoted to
rationalize and engineer chemical intuition based structure/composition in allowing electronic coupling in
seemingly decoupled systems. They have probed metal halide hybrids with dopants and have reported energy
transferinteraction between the emissive metal halide unitsintwo and zero dimensional metal halide hybrids.
The chemical composition and the structure of such low dimensional hybrids play a vital role in allowing
electroniccoupling. The mechanism of such electronic couplingis being probed in detail.

Dr. Kundu's group continue their efforts on designing single phase multi-metallic halide hybrids for lighting
applications. They have successfully crystallized multi-metallic single phase zero dimensional metal halide
hybrids that show white light emission and robust optical thermometry applications. They have also initiated
research work addressing the problem of thermal quenching of emission in zero dimensional metal halide
hybrids. They are alsoworkingonsynthesizing materials with NIR emission.
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Exploringthe Optical Activity in Chiral Nanomaterials

Chirality is a unique geometric property observed in nature at different hierarchical scales ranging from
subatomic particles to molecules and even galaxies. The field of research is relevant to scientific communities
across various disciplines ranging from chemistry, biology and pharmacology. While the research focussed on
chiral molecules has progressed well over the past few decades, the understanding on the chirality at other
length scales, especially nanoscale chirality, that has ramifications to origin of homochirality, is still in its
infancy. The research in the Dr Jatish Kumar's group has been focussed towards the following objectives; (i)
design and synthesis of chiral nanostructures, (ii) understanding the fundamentals on the origin of optical
activity in the ground and excited states and (iii) finding suitable applications for the nanostructures. The
ground state chirality is explored through the synthesis of chiral dog-bone shaped gold nanostructures
exhibiting plasmonic chirality inthe visible and NIR region of the spectrum. Excited state chirality is studied by
the synthesis of luminescent carbon nanodots that exhibits chiral light emission in the visible region. In
addition to these, efforts are dedicated towards the synthesis and self-assembly of organic molecules and
lanthanide complexes that exhibit intense chiral luminescence. The chiral nanomaterials can find potential
applicationinsecurity tags,datastorage, biosensing and lightemitting devices.

4 Figure 2.3.4: Schemeillustrating (a)
the ground state chirality in
plasmonic nanomaterials and (b)
excited state chirality in
luminescent nanodots.

Electrocatalysis using 2D Materials and their heterostructures

Prof Vijayamohanan Pillai's work focuses on Materials Electrochemistry where the size dependent
properties of many Two dimensional materials liken graphene, phosphorene and their hetero-structures are
explored for many electrocatalytic applications like Oxygen reduction. Among these, Graphene Quantum
Dots (GQDs) as metal-free alternatives have captured universal attention since electrocatalytic properties
can be tuned not only by size and functionalization but by heteroatom doping also. For example,
electrocatalytic properties of GQDs (approximate size 3-5 nm) with specific dopants such as N and S, have
beeninvestigated focusing on their synergistic effects of co-doping to reveal benefits of doping as lowering of
the onset potentials while steady-state Galvanostatic Tafel polarization measurements show a clear
differenceinthe apparent Tafel slope, along with enhanced exchange current densities, suggesting higher rate
constants.

Similarly, Multiwalled carbon nanotubes have been transformed into graphene nanoribbons (GNRs) by an
electrochemical approach at room temperature in trifluoromethane sulfonic acid electrolyte by longitudinal
unzipping (oxidation) to produce carbon nanotubes with concomitant functionalization. The potential
applications of fluorinated GNRs (F-GNRs) include electrocatalysis, biosensing, optoelectronics, solar energy
conversion, and energy storage. Interesting area change in the voltammogram provides a subtle clue for the

IISER TIRUPATI Annual Report 2022-23 | 104



4 Figure 2.3.5: Schematic Diagram of
the Electrochemical Preparation of
2D materials as Quantum Dots

morphological differences, while TEM shows the transformation from atubular to a flat ribbon-like structure.
Theseresults are in excellent agreement with XPS, P-XRD, Raman, and FT-IR data, confirming the presence of
F-GNRs. The source of fluorine is obviously from the superacid, although the absence of sulfur in GNR
indicates selective interactions with the trifluoro methane part. However, the mechanism of electrochemical
unzipping of MWCNTs is complex, unlike in aqueous and non-aqueous media. Perhaps it could happen
because the electric field controls the cleavage of C-C bonds at some defect sites on the sidewalls. The use of
trifluoromethane sulfonic acid promotes the breakage of C-C bonds, traps intermediate, and provides
additional flexibility due to the effect of various anions and cations since there is already a control on the width
ofthe nanoribbons by the diameter of the MWCNTs.

2.4 Theoretical and Computational Chemistry

Pedagogical Strategies for Teaching a Forensic Science Course

Dr NirmalaKrishnamurthy's research involves implementation of innovative pedagogical strategies in online
and face to face environments and evaluating its effectiveness in student engagement and learning. At IISER
Tirupati,anintroductory forensic science course is offered as an elective in the chemistry department as part
of the undergraduate curriculum. Dr. Krishnamurthy used a combination of methods including live classes,
asynchronous pre-recorded videos followed by active discussion in class, Canvas as a learning management
system, continuous assessment with individual and group activities as strategies to teach this course. Analysis
of student survey results indicated that synchronous classes were interactive and encouraged active
discussion and that flipped classes were an effective learning strategy. Students enjoyed the group projects
and presentations and felt that the class stimulated their interest. In addition, students also felt that the LMS
was organized, easy to use and helped facilitate interactions beyond the classroom. Overall, these diverse
methodologies are crucial for the sustainable success of an educational institute to bring about a paradigm
shiftinitsundergraduate education.
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4 Figure 2.4.1: Pedagogical Strategies
Implemented in Forensic Science
Course

Excited state and multiscale computational chemistry (ESMSCC) group

Dr Padmabati Mondal's group is working on excited state quantum chemistry and multiscale simulation
methods. Recently, they have explored the electronic substitution effect on the ground and excited state
properties of indole chromophore using quantum chemical methods. The N-H photodissociation dynamics of
indole are also being explored using the non-adiabatic quantum dynamics method which can be extended for
other indole derivatives too. At the interface of quantum mechanics and molecular mechanics, they have
developed the molecular mechanical force fields for the active site of tryptophan hydroxylase and the
developed protocol can be employed to the active site of any similar metalloprotein. Dr.Mondal's groupis also
extensively working on the serotonin-receptor binding and its stability inside the membrane using molecular
dynamics simulations. The study provides not only the important amino acids for binding but also the channel
for the signal transduction via mini-Go upon serotonin binding. The analysis methods developed for this work
todetect local non-covalent interactions and long-range conformational changes and allostery can be applied
toany protein-ligand system.

{ Figure 2.4.2: Serotonin-receptor
binding and stability using
molecular dynamics simulations
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1. Computational Astrochemistry, Cluster Science, & Collaborations with Experimentalists 2. Chemical
Education

During the last year, as part of research in computational astrochemistry, Dr Raghunath O Ramabhadran's
group computationally investigated the possible role of metal-ions in (a) the origin of chirality in the ISM and
(b) advancing interstellar prochiral chemistry; noting that prochirality is a severely understudied concept in
astrochemistry. A foremost point to emerge out of this study and related contemporary works probing the
chemistry of metal-ions in the ISM is that metal-ions may act as the glue connecting interstellar gas-phase
chemistry with the surface chemistry occurring on ice-grains, and could aid in the unravelling of complex and
new aspectsinastrochemistry. Thiswork was published in ACS Earth and Space Chemistry. Intheir workinthe
area of computational cluster science, they employed Born Oppenheimer Molecular dynamics to highlight
how the heuristic chemical principle of 'diagonal relationship’ widely used in main-group chemistry may be
extendedto cluster science todraw new insights regarding thermal stabilities of metal clusters. Thiswork was
published in Molecular Physics. On the collaborative front, their work alongside Prof. K. N. Ganesh's group
explored the reasons for the predominance of certain conformations in PNA monomers, and this work was
published in Organic Letters. Lastly in the area of chemical education, they brought to light the various
definition based inconsistencies existing in the area of thermochemistry as presented in various popular
internationally followed physical chemistry textbooks, and highlighted out method to correct them. This work
was published the the journal Resonance.

Self-assembly and phase transitions under thermal equilibrium and driven out-of-equilibrium conditions

Water is well-known for its intriguing anomalies in both the normal and supercooled (below the melting
temperature of ice) states. The anomalous thermodynamic behavior of the supercooled water includes the
sharp increase of the thermodynamic response functions (such as isobaric heat capacity and isothermal
compressibility) on isobaric cooling. Despite decades of study, the microscopic structural origin of these
anomalies still remains elusive. Recently, Dr Rakesh S. Singh's group developed a theoretically robust
approachtounderstand the structural origin of water's thermodynamic and dynamic anomalies. They further
explored theoretically the effects of the supercooled water's anomalies on the pathways and kinetics of ice
nucleation. They found the water's thermodynamic anomalies profoundly affect the ice nucleation kinetics at
both the ambient and negative pressure conditions. In addition to the above projects, Dr. Singh has also
studied -- (i) the dynamics and self-assembly of driven colloidal systems in the absence and presence of
quench disorder, and the effects of quench disorder on the phase transition pathways. These problems are
motivated by the fact that real-world systems often consist of impurities (or, disorder), and these impurities
are known to profoundly affect the phase transition pathways. For example, ice crystallization in nature often
undergoes via a heterogeneous, not homogeneous, nucleation pathway due to the presence of impurities (or,
surface) in the environment. Therefore, it is extremely important to understand the role of the size of these
impurities and the interaction between the impurities and the system particles on the phase transition
kinetics and pathways. It has been a long-standing problem to predict the nucleation ability of impurity
surfaces computationally, and they are currently working on the prediction of the nucleation ability of a
surfaceusing machine learningalgorithms.
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@ 3. EARTH AND CLIMATE SCIENCES

The department of Earth and Climate Sciences offers a science-based program designed to prepare students
for arange of challenging careers in the broad fields of geological and climate sciences. The department offers
courses spanning different sub-areas of geology, geophysics and climate science, which lead to a better
understanding of fundamental earth processes and help to solve problems arising from natural hazards such
as earthquakes, volcanic eruptions, severe storms, and global climate change, demand for new sources of
earthmaterials,and many others. Research done by our faculty and students focuses on awide variety of earth
systems to increase the understanding of how our planet works. The department offers research
opportunities on crystallography and mineralogy, petrological processes, global climate change and many
more.

3.1 Rare Earth Elements and Rare Metal Mineralization in Alkaline
Igneous Rocks: Theoretical and Experimental apporach

Dr Aniket Chakrabarty group's current research is centered around mineralogy and geochemistry, with a
specific focus on studying the evolution of alkaline rocks, such as carbonatites and diamondiferous
kimberlites. These rocks are known to contain rare minerals such as pyrochlore, bastnaesite, synchysite,
parisite, monazite, allanite, and apatite, which are rich in high-field strength elements like Ti, Zr, Nb, Ta; rare
earth elements (REE) together with halogens such as Cl and F. It is crucial to thoroughly explore the alkaline
complexes to identify economically viable mineral deposits, so we are investigating diamondiferous
kimberlites and carbonatites in the Anantapur district of Andhra Pradesh. These rocks, originating from the
mantle, offer valuable insight into the lower crust and subcontinental lithospheric mantle through the
presence of diamonds and garnet peridotite mantle xenoliths.

Their research is particularly focused on the Nb deposits associated with Indian and Canadian carbonatites.
However, they have noticed inconsistencies in the nomenclature recommended by the International
Mineralogical Association (IMA) and Commission on New Minerals Nomenclature and Classification
(CNMNC) for the pyrochlore group minerals. To address this issue, they are collaborating with international
researchers from Canada, the USA, and Italy to develop a multidisciplinary approach to revise the existing
classification scheme and make it more rational.

4 Figure 3.1: Possible ideal site
charge arrangements, root charge
arrangements and atomic
arrangements for R™-, R*-, R*- and
R*-pyrochlore
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3.2 Spatial variability of trace gases (NO2, 03 and CO) over Indian region
during 2020 and 2021 COVID-19 lockdowns

Dr Saikranthi K this work is done by Mr. V. G. Vignesh in collaboration with Dr. Chaitanya D. Jain, M.
Venkatratnam, NARL Gadanki. COVID-19 lockdown has given us an opportunity to investigate the pollutant
concentrations in response to the restricted anthropogenic activities. The atmospheric concentration levels
of nitrogen dioxide (NO,), carbon monoxide (CO) and ozone (O,) have been analysed for the periods during the
firstwave of COVID-19 lockdown in 2020 (25th March-31st May 2020) and during the partial lockdowns due
tosecondwavein 2021 (25th March-15th June 2021) across India. The trace gas measurements from Ozone
Monitoring Instrument (OMI) and Atmosphere InfraRed Sounder (AIRS) satellites have been used. An overall
decrease in the concentration of O, (5-10%) and NO, (20-40%) have been observed during the 2020
lockdown when compared with business as usual (BAU) period in 2019, 2018 and 2017. However, the CO
concentration increased up to 10-25% especially in the central-west region. O, and NO, slightly increased or
had no change in 2021 lockdown when compared with the BAU period, but CO showed a mixed variation
prominently influenced by the biomass burning/forest fire activities. The changes in trace gas levels during
2020 lockdown have been predominantly due to the reduction in the anthropogenic activities, whereas in
2021, the changes have been mostly due to natural factors like meteorology and long-range transport, as the
emission levels have been similar to that of BAU. Later phases of 2021 lockdown saw the dominant effect of
rainfall events resulting in washout of pollutants. This study reveals that partial or local lockdowns have very
less impact on reducing pollution levels on a regional scale as natural factors like atmospheric long-range
transportand meteorology play decidingroles ontheir concentrationlevels.

3.3. The seismic structure of South India and its connection to the
tectonics of the area

In Dr Utpal Saikia's current research, he is focused on understanding the characteristics of South India's
structure, including velocity, seismic attenuation, source parameters,and the 410 and 660 km discontinuities.
To achieve this, they have analyzed 56 local earthquakes (with magnitudes ranging from 1.7 to 4.5) recorded
by seismic stations beneath Southern India between February 2009 and October 2012. The analysis allowed
them to estimate various source parameters, and the findings indicate that these parameters generally
correlate with earthquake size, aligning with the global model for small magnitude earthquakes. This study
provides valuable insights into earthquake size, source physics, and hazard levels, aiding the scientific
community in making more accurate predictions about earthquake characteristicsinthe region based onlocal
geological structure.

Additionally, they attempted to assess the variation of body wave attenuation beneath the Southern
Granulite Terrain. Their results revealed spatial differences in Q-values, indicating significant crustal
heterogeneity. Specifically, stations ELP and MVT (located in Kerela region) exhibited lower Qc values across
different frequencies. Given the lack of detailed studies on body wave attenuation in this region, the
frequency-dependent Q relationships established in this study are valuable for estimating earthquake source
parameters. Furthermore, investigations into extinction length and anelastic attenuation shed light on crustal
structure and its relationship with Qc values. These relationships can be utilized for simulating earthquake-
induced ground motions, which are essential for estimating seismic hazards, conducting geotechnical
analyses,andretrofittingcritical structuresinthe region.
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—1=1 4. MATHEMATICS

Researchis continued to carried out by the members of the mathematics in Number theory, complex analytic
geometry, algebraic geometry, differential geometry, algebraic topology, harmonic analysis, representation
theory. Some very interesting new results obtained by the members of the departments are: 1) Estimates of
Bergmenkernels associated to Picard modular cusp forms,

2) Sub-convexity estimates of Siegel modular cuspformsin genus 2,
3) Resultsonequivariant algebraic K-theoryin motivichomotopy theory,
4) Resultsonconstructible Witt theory,

5) Classification complete hypersurfaces of constantisotropic curvaturesinspace forms.

4.1 Estimates of automorphic forms and their applications in Number
Theory and Complex Geometry

For the past five to six years, Dr Anilatmaja Aryasomayajula's group has been working towards establishing
sub-convexity estimates of automorphic forms, and their applications in Number Theory and Complex
Geometry. So far, they have succeeded in establishing sub-convexity estimates of Hecke eigen cusp forms
associated to certain arithmetic cocompact Fuchsian subgroups. Enroute, they computed optimal estimates
of Bergman kernels associated to hyperbolic Riemann surfaces, both along the diagonal and away from the
diagonal.Overthelast academicyear, they worked onthe following projects:

a. Estimates of Bergman kernels associated to Picard modular cusp forms: In this project they derived
optimal estimates for Bergman kernels associated to Picard modular cusp forms, defined over a Picard
modular surfaces. This work was a joint collaboration with Dr Baskar Balasubramanyam from IISER Pune and
Ms Dyuti Roy, and part of the PhD thesis of my PhD student Ms Dyuti Roy.

b. Sub-convexity estimates of Siegel modular cusp forms in genus 2: This project is part of the PhD thesis of
his student Mr Harinarayanan, where they derived uniform sub-convexity estimates of Hecke eigen Siegel
modular cuspformsingenus 2. Enroute, we derived optimal estimates of the associated Bergman kernel, both
alongthediagonal and away fromthe diagonal.

4.2 Generalized Cohomology Theories in Algebraic Geometry

In topology and algebraic geometry many generalised homology and cohomology theories have been studied
as objects of their own being as well as with applications in geometry in mind. The classical stable homotopy
category of CW spectra is the category of cohomology theories for compact topological spaces. Singular
cohomology theories with coefficientsincommutative rings, topological K-theories of vector bundles, Brown-
Peterson theories, Morava K-theories, and complex cobordism are some well known cohomology theories,
and are objects in the category of CW spectra. The study of cohomology theories and their applications in
differential geometry has had a long history whereas in algebraic geometry a similar study with generalised
cohomology theories as central objects is rather recent dating back to about two decades through the
developments in motivic homotopy theory. As has been believed since the formulation of Weil conjectures
that there should exist algebraic avatars of various topological cohomology theories together with
comparison theorems given by realization functors obtained by associating topological manifolds of complex
pointstosmooth complexalgebraicvarieties.
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In Dr Girja Shanker Tripathi's research, he has been studying cohomology theories on algebraic varieties,
namely, the theories of higher Witt and higher Grothendieck-Witt groups of schemes, algebraic cobordism,
truncated Brown-Peterson and Morava K-theories. It should be mentioned that the two theories given by
higher Witt and higher Grothendieck-Witt groups are non-oriented whereas the remaining ones are oriented.
This presents significant difficulties in computations as can be observed by the lack of computations for Witt
and Grothendieck-Witt theories of classical objects like toric varieties. In the research work with Marco
Schlichting they have studied higher Grothendieck- Witt theories and proved that they correspond to certain
topological K-theories of vector bundles with additional orthogonal or symplectic and related structures.
They have also established geometric models for these theories by proving that in the motivic homotopy
category these theories can be defined using Grassmannian varieties corresponding to the additional
structures on vector bundles. This year together with his postdoctoral fellow Dr Arun Kumar they have
completed a research project on the analogous situation in equivariant algebraic K-theory in motivic
homotopy theory. A research project on constructible Witt theory (with my PhD student Onkar Kale) is also
complete.

4.3 Complete Submanifolds of Constant Isotropic Curvature in Space
Forms

Let $M$ denote the complete simply-connected Riemannian space form of constant sectional curvature $¢,$
and assume that $N$ is a submanifold of $M$ equipped with the induced Riemannian metric. Dr H A
Gururaja's group wish to give a classification in the case where $N$ has constant isotropic curvature $C.$ In
[1], they obtain a full classification in the special case when $N$ is a hypersurface of $M.$ It turns out that,
apart from some umbilical hypersurfaces, there exist certain 4-dimensional rotation hypersurfaces which
have constant isotropic curvature. As a corollary they obtain a characterization of the 4-dimenional Clifford
hypersurface as the only minimal hypersurface in space forms which has constant isotropic curvature and
whichis not totally-geodesic. The classificationin higher co-dimensionis currently beinginvestigated.

[1]H.A.Gururajaand Niteesh Kumar, Complete hypersurfaces of constant isotropic curvature in space forms,
Journal of Mathematical Analysis and Applications, 520 (2023)

4.4 Harmonic Analysis on the Heisenberg group and other locally
compact groups

Dr Lakshmi Lavanya Ramamurthy is working on harmonic analysis on the Heisenberg group and general
locally compact groups. In particular, she is studying generalisations of the group Fourier transform on the

Heisenberg group. In another project, she is working on the Feichtinger-Fourier algebra and Feichtinger-
Fourier-Stieltjesalgebraonlocally compact groups.

4.5 Properties vector bundles and associated projective bundle.

In a joint work with Shivam vats Prof DS Nagaraj's group studied the relationship between quadrics in
projective four space and projective bundle associated with some rank two vector bundles on a projective
plane.

4.6 ModuliStack of Parabolic Bundles in Positive Characteristic

Dr Souradeep Majumder's group is investigating parabolic bundles in positive characteristic. In particular, to
define asuitable notion of stability and constructing the corresponding moduli space and moduli stack are the
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main goals of this project. As part of this project, they would also like to study various geometric properties of
the moduli space and the moduli stack. Instead of the usual GIT approach for construction of the moduli space,
they have adopted a new approach based on work of G. Faltings. In collaboration with Manish Kumar and
Soumyadip Das, sigificant progress hasbeen madeinthe project.

4.7 Sphere Bundles

The study of sphere bundles has some interesting questions like the existence of almost complex structures on
these bundles, Dr Subhash B's group would like to restrict the base and try to find some answers to this. They
would also like to understand if the base is simply connected and both the base and fibre admit an almost
complexstructuredoesthatimply the total space admitsaalmost complexstructure.

4.8 Twisted Jacquet Modules for principal series representations of
Sp_4(F)

Let G denote the symplectic group Sp_4(F) defined over either afinite field or a non-archimedean local field F.
Let P denote the Siegel parabolic subgroup of G with Levi decomposition P=MN. Let Q denote the Klingen
parabolic subgroup of Gwith Levi decomposition Q=LU. For asmooth representation\rho of either Mor L, let
\pidenote the representation of G parabolicallyinduced from either Por Q.Fix acharacter\psiof N givenbya
rank one symmetric two by two matrix which can be taken to be E_{11}. Dr Venketasubramanian CG's group
has determined the structure of the twisted Jacquet module \pi_{N\psi} which is a representation for the
stabilizer of the character\psiingroup M. Thisis ajoint work with Mr Sanjeev Kumar Pandey.

4.9 Galois representations, modular forms and Algebraic number theory

Dr Shalini Bhattacharya works on the theory of Galois representations and modular forms. Modular forms
are certain complex-valued functions on the upper half of the complex plane that play an important role in
modern number theory, and certain Galois representations are attached to the normalized cuspidal
eigenforms. Specifically, | am working to compute the mod p reduction of p-adic local Galois representations
arising in several contexts. | also work on the problem of finding the Serre weights attached to a mod p
representation. | have one preprint submitted during 2022-23 titled "Weights for mod p quaternionicformsin
theunramified case', joint with A Ganguli.
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3. PHYSICS

The research in the Department of Physics at IISER Tirupati is currently centered around a few thrust areas
such as Astronomy & Astrophysics, experimental high energy physics, complex systems, theoretical
condensed matter physics, soft and active matter, lasers and optoelectronics, atomic and molecular physics
and active biological systems.

5.1 Astronomy and Astrophysics
a. Astrophysicsof galaxies

Identifying grand-design and flocculent spiral galaxies from the Sloan Digital Sky Survey using
Convolutional Neural Network

Spiral galaxies can be classified into Grand-designs and Flocculents based on the nature of their spiral arms. The
Grand designs exhibit almost continuous and high-contrast spiral arms and are believed to be driven by
stationary density waves, while the Flocculents have patchy and low-contrast spiral features and are primarily
stochastic in origin. Dr Suman Sarkar, a postdoctoral fellow, and Mr Ganesh N, a PhD student in Dr Arunima
Banerjee's group, trained a deep convolutional neural network (DCNN) model to classify spirals into Grand-

A A subset of the sample of Flocculent and Grand-design galaxies used for training and
validation of our DCNN.

IISER TIRUPATI Annual Report 2022-23 | 113



designs and Flocculents, with atesting accuracy of 97.2 percent. They then used the above model for classifying
1354 spirals from the Sloan Digital Sky Survey. Out of these, 721 were identified as Flocculents, and the rest as
Grand-designs. Interestingly, they found the mean asymptotic rotational velocities of their newly classified
Grand-designs and Flocculents are 218 + 86 and 146 + 6711 km(Is™, respectively, indicating that the Grand-
designs are mostly the high-mass and the Flocculents the intermediate-mass spirals. This is further
corroborated by the observation that the mean morphological indices of the Grand-designs and Flocculents are
2.6 £ 1.8 and 4.7 + 1.9, respectively, implying that the Flocculents primarily consist of a late-type galaxy

population in contrast to the Grand-designs. Finally, an almost equal fraction of bars ~0.3 in both the classes of
spiral galaxies reveals that the presence of abar component does not regulate the type of spiral arm hosted by
a galaxy. Their results may have important implications for the formation and evolution of spiral arms in
galaxies.

b. Star formation under extreme environments

A novel water-band technique to identify brown dwarfs and planetary mass objects in the Solar
neighbourhood

Instar-forming regions, the low-mass brown dwarfs and free-floating planets are vital tracers of the low-mass
end of star formation and are key analogs to exoplanets around stars. The complete census of a star-forming
cloud to masses well below the deuterium-burning limit will also constrain the very low-mass end of the IMF.
Dr Jessy Jose's team surveys various nearby young star-forming regions in the solar neighborhood, like
Taurus, Serpens, IC348, etc., in search of brown dwarfs and planetary mass objects using a novel and robust
technique that photometrically identifies these ultra-cool objects. The study of one such nearby young star-
formingregion, Sigma Orionis, located at adistance of 400pc with very low extinction (Av<1mag). They use the
near-IR WIRCam data from the 3.6m Canada-France Hawaii Telescope (CFHT) in the custom W-band filter
(centered at 1.45 um water absorption feature) combined with the data from the J and H broadband filters to
classify brown dwarfs based on a reddening insensitive index (Q). The Q-index distinguishes the sub-stellar
objects below the hydrogen burninglimit (ie Mé spectral type), and the sub-stellar objects thusidentified were
thenspectroscopically followed up using the SpeX spectrograph onthe 3.2m NASA Infrared Telescope Facility
(IRTF). All their candidate brown dwarfs are found to have spectral types M5-M8.5 and along with data from
previous studies, they have the complete census of spectroscopically confirmed members of the region up to

4 Susceptibility vs Temperature for the
site diluted SU(2) spin liquid, Inset is the
dependence of Curie term on dilution
density.
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~15M,,.. This shows that with their novel approach, they can efficiently identify low-mass objects. Studying
these brown dwarfs enables them to probe the IMF down to the sub-stellar regime and aid in understanding
their formation mechanism in one of the well-known young clusters in the solar neighborhood for the first
time. Dr Jose's study explores the potential environmental influence on the brown dwarf formation scenario
by performing acomparative analysis with the nearby well-studied star-formingregions.

c.Interstellar medium (ISM) and magneticfields
Understanding the dust properties and role of magneticfieldsinthe formation of molecular clouds

Based onthe multi-wavelength polarization data, Dr Eswaraiah Chakali's group has been workingon a project
to understand the role of magnetic fields in the massive star formation using sensitive sub-millimeter
polarization observationsfrom JCMT SCUBA-2/POL-2. They are currently constructing the maps of magnetic
field lines, intensity gradients, and velocity gradients. These analyses help understand whether magnetic
fields play a dominant role or not in comparison to gravity and gas kinematics. In a recent study, they suggest
the essence of the careful analysis of polarization efficiency (P/Av) and polarization rate (P/d) plots tointerpret
the polarizationdataintermsof dust properties and to probe the magneticfields. They have also beenrecently
awarded ~15 hrs of observing time to conduct HI Zeeman splitting observations with 500 meter FAST
telescope and ~20 hrs of observing time to conduct dust continuum polarization observations with JCMT
SCUBA2-POL2 data. In addition, they are a part of collaborative research projects such as JCMT's BISTRO to
trace the magnetic fields in the nearby dense clouds and ALMA's ATOMS project to understand the star

4 (Left): Comparison between the
Bayesian posterior prediction
(shaded areas) and the observations
(filled circles) for Av versus P/ Av.
(Right): Distance versus differential
extinction plot revealing two dust
populations (Bijas, Eswaraiah, et al.
MNRAS, 2022, 515, 3352-3369).

formation processesinthefilamentary molecular clouds using dust continuum and molecular lines data.

5.2 Experimental High Energy Physics

Exploring the QCD Matter at the Relativistic Heavy lon Collider

Dr Chitrasen Jena and his research group primarily focus on the study of identified hadrons, resonances, and
light nuclei to understand the properties of Quantum Chromodynamics (QCD) matter and explore the QCD
phase diagram at the Relativistic Heavy lon Collider (RHIC). In relativistic heavy-ion collisions, the underlying
mechanism for light (anti-) nuclei production is not well understood. The possible production mechanisms at
mid-rapidity are thermal production and nucleon coalescence. Our study of the light nuclei elliptic flow (v,) is
consistent with the mass number scaling within 20-30%, indicating coalescence may be the dominant
mechanismfor producinglight nuclei. The light nuclei also provide a promising tool to probe the spatial density
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fluctuation and correlationin the produced matter as they are formed from nucleons that are located inavery
restricted volume in phase space. It has been predicted that the light nuclei ratio such as \({N_pN_t\over
N_d*2}\) will show non-monotonic behaviour when passing through the critical or first order phase transition
region. Their study has shown the enhancements of the \({IN_pN_t\over N_d”2}\) ratios relative to the
coalescence baseline in the 0-10% most central Au+Au collisions at \({\sgrt{s_{NN}}\) = 19.6 and 27 GeV. The
systematic measurements of light nucleiyields and their ratios at the RHIC Beam Energy Scan (BES) program
provide essential insights into the production dynamics of light nuclei and our understanding of the QCD
phase diagram. In addition to studying light nuclei, they have also investigated the directed flow (v,) of
identified hadrons. v, describes the collective sideward motion of produced particles in heavy-ion collisions
and is sensitive to details of the expansion during the early stages of the collision fireball. Minimum in directed
flow has been proposed as a signature of a first-order phase transition between hadronic matter and quark-
gluon plasma. Dr Jena's study of the v, slope for net kaons and net protons as a function of collision energy
shows minimums but at different collision energies. This may provide insight into the phase transition of QCD

4 Mass number scaled v, of light nucleias a
function of p; /A in minimum bias Au+Au
collisions at \({\sqrt{s_{NN}}\) = 14.6,
19.6,27 and 54.4 GeV.

matter athigh baryondensity.

5.3 Complex systems

a. Structure and the dynamics of the complex networks

Dr Aradhana Singh's research group mainly studies the structure and dynamics of complex networks. They
are studying the brain of the fruit fly Drosophila melanogaster. So far, they have discovered the central core
areas of the fruit fly's brain network. They are also studying the dynamics of multilayer networks. They find
that a multilayer network with one-to-one connections between the layers is better synchronisable than a
multilayer network havingrandomly connected layers.

b.Nonlinear Dynamics and Complex Systems

Prof G Ambika and her group mainly focus on understanding the dynamics of complex systems using two
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approaches: studying their emergent behaviour using the framework of complex networks and understanding
their dynamics and transitions by analysing their data.

Explosive synchronizationinduced by multiplexing:

Prof Ambika and Dr Umesh K Verma, studied the emergence of explosive synchronization in a multiplex
network, with the Stuart-Landau and FitzHugh-Nagumo (FHN) oscillators as a nodal dynamics. The sensitive
staterequiredfor explosive synchronizationis generated by balancing the couplings on both the layerswith an
attractive coupling on the first layer and repulsive on the second layer and multiplexing them with a feedback
type of inter-layer coupling. The study considers different coupling schemes and establishes the onset of
explosive synchronization with hysteresis in both layers of networks due to multiplexing in the presence of
noise. The study shows that the explosive nature of the transition, when not be desirable in many real-world
systems, can be changed to continuous type by tuning the intralayer and interlayer couplings or the noise
strength.

Transitionsinstock market dynamics

Alongwith collaborators, Dr K P Harikrishnan and Krishna Das, a comprehensive analysis of the complexity of
underlying dynamics is done to understand possible transitions in dynamics. In this study, considering
financial markets as complex dynamical systems, the datafrom 26 markets around the globe, is analysed using
the method of recurrence plots and recurrence networks. The transition during the Global Financial Crisis
(GFC) of 2008 is thus shown to be due to increasing stochasticity arising from random buying and selling of
stocks. However, the changes during the recent pandemic related lock down are different and since the
markets have not stabilized after lock down, they may possibly approach acrisisinrecent future.

Complexdynamicsinspecial relativity regime:

An interesting study with IPhD student, Derek C. Gomes, shows that complex dynamical states like
quasiperiodicity, frequency locking and chaos can occur in a sinusoidally driven linear harmonic oscillator in
the special relativisticregime. It is shown that this is due to the shift in natural frequency of the oscillator with
increasing relativistic effects that makes the system nonlinear. An enhancement of chaos in the relativistic
Henon-Heiles systemis alsofound fromthe study.

5.4 Theoretical Condensed Matter physics

a. Strongly correlated quantum matter

Dipolar lineons in hole-doped collinear honeycomb antiferromagnets

Fractons are excitations in a many-body system that are either completely immobile or can be mobileonly as a
bound state in a fractional subspace of the full system. Fractons are the latest addition to the lineup of exotic
quasiparticlesin condensed matter physics, while fractonic quasiparticles were known for some time, last few
years of tremendous progress have found surprising connections between fractons and other areas of physics
such as glassy systems, topological phases, quantum computing, soft matter physics etc. The microscopic
models of fractons known till date require multi-spin interactions and non-local conserved quantities. One
possible way to construct more realistic two-spin interaction models with type-1 fractons is by coupled chain
approach. However, such approaches still require a local conservation law and, consequently, a ground state
degeneracy that scales with system size, usually realised in frustrated magnets. Dr Sambuddha Sanyal and his
group propose amodel that supports a type-| fractonin a non-degenerate, ordered spin model with local two-
spin interactions, which is closer to the real world. They connect anti-ferromagnetic Ising chains
ferromagnetically to construct a two -dimensional ordered Ising magnet. Using acombination of perturbative

IISER TIRUPATI Annual Report 2022-23 | 117



A (A) An isolated hole can move freely in the ferromagnetic direction but can't move in the
antiferromagnetic direction as it causes two frustrated bonds. (B) A pair of holes can move only
alongthe antiferromagneticx -y directionwithout creating any defects

approaches and exact numerics, they show that a single hole in this model is completely immobile but a pair of
holes hasfree-mobility only alongaline inthe anti-ferromagneticdirection, thus anexample of dipolar lineon.

b.Quantum Theory of Nanomaterials
Electronic, magneticand optical properties of low-dimensional materials

Low-dimensional materials have been the subject of fundamental research because of their unique
characteristics arising from reduced degrees of freedom and associated quantum confinement. The response
of these systems towards the external perturbations leads to many exciting properties which have been
attracting scientific explorations over decades. Dr Sudipta Dutta's group focuses on electronic, magnetic,
transport and optical properties of atomically thin layered materials and their responses towards applied
electric, magnetic, electromagneticfields and strain engineering in view of their green and sustainable energy
applications. They explore the valleytronic properties of noncentrosymmetric 2D materials that exhibit non-
zero Berry curvature at non-equivalent valleys. They further study the excitonic properties of such systems
within many-body GW-BSE framework in view of their applications in valley-Hall devices. Furthermore, they

5.5 Soft and Active matter and Microfluidics
a.Densesuspensions of flagellated bacteria

Dr Tapan Chandra Adhyapak's group studies the hydrodynamics of flagellated microswimmers, and the
effects of shape, flexibility and confinementsonit.

Flow migration of microswimmers with flexible flagella:

They have studied the dynamics of flagellated microswimmers inimposed shear flows. Flows are ubiquitousin
natural environments of microswimmers, and the resultant dynamics is of interest for several biomedical and
biotechnological applications. So far, investigations of the dynamics have mostly been done for rigid and head-
tail symmetricactive particles for which the flows created due to swimmingis decoupled from the dynamics of
the microswimmer itself. Dr Adhyapak's group has derived the complex hydrodynamics of non-axisymmetric
microswimmers with flexible parts, thereby capturing the strong coupling of the self-propulsion flows with
microswimmers' dynamics. They find that an imposed shear makes a large population of towards the high
shear-rate regions, whereas a small but finite population gets trapped to the region of low shear-rates. They
theoretically analyze the fundamental mechanisms and propose control methods for biotechnological
applications.
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Flagellated bacteriaunder confinement

The interaction between a flagellated bacteria and confining walls is so far poorly understood. work including
the detailed hydrodynamics of flagellated bacteria under confinement has revealed non-trivial regimes of
hydrodynamic trapping and escaping. Dr Adhyapak and his group find that at large distances, the
microswimmers are oriented away from the substrates, thereby enabling them to escape. However, at close
distances, hydrodynamic flows tend to trap the swimmers to the walls. The results shed important light to the
dynamics of bacteriabeforethey are stuck tothe substrate, forexample, prior to the biofilm formation.

Dynamics of flagellated bacteriain porous and complex media

Usingarealisticnumerical model of E. coli, Dr Adhyapak's group has investigated the locomotion of flagellated
bacteria in complex environments. They have observed an optimum density of suspended colloids which can
arrestthe motionofthebacteria. The effect of colloidal size and interplay of hydrodynamicsis on-going.

b.Soft and active matter-experimental studies

Dr Ravi Kumar Pujala's group identifies various pathways for self-assembly of soft matter systems including
colloids, polymers and liquid crystals. Recently, their group designed stimuli-responsive materials or smart
materials whose properties can be changed significantly by applying external stimuli,such as stress, electricor
magnetic fields, light, temperature, and pH. They reported an extensive study on thermoresponsive
composite gels based on submicron-sized hematite pseudocube-shaped particles and a triblock copolymer
Pluronic F127 (PF127). These novel composites form hard gels at an elevated temperature of 37 °C. They also
presented a systematicinvestigation of the size-dependent viscoelastic properties of aqueous suspensions of
graphene oxide (GO). The viscoelastic properties of the GO suspensions are found to be strongly dependent
onthesize of GO sheets. Irrespective of the size, the GO dispersions revealed anisotropic phase at low volume
fractions and a nematic liquid crystalline phase above critical volume fractions. The formation of nematic
liquid crystalline phase strongly depends on the size of GO sheets. They demonstrated that the shape
asymmetry gives rise to defect polymorphism by nucleating point or ring defects at multiple locations on the
particle and controls the direction as well as the magnitude of the electrophoretic propulsion. They also
studied DC and AC electrophoresis of silica nano and microrods in a thin film of a nematic liquid crystal. These
particlesinduce virtual topological defects and are demonstrated nontrivial.

A Snowman-shaped particles in liquid crystal medium show defect polymorphism in
which the point and ring defects nucleate either on the big or small lobe of the
snowman (Phys. Rev. Applied 18,014030 (2022)).
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c.Microfluidics
Liquid-liquid phase separationinmicrofluidicsystems

Dr Dileep Mampallil's group studies dynamics of nucleated microdroplets near the contact line of
evaporating polyethylene glycol and dextran mixture drop. They show the existence of a spatially varying and
radially outward drag force by recirculating convective Marangoni flows near the contact line. Its interplay
with the radially inward self-migrating microdroplets produces unstable and stable force equilibrium
positions, resulting in continuous migration or stepwise advancement when random coalescence events shift
the stable equilibrium. Their experimental, numerical, and analytical results contribute to understanding the
dynamics of active matter (microorganisms, Janus particles, or active droplets) in natural environments
having convective flows. In another context, their study may also help in understanding the transport
dynamics of nucleations in evaporation-driven aqueous two-phase systems (ATPS).

5.6 Opto-electronics

The role of dielectric layer on the charge carrier transport in organic semiconductor devices

Organic Optoelectronics laboratory focusing on the development of organic and hybrid organic
semiconductors for electronic and photonic applications. Dr Kanagasekaran's group produced a major
outputinthe past year along with the progressin ongoing projects such as organic photodetectors, OLETs and
post-graduation works. Organic semiconductors are considered as the potential alternative to current
silicon-based inorganic technologies. Due to their high tailor ability, ease of synthesis and processing,
flexibility, and tunability, organic systems are widely investigated for various applications. A detailed
understanding of charge transport at the interface is necessary to explore the potential of organic field-effect
transistors (OFETs). Interfacial trap states played a vital role in charge transport in OFETs. In their recent
research work, they have combined both experimental and theoretical approaches to calculate the trap
density values. For this purpose, rubrene-based OFET was used as the test bed with three different dielectric
layer configurations, such asi) bare SiO, and the SiO, with passivation layers, ii) PMMA, and iii) PS. The devices
were subjected to output and transfer characteristics, from which the mobility and threshold values were
calculated. It was observed that the mobility value increases and threshold value decreases with the
introduction of polymers, and PS shows better results than that of the PMMA. Further, using experimental
analysis, the bulk trap density of the devices was calculated. A Gaussian disorder model was used for the

A (A)Schematicof the bottom gate top contact Organic Field Effect Transistor (OFET) architecture
device and (B) Thedynamics of different trap sites when an electric potential is applied.
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extraction of interfacial trap density. For this purpose, the experimental data were fitted to the theoretical
curve till a best fit was obtained. The results follow a similar trend as the mobility values, indicating the
influence of trap states on carrier charge transport. The origin of the trap states could be interpreted as the
surface contamination effects where SiO2 is more prone than that of PS and PMMA. Chemical inertness and
hydrophilic nature resulted in lower trap densities in the case of polymers. The present approach can be
directly used to model interfacial trap states for any combination of organic semiconductors and dielectrics,
andtoengineer aneffectivedevice.

5.7 Atomic and Molecular Physics with Ion Traps

Dr S. Sunil Kumar group's primary research objective is to investigate the fundamental processes involved in
the collisions of photons and atomic/molecular species with molecular ions of biological, astrophysical, and
fundamental relevance by experimental and theoretical techniques. The current focus of experimental and
theoretical projectsisthe photophysics of biomolecularionsinthe gas phase. The experimental studies rely on
designing and developing an ion-trap-based instrument. In the past five years, they developed in-house a
versatile device to study the photophysics of biomolecular ions in the gas phase, a CAD drawing of which is
depicted in the image. The setup was tested for a successful operation. It is now ready to be used for various
experiments involving the interaction of light with trapped gas-phase biomolecular ions. The ion trap
developed indigenously has a high storage efficiency so that background losses of ions during the
measurement window can be neglected. They measured the photodetachment decay of a few biomolecular
ions confined in a prototype of the ion trap as proof of principle to serve as a precursor to the first
measurement of the absolute photodetachment cross-section of these molecular ions. The absolute
photodetachment cross-section provides a measure to compare the photostability of various molecular
species. They also did quantum chemical calculations to study ion-molecule reactions of astrophysical
relevance and tounderstand UV-visible spectraof mononucleotides which are building blocks of DNA.

A ACAD rendering of the home-built ion trap spectrometer developed at IISER Tirupati
for studying photophysics of molecular ions of biological relevance in the gas phase.
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5.8 Ultrafast carriers dynamics of nanomaterials

Dr Srabani Kar's research focuses on the application of ultrafast light pulses for the study of charge transport
properties of nanomaterials and their applications in intracellular drug delivery. Their goal is to unveil
fundamental physics of carrier transport in nanomaterials including 2D layered materials, 1D nanowires and
nanotubes, 0D quantum dots etc. using all optical techniques of time-resolved terahertz spectroscopy. They
obtain real and imaginary part of dielectric properties in terahertz frequency range at the same time without
any complex Kramer-Kronig analysis in unexcited and photoexcited states of nanomaterials. It involves
measurements of mobility, conductivity, momentum relaxation time, carrier cooling and relaxation dynamics
etc. providing in-depth knowledge of equilibrium and photoexcited states of systems without involving any
metallic contacts. Many of these low-dimensional materials show strong light-matter interactions with
coherent ultrafast laser pulses followed by many transient exotic phenomena such as plasmonic hot spotsin
metallic nanoparticles, ultrafast hot carriers in carbon based low- dimensional materials (graphene, CNTs),
strong carrier-phonon coupling leading to transient hot phonon generation etc. They select such transient
features of nanomaterials to apply for the purpose of high throughput intracellular drug delivery in various
cancer cells, where external biomolecules from extracellular environment is transferred to intracellular
environmentwith high delivery efficiency (>90%) and high cell viability (>98%).
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e INSTITUTE COLLOQU A e

Date Speaker Affiliation Title
Photorespiratory metabolism: Not an unavoidable
06/04/2022  Prof AS Raghavendra University of Hyderabad evil but essential to optimize photosynthesis and
protect against oxidative stress and photoinhibition
02/08/2022  Prof Sujata Ramdorai University of British Columbia, Galois groups and Number Theory.
Vancouver, Canada
Laboratoire de Chimie de From magnetic anisotropy to molecular magnets: A
16/08/2022  Prof Jean Pascal Sutter Coordination du CNRS, Toulouse, journey into the coordination chemistry of
France pentagonal bipyramidal complexes
07/09/2022  Prof Mahesh Kakde 11Sc Bangalore Stickelberger's theorem and generalisations.
14/09/2022  Prof Christine H Foyer University of Birmingham, UK Roles of reactive oxygen species in plant growth
and defence
12/10/2022  Prof J Narasimha Moorthy IISER Thiruvananthapuram E’;?;i::les to Materials by Exploitation of Steric
02/11/2022 Dr Krishnananda CSIR-Indian Institute of Chemical Demystifying the Early Events of Protein
Chattopadhyay Biology, Kolkata Aggregation in Neurodegenerative Diseases
18/01/2023  Prof Meena Mahajan IMSc Chennai What is hard to prove, and why?
25/01/2023  Prof Umesh Waghmare JNCASR Bangalore Instabilities of Crystals and their Functional
Behaviour
. Cholesterol and GPCR Signaling: A Molecular
Prof Amitabha . .
01/02/2023 CCMB, Hyderabad Sensor for Cholesterol in the Serotonin1A
Chattopadhyay
Receptor
22/03/2023  Prof Rajendra Prasad Amity Unlver.5|ty Gurgaon, Ajourney of 2,‘.‘: years with a multidrug transporter:
Haryana, India alot more to discover
29/03/2023  Prof Vijay B SHenoy lISc Bangalore The Story of Phases: Topological Insulators to
Fractons
12/04/2023  Rajneesh Bhutani Pondicherry University Understanding evolution of land through time:
A radiogenic isotope geochemistry approach
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— DEPARTMENTAL SEMINARS/TALKS et

%% BIOLOGY

Date Speaker Affiliation Title
. . . The Structural Maintenance of
26-04-2022 Dr Shikha Laloraya g:r:agllunrsl;cltute of Science (11Sc), Chromosomes Complex, Cohesin, and its
g role in gene expression
10-05-2022 Dr Mark Ravinet Un!ver5|t.y of Nottingham, The evolution of human commensalism in
United Kingdom passer sparrows
. . . Decoding Redox Language underlying HIV
12-07-2022 Dr Amit Singh Indian Institute of Science (11Sc), Latency: From Molecular Mechanism to
Bengaluru . .
Therapeutic Implications
e National Institute of Plant Genome -
17-08-2022 Dr Gitanjali Yadav Research (NIPGR), New Delhi Complex Networks in Biology
06-09-2022 Dr Raghavan Thiagarajan eNEW, Denmark PuIsatpns and flqws: c.ontr.olllng two
collective modes in epithelial monolayers
11-10-2022 Dr Sree Rama Chaitanya Centre for DNA Fingerprinting and RNA-based Genome Surveillance
Sridhara Diagnostics (CDFD), Hyderabad Mechanisms
0. . Laboratoire de Biologie et de Modélisation  Exploring how epithelial cells are shaped by
81-10-2022 Dr Muriel Grammont Cellulaire at the ENS de Lyon, France the mechanics of surrounding tissues
Structure, Aggregation and Seeding
11-11-2022 Dr Senthil Kumar Thangaraj EPFL, Lausanne, Switzerland Properties of Amyloid Proteins Associated
with Neurodegenerative Diseases
. . Indian Institute of Science (I1Sc), T Cell constimulation, anti-tumor
08-12-2022 Dr Dipankar Nandi Bengaluru responses and the 2018 Nobel prize
06-02-2023 Dr John Kersaw University of New Brunswick, Canada Integrating technology for systems

approach to forest inventory

2

1]

CHEMISTRY

12-08-2022 Prof Challa Vijaya Kumar University of Connecticut, USA Proteins to Plastics
. . Conversion of industrial waste H,S

18-11-2022 Dr Tharamani C Nagaiah IIT Ropar pollutant to value added products

16-01-2023 Dr Jonathan De Roo University of Basel, Switzerland Zirconium and Hafnium Oxide
Nanocrystals and Oxo Clusters
Two-dimensional Titanium Carbide

20-01-2023 Dr Narendra Kurra IIT Hyderabad (MXene) as a Redox Charge Storage Host
Development of Fuel Cell Electrodes:

17-03-2023 Dr Nagappan Ramaswamy General Motors Corporation, Global Fuel Stabilization of Pt Catalyst with Anchoring

Cell Business, Pontiac, Ml USA

Agents and Mitigation of Cobalt
Dissolution
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—r=| Mathematics

Date Speaker Affiliation Title
02-08-2022 Dr Sujatha Ramdorai University of British Columbia, Invariants in Iwasawa Theory
Vancouver, Canada
26-08-2022 Mr Georgy C Luke IISER Tirupati The (Co)homology of topological quandles
02-09-2022 Mr Sanjeev Kumar Pandey IISER Tirupati Twisted Jacguet module of reptjesc'antatlons
of symplectic groups over p-adic fields
21-10-2022  Dr Antareep Mandal IIT Madras pniform sup-norm bounds for Siegel cusp
04-11-2022  Dr Shilpak Banerjee IIT Tirupati The approximation by conjugation method
in smooth ergodic theory
11-11-2022  DrRishi Vyas Krea University, Sri City, AP Equivalences and Dualities in Derived
Categories
Brill-Noether loci and algebra generated by
18-11-2022 Dr Arijit Mukherjee IISER Tirupati their classes in the moduli space of
semistable bundles over curves
12-12-2022 Dr Soumya Das Indian Institute of Science (I1Sc), Land:?\u-SlegeI zeros for Dirichlet L-
Bengaluru functions
13-01-2023 Mr Arindam Das BITS-Pilani Segal categories and K-theory
20-01-2023 Mr Harinarayanan IISER Tirupati Syb-convemty estimates for Siegel Hecke
eigen cusp forms
27-01-2023 Dr Pgnchatcharam IIT Tirupati .OverV|e.w o.foa\thgn?atlcaI Mpdellng and
Mariappan its Application in Bioinformatics
02-02-2023 Dr N Narayanan IIT Madras Counting Clubs in Even and Odd Towns
03-02-2023  Dr Girja Shanker Tripathi IISER Tirupati Equivariant algebraic K-theory in Motivic
Homotopy theory
10-02-2023 Dr Arun Kumar IISER Tirupati Equivariant algebraic K-theory in Motivic
Homotopy theory Il
17-02-2023 Dr Atul Shekhar TIFR-Centre for Applicable Mathematics, Smoothlpg of boundary pehawour in
Bengaluru stochastic planar evolutions
. . Distributions of products and ratios and
13-03-2023 Prof AM Mathai Ceptre for Mathematical Sciences connections to various topics in different
Thiruvananthapuram s
disciplines
17-03-2023 Dr Debargha Banerjee IISER Pune Some properties of modular curves
31-03-2023 Dr Suman Kumar University of Hyderabad Convergent numerical schemes for

nonlocal PDEs
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Date Speaker Affiliation Title
Up above the world so high, Like A
08-09-2022 Dr Jessy Jose IISER Tirupati Diamond In The Sky - The James Webb
Space Telescope
29-09-2022 Dr Aniket Joglekar IIT Tirupati Neutron Stars as Dark Matter Detectors
. The generalised synchronization of
13-10-2022 Prof Ramakrishna IIT Delhi dynamical systems: Geometry and
Ramaswamy .
Constraints
e . . . Exploring the Pattern Formation of Bio-
20-10-2022 Dr Anusuya Pal University of Warwick, UK colloids Through Drying Droplets
10-11-2022 Dr Manasa Kandula nger5|ty of Massachusetts, Amherst, From active dimers to percolated networks
12-01-2023  Dr Srabani Kar IISER Tirupati Terahertz Spectroscopy of Photoexcited
Carrier of Low Dimensional Materials
19-01-2023 Dr Vikas Pandey Krea University, Sri City, AP Does Nature have memory?
02-03-2023 Dr Aradhana Singh IISER Tirupati Dynamics on Network of Networks
Indian Institute of Space Science and Search of molecular foundations of life in
16-03-2023 Prof Umesh Kadhane Technology (IIST), Thiruvananthapuram space: Why, What and How?
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——SCIENTIFIG EVENTS ON GAMPUS

CAMOST'S SECOND ANNIVERSARY GOLLOQUIUM SERIES

September 10,2022

CAMOST, the Center for Atomic, Molecular, and Optical Sciences & Technologies is India's first national
center for Atomic and Molecular Physics and is a joint initiative of IISER Tirupati and IIT Tirupati. On the
occasion of its second anniversary, CAMOST organized a colloquium series with lectures by distinguished
scientists from the Atomic and Molecular Physics community. The event started with an address by Prof PC
Deshmukh, the convener and mentor of CAMOST. Prof KN Ganesh, Director of lISER Tirupati, and Prof KN
Satyanarayana, Director of IIT Tirupati also addressed the gathering. The lectures were delivered by Prof
Roland Wester (University of Innsbruck, Austria), Prof Aravind Gopalan (IIT Madras, India) and Prof Jan
Michael Rost (Max Planck Institute for the Physics of Complex Systems, Germany). The Annual Report was
presented by Dr Arijit Sharma, the program coordinator of CAMOST, and a report on the events was
presented by Dr Padmabati Mondal.

PHYSICGS DAY

October 15,2022

Physics Day was organized on October 15, 2022 and the theme was Astronomy & Astrophysics. The plenary
speaker was Prof P Ajith (ICTS, Bangalore), who gave a lecture on “Gravitational Lensing of Gravitational
Waves: A new frontier”. This was followed by talks and poster presentations by members of the Physics
Departmentat |ISER Tirupati.

CHEMISTRY DAY

October 29,2022

Electrum and Synergy, the Chemistry student clubs at IISER Tirupati celebrated Chemistry Day with a
symposiumon October 29,2022. The plenary talk was given by Prof S Chandrashekharan from I11Sc Bangalore.
The event also included talks and poster presentations from students and research scholars of the Chemistry
Department.

JANAKI AMMAL DAY

November4,2022

IISER Tirupati celebrated women achievers on Janaki Ammal Day by inviting Padmashri Air Marshal Padma
Bandopadhyay, adecorated former flight surgeoninthe Indian Air Force. She shared her experiences with our
young BS-MS students, inspiringthemwith stories from her life.

November 5,2022
Biology Day was celebrated as Janaki Ammal Day on November 5, 2022 at IISER Tirupati. The day featured

posters presented by PhD students and research scholars in a lightning talk format. The best posters were
awarded prizes by Prof Ramesh Sonti, then Chair of the Biology Department.
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NATIONAL EDUCATION DAY

November 10,2022

On account of National Education Day, IISER Tirupati organized a special lecture by Prof Sivaji Chakravorti,
Jadavpur University, Kolkata on the topic “Promoting Research and Innovation in the Contemporary Timesin
Higher Education”.

WINTER SCHOOL IN MATHEMATIGS

December 13-23,2022

The IWM Winter School for Young Women in Mathematics 2022 was organized by IISER Tirupatijointly with
the Indian Women in Mathematics (IWM), in online mode, between December 13-23, 2022. The goal of the
workshop was to deepen and widen the participants' insights into mathematics. This workshop was attended
by around 50 students pursuing their 2 year undergraduate course in Mathematics, from across the country.
The workshop constituted of 20 lectures and 10 follow-up tutorial sessions. The theme of the workshop was
focused onthe areas of Elementary Number Theory, Linear Algebraand Real Analysis.

MATH DAY

March 14,2023

Math Day was organized on March 14, 2023 at IISER Tirupati. Prof S Kesavan and Prof Parameshwaran
Sankaran,eminent mathematicians from IMSc, delivered the plenary talks. These were followed by talks from
the faculty of the Math Department at IISER Tirupati: Dr HA Gururaja, Dr Shalini Bhattacharya, Dr B Subhash,
and Dr GirjaShanker Tripathi.

FOUNDATION DAY

March 27,2023

[ISER Tirupaticelebrated its 8" Foundation Day on March 27,2023 in a hybrid mode. The Chief Guest was Prof
Sourav Pal, Head of Chemistry, Ashoka University who gave a lecture on “Liberal Arts and Sciences:
Integrative Education in Holistic Ecosystem”. Following this, there was an award ceremony where the
Director, Prof KN Ganesh gave out awards to deserving staff on campus. In addition, Prof KN Ganesh also
launched the new institute website and inaugurated the ISER Alumni Association.

VEEKSHANA

Veekshana is a forum where women faculty members and scientists of IISER Tirupati come together with a
passion and a vision to jointly promote women in science. Over the last year, Veekshana organized a series of
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talks by eminent woman scientists. Prof Neena Gupta, Indian Statistical Institute, Kolkata gave a talk on April
26,2022 on the topic “Glimpses from my mathematical journey”. Dr Hemalatha, Director National Institute of
Nutrition, Hyderabad gave a talk about “Malnutrition Scenario in India: food for optimal human health and
plant health” onJune 30,2022.0n April 12,2023, Prof Chandrima Shaha, President of Indian National Science
Academy and JC Bose distinguished Chair Professor of National Academy of Sciences at the Indian Institute of
Chemical Biology, Kolkata (12th April) gave a talk on “Musings from a Life in Cell Biology”. In addition,
Veekshana also organized the IUPAC global women breakfast on February 20, 2023 and held an essay
competition for school children on International Day for Woman & Girl Child in Science (Feb 10, 2023), the
latterinassociationwith Unnatiand Literary Club of ISER Tirupati.

VISITS BY EMINENT SCIENTISTS

Dr Ajay Sood, FRS, Principal Scientific Advisor to Dr G Satheesh Reddy, Scientific Advisor to Raksha
the Govt. of India visited campus on 26 Sept 2022, Mantri visited IISER Tirupati on 1st October 2022.
andinteracted with students and faculty. Scientists from both [IT Tirupati and IISER Tirupati
spent time explaining our research that is of
potentialinteresttothedefencesectorsand DRDO.

Dr Rajesh Gokhale, Secretary, Department of Biotechnology visited us on
26th November 2022 and met with the Biology faculty. He discussed research
ideas and progress with everyone following their short presentations.
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IISER Tirupati has an active Outreach Programthat spreads scientific knowledge and temper to organisations
around Tirupati and Andhra Pradesh, explicitly focusing on schools and universities in the neighbourhood.
While the pandemic has reduced on-campus activities like hosting school children and showcasing our labs
and scientific experiments, we continued our efforts online, as well as on other campuses. In addition to
engaging with other educational institutions, we also engage with government organisations in the state,
encouragingscientificdialogue and communicating scientific findings.

IISER Tirupati's Science Day was conducted with the theme - Global Science for Global Wellbeing. We had two
invited speakers - Prof. Somdatta Sinha, IISER Mohali spoke about Different Faces of Science. Her talk covered
human aspects that are also relevant for science. Dr Renu Swarup, former Secretary to the Government of
India, Department of Biotechnology spoke about Biotechnology for global wellbeing. The talks were well
attended by students from both permanent and temporary campuses. Many science-based activities were
conducted by the various student clubs and research labs. About 200 students from four schools participated
inthese activities. The activities included a Quiz, Dungeons and Dragons, Hologram, Foucault Pendulum, Bird
Wing Span Exercise, Supersaturated Crystal Explosion, Mathematical Reasoning in Games, Conservation of
Lightning,and Chemistry Business Game.
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As part of 'Yuva Sangam, a 'student exchange programme' under 'Ek Bharat Shreshtha Bharat' (EBSB)
initiative of the Ministry of Education, Government of India, 25 students and five faculty from Arunachal
Pradesh visited the IISER Tirupati Campus. They were exposed to the various streams of research on campus.
They were able to observe some biological experiments being conducted and also participated in some
student activities.

As part of their outreach activities, NSS students of IISER Tirupati visited many schools and conducted simple
sessions on science for the school students. The interactions between students was very lively and provided a
stage for further interactions among this group. The NSS unit visited Zilla Parishad High School at
Annaswamypalli, Renigunta on 8 August 2022 to conduct quiz, essay writing, elocution, drawing and
bookmark-making competitions among students. This was followed by a prize distribution to celebrate
HarGharTirangaunder AzadiKaAmritMahostav.@_NSSIndia 1/4" Aug8,2022

The National Service Scheme (NSS) cohort of IISER Tirupati organized two Blood Donation Drives in
association with the Indian Red Cross Society, Chittoor. The first camp was organized on 9" April, 2022
(Saturday) at Ramanujan Hall, ISER Tirupati (Transit Campus) and saw a participation of more than hundred
donors from the IISER Tirupati family, who cheerfully came forward to support this humble cause. A second
donation campwas organized at the same venue in light of World Blood Donor Day on 14" June 2022 together
with lIT Tirupati where more than sixty volunteers participated for blood donation. Under the guidance of Dr.
Hussain Bhukya, 15 NSS volunteers assisted the donors by giving them timely refreshments, helping them
register and being the bridge of communication between the donors and doctors for both donation drives
conducted.

Before the donation, the registered participants were also screened for their weight, blood pressure,
hemoglobin levels and other essential criteria required for donating blood. Once they were deemed fit for
blood donation, the donors were takento their respective beds and were attended to by the Red Cross Society
Staff. After the procedure was complete, the donors were provided with refreshments and told to rest for a
while. The donors will also be provided with a certificate as an acknowledgement of their participation in the
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Blood Donation Camps. Additionally, it was made sure that after donation, the participants are healthy and
timely assistance was provided by Dr Archana Arijilli and Ms Nimmy K Prasad from Wellness Clinic of IISER
Tirupati.Allinall,the Blood Donation Camps organized at |ISER Tirupati were asuccess for the NSS cohort and
astepforwardinprovidingour servicestothe nation.

IISER Tirupati continues to have a vibrant and growing biodiversity outreach and Citizen Science Program,
which organises events and provides training in awareness of biodiversity around Tirupati and Andhra
Pradesh. IISER Tirupati is uniquely positioned in being located at the foothills of the Seshachalam hills, and
Eastern Ghats, and our biodiversity outreach program aims to highlight the unique ecological value of the
landscape. Listed below are some of the activities of the programinthe past year.

The Tirupati Bird Atlas project is the first in Andhra Pradesh, to map birds across a geographical territory. The
National Geographic Society and Duleep Matthai Nature Conservation Trust supported this project. Trained
volunteers from Tirupati and seasoned birders from 3 other states joined the Birdlab volunteers to survey 70
grids (each 1.1 X 1.1 Km square). Bird surveys are conducted during the breeding season (July - October) and
winter (December - January) to cover migratory and resident bird species. Over 58 volunteers contributed to
the surveyover 600Sq. Km. Atotal of 219 species of birds were recorded with over 800 person-hours of effort.
Apreliminaryreportoftheatlascanbeaccessed at https://bit.ly/tpt-birdatlas23

IISER TIRUPATI Annual Report 2022-23 | 135



The State Forest Academy at Rajahmundry facilitated a 3-day orientation program for these newly recruited
officersand requested IISER Tirupatito support themwith trainingonthe identification of birds. Atotal of 150
officers in multiple batches were trained by Mr Raja Sekhar Bandi, and multiple in-house sessions were
conducted at the Forest Academy. Also, a batch of 38 Range officers in training from Central Academy from
State Forest Service Burnihat, Assam were engaged at Kolleru Bird Sanctuary and introduced to the
conservation of wetland birds and their habitats. On request from the WWF India office, an orientation
session was conducted for 53 officers and staff of Nagarjuna Sagar Srisailam Tiger Reserve in Andhra Pradesh
onIntroductiontotheidentification of forest birds.

This project aims to record avian life in the waterbodies around the city of Vijayawada. In 2020-21, just after
the lockdown, the Citizen Science Coordinator of [ISER Tirupati initiated the Vijayawada Nature Club. Over
30 volunteers joined the club activities, regularly documenting the biodiversity of Vijayawada city.
Vijayawada Winter waterbird census was initiated at the same time, and since 2021, bird data from 19 major
waterbodies around Vijayawada city has been systematically collected annually. This data is used to
understand the change in abundance and diversity of bird species with urbanization and usage of wetlands. In
December 2022 - January 2023, all 19 wetlands were surveyed with help from 18 volunteers..

Onrequest from the State Forest Department, avian
surveys of wetlands in Srikakulam district of Andhra
Pradesh were executed in February 2023. The
district is known for its coastal wetlands, which
harbour diverse bird life, and some Rare and
threatened species are recorded from the wetlands.
With support from trained volunteers, the Citizen
Science Coordinator conducted athree-day detailed
bird survey of the wetlands, mainly Telineelapuram
Bird Sanctuary, Telikunchi, Naupada wetlands
complex, and other coastal waterbodies. Over 110
species of birds are recorded, and four members of
the state forest department are trained in bird
identification.
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Thisisaglobal event that encourages citizens to collect and share data on butterflies in their surroundings. Mr
Raja Sekhar Bandi coordinated with 20 volunteers from across Andhra Pradesh and the state topped in

iNaturalist (aglobal citizen science portal) contributions from the country

Regular bird walks are conducted for children and
adults in various locations across Andhra Pradesh
including SV Zoo Tirupati, Regional Science Center
Tirupati, lIT Tirupati, Vijayawada etc.

Awebinar for children and the publicon Avifauna of
Eastern Ghats was conducted in collaboration with
Indira Gandhi Zoological Park, Visakhapatnam and
AP State Forest Department as a part of Wildlife
Week celebrations. Multiple online sessions were
conductedfor teachers of AP National Green Corps
in the usage of tools and applications for the
identificationandrecordingof biodiversity.

This is a Citizen Science Project supported by
IndiaBioscience Outreach Grant, aimed at exposing
young minds in Andhra Pradesh to the world of
natural history. This year Mr Raja Bandi initiated
activities to reach 120 teachers and students
through various sessions. Over 2000 observations
of nature are recorded from multiple government
schoolsacrossthestate of AndhraPradesh.
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—— NATIONAL GELEBRATION S e

In the year 2022-2023, IISER Tirupati celebrated
several days of national importance on both the
Mangalam (transit) and Yerpedu (permanent)
campuses. Independence Day (15 August 2022)
was celebrated in a big way on the Yerpedu
(permanent) campus, and the staff and students
worked together to create a human Indian flag. A
giant-sized flag was draped on the Administrative
building.

Days celebrated included
International Yoga Day (21 June),
Gandhi Jayanti (October 02),
Constitution Day (26 November),
International Women's Day 2022
(08 March),and soon.
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IISER Tirupati students enjoy several activities organised via various student-run clubs. The campus hosts
more than 20 student clubs mentored by faculty members. To promote student activities, the institute
allocatesfundsthat canbe utilized by the Committee of Student Activities (COSA).

The lockdown period saw the emergence of several new clubs, such as the quantum club, ECS club, philosophy
club, speedcubing club, music club, mental health club and a few more. All student clubs have actively
maintained social media pages on Facebook and Instagram and posted details of all their events online.

The second edition of Abhiprajna: the annual science quiz competition organised by the
students of IISER Tirupati, was in July 2021 and saw participation from 60+ colleges throughout India. The
theme for this edition was the consequences of climate change and was titled "Calm, Cataclysm, Chaos". As
part of thefinals, 6 teams participated in adebate and presented a solution to a multi-disciplinary problemto 5
nationalresearchers. [ISER Kolkatawonthe finalsand received acash prize worth Rs 10,000.

During the past year, the dance club of IISER Tirupati organised the launch of its logo,
conducted regular zoomba sessions via the Zoom platform and introduced the “Bhaav series”, which aimed to
introduce different Rasa's- Shringara, Haasya, Karuna, Raudra, Veera, Adbhutha, Shaantha and Bheebastha.
The members of the club also performed on important days such as Independence Day, Ganesh Chaturthi and
Halloween.

The club organized several creative events on campus, such as Haloween Celebration:
Fiendfest 2021, the Character Creation Contest- Riddikulus, the Redesigning event- Stealing your He(Art) for
EthnicDay 2022, Pride Month - Queer Strokes and a Rangoli competition.

The birding and trekking club is a platform for naturalists to share
information and discuss research topics in Ecology, Evolution, Conservation, and Citizen Science. Members of
the club actively explore the Tirupati landscape and document its diverse wildlife. A key activity involves
conducting birding trips around both the Yerpedu and Mangalan campuses, and nature walks to nearby
biodiversity hotspots (e.g., Mamanduru Reserve Forest, |IT Tirupati, Kapila Theertham, around the
Permanent campus). The club also conducts informative sessions on bird identification, making the best use of
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online citizen science resources, and some conservation-related issues. In addition to the weekly birding and
trekking activities, the club has also been participatingin a broad range of projects, some of which are Tirupati
urban biodiversity mapping (an IISER Tirupati project), and international events like the Great Backyard Bird
Count, and Campus Bird Count, National Moth Week. Through these activities, members have generated a
large amount of ecological data, most of which are recorded on the group page on the iNaturalist called
“Naturalists of [ISER Tirupati” https://www.inaturalist.org/projects/naturalists-of-iiser-tirupati. During
GBBC 2023, a total of 119 and 118 bird species were recorded at Transit and Permanent campuses,
respectively, with a total of 474 individual checklists submitted by about 35 club members. Moreover, during
National Moth Week 2022, more than 1000 observations of moths were recorded by the club members. Over
the years the members have contributed to more than 64,000 observations of 5000+ species on the
iNaturalist platform.

The biology club of IISER Tirupati conducted the annual online event - “The Lockdown
Laboratory”.Other eventsincluded symposiums on Developmental Biology: The Evo-devosium, Sci-Scribell: a
science communication event and the Bio-Triathalon: organized in collaboration with the biology clubs of
[ISER TVM and IISER Bhopal. The club also initiated “Word o' Wissen” and “Saturday Starlight” sessions for
talks and discussions amongst IISER Tirupati students. Bio Wissen also conducted a 2-day workshop on
“Biology for Python” with Mr Kumaresh Krishnan, a PhD fellow at the Florian and Engert lab, Harvard
University. (https://twitter.com/BioWissen).

The Astronomy and Astrophysics Club of IISER Tirupati organized several guest talks from
researchersaround the world aswell asthe seriestalks - The Solar System Series, The Paradoxes Series, Space
Missions series and a mini-series on Stellar Astrophysics. The club organized live streaming of celestial
events/missions and stargazing sessions to propagate awareness and enthusiasm among students. Celestic
was also in collaboration with CAMS (Cameras for Allsky Meteor Surveillance) India - a venture by the Indian
Institutes for meteor surveillance.

Several practice sessions and tournaments, such as the Arena session, Rapid session and
Blitzsession,were conducted by the chess club of IISER Tirupati.

The photography club of IISER Tirupati was involved in covering all the events on campus and
organized photography workshops and photo walk sessions for club members. The club also conducted
“Wildflix”, which helped increase people's interactions with nature and a Holi photography competition to
help capture the beauty of a colourful festival.

The club has conducted several activities such as literary quizzes, Pictionary, a month-
long “Readathon” session, a horror writing competition called Séance for Halloween and coordinated an
elocution competition for Matribasha Day. Matribashsa Day is celebrated on campus by COSA which
conductsanoratorical competitionfor students who are encouraged to recite poemsintheir mother tongue.
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The club conducted weekly sessions on specialized topics and celebrations as part of
Ramanujan Day and PiDay.

Prakritiis the conservation science club of IISER Tirupati, and it concerns the discussion
of the two anticipated catastrophic calamities: climate change and biodiversity loss. The club's main motive is
to discuss the science of these two issues and increase awareness among the students. We conduct meetings
debating issues around us and issues impacting ecosystems and global human settlements. At IISER, we are
trained as the next generation of researchers; thus, knowledge of the current global scenario is essential to
addvaluetoresearch. The clubencourages anunderstanding of administrative systems and howresearch aids
policy-making. Our primary activity is to organise meetings and talks where students can listen to discussions
with experts about their fields to increase awareness and initiate thoughts on Climate Change and
Biodiversity loss; other student activities include article writing, poster making, and social media outreach on
varioustopicsand events. Some work by the members of the club can be seen here -

https://iisertirupatiprakriticlub.wordpress.com/

The quiz club of IISER Tirupati conducted several quizzes throughout the year to mark
several events oncampus. Thisincluded the Independence Day quiz, the Science Day quiz, the “Olympics quiz”,
a“Pans Pop quiz” for Wildlife Day, an Earth Day quiz and a paranormal activity quiz for Halloween. In addition,
theclubalso conducted quizzes on cartoons, monsoonfestivals and America: amystery bag.

This new club started with a tutorial session for beginners and conducted regular live
practice sessions every week. Guest speakers were invited to share their cubing journey, and a session on
mathematical analysis of the Rubik's cube was held tounderstand the math behind cubing.

The mental health club of ISER Tirupati conducted a series of sessions: “Mind your mind”
with Ms Usha Gautam, Counsellor, SCARF, Chennai.

The chemistry club of ISER Tirupatiorganized a“Lockdown Talk Series” with guest lectures and
student presentations. They also organized chemistry quiz competitions such as Alchemy, Molarity, The Mole
Day Quizaswellas Elemental, My Dear Watson - anescape room event for Science Day.

The Outreach team of IISER Tirupati students regularly visited SOS Village children and
conducted sessionson Math, Science and English. They also organized several events such as SCIPOP, Journey
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through our Stellar Backyard, A Spooky Scientist Session for Halloween, A tour of the night sky and Celestial
Events: Good or Evil? The club also organized a cloth donation drive and started career guidance sessions for
SOS Village children. Unnati Club students also teach and coach “SOS village students” where the majority of
students belong to the local tribe. There has been two success stories where the Unnati trained students of
SOSclearedthe national JEE exam prelims and one student has also gained admissioninto IISER Tirupati.

Sports is a part of life at IISER Tirupati, and the institute is well-equipped with a gym,
football, basketball, badminton, and volleyball courts, as well as a ground for various athletics events at the
transit campus. Over the past year, several facilities such as an outdoor gym and badminton and basketball
courts have also come up at the permanent campus. The institute also organized a month-long IISER Tirupati
Cricketleague (ITCL2022) and afootball tournament, the Institute Football League (IFL 2022).

Student activities mandated by the Ministry of Educationto promote social responsibility and oneness.

Regional fest such as Onam (Melam), Ganesh Chaturthi (Manonmay), Ugadi, Tamil New Years Eve, Baisakhi
etc. are celebrated under the single banner of EK Bharat Shreshtha Bharat in IISER Tirupati. The campus has
studentsfromacross many Indian states and IISER Tirupati enjoys the diversity by celebrating the same under
oneumbrella of EBSB. Thisis organized not only by the regional students but also by a mixed group of students
whoarelearningacross cultures.

cultural festival celebrating and showcasing their cultural talents. Students
display their cultural talents such asdance,drama, singing, short films and other art-related activities. Vivante
allows students to mingle across the batches and brings BSMS students and PhD students together under one
roof withthreelongdays of celebration.
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Last year witnessed three SPIC MACAY Items.
Koodiyattamdisplaying rural dance form from Kerala performed on 20" January, 2023.
Sitar concert by Pt Kushal Das was performed on01* February,.2023
Carnaticmusicrenditionwas performed by Dr S Soumyaon 05" February, 2023.
Classical arts club and spic macay student volunteer teamorganised the items alongwith COSA members.

Swachh Bharat Abhiyaan is celebrated on campus on a frequent basis by students of NSS who participated in
campuscleaningactivities.
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IISER Tirupati is run by a competent administrative setup comprising several sections. This dedicated team
manages both the permanent and temporary campuses at Yerpedu and Mangalam, respectively. They also
work withthe engineers and their teams to execute the ongoing construction of the permanent campus.

The Administration section is headed by the Registrar and comprises 05 employees (One Deputy Registrar,
two Assistant Registrars and two Office Assistants). The Administration section is responsible for all daily
administrative activities involved in managing both campuses, correspondence with the Ministry, processing
of claims, recruitment of personnel to regular positions and under various research projects, maintaining
personal records, service books, and Annual Performance Appraisal Reports. They are also in charge of
training staff and managing security, housekeeping,and transport services for both campuses.

The Guest House and Diningfacilities at the Institute are managed by the Office Superintendent.

The Finance and Accounts section handles the preparation of budget estimates, payments of vendor bills,
monitoring of expenses under various account heads, internal audit of payments and disbursements, tax
compliances, preparation of the Annual Accounts, and interaction with the audit team of CAG (Comptroller
and Auditor General of India). The Accounts Section comprises One Deputy Registrar, One Office
Superintendent & four Office Assistants.

The Purchase section of the Institute looks after the regular procurement, Inventory Management and
issuance of material required for the entire institute and finalizes the rate contract, maintenance, and service-
related tenders. The procurement process is managed through the Central Public Procurement Portal (CPPP)
and Government eMarket (GeM). The Purchase Section comprises One Deputy Registrar and four Office
Assistants.

The Academic section handles all aspects pertaining to the student admission process, timetable and
classroom requirements, conducting exams, and maintaining student records. The Academics Section
comprises One Deputy Registrar, One Office Superintendent, four Office Assistants and two supporting staff.

IT section manages IT services, networking, hardware maintenance, website maintenance, intranet and
internet services besides the ERP system. The IT Section comprises one Technical Officer (IT), one Networks
Engineer,two Technical Assistants, One Office Assistant and four supporting staff.

The Engineering Section oversees the entire construction activities on the permanent campus and attends to
the Repair & Maintenance activities on the transit campus. They also handle the civil construction works
required by the Institute and are in charge of the estate activities on the campus. The Engineering Section
comprises One Superintending Engineer, One Executive Engineer (Electrical), Two Assistant Engineers (one
Electrical &one Civil), One Junior Engineer(Civil) and One Office Assistant.

The Instrumentation Section is responsible for recording, upkeep and maintenance of all the academic and
research equipment on the campus. Presently, the Instrumentation is handled by a Technical Officer
(Instrumentation) and a Technical Assistant (Instrumentation).
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The GN Ramachandran Library houses agood collection of textbooks, general books and reference books such
as encyclopedias, dictionaries, laboratory manuals etc. The library also provides online access to various
journals and bibliographic and full-text databases in the field of basic sciences and allied subjects. The Library
isamember of the e-ShodhSindhu and IISER Library Consortium. The library uses the Koha Integrated Library
Management System, an open-source software, for maintaining records of materialsin circulation.

Over 500 books have beenadded tothelibrary collectionduring the last financial year. The collection statistics
of the Library as of March 31,2023, include 8583 books, 567 Gratis books, 25 print journals/magazines, 2297
online journals and 9 online databases. Much of the online material can be accessed via the remote access
software MyLOFT (My Library on FingerTips), which can be installed on computers and mobile devices.

In addition, the library also manages campus-wide access to Grammarly, an online writing assistant that helps
users correct spelling and grammar while improving clarity in writing. The library also conducts plagiarism
checks for all theses and dissertations written on campus, using Urkund, a plagiarism detection software
provided by INFLIBNET through ShodhShuddhi.

IISER Tirupati operates two wellness clinics - one on each of its campuses, in Mangalam (temporary) and
Yerpedu (permanent). All students and staff members can avail themselves of medical facilities like
consultation, random blood sugar checks, intravenous therapy, vaccination, oxygen support, nebulization,
routine health checks and first aid and emergency care at the Wellness Clinics. A Medical Officer is available
for consultation across both campuses, and each campus has a full-time nurse. IISER Tirupati has tie-ups with
local hospitals and provides referral services. A 24x7 emergency ambulance service is available on Campus to
transportstudents and employeesin cases of emergency.

The Clinic also facilitates reimbursements for regular medications for employees and dependents as
permissible under CGHS rules. During the Covid-19 pandemic, the clinic sent out regular health advisories to
all on campus with detailed instructions to avoid the spread of the pandemic. The clinic also coordinated the
availability of Covid-19 vaccines for those who required this and recommended local clinics that they could
contact.

IISER Tirupatiruns hostels for both boys and girls on both the Mangalam and Yerpedu campuses. Over the past
year,thefirst,second, third and fourth-year BS-MS students have been accommodated at the new hostel block
onthe permanentcampus (Yerpedu), while the fifth-year BS-MS students reside onthe Mangalam campus.
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APPENDIX




Accounts 191



Indian Institute of Science Education & Research - Tirupati

CORPUS/CAPITAL FUND 1 612,31,06,178 400,11,04,150
DESIGNATED/ EARMARKED / ENDOWMENT FUNDS 2 4,21,79,374 3,34,82,354
CURRENT LIABILITIES & PROVISIONS 3 120,50,58,372 73,39,59,994
HEFA FINANCE LOAN 3(H) 0 0
TOTAL 737,03,43,924 476,85,46,498
FIXED ASSETS 4

Tangible Assets (A+D) 98,88,63,638 89,11,18,390
Intangible Assets (C) 1,39,26,101 1,09,26,374
Capital Works-In-Progress (B) 368,51,68,806 172,19,38,208
HEFA Fixed Assets (4D) 4D 115,55,17,849 117,47,47,487
:rTj\r/\jEs;MENTS FROM EARMARKED / ENDOWMENT 5 4.21.79.374 3.34,82.354
INVESTMENTS - OTHERS 6 20,24,00,000 14,24,00,000
CURRENT ASSETS 7 23,71,62,958 24,65,06,217
HEFA CURRENT ASSETS 7A 15,58,039 14,43,063
LOANS, ADVANCES & DEPOSITS 8 104,35,67,159 54,59,84,405
TOTAL 737,03,43,924 476,85,46,498
Significant Accounting Policies 23

Contingent Liabilities and Notes on Accounts 24

For and on behalf of IISER Tirupati
sd/- sd/- sd/-

Dr CP Mohan Kumar

Registrar

CMA CS Ramesh Damarla
Dy Registrar (F&A)

Place : Tirupati
Date : 30-5-2023

Prof. Santanu Bhattacharya

Director
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Indian Institute of Science Education & Research - Tirupati

(A) INCOME

Academic Receipts 9 6,12,34,946 4,84,77,292
Grants / Subsidies 10 59,25,18,125 74,15,46,904
Income from Investments 11 60,67,444 1,97,49,789
Income from (HEFA Grant) Investments 11A 0 74,55,756
Interest earned 12 10,64,781 5,08,807
Other Income 13 95,72,003 52,05,633
Prior Period Income 14 6,59,434 96,367
TOTAL (A) 67,11,16,733 82,30,40,548
(B) EXPENDITURE :

Staff Payments & Benefits (Establishment expenses) 15 24,84,49,412 20,89,76,984
Academic Expenses 16 16,80,25,348 13,77,43,626
Administrative and General Expenses 17 13,98,19,229 11,61,29,985
Transportation Expenses 18 38,37,865 42,42,294
Repairs & Maintenance 19 2,19,57,661 1,74,06,994
Finance costs 20 18,833 17,308
HEFA Loan Interest / Charges 20A 0 2,21,33,535
Depreciation 4 14,16,68,380 12,32,86,423
Other Expenses 21 0 0
Prior Period Expenses 22 2,24,96,981 61,92,137
TOTAL (B) 74,62,73,709 63,61,29,286
Balance being excess of Income over Expenditure (A-B) -7,51,56,976 18,69,11,262
Less: Transfer to Institute Reserve Fund (Sch 9+Sch 13) 7,08,06,949 5,36,82,925
Less: Transfer of Interestto IRF (Sch.11 + Sch.12) 71,32,225 2,02,58,596
Less: Transfer to HEFA Loan A/c (Sch. 3H) 0 42,75,88,664
Add: Transfer to Capital Fund (depreciation Sch.-1B) 14,16,68,380 12,32,86,423
Over Utilization of Grant in Aid (Charged from Opening -1,14,27,770 -19,13,32,500
unspent balance) for Revenue Expenditure.

Under Utilization of Grant in Aid for Revenue Exp. (Sch.3C) 0 0

For and on behalf of IISER Tirupati

sd/- sd/-
CMA CS Ramesh Damarla Dr CP Mohan Kumar
Dy Registrar (F&A) Registrar

Place : Tirupati
Date : 30-5-2023

sd/-

Prof. Santanu Bhattacharya

Director

IISER TIRUPATI

Annual Report 2022-23| 152






Sree Rama Engineering College, Rami Reddy Nagar "SER
Karkambadi Road, Mangalam, Tirupati 517507 (Andhra Pradesh)

Tel +91 877 250 0400 Website: www.iisertirupati.ac.in






