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_wPo df© 2018-2019 Ho$ {bE ̂ maVr` {dkmZ {ejm Ed§ AZwg§YmZ g§ñWmZ (AmB©AmB©EgB©Ama), 
{Vén{V H$m dm{f©H$ à{VdoXZ àñVwV H$aZo _| ~‹S>r Iwer hmo ahr h¡& ̀ h ñWmnZm H$m Mm¡Wm df© h¡ Am¡a 
Bg df© Ho$ Xm¡amZ g§ñWmZ Zo _hËdnyU© àJ{V H$s h¡, g~go _hËdnyU© ̀ h h¡ {H$ {gVå~a 2018 _| 
Ho$ÝÐr` _§Ìr_§S>b Ho$ Ûmam g§ñWmZ H$s S>rnrAma H$mo AZw_moXZ àXmZ {H$`m J`m& BgZo n[aga Ho$ 
{Z_m©U H$s {Xem _| VoOr go H$X_ CR>mZo H$m _mJ© àeñV {H$`m& g§ñWmZ Zo nhbo go hr dmñVwH$ma 
{Z`wº$ {H$`m h¡ VWm ̂ dZ Am¡a {Z_m©U g{_{V Ho$ Ûmam n[aga Ho$ _mñQ>a ßbmZ H$mo _§Oyar Xr JB© Wr& 
_mZd g§gmYZ {dH$mg _§Ìmb` Ho$ {ZX}em| Ho$ AmYma na, g§ñWmZ Zo Ho$ÝÐr` bmoH$ {Z_m©U {d^mJ Ho$ 
gmW g_Pm¡Vm kmnZ na hñVmja {H$E Am¡a Ho$ÝÐr` bmoH$ {Z_m©U {d^mJ {Z_m©U H$m`© gm¢nm& Bg 
~rM, g§ñWmZ Zo AnZo ñd`§ Ho$ n`©dojU Ho$ _mÜ`_ go ñWm`r n[aga (_mñQ>a ßbmZ H$m {hñgm) na 
540 N>mÌm| H$s j_Vm dmbo N>mÌmdmg H$m {Z_m©U ewê$ {H$`m Wm Am¡a ̀ h H$m`© OZdar 2020 VH$ 
nyam hmo OmEJm& Ho$ÝÐr` _§Ìr_§S>b Ho$ {ZU©` Ho$ ~mX EH$ Am¡a _hËdnyU© {ZU©` ̀ h h¡ {H$ Ho$Zam ~¢H$ 
Ûmam àem{gV Cƒ {ejm AZwXmZ EOoÝgr (HEFA) go n[a`moOZm Ho$ {bE {XE OmZo dmbo ny±OrJV 
AZwXmZ Ho$ {bE _mZd g§gmYZ {dH$mg _§Ìmb` Ûmam AZw_moXZ àXmZ {H$`m J`m& g§ñWmZ Zo Bg 
CÔoí` Ho$ {bE Ho$Zam ~¢H$ Ho$ gmW g_Pm¡Vm kmnZ na hñVmja {H$E VWm HEFA go àmá {Z{Y nhbo 
go hr CnH$aU Am¡a {Z_m©U ì``m| Ho$ {bE Mb ahr h¡&  

g§ñWmZ H$m EH$ _hËdnyU© nhby ̀ h h¡ {H$ A~ h_mao nmg ̂ m¡{VH$ {dkmZ (AmB©AmB©EgB©Ama nwUo go 
àmo. Or. Apå~H$m), Ord {dkmZ (Q>rAmB©E\$Ama _wå~B© go àmo. ~r. Oo. amd) Am¡a J{UV 
(AmB©E_Eggr MoÞ¡ go àmo. S>r. Eg. ZmJamO) {df`m| Ho$ AÜ`j Ho$ ê$n _| à{V{ð>V àmo\o$ga h¡& 
g§ñWmZ BZ AZw^dr d[að> g§H$m` H$mo AnZr Amoa AmH${f©V H$aZo Ho$ {bE {d{eï> ê$n go ̂ m½`embr 
h¡ Omo CËH¥$ï> g§ñWmZm| go AmB©AmB©EgB©Ama, {Vén{V AmE& do Z Ho$db g§ñWmZ _| e¡{jH$ loð>Vm 
bmE h¢, ~pëH$ g§ñWmZ _| `wdm g§H$m` Ho$ CËH¥$ï> g§ajH$ ^r h¢& àmo. Or. Apå~H$m, {OÝhm|Zo 
AmB©AmB©EgB©Ama nwUo _| b§~o g_` VH$ A{Yð>mVm, e¡{jH$ Ho$ ê$n _| H$m`© {H$`m, Zo N>mÌm| Ho$ e¡{jH$ 

{XZm§H$ 06 OyZ, 2018 (AmÝY« ^dZ, ZB© {Xëbr) Am¡a {XZm§H$ 30 Zdå~a, 2018 (AmB©AmB©EgB©Ama, {Vén{V) H$mo emgH$ _§S>b 
H$s ~¡R>H$

H«$. g§. emgZ àUmbr H$s ~¡R>H$ ~¡R>H$ H$s {V{W ñWmZ

1 emgH$ _§S>b H$s N>Q>dt ~¡R>H$ 06.06.2018 AmÝY« ^dZ, ZB© {Xëbr

2 emgH$ _§S>b H$s gmVdt ~¡R>H$ 30.11.2018 AmB©AmB©EgB©Ama, {Vén{V

3 {dÎm g{_{V H$s nm±Mdt ~¡R>H$ 06.06.2018 AmÝY« ^dZ, ZB© {Xëbr

4 {dÎm g{_{V H$s N>Q>dt ~¡R>H$ 30.11.2018 AmB©AmB©EgB©Ama, {Vén{V

5 grZoQ> H$s Vrgar ~¡R>H$ 10.05.2018 AmB©AmB©EgB©Ama, {Vén{V

6 grZoQ> H$s Mm¡Wr ~¡R>H$ 12.12.2018 AmB©AmB©EgB©Ama, {Vén{V

7 ^dZ Ed§ {Z_m©U g{_{V H$s N>Q>dt ~¡R>H$ 14.04.2018 AmB©AmB©EgB©Ama, {Vén{V

8 ^dZ Ed§ {Z_m©U g{_{V H$s gmVdt ~¡R>H$ 14.08.2018 AmB©AmB©EgB©Ama, {Vén{V

df© 2018-19 Ho$ Xm¡amZ emgZ àUmbr H$s ~¡R>H|$ 

àm³H$WZ



_wPo df© 2018-2019 Ho$ {bE ̂ maVr` {dkmZ {ejm Ed§ AZwg§YmZ g§ñWmZ (AmB©AmB©EgB©Ama), 
{Vén{V H$m dm{f©H$ à{VdoXZ àñVwV H$aZo _| ~‹S>r Iwer hmo ahr h¡& ̀ h ñWmnZm H$m Mm¡Wm df© h¡ Am¡a 
Bg df© Ho$ Xm¡amZ g§ñWmZ Zo _hËdnyU© àJ{V H$s h¡, g~go _hËdnyU© ̀ h h¡ {H$ {gVå~a 2018 _| 
Ho$ÝÐr` _§Ìr_§S>b Ho$ Ûmam g§ñWmZ H$s S>rnrAma H$mo AZw_moXZ àXmZ {H$`m J`m& BgZo n[aga Ho$ 
{Z_m©U H$s {Xem _| VoOr go H$X_ CR>mZo H$m _mJ© àeñV {H$`m& g§ñWmZ Zo nhbo go hr dmñVwH$ma 
{Z`wº$ {H$`m h¡ VWm ̂ dZ Am¡a {Z_m©U g{_{V Ho$ Ûmam n[aga Ho$ _mñQ>a ßbmZ H$mo _§Oyar Xr JB© Wr& 
_mZd g§gmYZ {dH$mg _§Ìmb` Ho$ {ZX}em| Ho$ AmYma na, g§ñWmZ Zo Ho$ÝÐr` bmoH$ {Z_m©U {d^mJ Ho$ 
gmW g_Pm¡Vm kmnZ na hñVmja {H$E Am¡a Ho$ÝÐr` bmoH$ {Z_m©U {d^mJ {Z_m©U H$m`© gm¢nm& Bg 
~rM, g§ñWmZ Zo AnZo ñd`§ Ho$ n`©dojU Ho$ _mÜ`_ go ñWm`r n[aga (_mñQ>a ßbmZ H$m {hñgm) na 
540 N>mÌm| H$s j_Vm dmbo N>mÌmdmg H$m {Z_m©U ewê$ {H$`m Wm Am¡a ̀ h H$m`© OZdar 2020 VH$ 
nyam hmo OmEJm& Ho$ÝÐr` _§Ìr_§S>b Ho$ {ZU©` Ho$ ~mX EH$ Am¡a _hËdnyU© {ZU©` ̀ h h¡ {H$ Ho$Zam ~¢H$ 
Ûmam àem{gV Cƒ {ejm AZwXmZ EOoÝgr (HEFA) go n[a`moOZm Ho$ {bE {XE OmZo dmbo ny±OrJV 
AZwXmZ Ho$ {bE _mZd g§gmYZ {dH$mg _§Ìmb` Ûmam AZw_moXZ àXmZ {H$`m J`m& g§ñWmZ Zo Bg 
CÔoí` Ho$ {bE Ho$Zam ~¢H$ Ho$ gmW g_Pm¡Vm kmnZ na hñVmja {H$E VWm HEFA go àmá {Z{Y nhbo 
go hr CnH$aU Am¡a {Z_m©U ì``m| Ho$ {bE Mb ahr h¡&  

g§ñWmZ H$m EH$ _hËdnyU© nhby ̀ h h¡ {H$ A~ h_mao nmg ̂ m¡{VH$ {dkmZ (AmB©AmB©EgB©Ama nwUo go 
àmo. Or. Apå~H$m), Ord {dkmZ (Q>rAmB©E\$Ama _wå~B© go àmo. ~r. Oo. amd) Am¡a J{UV 
(AmB©E_Eggr MoÞ¡ go àmo. S>r. Eg. ZmJamO) {df`m| Ho$ AÜ`j Ho$ ê$n _| à{V{ð>V àmo\o$ga h¡& 
g§ñWmZ BZ AZw^dr d[að> g§H$m` H$mo AnZr Amoa AmH${f©V H$aZo Ho$ {bE {d{eï> ê$n go ̂ m½`embr 
h¡ Omo CËH¥$ï> g§ñWmZm| go AmB©AmB©EgB©Ama, {Vén{V AmE& do Z Ho$db g§ñWmZ _| e¡{jH$ loð>Vm 
bmE h¢, ~pëH$ g§ñWmZ _| `wdm g§H$m` Ho$ CËH¥$ï> g§ajH$ ^r h¢& àmo. Or. Apå~H$m, {OÝhm|Zo 
AmB©AmB©EgB©Ama nwUo _| b§~o g_` VH$ A{Yð>mVm, e¡{jH$ Ho$ ê$n _| H$m`© {H$`m, Zo N>mÌm| Ho$ e¡{jH$ 

{XZm§H$ 06 OyZ, 2018 (AmÝY« ^dZ, ZB© {Xëbr) Am¡a {XZm§H$ 30 Zdå~a, 2018 (AmB©AmB©EgB©Ama, {Vén{V) H$mo emgH$ _§S>b 
H$s ~¡R>H$

H«$. g§. emgZ àUmbr H$s ~¡R>H$ ~¡R>H$ H$s {V{W ñWmZ

1 emgH$ _§S>b H$s N>Q>dt ~¡R>H$ 06.06.2018 AmÝY« ^dZ, ZB© {Xëbr

2 emgH$ _§S>b H$s gmVdt ~¡R>H$ 30.11.2018 AmB©AmB©EgB©Ama, {Vén{V

3 {dÎm g{_{V H$s nm±Mdt ~¡R>H$ 06.06.2018 AmÝY« ^dZ, ZB© {Xëbr

4 {dÎm g{_{V H$s N>Q>dt ~¡R>H$ 30.11.2018 AmB©AmB©EgB©Ama, {Vén{V

5 grZoQ> H$s Vrgar ~¡R>H$ 10.05.2018 AmB©AmB©EgB©Ama, {Vén{V

6 grZoQ> H$s Mm¡Wr ~¡R>H$ 12.12.2018 AmB©AmB©EgB©Ama, {Vén{V

7 ^dZ Ed§ {Z_m©U g{_{V H$s N>Q>dt ~¡R>H$ 14.04.2018 AmB©AmB©EgB©Ama, {Vén{V

8 ^dZ Ed§ {Z_m©U g{_{V H$s gmVdt ~¡R>H$ 14.08.2018 AmB©AmB©EgB©Ama, {Vén{V

df© 2018-19 Ho$ Xm¡amZ emgZ àUmbr H$s ~¡R>H|$ 

àm³H$WZ



à~§YZ _m°S>çyb (SAM) H$mo erK« ñWm{nV {H$`m h¡ Am¡a `hm± A{Yð>mVm, e¡{jH$ Ho$ ê$n _| e¡{jH$ 
àemg{ZH$ àmoQ>moH$m°b Ho$ {d{^Þ nhbwAm| _| g§H$m` Am¡a e¡{jH$ AZw^mJ H$m _mJ©Xe©Z {H$`m& 

df© 2018-2019 Ho$ Xm¡amZ H$B© ZE g§H$m` gXñ`m| Zo g§ñWmZ _| H$m`©^ma J«hU {H$`m h¢ Am¡a 
Bggo h_| ZE nmR>çH«$_m| Ho$ gmW AnZr {ejU J{V{d{Y`m| H$mo {dñVma H$aZo _| _XX {_br Š`m|{H$ 
df© 2015 ~¡M Ho$ N>mÌm| Zo AnZo 5 d| df© _| àdoe {H$`m h¡& ̀ h XoIH$a Iwer hmoVr h¡ {H$ g§ñWmZ Ho$ 
nmg A~ {d{^Þ àg§Jm| Am¡a {df`m| Ho$ ~rM AÀN>r Vah go g§Vw{bV g§H$m` {deofkVm h¡& 

df© 2017-2018 _| ewê$ {H$E JE nrEMS>r Am¡a nmoñQ>-S>m°ŠaQo>a nmR>çH«$_ Ho$ nyaH$ Ho$ {bE, h_Zo 
4 _w»` {df`m| _| 21 N>mÌm| Ho$ gmW ~rEggr EH$sH¥$V nmR>çH«$_ ewê$ {H$`m& g§ñWmZ A~ àË`oH$ 
go_oñQ>a 60 go A{YH$ nmR>çH«$_m| H$mo àñVwV H$a ahm h¡, Am¡a ZE nmR>çH«$_m| H$mo g{H«$` ê$n go 
bmJyH$a ahm h¡& EZQ>r`y, qgJmnwa Ho$ àmo. amoS>[aH$ ~oQ²g H$s _XX go \$moa|{gH$ {dkmZ _| EH$ d¡H$pënH$ 
nmR>çH«$_ ewê$ {H$`m J`m Wm; `h {d{eï> h¡ Š`mo{H$ `h _hËdnyU© Am¡a Cn`moJr nmR>çH«$_ h¡, 
Am_Vm¡a na H$B© g§ñWm§Zm| _| Zht n‹T>m`m OmVm h¡& Bg Vah Ho$ AÝ` AZwà`wŠV nmR>çH«$_m| (So>Q>m 
{dkmZ, ̀ §ÌrH$aU, {d{Z`m_H$ {dkmZ Am{X) H$mo ewê$ _| d¡H$pënH$ nmR>çH«$_m| Ho$ ê$n _| {ZYm©[aV 
H$aZo Am¡a Yrao-Yrao CÝh| AZwà`wŠV {dkmZ H$s loUr _| ñdV§Ì {S>J«r Ho$ ê$n _| AnJ«oS> H$aZo H$m 
{dMma h¡& BgHo$ Abmdm, N>mÌm| H$s XjVm ~‹T>mZo Ho$ {bE {dXoer ^mfm (O_©Z), ~m¡{ÕH$ g§nXm 
A{YH$ma (AmB©nrAma) _| nmR>çH«$_ VWm {dkmZ _| Zr{Vemó na H$m`©embm H$m Am`moOZ {H$`m 
J`m& 

gñ§ WmZ Zo H$B© AZgw Y§ mZ g{w dYmAm| H$mo gH§ ${bV {H$`m {Og_| àm{o Q>Am{o _Šg Ama¡  _mg ñnŠo Q>́b 
B_qo OJ, na_mUw M~§w H$s` AZZw mX (EZE_Ama) ñnŠo Q>́m_o rQ>a, H$Ý\$mHo $b bOo a ñH$¡ Za, Orgr-
E_Eg, AmBQ© >rgr Am{X em{_b h&¢  ò AZgw Y§ mZ _| BZH$s Cn`m{o JVm H$o  Abmdm ndy ñ© ZmVH$ 
AZgw Y§ mZ à{ejU Ama¡  n[a`mOo ZmAm| H$o  {bE ~hVþ  ghm`H$ h&¢  ZE à`mJo m| H$s eéw AmV H$o  gmW, 
ndy ñ© ZmVH$ {ejU à`mJo embmAm| _| g{w dYmAm| H$mo ^r _O~Vy  {H$`m J`m h&¡  gñ§ WmZ H$o  gH§ $m` 
gXñ`m| H$mo {d{^Þ EOpo Ýg`m| Og¡ o S>rEgQ>r, S>r~rQ>r Am{X H$o  Ûmam 18 ZE ~mø AZgw Y§ mZ AZXw mZ 
àXmZ {H$E JE& gñ§ WmZ H$o  OrEZ am_MÐ§ Z nñw VH$mb` _| A~ H$ar~ 8000 nmR>ç nñw VH$|  Ama¡  
2000 B-© OZë© g h&¢  gñ§ WmZ Zo A_amamOm ~Q¡ >arO ({Vén{V) H$o  gmW g_PmV¡ m kmnZ na hñVmja 
{H$E h¢ Ama¡  AmBA© mBQ© >r {Vén{V H$o  gh`mJo  go D$Om© H$o ÝÐ eéw  H$aZo H$s ̀ mOo Zm ~ZmB&©  dV_© mZ _| 
gñ§ WmZ H$o  nmg new Jh¥  H$s g{w dYm Zht h¡ Ama¡  EgAmaE_ MÞo ¡ H$o  gmW h_mam g_PmV¡ m kmnZ h_| 
H$w N> hX VH$ Bg _Ôw o H$mo hb H$aZo _| _XX H$aJo m& Bgr Vah, EgdrAmBE© _Eg, {Vén{V H$o  gmW 
g_PmV¡ m kmnZ, ZX¡ m{ZH$ AZgw Y§ mZ _| ghH$m`V© m H$o  {bE Cn`mJo r hmJo m& h_Zo _{o S>H$b OrZm{o _Šg 
_| AnZo emYo  H$mo ~T‹ >mdm XZo o H$o  {bE EZgrH$o ỳ VmBdmZ H$o  gmW g_PmV¡ m kmnZ na hñVmja {H$E h&¢  
gr{_V AZgw Y§ mZ gg§ mYZm,|  g{w dYmAm| Ama¡  ñWmZ VWm AZgw Y§ mZ Cn^mÁo ` gm_{J«̀ m| H$o  {bE 
gr{_V ~OQ> H$o  ~mdOXy , gñ§ WmZ _| {H$E JE AZgw Y§ mZ go àH$meZm| H$s JUw dÎmm Ama¡  g»§ `m _| d{¥ Õ 
hmo ahr h&¡  gH§ $m`m| H$s j_VmAm| H$mo XIo Vo hEþ , CZH$o  AZgw Y§ mZ àXeZ©  _| 50% go A{YH$ gYw ma 
hmJo m, ̂ bo hr h_ dV_© mZ ~OQ> na AnZo AZgw Y§ mZ ì`` H$mo 30% VH$ ~T‹ >m gH$Vo h&¢

N>mÌm| H$s C„oIZr` CnbpãY`m| _| {dXoer ImoaZm AÜ`oVmd¥{Îm Ho$ {bE {S>{~Z ~o~r Am¡a ObOm 
_YwgyXZZ, B§S>moZo{e`m _| 12d| E{e`Z {dkmZ {e{da Ho$ {bE Xr{dVm ~mbmgw~«_{U`Z,^m¡{VH$s 
OrdZ na 6d| {g_moÝg -EZ~rEg  _mZgyZ ñHy$b Ho$ {bE {Xì`m gmhm Am¡a aodVr _oZZ H$m M`Z 
em{_b h¢& A§Vam©ï´>r` `moJ {Xdg, _mZ{gH$ ñdmñW {Xdg, ñdÀN> ^maV, amï´>r` {ejm {Xdg, 
{dkmZ {Xdg, A§Vam©ï´>r` _{hbm {Xdg BË`m{X H$mo _ZmZo Ho$ {bE N>mÌ H$B© nmR>çoVa Am¡a Šb~ 

J{V{d{Y`m| _| g{H«$` ê$n go ̂ mJ boVo aho h¢& N>mÌm| Ûmam Am`mo{OV H$m`©H«$_ O¡go {H$ SPIC MACAY, 
{ddmÝVo Am¡a amï´>r` {Xdgm| _| N>mÌ h_oem àXe©Z Ho$ {bE VËna ahVo h¢ Omo {d{^Þ joÌm| Ho$ Z¥Ë`mo|, 
ZmQ>H$m| Am¡a g§JrV Ho$ _obOmob H$mo Xem©Vm h¡& ^moOZ H$j _| N>mÌm| Ûmam Am`mo{OV joÌr` ^moOZ 
CËg§d h_oem gwIX hmoVo h¢& ̀ h C„oI H$aZm ~hþV àe§gZr` h¡ {H$ AmB©AmB©EgB©Ama, {Vén{V Ho$ 
N>mÌm| Zo AmB©AmB©EgB©Ama nwUo Ûmam Am`mo{OV AË`{YH$ à{VñnYu {dkmZ àíZmoÎmar H$m`©H«$_ 
_r_m§gm Ho$ A§{V_ Xm¡a _| OrV hm{gb H$s& CÝhm|Zo AmB©AmB©EgB©Ama H$mobH$mVm Ûmam Am`mo{OV B§Q>a 
AmB©AmB©EgB©Ama gm§ñH¥${VH$ gå_obZ _| ^r {hñgm {b`m Am¡a Hw$b {_bmH$a 5d| ñWmZ na aho& 
AñWm`r n[aga _| gr{_V gr{_V Iob-Hy$X gw{dYmAm| Ho$ ~mdOyX, AmB©AmB©EgB©Ama, {Vén{V H$s 
Q>r_ Zo EZAmB©EgB©Ama ^wdZoída _| Am`mo{OV B§Q>a AmB©AmB©EgB©Ama Iob-Hy$X à{V`mo{JVm _| 
AÀN>m àXe©Z {H$`m Am¡a 5 ñdU©, 3 aOV Am¡a 5 H$m§ñ`§ nXH$ hm{gb {H$E& _¢ {d{^Þ N>mÌ 
J{V{d{Y`m| Ho$ g§MmbZ Am¡a Am`moOZ Ho$ {bE N>mÌ J{V{d{Y g{_{V H$s AÜ`j S>m°. dgwYmamZr 
XodZmWZ Am¡a Iob-Hy$X g{_{V à_wI S>m°. gw^mf H$mo YÝ`dmX XoVm hÿ±& 

Q>rAmB©EgEg _wå~B© Ho$ S>m°. gr.nr. _mohZ Hw$_ma H$mo _mM© 2019 _| Hw$bg{Md Ho$ ê$n _| {Z`wº$ {H$`m 
J`m Wm Am¡a A~ CÝhm|Zo H$m`©^ma J«hU {H$`m h¡& CZH$m {dÎm _| CËH¥$ï> n¥ð>_^y{_ h¡ VWm CZH$mo 
e¡{jH$/N>mÌ àemgZ (h¡Xam~mX Ho$ÝÐr` {díd{dÚmb` Ho$ ̂ yVnyd© Hw$bg{Md) _| AÀN>m AZw^d h¡& 
AmB©AmB©EgB©Ama, {Vén{V _| àemgZ AZw^mJ g§H$m` Am¡a N>mÌm| H$mo AÀN>r ghm`H$ g§aMZmE± 
(àemgZ, {dÎm, e¡{jH$, H«$` Am¡a N>mÌmdmg à~§YZ Am{X) àXmZ H$aZo _| CËH¥$ï> ahm h¡& A~ h_mao 
nmg lr nr.dr.EZ. amd, AYrjH$ A{^`§Vm Ho$ ZoV¥Ëd _| AË`{YH$ gj_ A{^`m§{ÌH$s AZw^mJ h¡, 
{OZH$s Q>r_ n[aga {Z_m©U _| à_wI ^y{_H$m {Z^m ahr h¡ VWm dmñVwH$ma, Ho$ÝÐr` bmoH$ {Z_m©U 
{d^mJ Am¡a g§H$m` Ho$ ~rM _hËdnyU© g_Ýd` Ho$ ê$n _| godm àXmZ H$a ahr h¡& _¢ AmB©AmB©EgB©Ama 
nwUo Ho$ Hw$bg{Md, H$Z©b ([aQ>m.) amOm goIa Ho$ à{V {deof Am^ma ì`º$ H$aZm MmhVm hÿ±, {OÝhmo§Zo 
AmB©AmB©EgB©Ama, {Vén{V H$s ñWmnZm go nam_e©XmVm Hw$bg{Md Ho$ ê$n _| AnZr godm àXmZ H$s 
Am¡a _mZH$ noeoda CËVaXm`r àemgZ Ho$ à{ejU Am¡a g§ñH¥${V H$s ñWmnZm H$s&

_¢ AmÝY« àXoe amÁ` gaH$ma Ho$ A{YH$m[a`m| H$mo ñWm`r n[aga _| ̂ y{_ {dH$mg go g§~§{YV {d{^Þ 
àemg{ZH$ Am¡a {d{Z`m_H$ _wÔm| H$mo hb H$aZo _| CZHo$ g^r gh`moJ Ho$ {bE YÝ`dmX XoZm MmhVm 
hÿ±& _¢ _mZd g§gmYZ {dH$mg _§Ìmb`, {deof ê$n go lr dr Eb dr Eg Eg gwã~m amd H$mo YÝ`dmX 
XoZm Mmhÿ±Jm, {OÝhm|Zo emgH$ _§S>b Ho$ ñWmZmnÞ AÜ`j Ho$ ê$n _|, H$B© _hËdnyU© emgr _wÔm| na 
g§ñWmZ H$m _mJ©Xe©Z {H$`m& _¢ emgH$ _§S>b, {dÎm g{_{V, ^dZ Ed§ {Z_m©U g{_{V, grZoQ> Ho$ 
gXñ`m| VWm {d{^Þ M`Z g{_{V`m| Ho$ gXñ`mo H$mo g§ñWmZ H$mo CZHo$ Ûmam Xr JB© ghm`Vm Ho$ {bE 
Am^ma ì`³V$ H$aVm hÿ±&

AŠQy>~a 14, 2019   Ho$. EZ. JUoe



à~§YZ _m°S>çyb (SAM) H$mo erK« ñWm{nV {H$`m h¡ Am¡a `hm± A{Yð>mVm, e¡{jH$ Ho$ ê$n _| e¡{jH$ 
àemg{ZH$ àmoQ>moH$m°b Ho$ {d{^Þ nhbwAm| _| g§H$m` Am¡a e¡{jH$ AZw^mJ H$m _mJ©Xe©Z {H$`m& 

df© 2018-2019 Ho$ Xm¡amZ H$B© ZE g§H$m` gXñ`m| Zo g§ñWmZ _| H$m`©^ma J«hU {H$`m h¢ Am¡a 
Bggo h_| ZE nmR>çH«$_m| Ho$ gmW AnZr {ejU J{V{d{Y`m| H$mo {dñVma H$aZo _| _XX {_br Š`m|{H$ 
df© 2015 ~¡M Ho$ N>mÌm| Zo AnZo 5 d| df© _| àdoe {H$`m h¡& ̀ h XoIH$a Iwer hmoVr h¡ {H$ g§ñWmZ Ho$ 
nmg A~ {d{^Þ àg§Jm| Am¡a {df`m| Ho$ ~rM AÀN>r Vah go g§Vw{bV g§H$m` {deofkVm h¡& 

df© 2017-2018 _| ewê$ {H$E JE nrEMS>r Am¡a nmoñQ>-S>m°ŠaQo>a nmR>çH«$_ Ho$ nyaH$ Ho$ {bE, h_Zo 
4 _w»` {df`m| _| 21 N>mÌm| Ho$ gmW ~rEggr EH$sH¥$V nmR>çH«$_ ewê$ {H$`m& g§ñWmZ A~ àË`oH$ 
go_oñQ>a 60 go A{YH$ nmR>çH«$_m| H$mo àñVwV H$a ahm h¡, Am¡a ZE nmR>çH«$_m| H$mo g{H«$` ê$n go 
bmJyH$a ahm h¡& EZQ>r`y, qgJmnwa Ho$ àmo. amoS>[aH$ ~oQ²g H$s _XX go \$moa|{gH$ {dkmZ _| EH$ d¡H$pënH$ 
nmR>çH«$_ ewê$ {H$`m J`m Wm; `h {d{eï> h¡ Š`mo{H$ `h _hËdnyU© Am¡a Cn`moJr nmR>çH«$_ h¡, 
Am_Vm¡a na H$B© g§ñWm§Zm| _| Zht n‹T>m`m OmVm h¡& Bg Vah Ho$ AÝ` AZwà`wŠV nmR>çH«$_m| (So>Q>m 
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B_qo OJ, na_mUw M~§w H$s` AZZw mX (EZE_Ama) ñnŠo Q>́m_o rQ>a, H$Ý\$mHo $b bOo a ñH$¡ Za, Orgr-
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_r_m§gm Ho$ A§{V_ Xm¡a _| OrV hm{gb H$s& CÝhm|Zo AmB©AmB©EgB©Ama H$mobH$mVm Ûmam Am`mo{OV B§Q>a 
AmB©AmB©EgB©Ama gm§ñH¥${VH$ gå_obZ _| ^r {hñgm {b`m Am¡a Hw$b {_bmH$a 5d| ñWmZ na aho& 
AñWm`r n[aga _| gr{_V gr{_V Iob-Hy$X gw{dYmAm| Ho$ ~mdOyX, AmB©AmB©EgB©Ama, {Vén{V H$s 
Q>r_ Zo EZAmB©EgB©Ama ^wdZoída _| Am`mo{OV B§Q>a AmB©AmB©EgB©Ama Iob-Hy$X à{V`mo{JVm _| 
AÀN>m àXe©Z {H$`m Am¡a 5 ñdU©, 3 aOV Am¡a 5 H$m§ñ`§ nXH$ hm{gb {H$E& _¢ {d{^Þ N>mÌ 
J{V{d{Y`m| Ho$ g§MmbZ Am¡a Am`moOZ Ho$ {bE N>mÌ J{V{d{Y g{_{V H$s AÜ`j S>m°. dgwYmamZr 
XodZmWZ Am¡a Iob-Hy$X g{_{V à_wI S>m°. gw^mf H$mo YÝ`dmX XoVm hÿ±& 

Q>rAmB©EgEg _wå~B© Ho$ S>m°. gr.nr. _mohZ Hw$_ma H$mo _mM© 2019 _| Hw$bg{Md Ho$ ê$n _| {Z`wº$ {H$`m 
J`m Wm Am¡a A~ CÝhm|Zo H$m`©^ma J«hU {H$`m h¡& CZH$m {dÎm _| CËH¥$ï> n¥ð>_^y{_ h¡ VWm CZH$mo 
e¡{jH$/N>mÌ àemgZ (h¡Xam~mX Ho$ÝÐr` {díd{dÚmb` Ho$ ̂ yVnyd© Hw$bg{Md) _| AÀN>m AZw^d h¡& 
AmB©AmB©EgB©Ama, {Vén{V _| àemgZ AZw^mJ g§H$m` Am¡a N>mÌm| H$mo AÀN>r ghm`H$ g§aMZmE± 
(àemgZ, {dÎm, e¡{jH$, H«$` Am¡a N>mÌmdmg à~§YZ Am{X) àXmZ H$aZo _| CËH¥$ï> ahm h¡& A~ h_mao 
nmg lr nr.dr.EZ. amd, AYrjH$ A{^`§Vm Ho$ ZoV¥Ëd _| AË`{YH$ gj_ A{^`m§{ÌH$s AZw^mJ h¡, 
{OZH$s Q>r_ n[aga {Z_m©U _| à_wI ^y{_H$m {Z^m ahr h¡ VWm dmñVwH$ma, Ho$ÝÐr` bmoH$ {Z_m©U 
{d^mJ Am¡a g§H$m` Ho$ ~rM _hËdnyU© g_Ýd` Ho$ ê$n _| godm àXmZ H$a ahr h¡& _¢ AmB©AmB©EgB©Ama 
nwUo Ho$ Hw$bg{Md, H$Z©b ([aQ>m.) amOm goIa Ho$ à{V {deof Am^ma ì`º$ H$aZm MmhVm hÿ±, {OÝhmo§Zo 
AmB©AmB©EgB©Ama, {Vén{V H$s ñWmnZm go nam_e©XmVm Hw$bg{Md Ho$ ê$n _| AnZr godm àXmZ H$s 
Am¡a _mZH$ noeoda CËVaXm`r àemgZ Ho$ à{ejU Am¡a g§ñH¥${V H$s ñWmnZm H$s&

_¢ AmÝY« àXoe amÁ` gaH$ma Ho$ A{YH$m[a`m| H$mo ñWm`r n[aga _| ̂ y{_ {dH$mg go g§~§{YV {d{^Þ 
àemg{ZH$ Am¡a {d{Z`m_H$ _wÔm| H$mo hb H$aZo _| CZHo$ g^r gh`moJ Ho$ {bE YÝ`dmX XoZm MmhVm 
hÿ±& _¢ _mZd g§gmYZ {dH$mg _§Ìmb`, {deof ê$n go lr dr Eb dr Eg Eg gwã~m amd H$mo YÝ`dmX 
XoZm Mmhÿ±Jm, {OÝhm|Zo emgH$ _§S>b Ho$ ñWmZmnÞ AÜ`j Ho$ ê$n _|, H$B© _hËdnyU© emgr _wÔm| na 
g§ñWmZ H$m _mJ©Xe©Z {H$`m& _¢ emgH$ _§S>b, {dÎm g{_{V, ^dZ Ed§ {Z_m©U g{_{V, grZoQ> Ho$ 
gXñ`m| VWm {d{^Þ M`Z g{_{V`m| Ho$ gXñ`mo H$mo g§ñWmZ H$mo CZHo$ Ûmam Xr JB© ghm`Vm Ho$ {bE 
Am^ma ì`³V$ H$aVm hÿ±&

AŠQy>~a 14, 2019   Ho$. EZ. JUoe



n[aga H$m AÚVZrH$aU 

AñWm`r n[aga 

g§ñWmZ df© 2015 go {H$amE na {bE n[aga _| H$m`© H$a ahm h¡& àma§^ _| n[aga 1,00,000 dJ© 
\w$Q> Ho$ ̂ dZ _| g§Mm{bV Wm, {Og_| à`moJembmE±, H$jmE±, H¡$ÝQ>rZ Am¡a N>mÌdmg em{_b Wo& df© 
2017 _| N>mÌm| H$s ~‹T>Vr g§»`m H$mo XoIVo hþE, g§ñWmZ Zo N>mÌmdmg Ho$ {bE 1,00,000 dJ© \w$Q> 
EH$ Am¡a ̂ dZ H$mo {H$amE na {b`m, {Og_| 450 N>mÌm| Ho$ Amdmg H$s j_Vm h¡& g§ñWmZ Zo Mma ZE 
AZwg§YmZ à`moJembm gw{dYm H$m {Z_m©U {H$`m h¡ {Og_| Xmo ZB© H$mo{eH$m g§dY©Z gw{dYmE± em{_b 
h¢& My±{H$ g§ñWmZ Ho$ e¡{jH$ ãbm°H$ _| H¡$ÝQ>rZ gw{dYm Zht Wr, Bg{bE EH$ ZB© H¡$ÝQ>rZ H$m {Z_m©U 
{H$`m J`m Am¡a Cgo "Vw{bVm' (D$Om© g§VwbZ) Zm_ {X`m J`m& {XZm§H$ 12 {gVå~a, 2018 H$mo 
H¡$ÝQ>rZ H$m CX²KmQ>Z {H$`m J`m Omo H$m`m©b` g_` Ho$ Xm¡amZ ZmíVo Am¡a ObnmZ Ho$ {bE N>mÌm|, 
H$_©Mm[a`m| Am¡a g§H$m`m| H$s Amdí`H$VmAm| H$m nyam H$aVm h¡& 9 S>~b Am°Š`yn|gr dmbo H$_am| Ho$ 
A{V{W J¥h H$mo AñWm`r N>mÌmdmg ̂ dZ n[aga _| ñWmZm§V[aV {H$`m J`m&        

_w»` n[aga _| H$m`© H$s àJ{V 

N>mÌmdmg 

540 N>mÌm| Ho$ Amdmg Ho$ {bE _w»` n[aga _| N>mÌmdmg ̂ dZ H$m {Z_m©U {H$`m Om ahm h¡& Bg_| 
"G+5"  Vbm| Ho$ Xmo Q>m°da - EH$ b‹S>H$m| Ho$ {bE Am¡a Xÿgam b‹S>{H$`m| Ho$ {b`m h¡, VWm àË`oH$ H$_ao 
_| EH$ ~mbH$Zr h¡& N>mÌmdmg _| ì`m`m_embm, AÜ``Z H$j, Q>rdr H$j, ñdmñÏ¶ XoI^mb Ho$ÝÐ, 

N>mÌmdmg ̂ dZ H$m àñVm{dV Ñí`            _mM© 2019 VH$ {Z_m©U H$s pñW{V          

dm{f©H$ à{VdoXZ 2018-19 | 1 



n[aga H$m AÚVZrH$aU 

AñWm`r n[aga 

g§ñWmZ df© 2015 go {H$amE na {bE n[aga _| H$m`© H$a ahm h¡& àma§^ _| n[aga 1,00,000 dJ© 
\w$Q> Ho$ ̂ dZ _| g§Mm{bV Wm, {Og_| à`moJembmE±, H$jmE±, H¡$ÝQ>rZ Am¡a N>mÌdmg em{_b Wo& df© 
2017 _| N>mÌm| H$s ~‹T>Vr g§»`m H$mo XoIVo hþE, g§ñWmZ Zo N>mÌmdmg Ho$ {bE 1,00,000 dJ© \w$Q> 
EH$ Am¡a ̂ dZ H$mo {H$amE na {b`m, {Og_| 450 N>mÌm| Ho$ Amdmg H$s j_Vm h¡& g§ñWmZ Zo Mma ZE 
AZwg§YmZ à`moJembm gw{dYm H$m {Z_m©U {H$`m h¡ {Og_| Xmo ZB© H$mo{eH$m g§dY©Z gw{dYmE± em{_b 
h¢& My±{H$ g§ñWmZ Ho$ e¡{jH$ ãbm°H$ _| H¡$ÝQ>rZ gw{dYm Zht Wr, Bg{bE EH$ ZB© H¡$ÝQ>rZ H$m {Z_m©U 
{H$`m J`m Am¡a Cgo "Vw{bVm' (D$Om© g§VwbZ) Zm_ {X`m J`m& {XZm§H$ 12 {gVå~a, 2018 H$mo 
H¡$ÝQ>rZ H$m CX²KmQ>Z {H$`m J`m Omo H$m`m©b` g_` Ho$ Xm¡amZ ZmíVo Am¡a ObnmZ Ho$ {bE N>mÌm|, 
H$_©Mm[a`m| Am¡a g§H$m`m| H$s Amdí`H$VmAm| H$m nyam H$aVm h¡& 9 S>~b Am°Š`yn|gr dmbo H$_am| Ho$ 
A{V{W J¥h H$mo AñWm`r N>mÌmdmg ̂ dZ n[aga _| ñWmZm§V[aV {H$`m J`m&        

_w»` n[aga _| H$m`© H$s àJ{V 

N>mÌmdmg 

540 N>mÌm| Ho$ Amdmg Ho$ {bE _w»` n[aga _| N>mÌmdmg ̂ dZ H$m {Z_m©U {H$`m Om ahm h¡& Bg_| 
"G+5"  Vbm| Ho$ Xmo Q>m°da - EH$ b‹S>H$m| Ho$ {bE Am¡a Xÿgam b‹S>{H$`m| Ho$ {b`m h¡, VWm àË`oH$ H$_ao 
_| EH$ ~mbH$Zr h¡& N>mÌmdmg _| ì`m`m_embm, AÜ``Z H$j, Q>rdr H$j, ñdmñÏ¶ XoI^mb Ho$ÝÐ, 

N>mÌmdmg ̂ dZ H$m àñVm{dV Ñí`            _mM© 2019 VH$ {Z_m©U H$s pñW{V          

dm{f©H$ à{VdoXZ 2018-19 | 1 



ñWm`r n[aga 

nyao n[aga Ho$ _mñQ>a ßbmZ H$mo A§{V_ ê$n Xo {X`m J`m h¡& _w»` n[aga _| e¡{jH$ H$m°åßboŠg, 
ì`m»`mZ H$m°åßboŠg, nwñVH$mb` ãbm°H$, àemgZ ãbm°H$, àojmJ¥h ãbm°H$, Iob-Hy$X ãbm°H$, ̂ moOZ 
H$j gh dm{UpÁ`H$ gh ñdmñÏ` Ho$ÝÐ ãbm°H$, N>mÌmdmg ãbm°H$, A{V{W J¥h Am¡a g§H$m` {Zdmg 
em{_b hm|Jo& C{ëbpIV ãbm°H$m| Ho$ g§aMZmË_H$ Am¡a A{^`m§{ÌH$s {ddaU dV©_mZ _| àJ{V na h¡& 
_mZd g§gmYZ {dH$mg _§Ìmb` Ho$ {ZX}em| Ho$ AZwgma, g§ñWmZ Zo {Zjon H$m`© Ho$ AmYma na, ñWm`r 
n[aga Ho$ {Z_m©U H$m`© Ho$ {bE {XZm§H$ 18 _mM©, 2019 H$mo Ho$ÝÐr` bmoH$ {Z_m©U {d^mJ Ho$ gmW 
g_Pm¡Vm kmnZ na hñVmja {H$E& Ho$ÝÐr` bmoH$ {Z_m©U {d^mJ H$s {deof Q>r_ AmB©AmB©EgB©Ama, 
{Vén{V Ho$ _w»` n[aga Ho$ {Z_m©U H$m`© Ho$ {bE {deof ê$n go J{R>V H$s OmEJr Am¡a do 
AmB©AmB©EgB©Ama, {Vén{V H$s Q>r_ Ho$ gmW {ZH$Q> g_Ýd` H$aVo hþE H$m`© H$mo {Zînm{XV H$a|Jo&  

AmB©AmB©EgB©Ama, {Vén{V Am¡a 
Ho$Zam ~¢H$ Ho$ ~rM g_Pm¡Vm 
kmnZ na hñVmja H$aVo hþE

n[aga H$m {Z_m©U H$m`© CÀMVa {ejm {ZYrH$aU EOoÝgr Ûmam ñdrH¥$V Am¡a _mZd g§gmYZ {dH$mg 
_§Ìmb` Ûmam AZw_mo{XV {H$E JE F$U go {H$`m Om ahm h¡& g§ñWmZ Zo Ho$Zam ~¢H$, ~|Jbwé Ho$ gmW 
g_Pm¡Vm kmnZ na hñVmja {H$E, Omo F$U H$m à~§Y H$aoJm& 

AmBA© mBE© gBA© ma, {Vén{V Ama¡  
H$o ÝÐr` bmHo $ {Z_mU©  {d^mJ 

({dO`dmS‹ >m _S§ >b) H$o  ~rM g_PmV¡ m 
kmnZ na hñVmja H$aVo hEþ  

2 | dm{f©H$ à{VdoXZ 2018-19

nyd©ñZmVH$ à`moJembm H$m dmñVwH$ma Ûmam àñVm{dV Ñí`

Šb~ J{V{d{Y H$_ao Am¡a ̂ moOZ H$j H$s gw{dYm em{_b hmoJr& Bg_| ~mñHo$Q>~m°b H$moQ>©, dm°br~m°b 
H$moQ>© Am¡a ~¡S>q_Q>Z H$moQ>© ^r em{_b hm|Jo& N>mÌmdmg H$m {Z_m©U OZdar 2020 VH$ nyam hmoZo H$s 
Cå_rX h¡&   

nmXn {dkmZ Am¡a A{^`m§{ÌH$s à`moJembm 

nmXn {dkmZ Am¡a A{^`m§{ÌH$s à`moJembm H$m {Z_m©U H$m`© _w»` n[aga _| nyam hmoZo H$s H$Jma na h¡ 
Am¡a `h _w»` n[aga _| AmZo dmbr nhbr B_maV hmoJr& {XZm§H$ 13 Aà¡b, 2019 H$mo 
AmB©AmB©EgB©Ama, {Vén{V Ho$ Mm¡Wo ñWmnZm {Xdg na BgH$m Am¡nMm[aH$ CX²KmQ>Z {H$`m J`m& 
à`moJembm nmXn Ord {dkmZ g_yh Ûmam AnZo AZwg§YmZ H$mo H$aZo Ho$ {bE Am¡a A{^`m§{ÌH$s 
{d^mJ Ho$ H$m`m©b` Ho$ ê$n _| gmPm H$s OmEJr&  

nyd©ñZmVH$ (`yOr) à`moJembm 

nyd©ñZmVH$ à`moJembm Ho$ {Z_m©U H$m`© Ho$ {bE {Z{dXm _±JmB© JB© Wr Am¡a H$m`© na OëX hr {ZU©` 
boZo H$s Cå_rX h¡& ^dZ _| ^m¡{VH$ {dkmZ, agm`Z {dkmZ Am¡a Ord {dkmZ àË`oH$ Ho$ {bE Xmo 
à`moJembmE±, Xmo {ejU H$j, EH$ `§ÌrH$aU à`moJembm Am¡a EH$ H$å`yQ>a à`moJembm VWm 200 
N>mÌm| Ho$ ~¡R>Zo H$s j_Vm dmbr H$jm em{_b h¢& OZdar 2020 VH$ N>mÌmdmg Ho$ gmW-gmW 
nyd©ñZmVH$ à`moJembm H$m {Z_m©U H$m`© nyam hmoZo H$s Cå_rX h¡&  
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_mZd g§gmYZ {dH$mg _§Ìmb` Ho$ {ZX}em| Ho$ AZwgma, g§ñWmZ Zo {Zjon H$m`© Ho$ AmYma na, ñWm`r 
n[aga Ho$ {Z_m©U H$m`© Ho$ {bE {XZm§H$ 18 _mM©, 2019 H$mo Ho$ÝÐr` bmoH$ {Z_m©U {d^mJ Ho$ gmW 
g_Pm¡Vm kmnZ na hñVmja {H$E& Ho$ÝÐr` bmoH$ {Z_m©U {d^mJ H$s {deof Q>r_ AmB©AmB©EgB©Ama, 
{Vén{V Ho$ _w»` n[aga Ho$ {Z_m©U H$m`© Ho$ {bE {deof ê$n go J{R>V H$s OmEJr Am¡a do 
AmB©AmB©EgB©Ama, {Vén{V H$s Q>r_ Ho$ gmW {ZH$Q> g_Ýd` H$aVo hþE H$m`© H$mo {Zînm{XV H$a|Jo&  

AmB©AmB©EgB©Ama, {Vén{V Am¡a 
Ho$Zam ~¢H$ Ho$ ~rM g_Pm¡Vm 
kmnZ na hñVmja H$aVo hþE

n[aga H$m {Z_m©U H$m`© CÀMVa {ejm {ZYrH$aU EOoÝgr Ûmam ñdrH¥$V Am¡a _mZd g§gmYZ {dH$mg 
_§Ìmb` Ûmam AZw_mo{XV {H$E JE F$U go {H$`m Om ahm h¡& g§ñWmZ Zo Ho$Zam ~¢H$, ~|Jbwé Ho$ gmW 
g_Pm¡Vm kmnZ na hñVmja {H$E, Omo F$U H$m à~§Y H$aoJm& 

AmBA© mBE© gBA© ma, {Vén{V Ama¡  
H$o ÝÐr` bmHo $ {Z_mU©  {d^mJ 

({dO`dmS‹ >m _S§ >b) H$o  ~rM g_PmV¡ m 
kmnZ na hñVmja H$aVo hEþ  

2 | dm{f©H$ à{VdoXZ 2018-19

nyd©ñZmVH$ à`moJembm H$m dmñVwH$ma Ûmam àñVm{dV Ñí`

Šb~ J{V{d{Y H$_ao Am¡a ̂ moOZ H$j H$s gw{dYm em{_b hmoJr& Bg_| ~mñHo$Q>~m°b H$moQ>©, dm°br~m°b 
H$moQ>© Am¡a ~¡S>q_Q>Z H$moQ>© ^r em{_b hm|Jo& N>mÌmdmg H$m {Z_m©U OZdar 2020 VH$ nyam hmoZo H$s 
Cå_rX h¡&   

nmXn {dkmZ Am¡a A{^`m§{ÌH$s à`moJembm 

nmXn {dkmZ Am¡a A{^`m§{ÌH$s à`moJembm H$m {Z_m©U H$m`© _w»` n[aga _| nyam hmoZo H$s H$Jma na h¡ 
Am¡a `h _w»` n[aga _| AmZo dmbr nhbr B_maV hmoJr& {XZm§H$ 13 Aà¡b, 2019 H$mo 
AmB©AmB©EgB©Ama, {Vén{V Ho$ Mm¡Wo ñWmnZm {Xdg na BgH$m Am¡nMm[aH$ CX²KmQ>Z {H$`m J`m& 
à`moJembm nmXn Ord {dkmZ g_yh Ûmam AnZo AZwg§YmZ H$mo H$aZo Ho$ {bE Am¡a A{^`m§{ÌH$s 
{d^mJ Ho$ H$m`m©b` Ho$ ê$n _| gmPm H$s OmEJr&  

nyd©ñZmVH$ (`yOr) à`moJembm 

nyd©ñZmVH$ à`moJembm Ho$ {Z_m©U H$m`© Ho$ {bE {Z{dXm _±JmB© JB© Wr Am¡a H$m`© na OëX hr {ZU©` 
boZo H$s Cå_rX h¡& ^dZ _| ^m¡{VH$ {dkmZ, agm`Z {dkmZ Am¡a Ord {dkmZ àË`oH$ Ho$ {bE Xmo 
à`moJembmE±, Xmo {ejU H$j, EH$ `§ÌrH$aU à`moJembm Am¡a EH$ H$å`yQ>a à`moJembm VWm 200 
N>mÌm| Ho$ ~¡R>Zo H$s j_Vm dmbr H$jm em{_b h¢& OZdar 2020 VH$ N>mÌmdmg Ho$ gmW-gmW 
nyd©ñZmVH$ à`moJembm H$m {Z_m©U H$m`© nyam hmoZo H$s Cå_rX h¡&  
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df© 2018 _| ~rEg E_Eg nmR>çH«$_ _| àdoe Ho$ {bE N>mÌm| H$s g§»`m _| d¥{Õ hþB©& àdoe Ho$ Xmo Xm¡a _| Hw$b 147 N>mÌm| H$mo àdoe {X`m 
J`m& àdo{eV N>mÌm| H$s gyMr ZrMo Xr JB© h¡&  

~rEg E_Eg nmR>çH«$_
(~¡M 2018)

n§{S>{V _Ywd{f©Zr
V¥ßVoe Hw$_ma am°`
Eogm_ A_yë` 
gm§B© VoOg ~r 
amhþb am` 
ew^_ Hw$_ma 
~moam ^mJ©d Zm`Sy> 
VoOg ~moaH$a 
n|YmaH$a éOwVm AmewVmof 
{Zå~miH$a gmoZmbr _Zmoha 
AmH$me Hw$_ma qgh 
{~^y{V ^yfU OJV
a{MV nmQ>rb 
ñQ>r{dZ gr gr 
doX _hmOZ 
A_moK XogmB© 
Pm A{^Zd H¥$îUm 
~mZmoW lrdfm© 
ñQ>r{\$Z go~pñQ>`Z  
gm¡å`OrV gËn{V 
^mdZm 
g§XrnZr Kmof
[a`m ~Ìm
S>mbd¡ CX²^d _ëbÝZm
Jmobr Zmam`Ur 
H$s{V©_`r _{ H$ ëb
AXbm µOw~¡a 
A{~am_r _oZmW 
AnUm© Ho$ 
nr Jm`Ìr {dZmoX 
_Xgw gw_Z lr 
X`mbm ã`y²bmh   
eem§H$ dr 
`w³Vm AO` 
gwpî_Vm e{eHw$_ma 
Jmo{nH$m gwÝXa nr S>r
Jm`Ìr nr Eg 
Jm`Ìr Ho$
AZ©~ bm{har
H¥${VH$m AdYmZr 

AVwb H¥$îUZ nr Eg 
nmo~Vr `epñdZr  
lr`w³Vm Or Mra§KQ> 
h[aH¥$îUZ Ama
CÔoí` nm§So>
dOrhm `y Ho$ 
CÁOdb aoÈ>r nmd©Vm aoÈ>r
_mo Am{Xb A_Z 
h[ae CnmÜ`m` S>r
IwX© AmH$m§jm lrh[a
nmo mbwé {à`§H$m ÝZ
gwaOrV
AåZm A_ra H$moÅ>_ Wamå_ob
jragmJa `moJoídar Amemam_ 
h[aVm Ho$ e{e
A§Obr Eg _oZZ 
ôX` gwÝXaoeZ
Omo Om°O©
ho_§V Ho$ EZ
AmamÜ` doµO
Eg. _mohå_X e\$sC mhëb
h{f©V _IrOm
gwpî_Vm hëXoa
~ËVwbm _oKZm 
nr ndZ 
Am{bem ~r Eg 
nmW© gmaWr ~oham 
ñdê$n n¡{H$[agm_r 
ZmBH$ _mZgr gXm{ed
àmW©Zm AJ«dmb 
S>mobo nr`yf kmZoída 
Zrbmo\$a eZdmg 
Ama amObú_r 
Ho$R>mdW qbJoe 
bm§Oodma `ed§V e§H$aamd 
\$mÝgo AWd© CX`
An©U _§S>b 
amR>m¡‹S> AéUm 
A{Wam A{Zb 
~‹S>mdW Jm`ÌrXodr

_w{Zída g§Ho$V AO`
{ZXm \$m{V_m
Ho$R>mdW ^dmZr ~mB© 
H§$S>bmdWw ~mbm Jm¡V_
em{_b hþg¡Z Ho$ B© 
ñZohm àH$me `oMwar 
H$moR>mn r ~moZmoW VoOpñdZrëb
nmobwé ñZo{hV gy`m© VoO 
hZw_mZ
lrh[a E_ Or
AOrV Hw$_ma 
{OîUw Ama 
{g`mX Ama 
A{Kbm Or 
MmdH$ M¡VÝ` g§Xrn 
nmd©Vr O`Z 
Zwnya amOoe Xoenm§So> 
em¡`© àVmn qgh
XmZr Iwer
E_ {ZË`lr 
A_aH¥$îUm E Eg
bú_r E_ dr
h[a _mYd ~r
B©. bú_r 
Aj`m Ho$
AZKm nr
g\$m ZgarZ dr OoS>
Xo{dH$m Or 
goarZ aerX 
Oog_b Obmb
Ama A{ZéÕ
C_oe M§Ð nm§So> 
[a`m JmoJQ>o
Eg Z§{XVm 
_ZpñdZr _Zrfm _mohnmÌm 
^m|S>do àgmX Z§XHw$_ma 
nwËVm {Xì`m 
ew^_ qgh 
àrV ^§OZ n{V 
nmQ>rb eoIa ^mZwXmg 
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title

~rEg E_Eg nmR>çH«$_ Ho$ {bE df© 2018 _| àdo{eV 147 Z`o N>mÌm| _| go 77 b‹S>{H$`m± h¢& CZ_| go V¢Vrg N>mÌm| H$mo BÝñnm¶a 
EgEMB© N>mÌd¥{Îm {_b ahr h¡ Am¡a EH$ N>mÌ Zo Ho$drnrdm` M¡Zb Ho$ _mÜ`_ go àdoe {b`m& {d{^ÝZ lo{U`m| Ho$ ~rM {dVaU Bg àH$ma 
h¡, gm_mÝ` (73), AZwgy{MV Om{V (21), AZwgy{MV OZOm{V (13), AÝ` {nN>‹S>m dJ© Zm°Z H«$s_r bo`a (40)& do Xoe Ho$ g^r 
19 amÁ`mo§ _w»` ê$n go Ho$ab (51), _hmamï´> (27), H$Zm©Q>H$ (14), AmÝY« àXoe (13), Vob§JmZm (9), ~§Jmb (9), CÎma àXoe 
(6) Am{X H$mo Úmo{VV H$aVo h¢& 

~rEg E_Eg N>mÌ - AJñV 2018 àdoe 
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~rEg E_Eg nmR>çH«$_ _| df©dma N>mÌm| 
H$s g§»`m 

^mogbo gwajm A{Zb
JwabrZ H$m¡a 
AmH$me Xmg 
Eoíd`m© E_ EM
dmgwHw$bm {d½ZXVm
d¡îUdr dr 
Omo{eZ Om°Z ~oOm°` 
A{ZVm nr gmOy 
B©em Eg ~m~y 
ApídZ E {n ¡ëb

AéUm§½ew ~moam 
h[aVm EZ 
Z§XZm nr 
So>{dZ _¡Ï`yO So>{dS> 
bmS>Ho$ _§Joe {XJå~a 
AmaVr Wå~r nr 
A¿`m© MH«$~Vu 
A§Obr qgh 
nmd©Vr Eg Zm`a 
qeXo ñdmpñVH$ {Xbrn 

nmQ>rb g¥{ï> VwH$mam_ 
_o[aZ ~m~y 
gw`må~w qbJ_ Eg 
ZmBH$ nydm© AVwb 
\$aXrZ ~aH$V ImZ
`mXd Am`wf nmagZmW
Z{_Vm _YwgyXZ
V_m¿Zmo MQ>Ou 
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EH$sH¥$V nrEMS>r nmR>çH«$_ 
(2018)

EH$sH¥$V nrEMS>r N>mÌ - AJñV 2018 àdoe 

AmB©AmB©EgB©Ama, {Vén{V Zo AJñV 2018 _| EH$sH¥$V nrEMS>r nmR>çH«$_ H$s ewê$AmV H$s {Og_| ~rEggr/~rQ>¡H$ H$aZo Ho$ ~mX 
N>mÌ N>: dfm] _| AnZo {ZîUmV AÜ``Z Am¡a S>m°ŠQ>aoQ> emoY H$mo H$a gH$Vo h¢& Mma {df`m| _| AJñV 2018 _| àdo{eV N>mÌm| Ho$ nhbm 
~¡M ZrMo gyMr~Õ h¡& 

Ord {dkmZ ^m¡{VH$ {dkmZ  agm`Z {dkmZ 
AmH$m§jm AJ«dmb Aå~mare lrdmñVd amo{hV Hw$_ma  
A{ÐVm Xmg So>aoH$ gmBag Jmoåg amo_ob Jm¡V_  
A§Obr Hw$_mar qgh H$m¡{eH$ a§OZ Xmg lrXrn Eg  
A§{H$Vm _mohnmÌm H¥$îU M§Ð gmhÿ   

~OmO _`ya _ZmoO {à`m§er {gÝhm  J{UV
Jw§OZ F$f^ e_m© Aqhgm ~§gb   
Z{_Vm MwQ>mZr lrOZr H$_©H$ma {ZVre Hw$_ma   
dm` Ho$ g_ram {ed_ dËg  
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title

Ord {dkmZ 
AbJagZ Or 
Aéëd|WZ E_ 
Mo{V`ma d¡îUdr daXmamOZ 
{OÝem nÙamOZ nr dr 
Omo{~Z dJuO
{bµO Wm°_g 
bmo{Y`m VoOZ hagwI^mB©
gm{War OJXre
emh ho_b {OZoe

J{UV 
Xodmerf gmYwImZ 
Úw{V am°` 
h[aZmam`UZ Or
H$mbo Am|H$ma H$_bmH$a 

agm`Z {dkmZ 
E _wabr H¥$îU 
AmH$me _§S>b 
AZw^d Hw$_ma
~moS>mXo ApídZr n§Om~amd
{Xì`m E_ Eb 
S>moZm _m[a`m {dÝg|Q>
H§$S>bwar Jr{VH$m 
Hw$bdra 
E_ gw~«_{U`Z
nmoWmàJXm Eg Ho$ à^mH$a JUoe
am{e gmoZr 
amoeZr {d{bQ>m naoam
g§Xrn Xmg 
{ed Hw$_ma Or 
gmo{Z`m E_ 

gw~«_Ê`Z Ho$ 
gwà{V_ _§S>b

^m¡{VH$ {dkmZ 
gr ~r gaW Hw$_ma 
JUoe EZ 
Jmony _hoída aoÈ>r 
ñZohm H$ÀN>mam 
gm¡å`m a§OZ Xmg
gwXoíZm nmÌm 
gy`© Zmam`U g§{JÌm
C_m EZ EZ 

n¥Ïdr {dkmZ 
_moZmoOrV So> 

df© 2018-19 Ho$ Xm¡amZ àdo{eV emoY N>mÌ 

nrEMS>r nmR>çH«$_ 
(2018-19)

nrEMS>r nmR>çH«$_ _| àdoe Xmo MaUm| AWm©V AJñV 2018 Am¡a OZdar 2019 _| {H$`m J`m Wm& ZrMo {XE JE nm±M {df`m| _| Hw$b 39 
N>mÌm| H$mo àdoe {X`m J`m Wm&  

BZ N>mÌm| _| g,o  16 N>mÌm| Zo ~mhar EOpo Ýg`m| Og¡ o grEAmBA© ma, ̀ Oy rgr, S>r~rQ>r Ama¡  S>rEgQ>r-BÝñnm¶a go AÜ`Vo md{¥ Îm àmá H$aZo H$o  
{bE AhV© m àmá H$s& {\$a efo  N>mÌm| H$mo _mZd gg§ mYZ {dH$mg _Ì§ mb` go àmá AZXw mZ go gñ§ WmZ Ûmam AÜ`Vo md{¥ Îm àXmZ H$s JB&©  
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Ord {dkmZ 

S>m°. ho_ÝV Z¡H$ ~ZmdW
S>m°. gd©Jëbm g¡by 
lr d|H$Q>oídabw ~§Xr 

^m¡{VH$ {dkmZ 
S>m°. OrOmo Amgmo Om°O© 
lr ñdmJV a§OZ Xmg
lr Zya Amb_
lr gmo_ZmW XÎmm

agm`Z {dkmZ 
lr ZQ>amOZ Eg. 
S>m°. gmo_ZmW Kmof
S>m°. S>r. _Yw{_Vm
S>m°. _XZJmonmb ~r.
S>m°. M§Ð eoIa aoÈ>r JmSo> 
S>m°. nr. Jwé àgmX aoÈ>r
S>m°. nr. _wVwamOm 
S>m°. Vwfma _m{UH$ ImonSo> 
S>m°. `ed§V Eg. 
S>m°. Ho$. Jmonmbgm_r 

nmoñQ>-S>m°ŠQ>aoQ> nmR>çH«$_ 

VrZ {df`m| _| 17 nmoñQ>$ S>m°Šg Ûmam H$m`©^ma J«hU H$aZo Ho$ gmW df© 2018-19 Ho$ Xm¡amZ nmoñQ> S>m°ŠQ>aoQ> nmR>çH«$_ H$m {dñVma 
{H$`m J`m& BgHo$ Abmdm, Xmo _{hbm d¡km{ZH$m| Zo AZwg§YmZ ñQ´>r_ _| H$m`©^ma J«hU {H$`m& 

_{hbm d¡km{ZH$ 

Ord {dkmZ 
S>m°. _m¡gw_r ~ZOu, S>ãë`yAmoEg-E 

agm`Z {dkmZ 
S>m°. ~oñQ>r E_., S>ãë`yAmoEg-E 
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title

~rEg E_Eg nmR>çH«$_, nmR>çH«$_ Ho$ nhbo Mma go_oñQ>a I-IV Ho$ {bE g^r {dkmZm| _| _yb^yV nmR>çH«$_ àXmZ H$aVm h¡& BgHo$ ~mX 
E_Eg ñVa na CÝZV nmR>çH«$_ hmoVm h¡, go_oñQ>a V-VIII _| N>mÌm| H$mo AnZr ê${M Am¡a PwH$md Ho$ AmYma AnZo nmR>çH«$_m| H$mo MwZZo 
H$m {dH$ën hmoVm h¡& EH$sH¥$V nrEMS>r nmR>çH«$_ Ho$ N>mÌm| Ho$ {bE CÝZV nmR>çH«$_ gd©{Zð> h¡, Ohm± N>mÌ àË`oH$ {df` _| 
Amdí`H$VmAm| Ho$ AZwgma nmR>çH$_m| H$mo MwZVo h¢& Hw$N> CÝZV ñVa Ho$ nmR>çH«$_ nrEMS>r N>mÌm| Ho$ {bE ̂ r Iwbo h¢& 

df© 2018-19 Ho$ àË`oH$ go_oñQ>a _| àñVwV {H$E JE nmR>çH«$_m| H$m {ddaU Am¡a {ejU Amd§Q>Z ZrMo gyMr~Õ h¢&

_mZgyZ 2018 _| àñVwV nmR>çH«$_ 

go_oñQ>a I-~rEg E_Eg nmR>çH«$_ 
nmR>çH«$_ 
H$moS>

nmR>çH«$_ H$m Zm_ AZwXoeH$   H«o${S>Q>

BIO111 n[aM`mË_H$ Ord {dkmZ  : AmYma^yV {gÕm  I ÝV
~r Oo amd*, Z§{ r amO_{U, amOy _w u, XZ IO
gw{M Jmo`b 3

BIO112 Ord {dkmZ à`moJembm  : AmYma^yV Ord {dkmZI dgwYmamZr XodZm * Am¡a g§O` Hw$_ma WZ 3

CHM111 gm_mÝ` agm`Z {dkmZ gm¡{_V _§S>b* Am¡a {e~Xmg ~ZOu 3

IDC111 J{ r` nÕ{V`m±UV aKwZmW Amo am_^ÐZ 3

HSS110 à`mo _ybH$ A§J«oµOr OZ nr. bú_U amd 0

MTH110 AmYma^yV J{  UV
d|H$Q>gw~«_{U`Z gr Or* Am¡a A{ZbË_Om 
Am`©gmo_m`mOwbm 0

MTH111 Ag  J{  H$m n[aM`VV UV A{ZbË_Om Am`©gmo_m`mOwbm 3

PHY111 ^m¡{ $s H$s Xþ{Z`m -`m§{ $s VH I ÌH gwXrám mmXÎ 3

go_oñQ>a -~rEg E_Eg nmR>çH«$_III

BIO211
n[aM`mË_H$ Ord {dkmZ : H«${_H$ {dH$mg Am¡a III

nm[apñW{ $s VH
Z§{ r amO_{U*, Am¡a amo{~Z dr drXZ 3

BIO212
Ord {dkmZ à`moJembm : nm[apñ $s Am¡a H«${_H$ III WVH
{dH$mg

amo{~d dr dr* Am¡a Z§{ r amO_{UXZ 3

CHM211 agm`Z {dkmZ : $m~©{ $ agm`Z {dkmZ II AH ZH
EZ EZ ÝZ. . _y{V©* (AmB©AmB©Q>r Mo ¡), n§H$O Hw$_ma 
H$mobr (Eb.gr), Aa{d  dr ÝXZ 3

CHM212 agm`Z {dkmZ à`moJembm : $m~©{ $ agm`Z {dkmZ II AH ZH AídZr e_m©* Am¡a JmonrZmW nwéfmoÎm_Z 3

HSS211 {ddo mË_H$ nR>Z, bo  Am¡a g§Mma MZ IZ nr. bú_U amd 2

MTH211 ~hþ Ma m JUZ gw^mf Am¡a  E JwéamOmEM 3

PHY211 ^m¡{ $s H$s Xþ{Z`m  -{dÚwV Am¡a Mwå~H$Ëd VH III VmoH$bm gmobmo_Z amOy 3

PHY212
^m¡{ $ {dkmZ à`moJembm : {dÚwV, Mwå~H$Ëd Am¡a VH II

àH$m{eH$s
{Xbrn _ån{ëb*, { goZ OoZm Am¡a MÌ
gwXrám mmXÎ 3

àñVwV nmR>çH«$_ 
2018-19
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go_oñQ>ma V Ed§ VII - ~rEgE_Eg, go_oñQ>a I -EH$sH¥$V nrEMS>r Am¡a nrEMS>r Ho$ {bE àñVwV nmR>çH«$_ 

nmR>çH«$_ H$moS> nmR>çH«$_ H$m Zm_ AZwXoeH$ H«o${S>Q> g_o ño Q>a _| àñVVw  {H$E JE

~rEg 
E_Eg

EH$sH¥$V 
nrEMS>r

 nrEMS>r

BIO310 go_oñQ>a n[a`moOZm AídZr e_m© 3 V

BIO301 à`moJembm MH«$mZwH«$_ B©ída am_r aoÈ>r 3 I

BIO308 gm_mÝ` Ord {dkmZ ~rOo amd*, dgwYmamZr S>r, 
g§O` Hw$_ma 2 I

BIO309 H«${_H$ {dH$mg Am¡a nm[apñW{VH$s Z{§ XZr amO_{U*, am{o ~Z dr dr 4 I

BIO311/611 n[aM`mË_H$ à{Vajm {dkmZ dr {edHw$_ma 4 V, VII I I

BIO314/614 CÝZV O¡d agm`Z amOy _wIOu 4 V, VII I I

BIO315/615
AmU{dH$ nmXn eara {H«$`m 
{dkmZ Am¡a {dH$mg B©ída am_r aoÈ>r 4 V, VII I

BIO318/618 AmZwd§{eH$s ~r Oo amd 4 V I I

BIO319/619
nm[apñW{VH$s I _| _mÌmË_H$ 
nÕ{V`m±

{dídoe JwÅ>b, H${dVm B©ídaZ 
(AmB©AmB©Eggr)-EZHo$EZ Z§{XZr 
amO_{U (Eb.gr)

4 VII I

BIO332/632 ì`dhma nm[apñW{VH$s Z§{XZr amO_{U 4 V, VII I

BIO410 go_oñQ>a n[a`moOZm AídZr e_m© 3 VII

BIO411/711 OrZmo_ Ord {dkmZ ~r Oo amd 4 VII I

BIO412/712 CÝZV H¢$ga Ord {dkmZ nmH$mbm gwaoe ~m~y*, 
dr {ed Hw$_ma 4 VII I

BIO413/713 CÝZV new eara {H«$`m {dkmZ 
{Z{eH$mÝV gw^oXma 
(AmB©AmB©EgB©Ama nwUo)-EZHo$EZ 
dgwYmamZr XodZmWZ (Eb.gr)

4 VII I

BIO414/714 O¡d Üd{ZH$s amo{~Z {dO`Z*, g_ram A{½ZhmoÌr 
- EZHo$EZ 4 V, VII I

BIO415/715 g§H«$_U Ord {dkmZ gw{M Jmo`b*, B©ída am_r aoÈ>r, 
amOy _wIOu 4 V, VII I

CHM310 go_oñQ>a n[a`moOZm AídZr e_m© 3 V

CHM301 à`moJembm MH«$mZwH«$_ aKwZmW Amo am_^ÐZ 3 I

CHM311/611 à_mÌm agm`Z {dkmZ I aKwZmW Amo am_^ÐZ 4 V, VII I I

CHM312/612 ^m¡{VH$ H$m~©{ZH$ agm`Z {dkmZ JmonrZmW nwéfmoÎm_Z 4 V, VII I I

CHM313/613
_w»` g_yh VËdm| H$m agm`Z 
{dkmZ gwXrám am°` 4 V, VII I I

CHM314/614 n¥W³H$aU {dkmZ Am¡a àm¡Úmo{JH$s AídZr e_m© 4 V, VII I I

CHM410 go_ooñQa n[a`moOZm AídZr e_m© 3 VII

CHM411/711 g_{_{V Am¡a ñnoŠQ´>moñH$monr

amOrd {~ñdmg (AmB©AmB©Q>r 
{Vén{V)*, Xodmerf _§S>b 
(AmB©AmB©Q>r {Vén{V), aKwZmW 
Amo am_^ÐZ 

4 VII I

CHM412/712 Am¡fYr` agm`Z {dkmZ {edXmg ~¡ZOu, Ho$. EZ. JUoe 4 V, VII I
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title

nmR>çH«$_ H$moS> nmR>çH«$_ H$m Zm_ AZwXoeH$ H«o${S>Q> go_oñQ>a _| àñVwV {H$E JE

~rEg 
E_Eg

EH$sH¥$V 
nrEMS>r

 nrEMS>r

CHM413/713
O¡d AH$m~©{ZH$ agm`Z {dkmZ 
Am¡a YmVw EÝµOmB_ n§H$O Hw$_ma H$mobr 4 V, VII I

CHM414/714 R>mog AdñWm agm`Z {dkmZ dr Aa{dÝXZ 4 V, VII I

CHM415/715 O¡d ^m¡{VH$ agm`Z {dkmZ gm¡{_V Eg _§S>b*, Ho$. EZ. JUoe 4 V, VII I

ECS410 go_oñQ>a n[a`moOZm gm§B© H«$m§{V 3 VII

ECS411/711
dm`w_§S>br` D$î_àd¡{JH$s Am¡a 
_oK ^m¡{VH$s gm§B© H«$m§{V 4 VII I

ECS412/712 CÝZV I{ZO {dkmZ A{ZHo$V MH«$~Vu 4 VII I

MTH310 go_oñQ>a n[a`moOZm A{ZbË_Om Am`©gmo_m`mOwbm 3 V

MTH311 g_yh {gÕmÝV gm¡aXrn _Oy_Xma 4 V, VII I

MTH312 dmñV{dH$ {dícofU EM E JwéamOm 4 V, VII I

MTH313 gm§pñW{V ~r. gw^mf 4 V, VII I

MTH314 a¡pIH$ ~rOJ{UV d|H$Q>gw~«_{U`Z gr Or 4 V, VII I

MTH315 gm§p»`H$s` {ZîH$f©
CËVam ZmBH$ {Zå~miH$a 
(AmB©AmB©EgB©Ama, nwUo)- EZHo$EZ 
{JaOm e§H$a {ÌnmR>r (Eb.gr)

4 V, VII I

MTH316 g§»`mË_H$ {dícofU 
AqZX²`m Jmoñdm_r 
(AmB©AmB©EgB©Ama, nwUo)- EZHo$EZ 
gm¡aXrn _Oy_Xma (Eb.gr)

4 V, VII I

MTH410 go_oñQ>a n[a`moOZm A{ZbË_Om Am`©gmo_m`mOwbm 3 VII

MTH412 _mn {gÕmÝV Am¡a EH$sH$aU Ama bú_r bmdÊ`m 4 VII

MTH413 Am§{eH$ {d^oXr` g_rH$aU dr amKdoÝÐ  (AmB©AmB©Q>r, 
{Vén{V) 4 VII

MTH414 H$m`m©Ë‘H$ {dícofU EM E JwéamOm 4 VII

MTH415 ~rOJ{UVr` gm§pñW{V H$m n[aM` {JaOm e§H$a {ÌnmR>r 4 VII

MTH416 Jmëdm {gÕmÝV  
a~o`m ~gw (AmB©AmB©EgB©Ama, 
nwUo)- EZHo$EZ d|H$Q>gw~«_{U`Z 
gr Or (Eb.gr)

4 VII

MTH611 ~rOJ{UV I gm¡aXrn _Oy_Xma 4 I

MTH612 {dícofU I Ama bú_r bmdÊ`m 4 I

MTH613 gm§pñW{V I {JaOm e§H$a {ÌnmR>r 4 I

PHY310 go_oñQ>a n[a`moOZm Or. Apå~H$m 3 V

PHY311/611 emór` `m§{ÌH$s Aé{U_m ~¡ZOu 4 V, VII I I

PHY312/612 {dÚwV J{VH$s Ho$ nr `moJoÝÐZ 4 V, VII I

PHY313/613 à_mÌm `m§{ÌH$s I gwZrb Hw$_ma 4 V, VII I I

PHY314/614 BboŠQ´>m°{ZŠg ({gÕmÝV) Q>r Eg ZQ>amOZ* (AmB©AmB©Q>r, 
{Vén{V), {MÌgoZ OoZm 4 V, VII I I
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pñà§J 2019 _| àñVwV nmR>çH«$_

go_oñQ>a II- ~rEg E_Eg nmR>çH«$_ 

nmR>çH«$_ 
H$moS> nmR>çH«$_ H$m Zm_ AZwXoeH$ H«o${S>Q>

BIO121
n[aM`mË_H$ Ord {dkmZ II: AmZwd§{eH$s Am¡a 
AmU{dH$ Ord {dkmZ 

AÝZnyUm© Xodr Aëbþ*, ~r Oo amd 3

BIO122
Ord {dkmZ à`moJembm II:O¡d agm`Z Am¡a 
AmU{dH$ Ord {dkmZ 

{edHw$_ma dr*, g§O` Hw$_ma 3

CHM121 ^m¡{VH$ agm`Z {dkmZ Aa{dÝXZ dr*, gm¡{_V _§S>b, OVre Hw$_ma  3

CHM122 agm`Z {dkmZ à`moJembm I OVre Hw$_ma*, nÙdVr _§S>b 3

MTH121 EH$b Ma JUZm em{bZr ^Å>mMm`© 3

MTH122 a¡pIH$ ~rOJ{UV Am¡a AZwà`moJ gm¡aXrn _Oy_Xma*, EM E JwéamOm 3

PHY121 Va§Jo Am¡a àH$m{eH$s gpñ_Vm _mohmHw$X*, {MÌgoZ OoZm 3

PHY122 ^m¡{VH$ {dkmZ à`moJembm I {MÌgoZ OoZm*, Aé{U_m ~¡ZOu 3

HSS122 {ddoMZmË_H$ nR>Z, boIZ Am¡a g§Mma nr. bú_U amd 2

go_oñQ>a IV- ~rEg E_Eg nmR>çH«$_

BIO221 n[aM`mË_H$ Ord {dkmZ IV -àUmbr Ord {dkmZ 
dgwYmamZr XodZmWZ*, grVmäam {gÝhm 
(AmB©E_Eggr, MoÝZ¡) 3

CHM221 H$m~©{ZH$ agm`Z {dkmZ {e~Xmg ~ZOu 3

CHM222 agm`Z {dkmZ à`moJembm III gwXrám am°`*, {e~Xmg ~ZOu 3

MTH221 g§^mì`Vm Am¡a gm§p»`H$s A{ZbË_Om Am`©gmo_m`mOwbm*, AU©~ {_Ìm 3

MTH222 J{UV _| AmYma^yV g§aMZmE± em{bZr ^Å>mMm`©*, ~r gw^mf 3

PHY221 à_mÌm ^m¡{VH$s Am¡a D$î_màd¡{JH$s Ooñgr Omog 3

PHY222 ^m¡{VH$ {dkmZ à`moJembm III gpñ_Vm _mohmHw$X*, gwXrám XÎmm 3

nmR>çH«$_ H$moS> nmR>çH«$_ H$m Zm_ AZwXoeH$ H«o${S>Q>
go_oñQ>a _| àñVwV {H$E JE

~rEg 
E_Eg

EH$sH¥$V 
nrEMS>r

 nrEMS>r

PHY315 à`moJembm IV: BboŠQ´>m°{ZŠg {MÌgoZ OoZm 4 V, VII I

PHY410 go_oñQ>a n[a`moOZm Or. Apå~H$m 3 VII

PHY411/711 na_mUw Am¡a AmU{dH$ ^m¡{VH$s nr gr Xeo _Iw  (AmBA© mBQ© >r, {Vén{V) 4 VII I

PHY412/712 à_mÌm joÌ {gÕmÝV Ho$ nr `moJoÝÐZ 4 VII I

PHY413/713 R>mog AdñWm ^m¡{VH$s gpñ_Vm _mohmHw$X 4 VII I

PHY414/714 IJmob ^m¡{VH$s H$m n[aM` Ooñgr Omog 4 V, VII I I

PHY415

à`moJembm VI: CÝZV ^m¡{VH$ 
{dkmZ à`moJembm: na_mUw Am¡a 
AmU{dH$ ^m¡{VH$s VWm g§K{ZV 
nXmW© 

gwZrb Hw$_ma 4 VII
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title

go_oñQ>a VI Ed§ VIII - ~rEgE_Eg, go_oñQ>a II -EH$sH¥$V nrEMS>r Am¡a nrEMS>r Ho$ {bE àñVwV nmR>çH«$_

nmR>çH«$_ H$moS> nmR>çH«$_ H$m Zm_ AZwXoeH$ H«o${S>Q> go_oñQ>a _| àñVwV {H$E JE

~rEg 
E_Eg

EH$sH¥$V 
nrEMS>r

 nrEMS>r

BIO302 à`moJembm MH«$mZwH«$_ Z§{XZr amO_{U 4 II

BIO320 go_oñQ>a n[a`moOZm AídZr e_m© 3 VI

BIO321/621 gyú_ Ord {dkmZ gw{M Jmo`b 4 VI, VIII II II

BIO325/625 H¢$ga Ord {dkmZ nmH$mbm gwaoe ~m~y*, {edHw$_ma dr 4 VI, VIII II II

BIO324/624 new eara {H«$`m {dkmZ I
am_Hw$_ma Eg.*, {Z{eH$mÝV 
gw^oXma (AmB©AmB©EgB©Ama, nwUo)- 
EZHo$EZ

4 VI, VIII II II

BIO328/628 CÝZV AmU{dH$ Ord {dkmZ nmH$mbm gwaoe ~m~y 4 VI, VIII II II

BIO341/641 H$mo{eH$m Ord {dkmZ g§O` Hw$_ma*, gw{M Jmo`b, 
{Zdo{XVm nmb 3 VI, VIII II II

BIO420 go_oñQ>a n[a`moOZm AídZr e_m© 3 VIII

BIO421/721 CÝZV à{Vajm {dkmZ {edHw$_ma dr 4 VIII II II

BIO422/722 CÝZV V§{ÌH$m {dkmZ 

dgwYmamZr XodZmWZ*, ~r. gw^mf, 
a§JamOZ Jmo{dÝXZ (AmB©AmB©Eggr, 
~¢Jbmoa), Ooåg nr Mo{b`m 
(OoEZgrEEgAma, ~¢Jbmoa)

4 VIII II

BIO423/723 AZwà`w³V nmXn Ord {dkmZ B©ída am_r aoÈ>r*, AÝZ nyUm© Xodr 
Aëbx

4 VI, VIII II II

BIO424/724

(CHM424/724)
amgm`{ZH$ Ord {dkmZ AídZr e_m©*, Ho$. EZ. JUoe 4 VIII II II

BIO425/725 O¡d ^m¡{VH$s II
{d{Xem {gÝhm (AmB©AmB©EgB©Ama, 
H$mobH$mVm), amOy _wIOu (Eb.gr) 4 VIII II

BIO441/741 g§aMZmË_H$ Ord {dkmZ Ho$ VËd {Zdo{XVm nmb* 3 VIII II

BIO442/742
O¡d gyMZm {dkmZ - Ord {dkmZ 
_| {demb So>Q>m {dícofU lr{Zdmg Mmdbr*, ~r Oo amd 3 VI, VIII II II

CHM302 à`moJembm MH«$mZwH«$_ aKwZmW Amo am_^ÐZ 4 II

CHM320 go_oñQ>a n[a`moOZm AídZr e_m© 3 VI

CHM321/621
CÝZV D$î_àd¡{JH$s Am¡a 
amgm`{ZH$ ~bJ{V {dkmZ OZmX©Z Hw§$Sw> 4 VI, VIII II II

CHM322/622 H$m~©{ZH$ g§íbofU I JmonrZmW nwéfmoÎm_Z 4 VI, VIII II II

CHM323/623 H$m~©-YmpËdH$ agm`Z {dkmZ gwXrám am°` 4 VI, VIII II II

CHM324/624
ñnoŠQ´>moñH$monr Am¡a H$m~©{ZH$ 
agm`Z {dkmZ _| BgHo$ AZwà`moJ n§H$O Hw$_ma H$mobr 4 VI, VIII II II

CHM420 go_oñQ>a n[a`moOZm AídZr e_m© 3 VIII

CHM421/721 à_mÌm agm`Z {dkmZ II aKwZmW Amo am_^ÐZ 4 VIII II II

CHM422/722 H$m~©{ZH$ g§íbofU II amOoe {dídZmWZ 4 VIII II

CHM423/723 g§H«$_U YmVw agm`Z {dkmZ B©. ~mbma_Z 4 VI, VIII II II
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nmR>çH«$_ H$moS> nmR>çH«$_ H$m Zm_ AZwXoeH$ H«o${S>Q> go_oñQ>a _| àñVwV {H$E JE

~rEg 
E_Eg

EH$sH¥$V 
nrEMS>r

 nrEMS>r

CHM424/724

(BIO424/724)
amgm`{ZH$ Ord {dkmZ AídZr e_m©*, Ho$. EZ. JUoe 4 VIII II II

CHM425/725 {dÚwV agm`Z {dkmZ gm¡{_V Eg. _§S>b*, Aa{dÝXZ dr 4 VI, VIII II II

CHM426 Ý`m{`H$ {dkmZ amoS>[aH$ ~oQ²g (EZQ>r`y, qgJmnwa)-
EZHo$EZ amOoe {dídZmWZ (Eb.gr) 4 VI, VIII II

ECS320 go_oñQ>a n[a`moOZm A{ZHo$V MH«$~Vu 3 VI

ECS321
n¥Ïdr Am¡a Obdm`w {dkmZ H$m 
n[aM` A{ZHo$V MH«$~Vu*, Ho$. gm§B©H«$m§{V 4 VI, VIII

ECS420 go_oñQ>a n[a`moOZm A{ZHo$V MH«$~Vu 3 VIII

ECS421/721 Am½Zo` e¡b {dkmZ A{ZHo$V MH«$~Vu 4 VIII II

ECS422/722 dm`w_§S>br` J{VerbVm Ho$. gm§B©H«$m§{V 4 VIII II

MTH302 go_oñQ>a n[a`moOZm EM E JwéamOm 4 II

MTH320 go_oñQ>a n[a`moOZm gm¡aXrn _Oy_Xma 3 VI

MTH321 db` Am¡a _mnm§H$ gm¡aXrn _Oy_Xma 4 VI, VIII II

MTH322 O{Q>b {díbofU ~r. gw^mf 4 VI, VIII II

MTH323 ~hþñVar` JUZm d|H$Q>gw~«_{U`Z gr Or 4 VI, VIII II

MTH326 _mn {gÕmÝV Am¡a EH$sH$aU AU©~ {_Ìm 4 VI, VIII II

MTH341 àmW{_H$ {d^oXr` Á`m{_{V EM E JwéamOm 3 VI, VIII II

MTH420 go_oñQ>a n[a`moOZm gm¡aXrn _Oy_Xma 3 VIII

MTH421 H«$_{d{Z_o` ~rOJ{UV S>r Eg ZmJamO 4 VIII

MTH422 ~rOJ{UVr` gm§pñW{V {JaOm e§H$a {ÌnmR>r 4 VIII

MTH423 gm§Üd{ZH$ {díbofU Ama bú_r bmdÊ`m 4 VI, VIII  II

MTH426 {d^oXr` Á`m{_{V
E aKwam_ (AmB©AmB©EgB©Ama, 
nwUo)- EZHo$EZ EM E JwéamOm 
(Eb.gr)

4 VIII

MTH427 àg§^mì` à{H$`mE±
AZyn {~ñdmg (AmB©AmB©EgB©Ama, 
nwUo)- EZHo$EZ A{ZbË_Om 
Am`©gmo_m`mOwbm (Eb.gr)

4 VIII

MTH621 ~rOJ{UV II S>r Eg ZmJamO 4 II

MTH622 {díbofU II Ama bú_r bmdÊ`m 4 II

MTH623 gm§pñW{V II {JaOm e§H$a {ÌnmR>r 4 II

MTH625 ~rOJ{UVr` Á`m{_{V A{ZbË_Om Am`©gmo_m`mOwbm 4 II

MTH626 J¡a H«$_{d{Z_o` ~rOJ{UV gm¡aXrn _Oy_Xma 4 II

PHY302 go_oñQ>a n[a`moOZm Eg. gwZrb Hw$_ma 4 II

PHY320 go_oñQ>a n[a`moOZm Or. Apå~H$m 3 VI

PHY321/621 à_mÌm `m§{ÌH$s II VmoH$bm gmobmo_Z amOy 4 VI, VIII II II



dm{f©H$ à{VdoXZ 2018-19 | 15

title

nmR>çH«$_ H$moS> nmR>çH«$_ H$m Zm_ AZwXoeH$ H«o${S>Q>
go_oñQ>a _| àñVwV {H$E JE

~rEg 
E_Eg

EH$sH¥$V 
nrEMS>r

 nrEMS>r

PHY322/622 gm§p»`H$s` `m§{ÌH$s I Aé{U_m ~¡ZOu 4 VI, VIII II II

PHY323/623 àH$m{eH$s Eg. gwZrb Hw$_ma*, VmoH$bm 
gmobmo_Z amOy 4 VI, VIII II II

PHY324/624 Ðd J{VerbVm {Xbrn _ån{ëbb 4 VI, VIII II II

PYH325 CÝZV ^m{¡ VH$ {dkmZ à`mJo embm II Eg. gwZrb Hw$_ma 4 VI II

PHY420 go_oñQ>a n[a`moOZm Or. Apå~H$m 3 VIII

PHY421/721 Zm{^H$s` Am¡a H$U ^m¡{VH$s 
AéU Wbm{n{ëbb 
(AmB©AmB©EgB©Ama, nwUo)- 
EZHo$EZ {MÌgoZ OoZm (Eb.gr)

4 VIII II

PHY422/722 gm§p»`H$s` `m§{ÌH$s II

dr. ~mbH¥$îUZ (AmB©AmB©Q>r, 
MoÝZ¡)- amOmam_ {ZË`mZ§Xm 
(AµOrµO ào_Or)-EZHo$EZ 
Aé{U_m ~¡ZOu (Eb.gr)

4 VIII II

PHY423/723 JwaËdmH$f©U Am¡a ~«÷m§S> {dkmZ 
Jmob_ _moVw©µOm hþg¡Z 
(AmB©AmB©EgB©Ama, H$mobH$mVm)- 
EZHo$EZ Ooñgr Omog (Eb.gr)

4 VIII II

PHY424/724 à_mÌm H$B© ^mJ ^m¡{VH$s gwXrám XÎmm 4 VIII II

PHY440 CÝZV ^m{¡ VH$ {dkmZ à`mJo embm IV {Xbrn _ån{ëbb 3 VIII

PHY426/726 Aa¡pIH$ J{VerbVm Or. Apå~H$m 4 VI, VIII II II

HSS400 {dkmZ g§Mma nr. bú_U amd 2 VI, VIII II

1. O_©Z ̂ mfm _| n[aM`mË_H$ nmR>çH«$_

g_Ýd`H$ - S>m°. hågm> A{Z©H$a 
ñWmZr` g_Ýd`H$ - S>m°. dgwYmamZr XodZmWZ 
n§OrH¥$V N>mÌm| H$s g§»`m - 25

`h AmBA© mBE© gBA© ma, {Vén{V H$o  ~rEg E_Eg H$o  g_o ño Q>a VI 
Ama¡  VIII, EH$sH$¥ V nrEMS>r Ama¡  nrEMS>r nmR>çH$« _ H$o  N>mÌm| H$o  
{bE Ibw m Wm& ̀ h 10 gÌm| _| H$w b 15 gn§ H$©  KQ§ >m| H$mo H$da H$aVo 
hEþ , gámh _| Xmo ~ma, àË`Hoo $ gÌ _| 90 {_ZQ> nT‹ >m`m J`m Wm& 

`h nmR>çH$« _ O_Z©  {díd{dÚmb`m| _| Jr« î_ H$mbrZ / nmM± d| df© 
H$s n[a`mOo ZmAm| H$mo H$aZo H$s `mOo Zm ~Zm aho N>mÌm| H$o  {bE h&¡  
O_Z©  gñ§ WmAo m| `m {díd{dÚmb`m| _| ghH$m`V© m H$o  gmW-gmW 
gå_bo Zm| AWdm H$m`e© mbmAm| Am{X _| ̂ mJ bZo o H$o  {bE O_Z© r H$s 
AënH$m{bH$ ̀ mÌm H$aZo H$s ̀ mOo Zm ~ZmZo dmbo AZgw Y§ mZH$VmA© m| 
H$mo ̂ r Bg n[aM`mË_H$ nmR>çH$« _ go bm^ hmJo m&   

2. ~m¡{ÕH$ g§nXm A{YH$ma (AmB©nrAma) na nmR>çH«$_

g_Ýd`H$ - h[aàgmX H$aZ_ Am¡a ñdßZ gwÝXa  

ñWmZr` g_Ýd`H$ - S>m°. dgwYmamZr XodZmWZ 

n§OrH¥$V N>mÌm| H$s g§»`m$ -10

`h nmR>çH«$_ AmB©nr S>mo_ H$ånZr, MoZZ¡ Ho$ AmB©nr noeoda 
h[aàgmX H$aZ_, AmB©nr {deofk Am¡a noQ>|Q> B§Or{Z`a, 
grAmoAmo, VWm ñdßZ gwÝXa, AmB©nr Hy$Q>Zr{Vk Am¡a noQ>|Q> 
EOoÝQ>, E_S>r, AmB©nr S>mo_ ñQ´>oQ>Or ES>dmBOg© àm. {b. Ho$ Ûmam 
n‹T>m`m J`m Wm&  

`h ~rEg E_Eg Ho$ go_oñQ>a VIII, EH$sH¥$V nrEMS>r Am¡a 
nrEMS>r Ho$ N>mÌm| Ho$ {bE Iwbm Wm& ̀ h 5 gámhm| _| Hw$b 20 
g§nH©$ K§Q>m| H$mo H$da H$aVo hþE, gámh _| Xmo ~ma, àË`oH$ gÌ _| 
2 K§Q>o n‹T>m`m J`m Wm& 

BgHo$ Abmdm, pñà§J 2019 Ho$ Xm¡amZ Xmo bKw Ad{Y Ho$ nmR>çH«$_ Am¡a Xmo H$m`©embmAm| H$m ^r Am`moOZ {H$`m J`m& 
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`h nmR>çH$« _ N>mÌm| H$mo AmBn© rAma H$o  {d{^ÝZ nhbAw m| H$mo 
g_PZo _| _XX H$aZo H$o  {bE Wm, {OZ_| H$mn° ramBQ>, nQo >Q| > Ama¡  
Q>́So >_mH$©  VWm CZ_| go àË`Ho $ H$o  {bE CnbãY H$mZZy r gaw jm 
em{_b h&¢  `h CÝh| AmBn© rAma àmá> H$aZo Ama¡  CgH$s gaw jm 
H$aZo H$o  bm^m| go ^r n[a{MV H$amEJm& `WmWd© mXr _m_bm| H$mo 
g_PZo H$o  {bE CÝh| COmJa H$aZo H$o  {bE _m_bo H$m AÜ``Z 
em{_b {H$`m J`m VWm Bg ~mV na Omao  {X`m J`m {H$ ImOo  
à{H$« `m _| Z{¡ VH$ _Ôw o Š`m| o Ama¡  H$¡ go _hËdnUy © h&¢  `h e{¡ jH$ 
g_Xw m`-CÚmJo  H$o  nañna gd§ mX H$mo ̂ r àmËo gm{hV H$a gH$Vm h&¡  

3. AZwg§YmZ Z¡{VH$Vm Am¡a d¡km{ZH$ AI§S>Vm na H$m`©embm

df© 2015 ~¡M Ho$ ~rEg E_Eg Ho$ N>mÌm| Ûmam AnZo emoY à~§Y 
H$mo ewê$ H$aZo Ho$ {bE VWm nrEMS>r Am¡a EH$sH¥$V nrEMS>r Ho$ 
g^r ~¡Mm| Ho$ N>mÌm| Ho$ {bE {XZm§H$ 23 _mM©, 2019 H$mo 
AZwg§YmZ Z¡{VH$Vm Am¡a d¡km{ZH$ AI§S>Vm na H$m`©embm H$m 

Am`moOZ {H$`m J`m Wm& n[anyU© d³Vm, {ZXoeH$ Ho$. EZ. JUoe 
Am¡a àmo. ~r. Oo. amd Zo emoYH$Vm©Am| H$s Z¡{VH$ {Oå_oXm[a`m|, 
ghH$m`©Vm _| Zr{VnaH$ {ZU©`, AÀN>o emoY Aä`mgm|, emoY 
ànÌm| Am¡a àñVmdm| Ho$ {bE Zr{VnaH$ boIZ, Z¡{VH$Vm Am¡a 
So>Q>m à~§YZ {gÕmÝVm| na OZ©b boI àH$meZ na ì`m»`mZ 
{X`m& BgHo$ ~mX AmMma g{_{V Ho$ gXñ`m| Ho$ gmW N>mÌm| Ho$ 
{bE g§dmXmË_H$ gÌ H$m Am`mo{OV {H$`m J`m Wm& 

4. gwajm na H$m`©embm Am¡a à{ejU

""ñ_mQ>© go\$-Q>oH$ {gñQ>åg"" Ûmam {XZm§H$ 08 _mM©, 2019 
H$mo Anamõ 3:00 - 4:30 ~Oo A{½Z gwajm Aä`mg / 
à{ejU Am`mo{OV {H$`m J`m Wm& gwajm Aä`mg _| nrEMS>r Ho$ 
g^r ZE N>mÌm|, nmoñQ> S>m°H$ Am¡a n[a`moOZm H$_©Mm[a`m| Zo ̂ mJ 
{b`m& 
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ImoaZm AÜ`oVmd¥{Îm 2018

{S>{~Z ~o~r (2015 ~rEg E_Eg ~¡M) Zo _B©-OwbmB© 2018 
Ho$ Xm¡amZ S>m°. {`qnJ Š`yB© Ho$ gmW n[a`moOZm Ho$ {bE _¡arb¢S> 
{díd{dÚmb`, ̀ yEgE H$m Xm¡am {H$`m&   

ObOm _YwgyXZZ (2015 ~rEg E_Eg ~¡M) Zo _B© 20 -
OwbmB© 31, 2018 Ho$ Xm¡amZ àmo. \|$p½b`mZ EŠg`y Ho$ gmW 
n[a`moOZm Ho$ {bE g|Q> bwBg {díd{dÚmb`, `yEgE H$m Xm¡am 
{H$`m&  

6dm± {g_moÝg-EZgr~rEg _mZgyZ ñHy$b 

{Xì`m gmhm Am¡a aodVr _oZZ (2016 ~rEg E_Eg ~¡M) Zo OyZ 
15-22, 2018 Ho$ Xm¡amZ ̂ m¡{VH$s OrdZ na 6d| {g_moÝg -
EZgr~rEg _mZgyZ ñHy$b _| ̂ mJ {b`m&  

12dm± E{e`Z {dkmZ {e{da

Xr{dVm ~mbmgw~«_{U`Z (2017 ~rEg E_Eg ~¡M) Zo AJñV 
3-9, 2018 Ho$ Xm¡amZ _mZXmo, CÎmar gwbmdogr, B§S>moZo{e`m _| 
Am`mo{OV 12d| E{e`Z {dkmZ {e{da-2018 _| ̂ mJ {b`m& 

amï´>r` {dkmZ ({dÁ`moer) {e{da-2018

AmB©AmB©EgB©Ama, {Vén{V Ho$ ~rg N>mÌm| Zo ^maVr` {dkmZ 
g§ñWmZ, ~¢Jbmoa _| {XZm§H$ 07-09, 2018 Ho$ Xm¡amZ 
Am`mo{OV amï´>r` {dkmZ ({dÁ`moer) {e{da _| ̂ mJ {b`m&  

gr EZ Ama amd {ejm \$mC§So>eZ nwañH$ma 

~rEg E_Eg nmR>çH«$_ Ho$ go_oñQ>a  Am¡a  _| e¡j{UH$ I II

CËH¥$ï>Vm Ho$ {bE {ZåZ{bpIV N>mÌm| H$mo gr EZ Ama amd {ejm 
\$mC§So>eZ nwañH$ma àXmZ {H$`m J`m:

Ÿ  Xr{dVm ~mbmgw~«_{U`Z - pñà§J 2018
Ÿ àmW©Zm AJ«dmb - _mZgyZ 2018

e¡j{UH$ CËH¥$ï>Vm Ho$ {bE nwañH$ma

~rEg E_Eg H$m`©H«$_ Ho$ AÝ`> go_oñQ>oam| _| e¡j{UH$ CËH¥$ï>Vm 
Ho$ {bE dr.gr. W_a¡ dëbr (go_oñQ>a ), amUmXrn am°` IV

(go_oñQ>a ), Am{XË` Hw$bH$Uu (go_oñQ>a ), JrVm§Obr VI VI

Q>r. dr., A{^Zd _Oy_Xma Am¡a B{eH$m Kmof (go_oñQ>a ), III

a§OrVm Ama (go_oñQ>a ) Am¡a Am{XË` Hw$bH$Uu (go_oñQ>a V

VII) H$mo nwañH$ma àXmZ {H$`m J`m& 

N>mÌm| H$s e¡{jH$ CnbpãY`m±
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ZE g§H$m` Am¡a H$_©Mmar gXñ`m| Ho$ Ûmam
df© 2018-19 Ho$ Xm¡amZ AmB©AmB©EgB©Ama, {Vén{V _| H$m`©^ma J«hU {H$`m J`m 

àmo. ~r. Oo. amd 
(AÜ`j, Ord {dkmZ)

àmo. Or. Apå~H$m 
(AÜ`j, ^m¡{VH$ {dkmZ)

 àmo. S>r. Eg. ZmJamO 
(AÜ`j, J{UV)

gh`moJr àmo\o$ga

S>m°. amOoe {dídZmWZ 
(agm`Z {dkmZ) 

S>m°. am_Hw$_ma gå~m{gdZ 
(Ord {dkmZ)

ghm`H$ àmo\o$ga

S>m°. ~r. gw^mf 
(J{UV)

S>m°. dr. Aa{dÝXZ 
(agm`Z {dkmZ) 

S>m°. {Z~o{XVm nmb 
(Ord {dkmZ)

àmo\o$ga 



dm{f©H$ à{VdoXZ 2018-19 | 19

title

S>m°. AÝZnyUm© Xodr Aëbw 
(Ord {dkmZ)

S>m°. OVre Hw$_ma 
(agm`Z {dkmZ) 

S>m°. AU©~ {_Ìm 
(J{UV) 

S>m°. OZmX©Z Hw§$Sy> 
(agm`Z {dkmZ) 

S>m°. B©. ~mbma_Z 
(agm`Z {dkmZ)

S>m°. Q>r. H$ZJmgoH$aZ 
(^m¡{VH$ {dkmZ)

S>m°. a{d Hw$_ma nwOmbm 
(^m¡{VH$ {dkmZ)

S>m°. lr{Zdmg Mmdbr 
(Ord {dkmZ)

S>m°. nÙm~Vr _§S>b 
(agm`Z {dkmZ)

S>m°. ñdê$n am°` Mm¡Ywar 
(Ord {dkmZ)

S>m°. amHo$e eaZ qgh 
(agm`Z {dkmZ)

S>m°. em{bZr ^Å>mMm`© 
(J{UV)
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J¡a-{ejU H$_©Mmar 

S>m°. gr. nr. _mohZ Hw$_ma
Hw$bg{Md

S>m°. g§O` Hw$_ma 
Ord {dkmZ _| am_qbJmñdm_r AÜ`oVm 

lr A{^Zd AmZ§X   
{ZOr g{Md 

lr {edamOy S>moZoånwS>r
 VH$ZrH$s ghm`H$ 

lr E_. e{e Hw$_ma  
VH$ZrH$s ghm`H$

lr nr. dr. Zmam`U amd  
AYrjH$ A{^`§Vm

lr Om°O© òwOZ dramdëbr 
H$m`©nmbH$ A{^`§Vm ({dÚwV)

S>m°. AéU Hw$_ma ~ma 
(agm`Z {dkmZ)
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ZoQ>dŠg© & H¡$Amg. 2019, 29: 033119.
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`y{Zd{g©Q>r, Ý`y {Xëbr (10-15 AŠQy>~a 2018)&

Ÿ Q>mB_ ñHo$ëg E§S> Q>monmobm°Or Am°Z S>mBZo{_Šg Am°\$ 
H$m°åboŠg ZoQ>dŠg© - , B§{S>`Z ñQ>o{Q>pñQ>H$b  IC2DN

B§ñQ>rQ>çyQ> (AmB©EgAmB©), H$mobH$mVm (03-05 AŠQy>~a 
2018)&

A{ZHo$V MH«$~Vu 

Ÿ _o{Z\o$ñQ>oeÝg Am°\$ hmBS´>moW_©b AëQ>aoeÝg BZ gwerZm 
{hbm AëH$mbmBZ H$m°åboŠg, nwé{b`m, B§{S>`m - 

{S>nmQ>©_oÝQ>  Am°\$ AW© gmB§goO, B§{S>`Z B§ñQ>rQ>çyQ> Am°\$ 
Q>oŠZmobm°Or ê$‹S>H$s (AmB©AmB©Q>r ê$‹S>H$s), _B© 2018&

Ÿ AëH$mbmBZ amŠ° g AZ Amdo aì ²̀y - {S>nmQ>_© Ýo Q>g Am\° $ 
{OAmbo mO° r, nO§ m~ ̀ {y Zd{gQ© >r, MÊS>rJT‹ > (\$adar 2019)&  

AÞnyUm© Xodr Aëbw 

Ÿ ao½`wboQ>ar g{H©$Q´>rO Am°\$ -[añnm°pÝgd  H O NAC2 2

Q´>m§g{H«$ßeZ\¡$ŠQ>g©,  E§S> , AmÝY« àXoe gmB§g  JUB1 STAX

H$m§J«og , H$S>nm (11 Zdå~a 2018)&(APSC 2018)

Ÿ Q´>m§g{H«$ßeZb ao½`w²boeZ Am°\$ So>dbn_oÝQ>b- E§S> ñQ´>og-
B§S>çyñS> br\$ goZogrÝg, [a\«o$ea H$mog© \$m°a `yOrgr 
\¡$H$ëQ>r ~mB `yOrgr-EMAmaS>rOr, lr d|H$Q>oída 
`y{Zd{g©Q>r, {Vén{V (21 Zdå~a 2018)&  

Aa{dÝÖ dr.

Ÿ hmB© EZOu -Am`Z nm°da n¡Šg {dW Z¡ZmoñQ´>ŠMS©> EpŠQ>d  Li

_Q>o[a`ëg, B§{S>`m-`yHo$ goH$ÝS> B§Q>aZoeZb H$m°Ý\«o$Ýg 
Am°Z ES>dmÝñS> Z¡Zmo_Q>o[a`ëg$ \$m°a EZOu, EÝdm`amoÝ_ooÝQ>, 
E§S> hoëWHo$Aa EßbrHo$eÝg hoëQ> EQ> {~emon ho~a H$m°boO, 
{ÌMr (5 \$adar 2019)&

Ÿ [agM© àmoJ«mog Am°Z -Am`Z H¡$no{gQ>g©, B§Q>aZoeZb Li

_rqQ>J Am°Z EZOu ñQ>moaoO {S>dmBgoO-2018 Am°J©ZmBµÁS>> 
~mB AmB©AmB©Q>r ê$‹S>H$s (11 {Xgå~a 2018)&

Ÿ H$ÝQ>́po ŠQ>J§  hmB© EZOu -Am`Z nmd° a nŠ¡ g: AZ AàmMo  Li

{~`mÝo S BQ§ >aH$o beo Z, H$o {_H$b \$§« {Q>`g-© 2018 AmJ° Z© mBÁµ S> 
OmB° ÝQ>br ~mB OEo ZgrEEgAma ES§ > AmBA© mBQ© >r, ~må° ~,oo  Jmdo m 
(21 AJñV 2018)&

nr. na_oídaZ, EM. S>ãë`y. amEo ñH$s Ama¡  H$o . gr. _S§ >b& E 
{S>H$m~o mëQ> H$m{° S>©Zeo Z H$må° bŠoo g {dW E emQ° > © H$m~o mëQ>-
H$m~o mëQ> {S>ñQ>Ýo g& .Chem. Sel. 2018, 3: 8221-8228

72. gmå¡ `m aO§ Z Xmg, Ho$. dH$m~`mer, E_. `m_m_moQ>mo, Ho$. 
gwH$mJmoer Am¡a gwXrám XÎmm& bo`a-~mB-bo`a 
Am°ŠgrSo>eZ B§S>çyñS> BboŠQ´>m °{ZH$ àmonQ>uO BZ 
Q´>m§{OeZ-_oQ>b S>mBH¡$ëH$moOoZmBS²g& J. Phys. Chem. C. 
2018, 122: 17001.

73. Q>r. H$m_oXm, E\$. {b`y, gwXrám XÎmm Am¡a Ho$. dH$m~`mer& 
Q>monmobm°{OH$b EO ñQ>oQ²g B§S>çyñS> ~mB X µO¡H$ \o$O BZ 

 _moZmobo`g©& A B Phys. Rev. B. 2019,  99: 075426.3

74. Eg. gwZrb Hw$_ma, J«ygr, E\$., gwbo_mZmod, dm`. dr., 

JwAmo, EM. Am¡a H«o$Ho$b, EM.& bmo Q>oånaoMa aoQ²g \$m°a H$s 
ñQ>oßg Am°\$ B§Q>añQ>oba J¡g-\o$O dm°Q>a \$m°_}eZ& Sci. 

Adv. 2018,  4: eaar3417.

75. Eg. ñnrba, gr. EM. S>wAmÝo J, E. H$¡ ga, E\$. S>çEy pÝgJ§ , H$o . 
JrpñQ>bJ§ a, E_. {\$ea, EZ. ̀ mJ§ , Eg. gZw rb H$w _ma, E_. 
E. OmZ° gZ ES§ > Ama. dño Q>a& dmB~eo« Zb àr{S>gm{o gEeZ 
ñnŠo Q>́mño H$mno r Am\° $ H$mëo S> àmQo >mZo Qo >So > {Q>́ßQ>m\o $mZo  {dW {S>\$aÝo Q> 
_g¡ Ýo Oa Q>½¡ g& J. Phys. Chem. 2018, 122: 8037.

76. VmoH$bm gmobmo_Z amOy Am¡a Ama. nmb& Zm°Z{bZrAa 
Q>ZqbJ Am°\$ ~«mBQ> E§S> S>mH©$ amoJ doìg BZ H$å~mBÝS> 
Zm°Z{bZrAa lm|{S>Ja _¡Šgdob-ãbmoM {gñQ>åg & J. 

Modern Op-tics. 2018, 65: 1111-1120.
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Aé{U_m ~ZOu 

Ÿ J¡bopŠQ>H$ EñQ´>moZmo_r E§S> EñQ´>mo{\${OŠgµ, AmB©`ygrEE 
ñHy$b Am°\$ B§Q´>moS>ŠQ>ar EñQ´>moZmo_r EQ> gr`yQ>rEZ goÝQ´>b 
`y{Zd{g©Q>r Am°\$ V{_bZmSw>, {Védmê$a (6 _mM© 2019)&

Ÿ J¡boŠgrO E§S> {X B§Q>a J¡bopŠQ>H$ _r{S>`_, ßboZar goeZ 
Q>m°H$: EZwAb _rqQ>J Am°\$ {X EñQ´>moZmo{_H$b gmogmBQ>r 
Am°\$ B§{S>`m, Cñ_m{Z`m ̀ y{Zd{g©Q>r, h¡Xam~mX (9 \$adar 
2018)&  

AídZr e_m© 

Ÿ Amo{bJmoÝ`ypŠb`moQ>mBS²g \«$m°_ {S>Q>oŠeZ Qy> Woaß`y{Q>pŠg, 
ZoeZb H$m°Ý\«o$Ýga Am°Z [agoÝQ> BZmodoeZ BZ Z¡Zmo 
_o{S>{gZ E§S> S´>J {S>brdar, _¢Jbmoa (3 {gVå~a 2018)&

Ÿ EßQ>o_a ~oñS {S>Q>oŠeZ E§S> Woanr, B§Q>aZoeZb H$m°Ý\«o$ÝgZ 
Am°Z \«§${Q>`g© EQ> X Ho${_ñQ´>r - EbmBS> gmB§goO , (FCASI)

O`nwa (21-22 {Xgå~a 2018)&

Ÿ EßQ>o_a ~oñS {S>Q>oŠeZ E§S> Woanr, goÝQ´>b ̀ y{Zd{g©Q>r Am°\$ 
n§Om~, ~qR>S>m (24 {Xgå~a 2018)&

~mbma_Z B© 

Ÿ gñQ>oZo~b Ho${_H$b {gÝWo{gg dmBA ~moamoB§J hmBS´>moOZ 
H¡$Q>o{b{gg,  Am°\$ B§{S>`Z ZoeZb ̀ §J AHo$S>_r th 4  GBM

Am°\$ gmB§g (AmB©EZdm`EEg) hoëS> EQ> AmB©EZEgE, Ý`y 
{Xëbr (21-22 \$adar 2019)& 

Ÿ _moboŠ`yba EZm{b{gg: \«$m°_ \§$S>m_oÝQ>ëg Qy> B§pñQ´>`b 
EßbrHo$eÝg,  {gånmo{O`_hoëS EQ> th13  CRSI-RSC

AmB©AmB©Q>r-_Ðmg, MoÞ¡ (7 \$adar 2019)&

~r. Oo. amd 

Ÿ {Q>í`y hmo{_`moñQ>o{gg E§S>  So>_oO[añnm°Ýg: E DNA

_¡Ho${ZpñQ>H$ qbH$& bmB\$ gmB§g {gånmo{O`_ EQ> 
~rEAmagr, _wå~B© (29 _mM© 2019)&

Ÿ gobwba {S>grOÝg _m°S>çyboqQ>J bmB\$ E§S> So>W ñQ>oQ²g: E 
_¡Ho${ZpñQ>H$ ng©nopŠQ>d, nwUo ̀ y{Zd{g©Q>r, _mBH«$mo~m`mobm°Or 
{S>nmQ>©_oÝQ>b EZwAb H$m°Ý\«o$Ýg, nwUo (21 _mM© 2019)&

Ÿ gob bmB\$-So>W {S>grOÝg : _moboŠ`yba pñdMog, 
INSTEM-IISER {_Zr-{gånmo{O`_, AmB©AmB©EgB©Ama 
{Vén{V (2-4 OZdar 2019)&

Ÿ Zm°BµO BZ ~m`mobm°Or, EgB©Ama~r Am°Z Bdm°ë`yeZar 
~m`mobm°Or OoEZgrEEgAma, ~¢Jbmoa (15 _mM© 2018)& @

Ÿ {Q>í`y hmo{_`moñQ>o{gg E§S>  So>_oO [añnm°Ýg: E DNA

_¡Ho${ZpñQ>H$ qbH$, AmB©OrAmB©~r-Ý`y {Xëbr E§S> 
EZAmB©AmB©-Ý`y {Xëbr (28-29 OZdar 2019)&

Ÿ {Q>í`y hmo{_`moñQ>o{gg E§S> So>_oO [añnm°Ýg: E DNA 
_¡Ho${ZpñQ>H$ qbH$, H«$mo_mogmo_ ñQ>o{~{bQ>r _rqQ>J EQ> 
OoEZgrEEgAma, ~¢Jbmoa (14-17 {Xgå~a 2018)&

Ÿ ~m`mbo mO° r BO E {S>\$aÝo Q> H$mBS§ > Am\° $ gmBg§ : hmS>©dm`S>©  ~Q> 
ßbmpñQ>H$, EZAmBA© maE_E-BÝnm`a H$¡ ån, Ah_Xm~mX (7 
{Xgå~>a 2018)&

Ÿ dm` E§S> hmC goëg A§S>aJmo aopßbHo$eZ ñQ´>og?, Mr\$-
JoñQ> EQ> B©amoS> H$m°Ý\«o$Ýg, B©amoS> (19-21 AJñV 2018)

Ÿ {Q>í`y hmo{_`moñQ>o{gg E§S> So>_oO [añnm°Ýg: E DNA 
_¡Ho${ZpñQ>H$ qbH$, S>r~rEg EZwAb Q>m°Šg EQ> 
Q>rAmB©E\$Ama, _wå~B© (8-11 AJñV 2018)&

Ÿ Q>rAmoAma-{H$ZoO E§S> \$moQ>mo{gÝWo{gg BZ gr. aoÝhmS©>Q>r: 
hmC Xo H«$m°g-Q>m°H$?, EEZ`y-AmB©AmB©EgB©Ama-{Vén{V 
Om°BÝQ>> H$m°Ý\«o$Ýg, Jw§Qy>a (2-4 AJñV 2018)&

Ÿ {Q>í`y hmo{_`moñQ>o{gg E§S>  So>_oO [añnm°Ýg: E DNA

_¡Ho${ZpñQ>H$ qbH$, OrZmo_ S>mBZo{_Šg H$m°Ý\«o$Ýg EQ> 
AmB©AmB©Eggr, ~¢Jbmoa (13-14 OwbmB© 2018)& 

Ÿ dm` Sy> gmB§g?, BÝnm`a H¡$ån EQ> {H«$ñQ H$m°boO, amOH$moQ> 
(10 OwbmB© 2018)&

{MÌgoZ OoZm 

Ÿ hmBbmBQ²g \«$m°_ X  EŠgno[a_oÝQ>, H$m°Ý\«o$Ýg Am°\$ STAR

\«§${Q>`g© BZ nm{Q©>H$b {\${OŠg E§S> H$m°ñ_mobm°Or, 
`y{Zd{g©Q>r Am°\$ h¡Xam~mX, h¡Xam~mX (23-25 OZdar, 
2019)&  

B©ídaæ`m am_raoÈ>r 

Ÿ ñ_mQ>© ê$Q²g \$m°a So>dbn_oÝQ>o Am°\$ ŠbmB_oQ>-ñ_mQ>©H«$m°ßg, 
th4  B§Q>aZoeZb ßbm§Q> {\${O`mobm°Or H$m§J«og (AmB©nrnrgr 

-2018), bIZD$, B§{S>`m (02-05 {Xgå~a 2018)&

Ÿ ê$Q²g \$m°a X goH$ÝS> J«rZ [adm°ë`yeZ, EZgr~rEg, ~¢Jbmoa 
(4 {gVå~a 2018)& 

Ÿ AZ A§S>aJ«mC§S> [adm°ë`yeZ: ê$Q> B§Or{Z`[a¨J \$m°a 
EJ«rH$ëMab gñQ>oZo{~{bQ>r, Ð{d{S>`Z ̀ y{Zd{g©Q>r, Hw$ßn_ 
BZ `yOrgr-ñnmoÝgS©> ZoeZb go{_Zma Am°Z H$a§Q> ñQ>oQ>g 
E§S> â`yMa àmoñnoŠQ²g BZ bmB\$ gmB§g [agM© 
(grEgE\$nrEbAma-2019), Ð{d{S>`Z `y{Zd{g©Q>r, 
Hw$ßn_ (28-29 _mM© 2019)&

Ÿ A§S>añQ>opÝS§>J X W«r  (ng}ßeZ, nmWdoO E§S> 'P's

ßbmpñQ>{gQ>r) Am°\$ ê$Q²g So>dbn_oÝQ> \$m°a gñQ>ooZo~b 
H«$m°n Båàyd_oÝQ, AmÝY« àXoe H$m§J«og gmB§g (EnrEggr-
2018), `moJr do_Zm `y{Zd{g©Q>r, H$S>nm (9-11 Zdå~a 
2018)&
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Ÿ ñ_mQ>© ê$Q²g \$m°a ŠbmB_oQ>-ñ_mQ>© H«$m°ßg, ao½`wboQ>ar 
_¡Ho${ZÁåg, Q´>m§gOo{ZH$ Q>oŠZmobm°Or E§S> EßbrHo$eÝg  BZ 
ßbm§Q²g (AmaE_Q>rQ>rEnr-2018), EEZ`y Jw§Qy>a (2-3 
AJñV 2018)&

Ÿ ßbm§Q²g \$m°a X â`yMa - E ½bmo~b ng©nopŠQ>d, [a\«o$ea 
H$mog© BZ bmB\$ gmB§goO Am°J©ZmBµÁS>> EQ> `yOrgr-
EMAmaS>rOr, Egdr `y{Zd{g©Q>r, {Vén{V (21 Zdå~a 
2018)&

Ÿ So>dbn_oÝQ> Am°\$ BZmodo{Q>d Q>oŠZmoAmbm°Or \«$m°_ ~o{gH$ 
[agM© Qw>dmS²g© E gñQ>oZo~b EJ«rH$ëMa, Q>oŠZmobm°Or 
{~OZog BÝ³¶w~oQ>a (Q>r~rAmB©) Am°\$ lr nÙdVr _{hbm 
{díd{dÚmb` (EgnrE_drdr), {Vén{V (20 Zdå~>a 
2018)& 

Ho$. EZ. JUoe 

Ÿ EŠgrbaoqQ>~ ~m`mobm°Or: ñ_m°b _moboŠ`yb ~m`moBÝ\$m°_©g© 
(ñ_m°b _moboŠ`yëg - {~J Q>maJoQ²g), {gånmo{O`_ Am°Z 
EŠgrbaoqQ>J ~m`mobm°Or, goÝQ>a \$m°a So>dbn_oÝQ> Am°\$ 
ES>dmÝñS> H$å`yqQ>J (gr-S¡>H$) nwUo EQ> AmB©AmB©EgB©Ama, 
nwUo (9 OZdar 2018)&

Ÿ gpãñQ>Q>çQy >So >nmb° ràm{o bb ñnrObo _[o aH$ 4(R/S)-NH /OH-2

nßo Q>mBSg² : H$Ý\$m‘° e} Ýg ES§ > _m\o $mb} mO° r, Or~rdr g~w _« {U`Z 
__o m[o a`b bŠo Ma, H$o {_ñQ>́r {S>nmQ>_© Ýo Q> - {Xëbr ̀ {y Zd{gQ© >r, 
Ý` y {Xëbr (9 \$adar 2018)&

Ÿ H$Ý\$m°a_}eZ E§S> _mo\$m}bm°Or Am°\$ -4(R/S)-(OH/NH )2

gpãñQ>Q>çyQ>oS> àmo{bb nm°brnoßQ>mBS> ñnrOob_g©, Ho${_ñQ´>r 
{S>nmQ>©_oÝQ>), `y{Zd{g©Q>r Am°\$ nwUo, nwUo (25 \$adar 
2018)&

Ÿ [agM© _¡ZoO_oÝQ>, AmB©AmB©EgB©Ama, nwUo (19 Aà¡b 
2018)&

Ÿ {H$« E{Q>{dQ>r BZ gëo \-Agåo ~br Am\° $ ñnrObo _[o aH$ 4(R/S)-

NH /OH- >D/L-2 gpãñQ>Q>çQy >So àm{o bbnmb° rnßo Q>mgBSg² : S>Oµ  
H$Ý\$m_° e} Z BÝâbEy Ýg _m\o $mb} mO° r, \$§« {Q>`g© BZ H$o {_ñQ>́r, 
AmBA© mBE© gBA© ma, nUw o (8 _B© 2018)&

Ÿ nwUo Ý`ypŠbH$ E{gS²g , ZoeZb (PuNA): 2013-2018
Ho${_H$b bo~moaoQ>ar (grEgAmB©Ama-EZgrEb), nwUo (30 
_B© 2018)&

Ÿ dmQ> BµO gmB§g E§S> dm` dr Sy> gmB§g?, Enr AHo$S>_r Am°\$ 
gmB§goO, {demImnÅ>Z_ (7 OwbmB© 2018)&

Ÿ dmQ> BµO gmB§g E§S> dm` dr Sy> gmB§g, \$mC§So>eZ So> boŠMa, 
goÝQ>a \$m°a BboŠQ´>moHo${_H$b [agM© B§ñQ>rQ>çyQ> 
(grEgAmB©Ama-{gH«$s), H$a¡Hw$S>r (25 OwbmB© 2018)&

Ÿ Ý`y{ŠbH$ E{gS²g ~oñS> _moboŠ`yba Q>oŠQ>mo{ZŠg: OoZg 

PNA, Ho${_ñQ´>r So>, AmB©AmB©EgB©Ama, {Vén{V (5 AJñV 
2018)&

Ÿ dmQ> BOµ  gmBg§  ES§ > dm` dr S>y gmBg§ , gÝo Q>́b gmë° Q> ES§ > _arZ 
[agM © Bñ§ Q>rQ>çQy > (grEgAmBA© ma-grEgE_AmaAmB)© , 
^mdZJa, grEgAmBA© ma \$mCS§ >oeZ S>o bŠo Ma (25 {gVå~a 
2018)

Ÿ ~mB\o${g`b  {dWQy> Zm°Z-PNAs: "JANUS" PNAs

AmBSo>pÝQ>H$b \o$goO, AmB©AmB©EgB©Ama nwUo - Q>oånb 
`y{Zd{g©Q>r Om°BÝQ> {gånmo{O`_, AmB©AmB©EgB©Ama, nwUo 
(8 AŠQy>~a 2018)&

Ÿ H$Ý\$m°_}eZ E§S> _mo\$m}bm°Or Am°\$ 4(R/S)-NH /OH-2

gpãñQ>Q>çyQ>oS> àmo{bb nm°brnoßQ>mBS> ñnrOob_g©, noßQ>mBS> 
B§Or{Z`[a¨J _rqQ>J (nrB©E_ 8), ~{b©Z, O_©Zr (6 Zdå~a 
2018)&

Ÿ OoZo{Q>H$ _o{S>{gÝg: _oqH$J S´>½g AmCQ> Am°\$  E§S> DNA

RNA, lr am_M§Ð _o{S>H$b B§ñQ>rQ>çyQ>, MoÞ¡ (3 {Xgå~a 
2018)&

Ÿ  Qy> ~og noA[a¨J \o$goO Am°Z go_ ~¡H$~moZ JANUS PNAs:

\$m °a àm oJ «m_o~b gwàm_m oboŠ`yba Agoå~brO, 
EZAmB©EgB©Ama, ̂ wdZoída (23 {Xgå~a 2018)&

Ÿ dmQ> BµO gmB§g E§S> dm` dr Sy> gmB§g, Ho${_ñQ´>r> Q>rMg© 
H$m°Ý\«o$Ýg, EgAmaE_ `y{Zd{g©Q>r, MoÞ¡ (27 {Xgå~>a 
2018)&

JwéamOm EM. E.

Ÿ g_ ½bmo~b Ï`moaåg Am°Z g\}$goO BZ R^3, 
{OAmo_oQ´>rE§S> Q>monmobm°Or \$m°a boŠMg©, AmB©grQ>rEg 
~¢Jbmoa (20-25 OyZ 2018)&

Ÿ boŠMg© Am°Z {S>\$aopÝe`b {OAmo_oQ´>r, Q>rnrE_ àmoJ«m_, 
EZAmB©EgB©Ama ̂ wdZoída (04-16 OyZ 2018)&

Ooñgr Omog 

Ÿ àmoQ>moßboZoQ>ar {S>ñH$ : amob Am°\$ EŠgQ>Z©b \¡$ŠQ>g©, 
H$m°Ý\«o$Ýg Am°Z \$m°_}eZ E§S> Bdm°ë`y²eZ Am°\$ ñQ>ma 
ŠbñQ>g©, E_EEZ`y`y, h¡Xam~mX (OZdar 2019)

Ÿ àmoQ>moßboZoQ>ar {S>ñ³gBdm°ë`yeZ BZ _o{gd ñQ>ma 
EÝdmg`amoÝ_oÝQ²g, B§Q>aZoeZb H$m°Ý\«o$Ýg EXPUNIC 
2018, EQ> EgEZ ~mog B§ñQ>rQ>çyQ>, H$mobH$mVm (Zdå~a 
2018)&

Ÿ ~W© Am°\$ ñQ>mg© E§S> ßbmZoQ²g: AZ Amodaì`y, dH©$em°n Am°Z 
EñQ´>mooZmo_r E§S> EñQ´>mo{\${OŠg, Aë\$moÝgm H$m°boO, 
nw{b`mÞya ({gVå~a 2018)& 
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Ÿ ñQ>ma \$m°_}eZ: amob Am°\$ EŠgQ>Z©b \¡$ŠQ>g©, dH©$em°n 
Am°Z ñQ>ma ŠbñQ>g©, EAmaAmB©B©Eg, Z¡ZrVmb (Zdå~a 
2018)&

Ÿ B{Z{g`b \o$Oog Am°\$ ñQ>ma E§S> ßbmZoQ> \$m°_}eZ, 
AbåZmB boŠMa gr[aO, {Z_©bm H$m°boO, Ho$ab ({gVå~a 
2018)&

Ÿ B§Q>agoba ~~ëg E§S> XoAa BånŠQ Am°Z ñQ>ma \$m°_}eZ, 
B§Q>aZoeZb H$m°Ý\«o$Ýg Am°Z '~~ëg {~J E§S> ñ_m°b', 
AmB©AmB©Eggr, ~¢Jbmoa (OyZ 2018)& 

Ÿ X ̀ §JoñQ> \«$s-âbmoqQ>J ßbmZoQ²g: E Q´>m§g\$m°_}{Q>d gd} {dW 
Zmodob -~¢S>{\$ëQa EQ>  _rqQ>J thW CFHT-WIRCAM, 36

Am°\$ {X EñQ´>mooZmo{_H$b gmogmBQ>r Am°\$ B§{S>`m, h¡Xam~mX 
(\$adar 2018)&   

bú_r bmdÊ`m Ama.

Ÿ [agmog© ng©Z \$m°a {bZrAa AëOo~«m, _¡W_o{Q>Šg Q´>oqZJ E§S> 
Q>¡boÝQ> gM© (E_Q>rQ>rEg) àmoJ«m_ 2018, AmB©AmB©Q>r, 
JwdmhmQ>r ({S>brdS©> 12 boŠMg©)(28 _B© - 9 OyZ 
2018)&

Ÿ Am°Z X \y$[a`a Q´>m§g\$m°_© Am°Z ~«m§M ½br\¢$S> {Q´>nëg,  nd 2
B§Q>a-AmB©AmB©EgB©Ama-EZAmB©EgB©Ama _¡W _rQ> 
2018, AmB©AmB©EgB©Ama, ̂ monmb (7-8 OwbmB© 2018)&

Z§{XZr amO_{U 

Ÿ ESo>ßQ>oeÝg BZ X ZoMwab dëS©>, gbr_ Abr goÝQ>a \$m°a 
Am°{Z©Wmobm°Or E§S> ZoMwab {hñQ>ar, H$mo`å~Vya (_mM© 
2019)& 

Ÿ ñ_m°b _¡_ëg BZ X Q´>m§g-{h_mb`Z b¢S>ñHo$n E§S> 
ŠbmB_oQ> M¡ÝO, AmB©AmB©Q>r, {Vén{V (_mM© 2019)& 

{Zdo{XVm nmb 

Ÿ  EŠgßbmoBQ²g X H$Ý\$m°_}eZb S>mBZo{_Šg Am°\$ X RuvC

hm°{bSo> O§ŠeZ \$m°a H¡$Q>o{b{Q>H$ ñno{g{\${gQ>r, ZoeZb 
dH©$em°n Am°Z âbwAmoaogoÝg E§S> a_Z ñnoŠQ´>moñH$monr 
(E\$grEg-2018) EQ> Odmhabmb Zohé `y{Zd{g©Q>r, 
Ý`yo {Xëbr (17 Zdå~a 2018)&

aKwZmW Amo. am_^«XZ 

Ÿ EßbrHo$eZ Am°\$ So>pÝgQ>r \§$ŠeZb Ï`mooar Qy> ñQ>S>r {X 
Amo[a{OZ Am°\$ bmB\$: X H$Ýde©Z Am°\$ \$m°_©b{S>hmBS> Qy> 
½bmBH$mob{S>hmBS> BZ {X B§Q>añQ>oba _r{S>`_, ES>dmÝñS 
{g_wboeZ _¡WS²g, AmB©AmB©Q>r, {Xëbr (_mM© 2019)&

Ÿ S>o pÝgQ>r \$§ ŠeZb Ï`mao r ES§ > Bpåßb{gQ> gmë° deo Z _mS° >ëg 
EOµ  ãbH¡ $ ~mŠ° ggo  Q>y  ñQ>S>r Amno Z ebo  AmJ° {© ZH$ _mbo Šo `ëy g, 
Ï`mao r{Q>H$b H$o {_ñQ>́r> {gånm{o O`_, ~rAmBQ© >rEg, {nbmZr 
(\$adar 2019)& 

Ÿ Bdm°ë`yeZ Am°\$ _moboŠ`yëg BZ {X B§Q>añQ>oba _r{S>`_, 
iConChem 2018, AmB©AmB©EgB©Ama, {Vén{V& 

Ÿ E Q>bo  Am\° $ Q>y  ãbH¡ $ ~mŠ° ggo : S>o pÝgQ>r \$§ ŠeZb Ï`mao r ES§ > 
Bpåßb{gQ> gmë° deo Z _mS° >ëg Q>y  ñQ>S>r Amno Z-ebo  AmJ° {© ZH$ 
_mbo Šo `ëy g, H$o {_ñQ>́r ES§ > {\${OŠg Am\° $ ES>dmÝñS 
_Q>[o a`ëg , AmBA© mBE© gBA© ma, nUw o (AŠQ>y~a 2018)& III

amOoe {dídZmWZ 

Ÿ _arZ-So>amBìS> àr{ZboQ>oS> 2, 5-S>mBH$sQ>monmBnaoµOmBZ 
ZoMwab àmoS>ŠQ²g: AZ BÝñnmBaoeZ \$m°a AmBSo>pÝQ>\$mB§J 
Ý`y gmBŠbmo S>mBnoßQ>mBS> {gÝWogog E§S> _¡qnJ 
~m`mo{gÝWo{Q>H$ ZoQ>dŠg©& ZoeZb ~m`moAm°J©{ZH$ Ho${_ñQ´>r 
H$m°Ý\«o$Ýg, EZAmB©EgB©Ama, ^wdZoída (23 {Xgå~a 
2018)&

Ÿ OrZmo_-EZo~ëS> _moboŠ`yba {gÝWo{gg AZaodqbJ Ý`y 
ZoMwab àmoS>ŠQ> nmWdoO E§S> BpÝh{~Q>g© Am°\$ _¡_{b`Z 
H¢$ga Q>maJoQ²g&  Woaß`y{Q>Šg,Ý`y`m°H©$, ̀ yEgE (13 LODO
AŠQy>~a 2018)&

Ÿ OrZmo_-EZo~ëS> _moboŠ`yba {gÝWo{gg AZaodqbJ Ý`y 
ZoMwab àmoS>ŠQ> nmWdoO E§S> BpÝh{~Q>g© Am°\$ _¡_{b`Z 
H¢$ga Q>maJoQ²g& B§ñQ>rQ>çyQ> Am°\$ _¡W_o{Q>H$b gmB§goO, 
MoÞ¡ (9 AŠQy~a 2018)&

amo{~Z {dO`Z 

Ÿ ñH$mZB AmBb¢S²g, H$Zm©Q>H$ ~S©> \o$pñQ>db, {~S>a (9 
\$adar 2019)&  

Ÿ hmC Ho$Z dr ̀ yO ~S©> gm°Ý½g E§S> OoZo{Q>Šg Qy> A§S>añQ>oÝS> X 
~m`mobm°Or Am°\$ ~S²g©? bogÝg \«$m°_ emobm ñH$mB AmBb¢S> 
~S²g©& BÝdmBQ>oS> Q>m°H$ E gbr_ Abr goÝQ>a \$m°a 
Am°{Z©Wmobm°Or,({_{ZñQ´>r Am°\$ EÝdm`amoÝ_oÝQ> E§S> \$moaoñQ²g 
B§ñQ>rQ>çyeZ), H$mo`å~Vya (21 OZdar 2019)&

Ÿ [agM© ES>dmBOar H${_Q>r _rqQ>J, AaÊ`m ^dZ, H$Zm©Q>H$ 
\$moaoñQ {S>nmQ>©_oÝQ>, ~¢Jbmoa (5 OZdar 2019)&

Ÿ doñQ>Z© KmQ²g ñH$mB AmBb¢S²g: dmQ> Ama Xo, hmC Ama 
ñnrgrO \$m°åS©>, E§S> hmC Sy> Xo Jmo BpŠñQ>§ŠQ>? BÝdmBQ>oS> 
ßboZar Q>m°H$ EQ> ZoeZb [agM© ñH$m°ba _rqQ>J 2018& 
EgrQ>rAmaB©gr, _wå~>B© (3 {Xgå~a 2018)&
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title

gå_bo Z/n[agd§ mX/H$m`e© mbmAm | _ | à{V^m{JVm 

Apå~H$m Or.
thŸ 6  B§{S>`Z ñQ>o{Q>pñQ>H$b {\${bŠg, H$å`w{ZQ>r _rqQ>J, 

ISPCM-2019- B§Q>aZoeZb goÝQ>a \$m°a Ï`moar[aQ>H$b 
gmB§goO, ~¢Jbmoa (14-16 \$adar 2019)&

th
Ÿ 11  H$m°Ý\«o$Ýg Am°Z Zm°Z{bZrAa {gñQ>åg E§S> 

S>mBZo{_Šg, , Odmhabmb Zohé CNSD-2018
`y{Zd{g©Q>r, Ý`y {Xëbr (10-15 AŠQy>~a 2018)&

Ÿ B§Q>aZoeZb H$m°Ý\«o$Ýg Am°Z H$m°åboŠg S>mBZo{_Šg> 
ZoQ>d³g©  B§{S>`Z ñQ>o{Q>pñQ>H$b 2(IC DN), 2018
B§ñQ>rQ>çyQ>, H$mobH$mVm (04-05 AŠQy>~a 2018)&

AÞnyUm© Xodr Aëbw

Ÿ dH©$em°n Am°Z ""ZoŠñQ> OZaoeZ {g¹o$pÝg§J E§S> nmonwboeZ 
OrZmo{_Šg"" EQ> AmB©AmB©EgB©Ama, {Vén{V, B§{S>`m 
(24-31 _mM© 2019)&

Ÿ IISER-inSTEM {_Zr {gånmo{O`_, AmB©AmB©EgB©Ama, 
{Vén{V (2 OZdar 2019)&

Ÿ {_Zr {gånmo{O`_ Am°Z ES>dmÝñS {b OrZmo{_Šg E§S> 
~«rqS>J Q>oŠZmobm°Org \$m°a EŠgrbaoqQ>J OoZo{Q>H$ J¡Ýg hoëS> 
EQ> , h¡Xam~mX (20 {Xgå~a 2018)&ICRISAT

Ÿ AmÝY« àXoe ñQ>oQ> H$m§J«og , H$S>nm, AmÝY« (APSC 2018)
àXoe (9-11 Zdå~a 2018)&

Aé{U_m ~ZOu 

Ÿ _rQ>a dodb¢½W gH$mB , EZgrAmaE-Q>rAmB©E\$Ama, nwUo: II

H$ÝSo>ÝñS  nmoñQ>a (_mM© 2019)&

Ÿ GEDS H$m°Ý\«o$Ýg, AmB©`ygrEE, nwUo (OZdar 2018)&  

{MÌgoZ OoZm 

Ÿ {\${OŠg So> 2019, AmB©AmB©EgB©Ama, {Vén{V (5 
OZdar 2019)&

Ÿ `yqOJ ~S©> gm°Ý½g Qy> A§S>añQ>oÝS> Bån¡ŠQ²g Am°\$ 
AmBgmoboeZ AH«$m°g ~m`mo{OAmoJ«m{\$H$ E§S> EÝW«monmoOo{ZH$ 
~¡[a`g© BZ E ñH$mB AmBb¢S> {gñQ_ Am°\$ X doñQ>Z© KmQ²g& 

th13 (WESP- doñQ>Z© no{g{\$H$ H$m°Ý’«o$Ýg Am°\$ AHy$pñQ>H$ 
AC 2018), Ý`y {Xëbr (11-15 Zdå~a 2018)&

Ÿ dmQ> Ama ñH$mB AmBb¢S²g? AZ B§Q´>moS>ŠeZ Qy> nbmZr 
ñH$mB AmBb¢S²g& Q>m°H$ EQ> {X AmonqZJ Am°\$  INTACH

å`y{O`_ Am°Z nrnb Am°\$ nbmZr {hëg, H$moS¡>H$Zmb 
(14 {gVå~a 2018)&

{e~Xmg ~ZOu 

Ÿ H¢$ga S>m`¾mo{gg E§S> _m{O©Z EZm{b{gg ~mB _moboŠ`yba 
Agog_oÝQ> Am°\$ ~m`moßgr& ñno{g_oÝg `yqOJ _mg 
ñnoŠQ´>mo_o{Q´>H$ B_oqOJ, Q>mQ>m _o_mo[a`b goÝQa> 
EgrQ>rAmaB©gr, _wå~B© (18 {gVå~a 2018)&

Ÿ Eoå~rAÝQ> Am`ZmBµOoeZ _mg ñnoŠQ´>mo_oQ´>r: B§Q>agopßQ>§J 
Am`Ýg \$m°a {S>grO S>m`¾mo{gg E§S> [aEŠeZ ñQ>oS>r, 
{S>nmQ>©_oÝQ> Am°\$ Ho${_H$b gmB§goO (S>rgrEg) go{_Zma 
gr[aO EQ> Q>mQ>m B§ñQ>rQ>çyQ> Am°\$ \§$S>m_oÝQ>b [agM© 
(Q>rAmB©E\$Ama) _wå~B© (17 {gVå~a 2018)

Ÿ _mg ñnoŠQ´>mo_oQ´>r BZ pŠb{ZH$b bo~moaoQ>ar, H$ÝQ>rÝ`yB§J 
_o{S>H$b EOwHo$eZ (grE_B©) Am°J©ZmBµÁS> ~mB gwajm 
S>m`¾mopñQ>Šg, H$mobH$mVm (31 _mM© 2018)&

gm¡aXrn _Oy_Xma 

Ÿ E gr[aO Am°\$ Q>m°Šg, EOwAb \$mC§So>eZ ñHy$b , I

AmB©AmB©EgB©Ama, nwUo (27 _B© -02 OyZ 2018)& 

Ÿ aoeZb Am°\$ _m°S>çw{b ñnog Am°\$ ~§S>ëg, B§Q>aZoeZb 
H$m°Ý\«o$Ýg Am°Z EZm{b{Q>H$ E§S> AëOo~«oH$ {OAmo_oQ´>r, 
Ho$EgAmoE_, H$moPrH$moS> (21 _mM© 2019)&

gwXrám XÎmm> 

Ÿ pñnZ-{\$ëQ>[a¨J E§S> aopŠQ>{\$Ho$eZ BZ J«o\$sZ ~oñS boQ>ab 
hrQ>amoñQ´>ŠMg©, \$ñQ>© B§{S>`Z _Q>o[a`ëg H$m°Ý³bod E§S> 
MRSI-AGM 2019, AmB©AmB©Eggr, ~¢Jbmoa (12-15 
\$adar 2019)&

Ÿ _¡¾o{Q>H$ àmonQ>uO Am°\$ ¹$mgr-dZ-S>mB_oÝeZb 
Z¡Zmo[a~Ýg,  S>rEB©-gm°{bS> ñQ>oQ> {\${OŠg rd63

{gånmo{O`_, Jwé Oå^oída `y{Zd{g©Q>r Am°\$ gmB§g E§S> 
Q>oŠZmobm°Or, {hgma (18-22 {Xgå~a 2018)&

gm¡{_V e§H$a _§S>b

Ÿ H$Ý\$m°_o©eZb _¡Ho${ZŠg Am°\$ X Am°\$ Hsp70 DnaK, 

FCS2018, ZoeZb dH©$em°n Am°Z âbwAmoaogoÝg E§S> a_Z 
ñnoŠQ´>moñH$monr (E\$grEg 2018) EQ> Odmhabmb Zohé 
`y{Zd{g©Q>r, Ý`y {Xëbr$ (12-17 Zdå~a 2018)&  
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Ÿ {gånmo{O`_ Am°Z hodr-Am`Z {\${OŠg `yqOJ FAIR, 

RHIC LHC E§S>  \o${g{bQ>rO, EZAmB©EgB©Ama, ̂ wdZoída 
(18-19 OyZ 2018)& 

B©ídaæ`m am_raoÈ>r 

Ÿ B§Q>aZoeZb H$m°Ý\«o$Ýg Am°pŠgÝg E§S> ACPD 2018 
gmBQ>mo{H${ZÝg BZ ßbm§Q> So>dbn_oÝQ>, àmJ, MoH$ [anpãbH$ 
(1-5 OwbmB© 2018)&

Ooñgr Omog 

Ÿ {\${OŠg S>o , AmBA© mBE© gBA© ma, {Vén{V (OZdar 2019)&

Ÿ H$m°Ý\«o$Ýg Am°Z \$m°_}eZ E§S> Bdm°ë`yeZ Am°\$ ñQ>ma 
ŠbñQ>g©, E_EEZ`y`y, h¡Xam~mX (OZdar 2019)& 

Ÿ dH©$em°n Am°Z "ñQ>ma ŠbñQ>g©' EAmaAmB©B©Eg, Z¡ZrVmb 
(Zdå~a 2018)& 

bú_r bmdÊ`m Ama.

Ÿ _¡W_o{Q>Šg Q´>oqZJ E§S> Q>¡boÝQ> gM© (E_Q>rQ>rEg) àmoJ«m_ 
2018, AmB©AmB©Q>r, JwdmhmQ>r (28 _B© - 9 OyZ 2018)&

ndŸ 2  B§Q>a-AmB©AmBE© gBA© ma-EZAmBE© gBA© ma _W¡  _rQ> 
2018, AmBA© mBE© gBA© ma, ̂ mno mb (7-8 Obw mB © 2018)&

{Zdo{XVm nmb 

Ÿ IISER-inSTEM {_Zr {gånmo{O`_, AmB©AmB©EgB©Ama, 
{Vén{V (2 OZdar 2019)&

Ÿ ZoeZb dH©$emn°  AmZ°  âbAw mao go Ýo g ES§ > a_Z ñnŠo Q>́mño H$mno r 
(FCS-2018)  ,ñneo b dH$© emn°  AmZ°  _H¡ $Zm~o m`mbo mO° r AS§ >a
FCS-2018, Ý` y {Xëbr (12-17 Zdå~a 2018)&

amo{~Z {dO`Z 
thŸ 13  doñQ>Z© no{g{\$H$ H$m°Ý\«o$Ýg Am°Z AHy$pñQ>Šg 

(WESPAC 2018), Ý`y {Xëbr (11-15 Zdå~a 
2018)&

Ÿ ZoeZb {gånmo{O`_ Am°Z EdrAZ ~m`mobm°Or, {_Omoa_ 
`y{Zd{g©Q>r, EoµOm¡b (21-24 AŠQy>~a 2018)

gm¡aXrn _Oy_Xma 

Ÿ B§Q>aZoeZb H$mÝ° \$o« Ýg AmZ°  EZm{b{Q>H$ ES§ > AëO~o Ho« $ 
{OAm_o Qo >́r, H$o EgAmEo _, H$mPo rH$mSo > (18-22 _mM © 2019)& 

Ÿ EZwAb \$mC§So>eZ ñHy$b , AmB©AmB©EgB©Ama, ^monmb I

(17-21 {Xgå~a 2018)&

Ÿ {S>ñH$eZ _rqQ>J Am°Z H$m°åboŠg AëOo~«oH$ {OAmo_oQ´>r, 
AmB©grQ>rEg, ~¢Jbmoa (01-05 AŠQy>~a 2018)&

Ÿ EZwAb \$mC§So>eZ ñHy$b , AmB©AmB©EgB©Ama, nwUo (27 I

_B© -02 OyZ 2018)&

lr{Zdmg Mmdbr 
th  

Ÿ 8 ZoeZb go{_Zma AmZ°  ~m`mBo Ý\$m_° {o© Q>Šg, lr dH| $Q>ío da 
Bñ§ Q>rQ>çQy > Am\° $ _{o S>H$b gmBg§ Oo  (22-23 \$adar 2019)&

gwXrám XÎmm

Ÿ dH©$em°n E§S> {gånmo{O`_ Am°Z ES>dmÝñS> {g_wboeZ 
_¡WS²g: S>rE\$Q>r, E_S>r E§S> {~`moÝS>, AmB©AmB©Q>r {Xëbr, 
{Xëbr (06-10 _mM© 2019)&

Ÿ \$ñQ>©> B§{S>`Z _Q>o[a`ëg H$mÝ° ³bdo  ES§ > MRSI-AGM 
2019, AmBA© mBE© ggr, ~J¢ bmao  (12-15 \$adar 2019)&

Ÿ B§Q>aZoeZb H$m°Ý\«o$Ýg Am°Z H$m°åboŠg E§S> \§$ŠeZb 
_Q>o[a`ëg, Eg. EZ. ~mog ZoeZb goÝQ>a \$m°a ~o{gH$ 
gmB§goO, H$mobH$mVm (13-16 {Xgå~a 2018)&

gwZrb Hw$_ma Eg 

Ÿ {\${OŠg S>o, AmBA© mBE© gBA© ma, {Vén{V (5 OZdar 2019)&

Ÿ E{e`Z B§Q>aZoeZb go{_Zma Am°Z EoQ>{_H$ E§S> _moboŠ`yba 
{\${OŠg, AmB©AmB©Q>r / Q>rAmB©E\$Ama, _wå~B© (03-08 
{Xgå~a 2018)&

dgwYmamZr XodZmWZ 

Ÿ EMBO H$m°Ý\«o$Ýg Am°Z _moboŠ`yba Ý`yamogmB§g: \«$m°_ 
OrÝg Qy> g{H©$Q²g BZ hoëW E§S> {S>grO, EZgr~rEg, 
~¢Jbmoa (04-07 \$adar 2019)&

Ÿ IAN EZwAb H$m°Ý\«o$Ýg, ~Zmag ({gVå~a 2018)&

amï´>r` Am¡a A§Vam©ï´>r` Xm¡ao

Apå~H$m Or.

Ÿ amï´>r` {dkmZ {ejm Ed§ AZwg§YmZ g§ñWmZ 
(EZAmB©EgB©Ama), ̂ wdZoída (21-23 _mM© 2019)

Ÿ _ob~mZo  © {díd{dÚmb`, Amñ° Q>́{o b`m (27-31 OZdar 
2019)

Ÿ AmB©`ygrEE, nwUo (24-30 {gVå~a 2018)

Ÿ grB©nrQ>r {díd{dÚmb`, Ah_Xm~mX (16-19 AJñV 
2018)
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title

gXñ`Vm Am¡a gå~ÕVm

Apå~H$m Or.

Ÿ g§nmXH$s` ~moS©> gXñ`, àmogrqS>½g Am°\$ am°`b gmogmBQ>r 
E, b§XZ 

Ÿ gXñ`, amï´>r` Am`moOZ g{_{V, Aa¡pIH$ àUmbr Ed§ 
J{VerbVm na gå_obZ (CNSD)

Ÿ {df` {deofk g{_{V - ^m¡{VH$ Ed§ J{UVr` (SEC)

{dkmZ, S>rEgQ>r _{hbm d¡km{ZH$ ̀ moOZm (WOS-A)

Ÿ AmOrdZ gXñ`, ̂ maVr` ̂ m¡{VH$ {dkmZ g§K 

Ÿ Aä`mJV gh`moJr, AmB©`ygrEE, nwUo 

Ÿ gXñ`, nmR>ç g{_{V - Or. EM. a¡gmoZr A{^`m§{ÌH$s Ed§ 
àm¡Úmo{JH$s g§ñWmZ, nwUo 

Ÿ gXñ`, nmR>ç g{_{V - _hmamOm _hm{dÚmb`, H$moMrZ

A{ZHo$V MH«$~Vu 

Ÿ ''_mZX AmOrdZ gXñ`Vm'' {_Zabm°{OH$b gmogmBQ>r 
Am°\$ J«oQ> {~«Q>oZ Am¡a Am`ab¢S> gh`moJr g§nmXH$, 
{_Zabm°{OH$b n{ÌH$m

AÞnyUm© Xodr Aëbw 

Ÿ A_o[aH$Z gmogmBQ>r Am°\$ ßbm§Q> ~m`mobm°{OñQ²g (ASPB)

Aé{U_m ~ZOu 

Ÿ gXñ`: Am`moOZ g{_{V, JEST 2019

Ÿ gXñ`, ̂ maVr` IJmobr` gmogmBQ>r (ASI)

Ÿ Aä`mJV gh`moJr 2017-2020, IJmob {dkmZ Ed§ 
IJmob ̂ m¡{VH$s A§Va {díd{dÚmb` Ho$ÝÐ, nwUo

A{ZHo$V MH«$~Vu 

Ÿ ^y{dkmZ {d^mJ, n§Om~ {díd{dÚmb`, M§S>rJ‹T> (\$adar 
2009)

Ÿ n¥Ïdr {dkmZ {d^mJ, ̂ maVr` àm¡Úmo{JH$s g§ñWmZ, ê$‹S>H$s 
(_B© 2018)

Aé{U_m ~ZOu 

Ÿ Aä`mJV gh`moJr Ho$ ê$n _| AmB©`ygrEE, nwUo H$m Xm¡am 
{H$`m (_B© 2018; OwbmB© 2018)

{MÌgoZ OoZm 

Ÿ EZAmB©EgB©Ama, ^wdZoída _|  STAR-ALICE-India

gh`moJ ~¡R>H$ (17-20 {gVå~a 2018)

B©ídaæ`m am_raoÈ>r 

Ÿ AmB©AmB©EgB©Ama {Vén{V Am¡a \«o$B© {díd{dÚmb` ~{b©Z 
Ho$ ~rM AZwg§YmZ gh`moJ H$mo ewê$ H$aZo Ho$ {bE 6 gámh 
Ho$ {bE \«o$B© {díd{dÚmb` ~{b©Z, O_©Zr H$m Xm¡am {H$`m 
(13 OyZ -24 OwbmB© 2018)

JwéamOm EM. E.

Ÿ AZwg§YmZ gh`moJ Ho$ {bE Q>rAmB©E\$Ama-grEE_, 
~¢Jbmoa H$m Xm¡am {H$`m (20 OyZ - 20 OwbmB© 2018)

Ooñgr Omog 

Ÿ S>m°. JwAmo PoZ Ho$ nrEMS>r _m¡pIH$ narjm Ho$ {bE ~mø 
narjH$ Ho$ ê$n _| Ho$AmB©EE, noqH$J {díd{dÚmb`, ~rqOJ 
H$m Xm¡am {H$`m (OyZ 2018)

{e~Xmg ~ZOu 

Ÿ ñQ>¡Z\$moS©> ñHy$b Am°\$ _o{S>{gZ, H¡${b\$mo{Z©`m Ho$ gmW 
AZwg§YmZ gh`moJ Ho$ {bE ñQ>¡Z\$moS©> {díd{dÚmb` H$m 
Xm¡am {H$`m (25 OyZ -27 OwbmB© 2018)

gwXrám XÎmm 

Ÿ ¹$mÝgr JmHw$BZ {díd{dÚmb`, OmnmZ {ZYrH$aU: ¹$mÝgr 
JmHw$BZ {díd{dÚmb` A§Vam©ï´>r` AZwg§YmZ gh`moJ 
AZwXmZ, OmnmZ (10 OyZ - 9 OwbmB© 2018)

gwZrb Hw$_ma Eg.

Ÿ boOa-B§S>çyñS> ~«oH$S>mCZ ñnoŠQ´>moñH$monr na gh`moJr 
n[a`moOZm Ho$ {bE ^m¡{VH$ AZwg§YmZ à`moJembm, 
Ah_Xm~mX H$m Xm¡am {H$`m (08-11 Aà¡b 2018)
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~r. Oo. amd 

Ÿ AZw^mJr` g{_{V gXñ` INSA 

Ÿ _w»`-g§nmXH$, OZ©b Am°\$ ~m`mogmB§goO 

Ÿ  ~moS©> gXñ` NIBMG

Ÿ  grZoQ> gXñ`$ NISER

Ÿ  Oogr ~mog AÜ`oVm FNA, FASc, FNASc, FAPAS,

{MÌgoZ OoZm 

Ÿ ~«wH$hodZ amï´>r` à`moJembm, Ý`y`m°H©$ _| gh`moJ Ho$ STAR 
n[afX gXñ`&  gh`moJ dmVm© g{_{V Ho$ gXñ`&  STAR

Ooñgr Omog 

Ÿ Aà¡b 2018 _| A§Vam©ï´>r` IJmobr` g§K , Ho$ gXñ` (IAU)

MwZo JE& 

Ÿ ^maVr` IJmobr` gmogmBQ>r  Ho$ gXñ`(ASI)

Ÿ A_o[aH$Z IJmobr` gmogmBQ>r  Ho$ gXñ`  (AAS)

Ÿ A§Vam©ï´>r` {dkmZ {dH$mg Q>r_ , WQ>u _rQ>a (ISDT)

Q>obrñH$mon  Ho$ gXñ` (TMT)

Ÿ AJñV 2018 go AmB©`ygrEE gh`moJr 

Ho$. EZ. JUoe 

Ÿ AÜ`oVm, ^maVr` {dkmZ AH$mX_r, ~¢Jbmoa; AÜ`oVm, 
amï´>r` {dkmZ AH$mX_r, Bbmhm~mX; AÜ`oVm, ^maVr` 
amï´>r` {dkmZ AH$mX_r, ZB© {Xëbr; AÜ`oVm, {díd 
{dkmZ AH$mX_r , Q´>oñQ>o; _mZX àmo\o$ga, (TWAS)

OoEZgrEEgAma, ~|Jbwé 

Ÿ g{_{V gXñ`Vm: AÜ`j, AZwg§YmZ gbmhH$ma g{_{V, 
^maVr` {dkmZ n[aîH$aU g§K, H$mobH$mVm; AÜ`j, 
AZwg§YmZ Ed§ e¡{jH$ gbmhH$ma n[afX , Z¡Zmo (RAAC)

{dkmZ Ed§ àm¡Úmo{JH$s g§ñWmZ , _mohmbr; AÜ`j, (INST)

{d{Îm g{_{V, dobH$_ Q´>ñQ>-S>r~rQ>r B§{S>`m EbmAÝg, 
{Xëbr; AÜ`j, gXñ`,  gbmhH$ma ~moS©> , FIST  (FISTAB)

S>rEgQ>r, ZB© {Xëbr; gh-AÜ`j, kmZ g¥OZ Am¡a ImoO 
AZwg§YmZ, ZE CnH$aU Am¡a àm¡Úmo{JH$s na d¡km{ZH$ Ed§ 
VH$ZrH$s _yë`m§H$Z Am¡a gbmhH$ma g_yh , (STAGs)

S>r~rQ>r, ZB© {Xëbr; AÜ`j, Z¡Zmo O¡d àm¡Úmo{JH$s na 
VH$ZrH$s {deofk g{_{V, S>r~rQ>r, ZB© {Xëbr; gXñ`, 
{ZXoeH$ _§S>b, CÚ_ Ho$ÝÐ, EZgrEb ZdmoÝ_of Ho$ÝÐ, nwUo; 
gXñ`, S>r~rQ>r Ho$ O¡d D$Om© Ho$ÝÐm| Am¡a ZE Ho$ÝÐ Ho$ {bE 

{ZarjU / {ZJamZr g{_{V ; gXñ`, Z¡Zmo  (Pan-IIT)

{dkmZ gbmhH$ma g_yh - O¡{dH$ {dkmZ , (NSAG-II)

S>rEgQ>r, ZB© {Xëbr; gXñ`, {ZXoeH$ _§S>b, BZmodoqgW 
Q>oŠZmobm°Org  {b.; gXñ`, à~§YZ ~moS©>, {gå~m`mo{gg (I)

A§Vam©ï´>r` {díd{dÚmb`, nwUo; gXñ`, emgr {ZH$m`, 
EgAmaE_ {díd{dÚmb`, A_amdVr&  

Ÿ OZb© m | H$o  gn§ mXH$s` ~mSo >m ] H$s gXñ`Vm: agm`Z {dkmZ - AZ 
E{e`Z OZb©  ({db,o  O_Z© r); Am{o bJmÝo p̀y ŠbAmQo >mBS>²g (_a¡ r 
AZ br~Q> © BH§ $, ̀ .y Eg.E.); ZMo a: gmB{§ Q>{\$H$ [anmQo g² ;©  (ZMo a 
npãbqeJ Jny« ); gñ§ WmnH$ gh-gn§ mXH$, EgrEg Am_o Jo m, 
`Ey gE   

bú_r bmdÊ`m Ama.

Ÿ gXñ`, am_mZwOZ J{UVr` gmogmBQ>r 

amo{~Z dr dr 

Ÿ pñQ>S>r Am°\$ Bdm°ë`yeZ, ̀ yEgE Ho$ {bE d¡km{ZH$ ̀ moJXmZ 
g_wXm` na AmYm[aV amÁ` ^a _| g§ajU H$ma©dmB© Ho$ 
n`©dojU Ho$ {bE AmH«$m_H$ àOm{V na V{_bZmSw> Cƒ 
Ý`m`mb` Ûmam J{R>V d¡km{ZH$ g{_{V Ho$ gXñ`& 

Ÿ A§Vam©ï´>r` O¡d ̂ m¡Jmo{bH$ gmogmBQ>r, ̀ yEgE 

Ÿ ^maVr` njr Ord {dkmZr g§K 

Ÿ BH$mobm°Or Am¡a Bdm°ë`yeZ Ho$ g§nmXH$ 

Ÿ H$a§Q> gmB§g Ho$ g§nmXH$ 

Ÿ OZ©b Am°\$ W«oQ>ÝS> Q>¡Šgm Ho$ {bE VXW© g§nmXH$s` ̂ y{_H$m 

gpñ_Vm _mohmHw$X 

Ÿ A_o[aH$Z {\${OH$b gmogmBQ>r  Ho$ gXñ` (APS)

gwXrám XÎmm 

Ÿ A_o[aH$Z {\${OH$b gmogmBQ>r Ho$ gXñ`(APS) 

gwZrb Hw$_ma Eg 

Ÿ ^maVr` na_mUw Ed§ AmU{dH$ ^m¡{VH$s gmogmBQ>r Ho$ 
AmOrdZ gXñ` 

dgwYmamZr XodZmWZ 

Ÿ V§{ÌH$m {dkmZ gmogmBQ>r 

Ÿ ^maVr` V§{ÌH$m {dkmZ AH$mX_r
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1.0  ̂ m¡{VH$ {dkmZ 

AmBA© mBE© gBA© ma, {Vén{V H$o  ^m{¡ VH$ {dkmZ {d^mJZIo Jmbo  {dkmZ Ama¡  AmH$meJJ§ m g~§ Y§ r 
J{VerbVm, S>o Q>m Mm{bV J{VerbVm Ama¡  O{Q>b àUmbr, à`mJo mË_H$ Cƒ D$Om© ̂ m{¡ VH$s, gK§ {ZV 
nXmW© ^m{¡ VH$s, g{H$« ` nXmW© Ama¡  àH$mer` BbŠo Q>́m{° ZH$s Og¡ o H$w N> _hËdnUy © jÌo m| _| H$m`mË© _H$ 
g{H$« ` g_hy  ~ZmE h&¢  hmb hr _| {dH${gV S>o Q>m Mm{bV Ñ{ï>H$mUo m| Zo IJmbo  ̂ m{¡ VH$s Ama¡  O{¡ dH$ S>o Q>m 
H$o  {dícfo U Ama¡  dJuH$aU _| amMo H$ emYo  eêw $ {H$`m h¡ Ama¡  BgH$m Cn`mJo  _mS° >qbJ H$o  {bE {H$`m Om 
ahm h&¡  à`mJo mË_H$ Cƒ D$Om© ^m{¡ VH$s g_hy  EbEMgr _| ~Hw« $hdo Z amï>́r` à`mJo embm, `Ey gE Ama¡  
EEbAmBg© rB© ({demb Am`Z Q>H$amd à`mJo ) gh`mJo  H$o  _mÜ`_ go AmaEMAmBg© r _| STR 
(AmaEMAmBg© r _| gmbo Zo mBo S>b Q>́H¡ $a) gh`mJo  _| em{_b hmo J`m h&¡  gK§ {ZV nXmW© ^m{¡ VH$s _| 
AZgw Y§ mZ ZdrZ gm_Jr«  Ama¡  CZH$s ga§ MZmAm| H$o  bjU dUZ©  na gÕ¡ m{§ VH$ AÜ``Z h¡ Omo H$B© 
àmÚ¡ m{o JH$ jÌo m| _| AZàw `mJo  H$s ImOo  H$aVo h&¢  BgH$o  Abmdm, {d^mJ H$o  nmg A~ EH$ g{H$« ` g_hy  h¡ 
Omo _mBH$« mâo bBw {S>Šg Ama¡  g{H$« ` nXmW© na gÕ¡ m{§ VH$ Ama¡  àm`m{o JH$ AÜ``Z na Ü`mZ H$o pÝÐV 
H$aVm h¡ {Oggo ZE H$m`mË© _H$ Vab gm_Jr«  Ama¡  gúy _Ordm| H$s J{VerbVm H$s g_P H$s Amao  
AJg« a hmo gH$Vo h&¢  Amß° Q>mo BbŠo Q>́m{° ZŠg _| AZgw Y§ mZ Zo H$B© àmÚ¡ m{o JH$ AZàw `mJo m| H$o  gmW H$m~{© ZH$ 
R>mgo  AdñWm bOo a, EH$ ~hVþ  hr ZdrZ AdYmaUmna AÜ``Z eêw $ {H$`m h&¡  ^maVr` àmÚ¡ m{o JH$s 
gñ§ WmZ, {Vén{V H$o  gmW g§̀ ºw $ ê$n go ñWm{nV {H$E Om aho amï>́r` na_mU,w  AmU{dH$ Ama¡  
àH$m{eH$ {dkmZ Ed§ àmÚ¡ m{o JH$s H$o ÝÐ H$o  ^mJ H$o  ê$n _| IJmbo  ^m{¡ VH$s à`mJo embm AZgw Y§ mZ 
H$m`H© $« _ {dH${gV {H$`m Om ahm h&¡   

1.1  IJmob ̂ m¡{VH$s Am¡a AmH$meJ§Jm g§~§Yr J{VerbVm

S>m°. Aé{U_m ~ZOu H$m emoY, AmH$meJ§JmAm| H$s g§aMZm Am¡a J{VerbVm Ho$ J{Verb _m°S>qbJ 
Am¡a HI 21cm ao{S>`m-g§ícofU AdbmoH$Zm| H$m Cn`moJ H$aHo$ CZHo$ S>mH©$ _¡Q>a hobmo na Ho$pÝÐV h¡& 
{deof ê$n go, dh gVh M_H$ AmH$meJ§Jm, gwna{WZ, S²dm\©$-A{Z`{_VVm Am¡a J¡g-`wº$ 
b|{Q>Š`bg© na Omoa XoZo Ho$ gmW AmH$meJ§Jm nmañn[aH$ {H«$`m, AmH$meJ§Jm n`m©daU Am¡a 
AmH$meJ§Jm n¡_mZm g§~§Y Ho$ Abmdm {gVmam|, ~mg© Am¡a ñnmBab Am¡Omam| Ho$ {Z_m©U g{hV {S>ñH$ 
bå~dV g§aMZm _m°S>qbJ, {S>ñH$ hrqQ>J, {S>ñH$ J{Verb ApñWaVm _| é{M aIVr h¡& EZgrAmaE, 
nwUo Am¡a EgEAmo-AmaEEg, a{g`m Ho$ gh`mo{J`m| H$s Q>r_ Ho$ gmW, CÝhm|Zo hmb _| hr 10 arcsec 

 -1x 8 arcse Ho$ ñWm{ZH$ [aOm°ë`yeZ Am¡a 1.73 kms  Ho$ dU©H«$_ [aOm°ë`yeZ Am¡a 0.9 mJy à{V 
~r_ Ho$ rms emoa Ho$ gmW gwna{WZ AmH$meJ§Jm FGC 1540 Ho$ CÀM [aOm°ë`yeZ HI 21 cm 
{dembH$m` _rQ>adod Q>obrñH$mon AdbmoH$Z àmá {H$E h¢&  CÝhm|Zo `h ^r {XIm`m h¡ {H$ ì`mnH$ 
_m°S>qbJ AÜ``Zm| go nVm Mbm {H$ FGC 1540 _| EH$ O{Q>b S>mH©$ _¡Q>a hobmo h¡ Omo FGC 1540 _| 
VmaH$s` {S>ñH$ H$s gwna{WZ bå~dV g§aMZm H$mo {d{Z`{_V H$aZo _| _w»` ê$n go {Oå_oXma hmo 
gH$Vm h¡ (Mon. Not. R. stron. Soc. (2018) 479:568)&

V¥Vr` df© Ho$ ~rEg-E_Eg N>mÌ, {dH$mg OmYd dm`. Ho$ gmW CÝhm|Zo `h ^r nVm bJm`m h¡ {H$ 
{d{eï> H$moUr` J{V H$m CÀM _yë` _w»` ê$n go Hw$N> H$_ gVh M_H$ AmH$meJ§JmAm| _| gwna {WZ 
VmaH$s` {S>ñH$ Ho$ ApñVËd Ho$ {bE {Oå_oXma h¡& CÝhm|Zo hmb _| {ZîH$f© {ZH$mbm h¡ {H$ gwna {WZ 

d¡km{ZH$ à{VdoXZ
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dmñVd _| JwéËdmH$f©U j_Vm _| {XE JE {d{e{ï> H$moUr` J{V Ho$ Cƒ _yë` Ho$ Ûmam Mm{bV 
{deofV`m ~‹S>o {S>ñH$ AmH$ma Ho$ Ûmam à{V{ð>V {H$`m Om gH$Vm h¡, Omo g§^dV: BZ AmH$meJ§JmAm| _| 
~‹S>o J«h-go-bå~dV Aj AZwnmV H$s CËn{Îm H$mo ñnï> H$a gH$Vm h¡ (to appear in Mon. Not. 

R. stron. Soc. (2019) doi:10.1093/ mnras/stz1680)&

S>m°. Ooñgr Omog Vmam Ama¡  Jh«  {Z_mU©  H$o  jÌo  na Ü`mZ H$o pÝÐV H$a ahr h,¢  Omo EH$ AmYma^Vy  IJmbo  

^m{¡ VH$s` à{H$« `m h¡ Ama¡  A^r VH$ Bg_| _mÌmË_H$ Ama¡  ndy mZ© _w mZ g~§ Y§ r {gÕmÝV H$m A^md h&¡  dh 
amï>́r` Ama¡  AV§ amï© >́r` AË`mY{w ZH$ AdbmHo $Z g{w dYmAm| H$m Cn`mJo  H$aVo hEþ  ~h-þ VaJ§ XÜ¡ ©̀ H$m 
Cn`mJo  H$aVr h&¡  CZH$s _»w ` n[a`mOo ZmAm| _| go EH$ n[a`mOo Zm H$m CÔío ` Vmam Ama¡  Jh«  {Z_mU©  
à{H$« `mAm| na ~møH$maH$m| H$s ̂ {y _H$m H$mo g_PZo H$o  {bE {d{^Þ n`md© aUr` n[apñW{V H$o  AV§ JV©  
AmH$meJJ§ m g~§ Y§ r Ama¡  Ja¡ -AmH$meJJ§ m g~Y§ r Vmam {Z_mU©  jÌo  H$m {dícfo U H$aZm h&¡  `h 
n[a`mOo Zm h_mar AmH$meJJ§ m _| ̂ ay r Sd² m\$©  gr_m, n[apñW{VOÝ` {S>ñH$ JUw , jÌo  _| Z_Zy o H$o  {bE 
Vmam {Z_mU©  j_Vm Ama¡  Vmam {Z_mU©  Xa VWm Vmam {Z_mU©  à{H$« `m na ~mhar H$maH$m| Og¡ o YmVw g~§ Y§ r, 
~S‹ >o n_¡ mZo na VmaH$s` à{V{H$« `m Am{X H$s ^{y _H$m H$mo {ZYm[© aV H$aZo H$o  {bE àma{§ ^H$ ì`mnH$ 
\$§ ŠeZ H$o  ê$n _| àmá H$aZo H$s nhbr nhb h&¡  dh gma¡ -nS‹ >mgo  H$o  ^rVa Vmam {Z_mU©  jÌo m| _| 
~h¥ ñn{V Jh«  H$s Ðì`_mZ gr_m H$o  ZrMo ̀ dw m, _ºw $-J{V_mZ Jh« r` qnS> H$m nVm bJmZo Ama¡  CgH$s 
nhMmZ H$aZo H$o  {bE AV§ amï© >́r` àjo U A{^`mZ _| ̂ r em{_b h&¡  CZH$s Q>r_ Zo  0.5-1 {_{b`Z 
df© naw mZo 4 ̀ dw m ̂ ay o aJ§  H$o  Sd² m\$©  H$s nhMmZ H$s, {OZ_| go EH$ 430 parsec H$s Xaÿ r na gnÝ} g-
X{jU Vmam {Z_mU©  jÌo  H$o  ^rVa A{^d{¥ Õ ^ay o aJ§  H$m Sd² m\$©  h&¡  `h nhbr ~ma h¡ O~ AË`{YH$ 
Eå~So >o S> Vmam {Z_mU©  jÌo  gnÝ} g-X{jU H$o  ̂ rVa ̂ ay o aJ§  H$o  Sd² m\$©  H$m nVm bJm`m J`m& ̀ o _ºw $-
J{V_mZ Jh« r` qnS> grYo B_Áo S> EŠgmßo bZ¡ Qo g²  H$o  {bE _hËdnUy © EZmbmJ°  h¡ Ama¡  {dñVma go AÜ``Z 
H$aZo H$o  {bE CËH$¥ ï> bú` h,¡  Š`m{| H$ do nmg H$o  M_H$sbo Vmao Ûmam Añnï> Zht h&¡

1.2  Aa¡pIH$ J{VerbVm Am¡a O{Q>b ZoQ>dH©$

àmo. Or. Apå~H$m H$m emoY Aa¡pIH$ J{VerbVm Am¡a O{Q>b ZoQ>dH©$ Ho$ joÌ _| h¡, {OgH$m CÔoí` 
J{Verb àUmbr {gÕmÝV, So>Q>m {dícofU Am¡a O{Q>b ZoQ>dH©$ Ho$ A{ÛVr` g§`moOZ H$m Cn`moJ 
H$aVo hþE O{Q>b àUm{b`m| H$m {dícofU H$aZm Am¡a CZH$mo g_PZm h¡&  

^maVr` {dkmZ g§ñWmZ, ~¢Jbmoa go AnZo gh`mo{J`m| Ho$ gmW, CÝhm|Zo g§`moOH$Vm H$s H$_r 
_pñVîH$ Ho$ H$m`© H$mo H¡$go à^m{dV H$aVm h¡, {deof ê$n go AëOmB_a amoJ (AD) Ho$ gyÌ`w½_Z H$s 
H$_r Ho$ _m_bo H$mo g_PZo Ho$ {bE O{Q>b ZoQ>dH©$ Ñ{ï>H$moU {dH${gV {H$`m& nhbr ~ma Q´>m§gOo{ZH$ 
E{_bm°BS> ~rQ>m _mCg _m°S>b go Ý`yamobZ ZoQ>dH©$ ñVa na g§Ho$V àgmaU H$s XjVm H$m ZwH$gmZ  
g§d{Y©V Ý`yamoÝg na H¥${Ì_ dmVmdaU à`moJ _| gmdYmZr go ì`wËnÞ gyú_-n¡_mZm ì`dhma H$mo grYo 
CZHo$ H$m`© go ghg§~§{YV H$aVm h¡& do AD H$mo EH$ _hËdnyU© VÏ` Ho$ ê$n _| g_Pm gH$Vo h¢ Am¡a 
Bg gm_Ý` _m°S>b go AZw_m{ZV MaU g§H«$_U, ̂ {dî` Ho$ Z¡Xm{ZH$ AÝdofUm| _| H$m\$s _hËdnyU© hmo 
gH$Vm h¡ (Sci. Rep. (2019) 9:6555)&

àm.o  Apå~H$m Zo AÜ``Z {H$`m {H$ H$¡ go gå~Õ Aap¡ IH$ J{Verb àUmbr H$o  J{Verb g_` n_¡ mZo _| 
{d{dYVm H$B© amMo H$ C^aVo VÏ` Og¡ o Am`m_ _Ë¥ `,w  ŠbñQ>a Vëw `H$mbZ, Amd{¥ Îm Vëw `H$mbZ Am{X 
nX¡ m H$a gH$Vr h¡ (Chaos (2019) 29:033119)& ̀ h _hËdnUy © gdmb H$mo g~§ m{o YV H$aVm h¡ 
{H$ Bg Vah H$s JS‹ >~S‹ >r H$o  pIbm\$ ZQo >dH$©  {H$VZm _O~Vy  h¡ O~ àUmbr _| go EH$ H$m ©̀ {ZînmXZ _| 
Yr_m hmo OmVm h&¡  `h {ZamYo mË_H$ gÌy `½w _Z H$o  gmW AñV-ì`ñV Ý`ay mÝ° g H$o  g_Xw m` ga§ {MV 
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_mS° >çby a ZQo >dH$©  H$o  gX§ ©̂ _| bmJy {H$`m OmVm h,¡  Ohm± Ý`ay mZ°  AmdVu nQ¡ >Z© H$o  gmW ̀ mÌm H$o  H$« _ _| 
VrdV« m go àdeo  H$aVo h¡ Omo g_`-n_¡ mZo H$o  AgV§ bw Z Ama¡  `½w _Z VmH$V H$s {defo Vm ~VmVo h¢ 
(Comm. Nonlinear Sci. Num. Simulat. (2019) 69:320-328)& AmB©̀ gy rEE H$o  
gh`m{o J`m| H$o  gmW, CÝhmZ| o ̂ m[aV nZw amd{¥ Îm ZQo >dH$©  ~ZmZo H$o  {bE VÌ§  {dH${gV {H$`m, Omo _O~Vy  
{dVaU H$o O{Q>b ZQo >dH$©  H$s ZB© lUo r H$mo àñVVw  H$aVm h¡ {Og_| KmVr` nÀw N> H$o  gmW {dÚVw  {Z`_ 
h¡ (Proc. R. Soc.  (2018) 475:20180256)& CZH$o  emYo  _| qbŠg H$o  ̀ mÑpÀN>H$ Ama¡  b{jV 
{ZîH$mgZ H$o  VhV {ZX{} eV ZQo >dH$©  H$s _O~Vy r H$mo g_PZo H$o  {bE, {ZX{} eV ZQo >dH$©  _| qbH$ 
{dbmno Z na {dñVV¥  AÜ``Z ̂ r em{_b h¡ (Physica  (2019) 514:631-643)&  

1.3  g¡ÕmpÝVH$ g§K{ZV nXmW© ̂ m¡{VH$s 

S>m°. gwXrám XÎmm Ho$ g_yh Ûmam H$_-Am`m_r àUmbr Ho$ BboŠQ´>m°{ZH$, Mwå~H$s`, àH$mer` Am¡a 
n[adhZ JwUm| H$m AÜ``Z {H$`m OmVm h¡& do {deof ê$n go {d{^Þ g¡Õm§{VH$ ê$naoImAm| Ho$ ̂ rVa 
na_mUw ê$n go {WZ Z¡Zmo_rQ>a gm_J«r na Ü`mZ Ho$pÝÐV H$aVo h¢& hmb hr _| CZHo$ g_yh Zo _moZmo Ho$ 
naV-Xa-naV {Z`§{ÌV Am°ŠgrH$aU Ho$ _mÜ`_ go _m°S>çyboQ>oS> H$m`m©Ë_H$ na_mUw-n¡_mZo na ñd-
EH${ÌV hrQ>amoO§ŠeZ VWm KZËd H$m`m©Ë_H$ {gÕmÝV Ho$ ^rVa Hw$N> naV g§H«$_U-YmVw 
S>mBŠbmoOoZmBS²g H$s Om±M H$s h¡& ~hþnaV An[ad{V©V àUmbr _| àË`j ~¢S> J¡n AY©MmbH$ JwU H$mo 
Am§{eH$ ̀ m nyU© Am°ŠgrH$aU na AàË`j ~¢S> J¡n _| ~Xb XoVm h¡& D$nar naV H$m nyU© Am°ŠgrH$aU 
A§V{Z©{hV An[ad{V©V naV _| {N>Ðm| H$m n[aM` XoVm h¡, {Oggo nyar àUmbr YmVw H$s ~Z OmVr h¡& 
Am§{eH$ ê$n go Am°ŠgrH¥$V àUmbr _| A^yVnyd© AY©YmVw_` ì`dhma XoIm J`m h¡& \$_u D$Om© _| 
{d{^Þ k-q~XþAm| na g§`moOH$Vm ~¢S> _¡pŠg_m Am¡a MmbZ ~¢S> {_{Z_m H$s CnpñW{V Mwå~H$ ~ZmZo 
H$s Amoa bo OmVr h¡ Omo {dewÕ ê$n go B§Q>aµ\o$g MmO© dmhH$m| go àH$Q> hmoVr h¡& Bg{bE, naVXma 
g§H«$_U-YmVw S>mBŠbmoOoZmBS> àUmbr H$m {Z`§{ÌV Am°ŠgrH$aU BboŠQ´>m°{ZH$ JwUm| H$m EH$ ì`mnH$ 
ñnoŠQ´>_ hmoVm h¡ {OgH$m BboŠQ´>m°{ZH$, àH$mer` BboŠQ´>m°{ZH$s Am¡a d¡brQ´>m°{ZH$ {S>dmBg AZwà`moJm| 
Ho$ {bE Cn`moJ {H$`m Om gH$Vm h¡& BZ g^r n[aUm_m| H$mo AmH¥${V 1.3 _| ̀ moOZm~Õ ê$n go {M{ÌV 
{H$`m J`m h¡ (J. Phys. Chem. C 122, (2018) 29:17001)&

CZH$m g_yh gm_J«r AB3 Ho$ amoMH$ dJ© H$s ImoO ̂ r H$a ahm h¡, Ohm±  A Am¡a B XmoZm| P ãbm°H$ VËd 
h¢& BZ ~hþnaV ~m`moQ>m°{_H$ àUmbr na CZH$m AÜ``Z ~oar dH«$Vm H$s AZwnpñW{V _| {deofrH¥$V 
µOmH$ MaU Ûmam Q>monmobm°{OH$b MaU g§H«$_U H$mo Xem©Vm h¡ Omo nmaån[aH$ Q>monmobm°{OH$b 
D$î_mamoYr _| pñnZ-Am°{~©Q> ̀ w½_Z Am¡a ~mhar joÌm| go CËnÞ hmoVm h¡ (Phys. Rev. B 99,(2019) 
075426)&

AmH¥${V 1.3 
{ÛnaV WSe  àUmbr Ho$ 2

naV-Xa-naV 
Am°ŠgrH$aU (~mE§ go XmE§) 
H$m `moOZm~Õ {Zê$nU Am¡a 
n[aUm_ñdê$n BboŠQ´>m°{ZH$ 

JwUm| _| n[adV©Z& 
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S>m.°  gpñ_Vm _mho mH$w X H$o  g_hy  H$m emYo  _»w ` ê$n go H$m~{© ZH$ {H$« ñQ>b Ama¡  YmVw go ~Zo H$m~{© ZH$ 

{H$« ñQ>b _| Amdeo  n[adhZ H$m nVm bJmZo na Ü`mZ H$o pÝÐV H$a ahm h&¡  K-AV§ {dï© > Zâo WbrZ H$o  
Måw ~H$s` JUw m| na CZH$m AÜ``Z Zâo WbrZ {H$« ñQ>b H$o  H$_-X~md MaU H$o  {bE bmh¡ Mmp¡ å~H$ {damYo r 
AmYma pñW{V H$m gPw md XVo m h¡ O~{H$ CÀM-X~md MaU Ja¡ -Måw ~H$s` AmYma pñW{V H$mo dar`Vm 
XVo m h&¡  K-S>mßo S> Zâo WbrZ ga§ MZmE± A{VMmbH$Vm H$o  àXeZ©  H$o  {bE g§̂ m{dV Cå_rXdma hmJ| r& g_hy  
Zo EH$ pñnZ-1/2 Am`m_r-lI§¥ bm ~ZmZo dmbo gH§ $« _U YmVw AmŠ° gmBS> D$î_mamYo r _| à_mÌm MaU 
gH§ $« _Um| H$s ^r OmM±  H$s h&¡  AmYma pñW{V Ama¡  H$_ D$Om© CÎm{o OV AdñWm JUw m| H$m AÜ``Z 
{ZH$Q>V_ Ama¡  AJbo {ZH$Q>V_ na_mUw gmBQ>m| H$o  pñnZ H$o  ~rM bmh¡ Mmp¡ å~H$ {damYo r nmañn[aH$ {H$« `m 
H$mo Ü`mZ _| aIVo hEþ  {H$`m OmVm h&¡  Ego r àUmbr _| à{Vg_{_V {d{Z_` nmañn[aH$ {H$« `m 
(S>oOµ mbmeo tñH$s-_m[o a`m nmañn[aH$ {H$« `m; S>rE_AmB)©  na {dMma H$aVo hEþ  gPw md {X`m J`m {H$ 
S>rE_AmB© pñnZ H$o pÝQ>J§  H$mo à[o aV H$aVm h¡ Omo pñnZ H$aQ§ > H$mo bo OmVm hO¡ mo ~Xbo _| àUmbr _| H$mBab 
AmX{o eV MaU H$mo OÝ_ XVo m h¡ Ama¡  {ÛV` MaU H$mo VmS‹o >Vm h&¡   

1.4  àm`mo{JH$ Cƒ D$Om© ̂ m¡{VH$s 

S>m°. {MÌgoZ OoZm H$m emYo  g_hy  ì`mnH$ ê$n go Š`gy rS>r MaU AmaIo , Š`Oy rnr H$o  {d{^Þ à^mJm| H$o  

AÜ``Z Ama¡  CÀM D$Om© dmbo na_mUw Q>³H$am| _| H$U CËnmXZ VÌ§  H$mo g_PZo na H$o pÝÐV h&¡  do 
{defo  ê$n go AmaEMAmBg© r _| STAR gg§ My H$ H$m Cn`mJo  H$aVo hEþ  ~r_ EZOu ñH$¡ Z (~rBE© g) 
D$Om© na H$_ JY§  H$o  hS¡ >́mZo  H$o  AZàw ñW J{V ñnŠo Q>́m na H$m ©̀ H$a aho h&¢  H$_ JY§  hS¡ >́mZo  CËnmXZ H$m 
AÜ``Z h_| Š`gy rS>r MaU AmaIo  H$o  CÀM-  jÌo  VH$ nhM±þ Zo Ama¡  nhb-o H$« _ MaU gH§ $« _U H$o  μB

à^mJm| H$s ImOo  H$aZo _| _XX H$aJo m& CÝhmZ| o EH$ gmW amgm`{ZH$ Ama¡  J{VO \$« sO-AmCQ> n[aÑí` 
_| AZàw ñW J{V ñnŠo Q>́m na {dícfo U H$aH$o  EbEMgr na p-Pb Q>³H$am| _| \$« sO-AmCQ> hmBna gVh 
H$m AÜ``Z {H$`m& 

AÜ``Z \«$sO-AmCQ> H$s VrZ ̀ moOZmAm| _| {H$`m J`m Wm Omo {H$ {d{MÌVm H$m ì`dhma H$aZo Ho$ 
VarHo$ _| {^Þ h¢:(i) nyao W_©b g§VwbZ na g^r h¡S´>moZ Ho$ {bE EH$sH¥$V \«$sO-AmCQ> (1FO), (ii) 
EH$ A{V[aº$ n¡am_rQ>a Ho$ gmW g^r h¡S´>moZ Ho$ {bE EH$sH¥$V \«$sO-AmCQ> Omo {d{MÌVm Ho$ gS 

g§^m{dV g§VwbZ go ~mha CËnmXZ H$m {hgm~ aIVm h¡ (1FO+ ), Am¡a (iii) {d{MÌVm gm_J«r Ho$ gS

gmW Am¡a {~Zm h¡S´>moZ Ho$ {bE AbJ \«$sO-AmCQ> (2FO)& ̂ mar-Am`Z Q>³H$am| Ho$ {dnarV, Ohm± 
2FO Am¡gV h¡S´>moZ n¡Xmdma Ho$ gmW-gmW p-Pb PbHo$ AZwàñW J{V ñnoŠQ´>m H$m dU©Z H$aZo _| 
g~go AÀN>m àXe©Z H$aVm h¡, h_Zo nm`m {H$ 1FO+   2FO H$s VwbZm _| EH$ H$_ n¡am_rQ>a Ho$ gS

gmW ~ohVa àXe©Z H$aVm h¡& Bg AÜ``Z Zo nw{ï> H$s {H$ ^mar-Am`Z Q>H$amd Omo {H$ KQ>H$ 
A§V…{H«$`mAm| na hmdr hmoVo h¢, 2FO H$mo dar`Vm XoVo h¢, O~{H$ N>moQ>r Q>H$amd àUm{b`m± O¡go àmoQ>m°Z 
+ Zm{^H$ Am¡a àmoQ>m°Z + àmoQ>m°Z Q>H$amd H$_ KQ>H$ nmañn[aH$ {H«$`m Ho$ gmW EH$sH¥$V \«$sO-
AmCQ> ̀ moOZm H$mo dar`Vm XoVm h¡ {Og_| {d{MÌVm g§VwbZ H$s AbJ-AbJ {S>J«r hmo (Phys. Rev. 

C 98 (2018) 6:064902)&

1.5  bMrbo Ed§ g{H«$` nXmW© Am¡a _mBH«$moâbwB{S>Šg  

bMrbo nXmW© Ho$ joÌ _|, df© 2018-19 H$s Ad{Y Ho$ Xm¡amZ, S>m°. {Xbrn _ån{„b Ho$ ZoV¥Ëd dmbo 
_mBH«$moâbwB{S>Šg g_yh Zo nmCS>a gm_J«r Ho$ gmW naVXma gVh na Vab ~y±Xm| H$s nmañn[aH$ {H«$`m 
H$s Om±M H$s h¡& àgma Am¡a A§V:emofU H$s J{VerbVm nmCS>a H$Um| H$mo {dñWm{nV H$aHo$ AmH$f©H$ 
n¡Q>Z© _| àñVwV H$aVr h¡ (AmH¥${V 1.5.1)& do àgma Am¡a A§V:emofU H$s J{VerbVm Ho$ ~rM nañna 
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{H«$`m Ho$ H$maU Bg Vah Ho$ n¡Q>Z© Ho$ {Z_m©U H$s ̂ m¡{VH$s H$s ì`m»`m H$a gH$Vo h¢& CZH$m AÜ``Z 
XmZoXma Am¡a {N>ÐnyU© gm_J«r Ho$ gmW ~y±X H$s nmañn[aH$ {H«$`m H$mo g_PZo _| ̀ moJXmZ H$aVm h¡& Bg 
Vah H$m kmZ, Am¡Úmo{JH$ à{H«$`mAm| Ho$ {bE X¡{ZH$ OrdZ _| {Z{hVmW© h¡, Hw$N> CXmahUm| O¡go nÎmr 
na {JaZo dmbr ~m[ae H$s ~y±Xo, ñ`mhr OoQ> N>nmB©, eara na XdmB© H$m {N>‹S>H$md H$mo gyMr~Õ {H$`m 
J`m h¡& 

AmH¥${V 1.5.1 
BWoZm°b H$s ~y±Xm| Ho$ àgma go 
{Z{_©V (a) Yyb Am¡a (b) 
H$m{bI H$s naV na db` 

O¡gr n¡Q>Z© H$s N>{d`m±& 
H$m{bI naV Omo A{YH$Va 
EH$g_mZ hmoVr h¡ dh H$B© 
g§Ho$pÝÐV db` ~ZmVr h¡& 
\¡$bVr hþB© ~y±X H$m {H$Zmam 
H$Um| H$mo YHo$bVm h¡ Am¡a 

CÝh| db` _| EH$Ì H$aVm h¡& gúy _Ord Og¡ o ~Š¡ Q>r[a`m Ama¡  ed¡ mb Or{dV g{H$« ` H$Um| H$m à_Iw  CXmhaU h&¡  CZH$s ì`{º$JV 
J{VerbVm _| O{Q>b ̂ m{¡ VH$s em{_b h,¡  Ama¡  gm_{y hH$ ê$n go do ì`dhma àX{eV©  H$aVo h¢ Omo AŠga 
Amü ©̀ Ama¡  ZdrZ ̂ m{¡ VH$s H$s Amao  AJg« a H$aVo h&¢  S>m.°  VnZ MÐ§  AÜ`mnH$ H$m g_hy  gúy _ Va¡ mH$ 
J{VerbVm H$o  Xmo _hËdnUy © nhbAy m| H$s ImOo  H$a ahm h&¡  

(i) âb¡Job¡Q>oS> ~¡ŠQ>r[a`m, O¡go {H$ B©. H$m°{b, _| EH$ H$R>moa gob ~m°S>r hmoVr h¡ {Ogo âb¡Jo„m Zm_H$ 
bMrbo àmonoba Ûmam g§Mm{bV {H$`m OmVm h¡& gmd©^m¡{_H$ g§`wº$ Omo àË`oH$ âb¡Job_ H$mo gob-~m°S>r 
go Omo‹S>Vm h¡, gob-~m°S>r Ho$ g§~§Y _| âb¡Job_ H$mo {H$gr ̂ r {Xem _| ñdV§Ì ê$n go CÝ_wI H$aZo H$s 
AZw_{V XoVm h¡& EH$ _m°S>b gyú_ V¡amH$ H$m Cn`moJ H$aVo hþE, H¡$go V¡amH$ Ûmam ñdV§Ì ê$n go 
CÝ_wI âb¡Jo„m Ûmam ñd-MmbZ à^m{dV hmoVm h¡, BgH$s {dícofUmË_H$ ê$n go Om±M H$s JB© h¡& 
V¡amH$ Am¡a gob-gob nmañn[aH$ {H«$`m Ho$ Amgnmg Ho$ àdmh joÌ Ho$ AZwê$n g§emoYZm| H$s Om±M H$s 
OmEJr&

(ii) gr{_V Ðd _| gúy _Ordm| H$m àgma, ~ëH$ Ðd _| AbJ hmVo m h&¡  Va¡ mH$ H$s ÐdJ{VH$s` N>{d`m| H$s 
{d{Y`m| H$m Cn`mJo  H$aH$o  gr{_V gVhm| H$o  à^md H$s JUZm H$s Om gH$Vr h&¡  g_Vb H$o  nmg _mS° >b 
H$R>mao  emar[aH$ gúy _ Va¡ mH$ H$s N>{d àUmbr Va¡ mH$ H$o  ì`dpñWV EH$m{YH$ {dñVma à{V{Z{YËd H$m 
Cn`mJo  H$aH$o  àmá H$s JB© h&¡  n[aUm_m| H$m Cn`mJo  gÕ¡ m{§ VH$ ê$n go OmM±  H$aZo H$o  {bE {H$`m Om ahm 
h¡ {H$ ñd-MmbZ dJo , Va¡ mH$ H$o  Mmam| Amao  àdmh-jÌo  Ama¡  {d{^Þ Va¡ mH$m| H$o  ~rM ÐdJ{VH$s` 
nmañn[aH$ {H$« `m H$mo n[aamYo  Ûmam H$¡ go ge§ m{o YV {H$`m J`m& 

S>m°. a{d Hw$_ma nwOmbm H$m g_hy  bMrbo Ama¡  g{H$« ` nXmW© àUm{b`m| na Ü`mZ H$o pÝÐV H$aVm h&¡  

g_hy  H$s é{M`m| _| em{_b h,¡  bMrbo nXmW© àUm{b`m| (XmZo m| {ZpîH$« ` Ama¡  g{H$« ` àUmbr) H$s 
^m{¡ VH$s H$m AÜ``Z H$aZm; ñd-g§̀ mOo Z H$o  Ûmam _Ü` ga§ {MV gm_Jr«  H$m {Z_mU©  H$aZm& A{§ V_ 
bú` ZZ¡ mo Ama¡  _Ü`-n_¡ mZo na nZw {Z_© mU©  ̀ m½o ` ga§ MZmAm| H$o  gmW ZB© H$m`mË© _H$ bMrbr gm_Jr«  
{dH${gV h&¡  hmb hr _| CZH$o  g_hy  Zo CÀM nhby AZnw mV H$mbo mBS>b ZZ¡ mßo bQo g²  _| nXmW© H$s EH$ ZB© 
AdñWm H$mo nm`m {Ogo gV§ bw Z Ob¡  H$hm OmVm h¡ (AmH$¥ {V 1.5.2.a)& H$mbo mBS>b ZZ¡ mßo bQo >bQo g²  H$s 
nM¡ r àH$¥ {V H$m Cn`mJo  H$aH$o , H$mbo mBS>b {gñQ>_ H$o  H$B© MaUm| H$m CËnmXZ {H$`m J`m h¡ Og¡ o Ob¡ , 
H$mM± , Ama¡  Ðd {H$« ñQ>br` ga§ MZmE± (AmH$¥ {V 1.5.2.b)& ̀ h g_hy  VZw Ama¡  gH§ $o pÝÐV dmVmdaU _| 
CËàao U g~§ Y§ r ñd-à[o aV H$aZo dmbo H$mbo mBS>b H$Um| H$s J{V H$m {dH$mg Ama¡  AÜ``Z ̂ r H$aVm h&¡
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1.6  àH$mer` BboŠQ´>m°{ZH$s 

S>m°. H$ZJmgoH$aZ Ho$ emoY g_yh Ho$ Ûmam ewê$ {H$E JE àH$mer` BboŠQ´>m°{ZH$s _| emoY _| àH$m{eH$ 
Am¡a BbopŠQ´>H$b npån§J Ho$ Ûmam H$m~©{ZH$ R>mog AdñWm boOa Ho$ Am{dîH$ma na AÜ``Z em{_b h¡& 
hmb hr _|, CÝhm|Zo H$m~©{ZH$ AY©MmbH$ _| MmbH$Vm H$mo ~‹T>mZo Ho$ {bE ZdrZ BboŠQ´>moS> g§aMZm 

2àñVwV H$s Am¡a 25kA/cm  Ho$ {dÚwV àdmh KZËd H$mo àmá {H$`m& H$m~©{ZH$ AY©MmbH$m| _| 
CÀMV_ {dÚwV àdmh KZËd Ho$ CZHo$ Am{dîH$ma Ho$ H$maU, {ZH$Q> ^{dî` _| {dÚwV n§n {d{Y _| 
~hþ-a§J H$m~©{ZH$ boOa H$mo àmá H$aZm g§^d hþAm& O¡d {M{H$Ëgm AZwà`moJm| Ho$ {bE ~hþa§J boOa 
H$s AË`{YH$ Amdí`H$Vm hmoVr h¡& ZrMo Xr JB© AmH¥${V àH$m{eH$ npån§J Ûmam H$m~©{ZH$ EH$b 
{H«$ñQ>b go (a) ñdV…ñ\y$V© CËgO©Z Am¡a (b) boOa CËgO©Z {XImVr h¡&

AmH¥${V 1.5.2 

(a) ñdm^m{dH$ ê$n go hmoZo 
_m°ÝQ>_mo[abmoZmBQ> Z¡ZmoßboQ²g 
go g§VwbZ O¡b H$s EgB©E_ 

N>{d& (b) nmZr-AëH$mohb 
{Û{_{lV {db`Z _| 

b¡nmoZmBQ> Z¡ZmoßboQ²g go Vab 
{H«$ñQ>br` MaU& 

AmH¥${V 1.6 
àH$m{eH$ npån§J Ûmam 

H$m~©{ZH$ EH$b {H«$ñQ>b go 
(a) ñdV…ñ\y$V© CËgO©Z 
Am¡a (b) boOa CËgO©Z

1.7  na_mUw Am¡a AmU{dH$ ̂ m¡{VH$s 

S>m°. gwZrb Hw$_ma Ho$ g_yh H$m bú` O¡{dH$ àmg§{JH$Vm Ho$ AmU{dH$ Am`Zm| Ho$ \$moQ>mo {d`moOZ 
H«$m°g-goŠeZ H$m AÜ``Z H$aZm h¡, Omo CZHo$ \$moQ>mo ^m¡{VH$s JwUm| (O¡go à{VXr{á Am¡a \$moQ>mo 
{d`moOZ) H$s ImoO H$aVo h¢& ̀ h ao{S>`mo Amd¥{Îm-Am`Z-Q´>¡n-AmYm[aV goQ>An Ho$ {S>OmBZ Am¡a 
{Z_m©U Ho$ Ûmam {H$`m OmVm h¡; Am`Z òmoV H$m {Z_m©U Am¡a narjU g\$bVmnyd©H$ {H$`m J`m h¡& 
Am`Z VËd Am¡a CZHo$ narjU dV©_mZ _| à{H«$`mYrZ h¢& IJmob ^m¡{VH$s àmg§{JH$Vm H$s Hw$N> 
à{V{H«$`mAm| H$s Xam| H$mo {ZYm©[aV H$aZo Ho$ {bE à_mÌm amgm`{ZH$ JUZm àJ{V na h¡& IJmob 
^m¡{VH$ à`moJembm AZwg§YmZ H$m`©H«$_ ^maVr` àm¡Úmo{JH$s g§ñWmZ, {Vén{V Ho$ gh`moJ go 
ñWm{nV {H$E Om aho amï´>r` na_mUw, AmU{dH$ Am¡a àH$m{eH$ {dkmZ Ed§ àm¡Úmo{JH$s Ho$ à_wI 
AZwg§YmZ {df`m| _| go EH$ h¡& 

B§g~«wH$ {díd{dÚmb` _| gwZrb Hw$_ma Ûmam {S>µOmBZ Am¡a Am§{eH$ ê$n go {Z{_©V ao{S>`mo-Amd¥{Îm 
Am`Z Q´>¡n goQ>An H$mo Adaº$ ~hþ-\$moQ>moZ {d`moOZ H$m Cn`moJ H$aVo hþE {H«$AmoOo{ZH$ Vmn_mZ na 
àmoQ>m°{ZV {Q´>ßQ>mo\o$Z H$s H§$nZ dU©H«$_r` {deofVmAm| na gyú_-{dbm`H$s`Z Ho$ à^md H$s Om±M 
H$aZo Ho$ {bE {Z`mo{OV {H$`m J`m Wm& H§$nZ nyd©-{d`moOZ ñnoŠQ´>mogH$monr H$m Cn`moJ H$aHo$ H2 
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2.0  amgm`{ZH$ {dkmZ 

AmB©AmB©EgB©Ama, {Vén{V _| amgm`{ZH$ {dkmZ {d^mJ AZwg§YmZ Am¡a {ejU _| {deofkVm H$s 
{d{dY loUr H$s _oµO~mZr H$aVm h¡& {d^mJ _| AË`mYw{ZH$ AZwg§YmZ {df`m| H$s EH$ {dñV¥V l¥§Ibm 
O¡go amgm`{ZH$ Ord {dkmZ, Z¡Zmo n¡_mZo na nXmW© AZwg§YmZ, H$m`m©Ë_H$ ñ_mQ>© nXmW© Am¡a ~¡Q>ar, 
CËàoaU, A{^H$bZmË_H$ Am¡a à_mÌm agm`Z {dkmZ, Am¡a amoJ Ord {dkmZ Ho$ {bE àmg§{JH$ 
ì`mnH$ ñnoŠQ´>mo_oQ´>r Ho$ bmJy joÌm| H$m {dñVma H$aVm h¡& AmH$f©H$ AZwg§YmZ Ho$ Hw$N> joÌ {OZHo$ ~mao 
_| g§H$m` CËgm{hV h¡, CZ_| em{_b h¢: EoßQ>o_a H$m Cn`moJ H$aHo$ O¡d AmU{dH$ H$s nhMmZ, àmoQ>rZ 
(AZ)\$mopëS§>J H$s _¡H«$mo AmU{dH$ O¡d ^m¡{VH$s, noßQ>mBS> Am¡a {S>µOmBZa H$s à{H«$`m go ~Zo 
Ý`ypŠbH$ E{gS>, àmH¥${VH$ CËnmX g§ícofU Am¡a O¡d g§ícofU, C-H g{H«$`U _| 
_oQ>bmo\$moQ>moaoS>m°Šg CËàoaU, {dhmBS´>moOZZ CËàoaU, Ag_{_V g§ícofU, O¡d H$m~©{ZH$ agm`Z 
{dkmZ Am¡a _w»` g_yh agm`Z {dkmZ& BgHo$ A{V[aº$, AZwg§YmZH$Vm© J{Verb IJmob 
amgm`{ZH$ à{H«$`mAm|, H$m~©{ZH$ H«$mo_mo\$moa Am¡a bMrbo nXmW© ñd-g§`moOZ H$s g§JUZm H$aZo Ho$ 
{bE amoMH$ ßboQ>\$m°_© H$m {Z_m©U H$a aho h¢& CÞV {dÚwV agm`Z, {b{W`_ Am`Z ~¡Q>ar agm`Z 
{dkmZ, ~hþH$m`m©Ë_H$ noamoìgH$mBQ> gm_J«r Am¡a hmB{~«S> H$mBab Z¡Zmogm_J«r H$mo gpå_{bV H$aHo$ 
{d^mJ _| Hw$N> AZwg§YmZ {df` bmJy {H$E JE h¢& 

2.1  agm`{ZH$ Ord {dkmZ 

S>m°. AídZr e_m© H$m emoY g_yh O¡d {M{H$Ëgm, O¡d-Z¡Zmo àm¡Úmo{JH$s Am¡a O¡d-Am¡fYr` AZwà`moJm| 
H$s ImoO H$aZo _| é{M aIVm h¡& BZ_| (a) {d{^Þ H¢$ga ~m`mo_mH©$g© Ho$ {déÕ SELEX H$m Cn`moJ 
H$aVo hþE bú` {d{e{ï> DNA/RNA EoßQ>o_a H$m H¥${Ì_ M`Z (b) N>moQ>o AUwAm|, àmoQ>rZ Am¡a miRNA 
H$m nVm bJmZo Ho$ {bE Ý`ypŠbH$ E{gS> AmYm[aV ~m`mog|ga H$m {S>µOmBZ (c) {d{^Þ AmH¥${V Am¡a 
AmH$ma Ho$ gmW DNA/RNAAmYm[aV Z¡Zmo g§aMZmAm| H$m {Z`§ÌUr` g§`moOZ (d) ñ_mQ>© Z¡Zmo gm_J«r 
Ho$ {Z_m©U Ho$ {bE CÎmoOH$ CÎmaXm`r Ý`ypŠbH$ E{gS> O¡go G-¹$mS®>ßboŠg, i-_mo{Q>\$ Am{X H$m 

g§XoedmhH$ H$mo Omo‹S>Zo Ho$ g§~§Y _| AmU{dH$ Am`Z H$s H§$nZ {deofVmAm| H$s Om±M H$s JB© Wr& 
A{YH$m§e g§^m{dV H2 g§XoedmhH$/nmZr Ho$ AUw ñWmZm| H$mo {d{^Þ Cå_rXdma g§aMZmAm| na 
DFT JUZm go nydm©Zw_mZ Ho$ gmW VwbZm H$aHo$ ñWm{nV {H$`m J`m Wm&   

AmH¥${V 2.1.1 
S>m°. AídZr e_m© H$s 

à`moJembm _| dV©_mZ _| 
{H$E Om aho AZwg§YmZ 

{df`
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Cn`moJ H$aZm (e) H¢$ga Ho$ {bE b{jV Xdm {dVaU Ho$ {bE, Ý`ypŠbH$ E{gS> AmYm[aV g§dmhH$m| 
O¡go EoßQ>o_a, Z¡Zmo g§aMZmAm| `m XmoZm| H$m g§`moOZ H$m Cn`moJ H$aVo hþE ZdrZ H$m`©Zr{V`m| H$m 
{dH$mg em{_b h¢& 

g_yh Zo hmb hr _| SELEX nÕ{V H$m Cn`moJ H$aHo$, à_wI ñVZ H¢$ga _mH©$a HER2 Ho$ {déÕ Am¡a 
gmW hr H¢$ga ~m`mo_mH©$a B7-H3 Ho$ {déÕ gra_ à{VamoYr RNA EoßQ>o_aH$m M`Z {H$`m h¡& do 
dV©_mZ _| {d{^Þ H¢$ga gob bmBZm| Ho$ {déÕ BZ EoßQ>_oa H$s A{Zdm`©Vm H$s Om±M H$a aho h¢& 
~m`mog|ga joÌ _|, do g§^m{dV ê$n go {H$gr ̂ r bå~mB© Ho$ miRNA `m DNA/RNA H$m nVm bJmZo 
Ho$ {bE EoßQ>o_a AmYm[aV à{VXr{á bmBQ>-An g|ga na H$m`© H$a aho h¢& BZ g|gam| _| AË`§V gab 
{S>µOmBZ (AmH¥${V 2.1.1, D$na ~mE§) h¢ Am¡a à{VXr{á n[aUm_ Ho$ {bE amgm`{ZH$ Zm_nÌU H$s 
Amdí`H$Vm Zht hmoVr h¡& Eoe à`moJembm {ZH$Q> ̂ {dî` _| CRISPR àUmbr H$m Cn`moJ H$aHo$ OrZ 
g§nmXZ H$s ImoO _| ̂ r é{M aIVr h¡& 

àmo. H¥$îUm JUoe H$m g_yh noßQ>mBS> Am¡a Ý`ypŠbH$ E{gS> Ho$ agm`Z {dkmZ Am¡a Ord {dkmZ _| é{M 
aIVm h¡& {deof ê$n go, CZH$m g_yh ì`wËnÞ noßQ>mBS> Ho$ g_Zwê$nU Am¡a AmH$m[aH$s na ì`wËnÞ 
nm°brnoßQ>mBS> Am¡a H$moboOZ (Pro-Hyp-GlY)n _m°S>b noßQ>mBS>_| L/D-àmobmBÝg na 4(R/S) 

(OH/NH )-à{VñWmnZ H$s ^y{_H$m H$m AÜ``Z H$a ahm h¡& `h àX{e©V {H$`m J`m h¡ {H$ Ho$db 2

trans-(2S, 4R) (L-prolyl) Am¡a trans-(2R, 4S) (D-prolyl) (OH/NH ) h¢So>S> {Q´>nb Hw§$S>bmH$ma 2

Ho$ {dnarV àX{e©V H$moboOZ H$mo à{VñWm{nV H$aVo h¢ Am¡a nmZr _| JmobmH$ma Z¡Zmo H$Um| H$mo {XImVo h¢ 
(AmH¥${V 2.1.2)& ñnmBJoë_g© L Am¡a D H$moboOZ noßQ>mBS²g {_lU H$aZo na ~hþV _O~yV V§VwAm| 
H$mo ~ZmVo h¢&

AmH¥${V 2.1.2 A 
(a) ñnmBJoë_[aH$ H$moboOZ 

noßQ>mBS> erV Am¡a 
VmnmZwerbZ _| {_lU H$aZo 
na AbJ Vah go g§`mo{OV 

hmoVo h¢ Am¡a (b) 
VmnmZwerbZ na erV {_lU 
{S>ñH$ AmH$ma Ho$ Z¡Zmo H$Um| 

Am¡a ZoQ>dH©$ O¡b H$m 
g§`moOZ&  

CZH$s à`moJembm _| EH$ AÝ` n[a`moOZm _| noßQ>mBS> Ý`ypŠbH$ E{gS> (PNA) EZmbm°J Am¡a CZHo$ 
amgm`{ZH$ g§emoYZm| Ho$ {S>µOmBZ, g§ícofU Am¡a O¡d ̂ m¡{VH$s/O¡{dH$ AÜ``Z em{_b h¡ (AmH¥${V 
2.1.2B)& {nN>bo Xmo dfm] Ho$ Xm¡amZ, AmB©AmB©EgB©Ama nwUo _| ewé H$s JB© AnZr n[a`moOZm H$mo 
Omar aIVo hþE, CZHo$ g_yh Zo ''Janus PNAs'' H$m EH$ AË`§H$ amoMH$ Am¡a ZdrZ {S>µOmBZ V¡`ma 
{H$`m h¡ {Og_| Xmo Ag_mZ Mohao h¢& BZ_| qgJb Am¡a S>~b Sw>ßboŠg ~ZmZo Ho$ {bE Xmo AbJ-AbJ 
nyaH$ DNA/RNA/PNA ñQ´>¢S²g _| go {H$^r ^r Mohao `m XmoZm| Moham| H$mo nhMmZZo H$s `mo½`Vm h¡& 
S>~b Sw>ßboŠg _| àË`oH$ Sw>ßboŠg dmQ>gZ-{H«$H$ AmYma ̀ w½_Z go {_bH$a ~Zm h¡& XmoZm| Sw>ßboŠg 
AHo$bo AbJ-AbJ T s Ho$ gmW {nKbVo h¢ Am¡a S>~b Sw>ßboŠg _| do AnZo T s H$s _hËdnyU© d¥{Õ m m

H$m àXe©Z AHo$bo Sw>ßboŠg H$s VwbZm _| EH$g_mZ ê$n go H$aVo h¢& XmoZm| Amoa AmYma AZwH«$_ H$s 
àH¥${V Ho$ AmYma na, CZHo$ nmg CÀMVa H«$_ g§aMZmAm| H$s EH$ {dñV¥V {d{dYVm Ho$ {bE ñd`§ H$mo 
BH$Æ>m H$aZo H$s j_Vm h¡, Omo Ý`ypŠbH$ E{gS> AmYm[aV Z¡Zmo gm_{J«`m| _| ZE à{V_mZ ImobVo h¢&

A B

SEM AFM
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AmH¥${V 2.1.2 B 

Janus PNA Sw>ßboŠg H$s 
AmH$m[aH$s Ho$ gmW 

cDNA/RNA/PNA Ho$ gmW 
S>~b Sw>ßboŠg ~ZmVm h¡ Am¡a 

S>~b Sw>ßboŠg _| Tm ~‹T>mVm h¡& 

S>m°. amOoe {dídZmWZ H$s à`moJembm H$m AÜ``Z H$m~©{ZH$ agm`Z {dkmZ Am¡a amgm`{ZH$ Ord 

{dkmZ Ho$ B§Q>a\o$g na Ho$pÝÐV h¡& _moQ>o Vm¡a na, g_yh g_wÐ go ì`wËnÞ àmH¥${VH$ CËnmXm| H$s 
Am¡fYr` j_Vm H$m XmohZ H$aZo _| é{M aIVm h¡& CZH$m g_yh H¢$ga, ~hþ-à{VamoYr amoJOZH$m| Am¡a 
_bo[a`m Ho$ {déÕ O¡d g{H«$` AJwAmB© H$mo dhZ H$aZo Ho$ {bE àmH¥${VH$ _MmZm| na g§píbï> agm`Z 
{dkmZ H$s e{º$ H$m Cn`moJ H$aZo Ho$ {bE gh{H«$`mË_H$ CnH$aU H$mo H$m`© _| bJmVm h¡ (AmH¥${V 
2.1.3)& hmb hr Ho$ EH$ CXmhaU Ho$ ê$n _|, S>m°. {dídZmWZ Ho$ g_yh Zo N>moQ>o AUwAm| H$s {M{H$Ëgr` 
j_Vm H$m Cn`moJ H$aVo hþE, CÝhm|Zo àmH¥${VH$ Am¡a J¡a-àmH¥${VH$ g{hV 350,000 H$m~©{ZH$ 
`m¡{JH$m| H$s EH$ ~‹S>r bmB~«oar H$mo AZwHy${bV {H$`m h¡ Am¡a _mZd amB~moÝ`ypŠb`moQ>mBS> [aS>ŠQ>og Ho$ 
{ZfoY Ho$ _mÜ`_ _| gwa{jV H¢$ga {damoYr Am¡f{Y H$s nhMmZ H$s h¡& AnZo H$m_ go nhbo, Bg H¢$ga 
bú` Ho$ A{YH$m§e AdamoYH$ Ý`ypŠb`mo{Q>{S>b AmBgmoñQ>a Wo Am¡a Bg{bE CÀM àd¥{Îm g{hV ~§X 
bú` Ho$ gmW à{V{H«$`m ì`º$ H$s {Oggo J§^ra Xþîà^md n¡Xm hþE& {deof ê$n go, g_yh Zo Bg à_wI 
M`mnM` EÝµOmBB_ Ho$ O¡d g{H«$` Ebm°ñQ>[aH$ _m°Sw>bH$ H$m M`Z H$aZo H$s {Xem _| ZB© {d{Y 
{dH${gV H$s h¡& S>m°. {dídZmW Zo (a) {ZpîH«$` a 6 h¡Šgm_g© _| g{H«$` {S>_a go g§VwbZ gmYZm Am¡a 
(b) CËàoaH$ gmBQ> na N>moQ>o AUwAm| Ho$ ~§YZ Ho$ _mÜ`_ go Bg EÝOmµB_ H$s O¡d ̂ m¡{VH$s J{VH$s H$mo 
ì`dpñWV H$aZo Ho$ {bE Bg ZdrZ H$m`©Zr{V H$mo àH$m{eV {H$`m (PNAS, 2017)&  

AmH¥${V 2.1.3 
{dídZmW Ho$ emoY g_yh Ho$ 
hmb Ho$ AÜ``Zm| Ho$ {bE, 

XoI|: J. Biol. Chem. 

2017, 292, 16463-

16476; Alam et al. 

Proc. Natl. Acad. Sci. 

U. S. A., 2017, 114, 

8241-8246; Huff et al. 

J. Med. Chem. 2018, 

61, 666-680.

emoY dV©_mZ _| O¡d g{H«$` {S>µOmBZa gmBŠbmo{S>noßQ>mBS²g ~ZmZo Ho$ {bE AëH$mbm°BS²g Ho$ O¡d 
g§ûcofU Ho$ {bE amï´>r` {dkmZ \$mC§So>eZ Ho$ Ûmam {dÎm nmo{fV h¡& AmB©AmB©EgB©Ama _|, AnyU© 
{M{H$Ëgm µOéaVm| H$mo nyam H$aZo Ho$ {bE ̂ maVr` nmXn ~m`moQ>m H$s CëboIZr` j_Vm H$mo COmJa 
H$aZo H$s Amoa Ü`mZ Ho$pÝÐV {H$`m J`m h¡&   
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S>m°. gm¡{_V e§H$a _§S>b H$m g_yh EH$b AUw Ho$ ñVa na ~hþ-S>mo_oZ àmoQ>rZ H$s J{VerbVm H$s Om±M 

H$aZo _| é{M aIVm h¡& BZ AÜ``Zm| Ho$ {bE _m°S>b àUmbr Ho$ ê$n _| hrQ> em°H$ àmoQ>rZ H$mo MwZm J`m 
h¡& hrQ> em°H$ àmoQ>rZ, DnaK H$mo E. coli _| ì`º$ Am¡a emo{YV H$aVm h¡& ~ëH$ ñnoŠQ´>moñH$mo{nH$ 
CnH$aU O¡go gHw©$ba S>mBH«$mo{gÁ_ (CD) ì`º$ {H$E JE DnaK H$s {ÛVr`H$ Am¡a V¥Vr`H$ g§aMZm 
H$mo ImoOZo Ho$ {bE Cn`moJr h¡& àmoQ>rZ H$mo DNA Ho$ gmW g§`wp½_V {H$`m J`m h¡ Vm{H$ gm{hË` _| 
~VmE JE àmoQ>moH$m°b àH$mer` {M_Q>r (OT) (AmH¥${V 2.1.4) H$m Cn`moJ H$aVo hþE EH$b AUw _mn 
Ho$ {bE Cn`wº$ hmo gHo$& CZHo$ emoY H$m CÔoí` AmoQ>r H$m Cn`moJ H$aHo$ M¡namoZ MH«$ go Ow‹S>o DnaK 
Ho$ H$m`m©Ë_H$ ê$n go àmg§{JH$ VoOr go g§ê$nr` AdñWm H$m AÜ``Z H$aZm h¡&

g_yh Cg V§Ì H$m ̂ r AÜ``Z H$a ahm h¡ {OgHo$ Ûmam DNA _| A§V{d©ï> àmoQ>rZ Ho$ ê$n _| _Ü`dVu 
AdñWm H$s nhMmZ H$aZo Ho$ {bE O¡d ^m¡{VH$s VH$ZrH$ O¡go AmB©Q>rgr, à{VXr{á Am¡a AmoQ>r H$m 
Cn`moJ H$aVo hþE Vrd« g_` n¡_mZo _| hmoZo dmbo n[adV©Z go Ow‹S>o DNA _| àmoQ>rZ A§V{d©ï> hmoVm h¡& 
CZH$s _m°S>b DNA PwH$md àmoQ>rZ, Cren7, Omo H«¡$Zm{H©$`moQ>m _| g§a{jV H«$mo_o{Q>Z àmoQ>rZ h¡, Ho$ gmW 
AbJ (AT/GC) g§`moOZ go {_bH$a DNA H$s nmañn[aH$ {H«$`m Ho$ AÜ``Z H$aZo H$s ̀ moOZm h¡& 
J{VO _mJ© H$mo g_PZo Am¡a àmoQ>rZ-DNA nmañn[aH$ {H«$`m H$s J{V H$mo g_PZo go H¢$ga CnMma Ho$ 
{bE Am¡f{Y {S>µOmBZ _| _hËdnyU© ̀ moJXmZ hmoJm&

AmH¥${V 2.1.4 
{d{eï> EH$b AUw àH$mer` 

{M_Q>r naI Ohm± EH$b 
{g{bH$m _ZH$m àH$mer` Omb 
Ho$ Ho$ÝÐ _| \±go hmoVo h¢ {Og_| 
_ZH$m go Ow‹S>o DNA AUw hmoVo 
h¢& `h DNA pñà§J Ho$ ê$n _| 

H$m`© H$aVm h¡ Omo _ZH$m| Ho$ 
~rM g§b¾ hmoZo Am¡a _ZH$m 
{dñWmnZ Ho$ H$maU ~b H$m 

AZw^d H$aVm h¡& {MÌ (a) _| 
Cren7 Ho$ {~Zm, _ZH$m Ho$ÝÐ 
(So>íS> bmBZ) _| \±go hmoVo h¢, 
Bg àH$ma EH$ {Za§Va ~b H$m 

AZw^d hmoVm h¡ O~{H$ {MÌ 

(b) _| Cren7 H$s CnpñW{V, 
BgHo$ A§V{d©ï> Am¡a DNA Ho$ 

PwH$md Ho$ H$maU, _mo~mBb 
Omb _| _ZH$m Omb Ho$ÝÐ go 
ZB© pñW{V (S>m°Q>oS> bmBZ) na 
{dñWm{nV hmo OmVm h¡, {Oggo 

~b _| n[adV©Z hmoVm h¡&  

2.2  g§píbï> H$m~©{ZH$ agm`Z {dkmZ 
2 3S>m°. nwéfmoÎm_Z JmonrZmW Ho$ emoY g_yh H$m _w»` {df` sp  Am¡a sp  C-H ~m°ÝS²g H$s C-H 

H$m`m©Ë_H$H$aU Ho$ {bE ZE CËàoaH$ CnH$aU O¡go Ñí` àH$me \$moQ>moaoS>m°Šg, g§H«$_U YmVw Am¡a 
Xmohao (_oQ>bmo\$moQ>moaoS>m°Šg) CËàoaU H$m Cn`moJ H$aVo hþE ZB© g§pûcï> {d{Y`m| H$m {dH$mg H$aZm h¡ 
(AmH¥${V 2.2)& bú` {\$ZmBb ̀ y[agm g§aMZm H$m C-H H$m`m©Ë_H$H$aU h¡ Omo H$B© Am¡f{Y`m| Am¡a 
àmH¥${VH$ CËnmXm| _| _m¡OyX h¡& Bg g§X^© _|, CZHo$ g_yh Zo hmb hr _| Xmohao _oQ>bmo\$moQ>moaoS>m°Šg 
CËàoaU H$m Cn`moJ H$aHo$ {\$ZmBb ̀ y[a`m ì`wËnÞ Ho$ C-H Eo[ab{gZ H$mo àmá {H$`m& CZHo$ ̂ {dî` 
H$m bú` C-H H$m`m©Ë_H$H$aU à{V{H«$`mAm| O¡go EgmBboeZ, Q´>mBâbwamo{_WmBboeZ, Amobo{\$ZoeZ 
Am{X H$mo àmá H$aZm h¡& g_yh Cn`wº$ Q>oåßboQ> H$m Cn`moJ H$aHo$ E{b\o${Q>H$ H$m~m}pŠg{bH$ E{gS> 
(b & g), {\$ZmBb Egr{Q>H$ E{gS> Am¡a _¢So>{bH$ E{gS> ì`wËnÞ (_oQ>m Am¡a n¡am) Ho$ gwXÿa C-H 

H$m`m©Ë_H$H$aU _| é{M aIVm h¡& 
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2.3 O¡d-AH$m~©{ZH$ agm`Z {dkmZ

_oQ>bmoEÝµOmB_ OrdZ pñWaVm Ho$ {bE gm_mÝ` O¡{dH$-g_pñW{V H$mo ~ZmE aIZo Ho$ {bE _hËdnyU© 
O¡{dH$ à{V{H«$`mAm| H$mo CËào[aV H$aVo h¢& S>m°. n§H$O Hw$_ma H$mobr H$m g_yh AZwH$aU EÝµOmB_r 
àUm{b`m| O¡go ZmB{Q´>H$ Am°ŠgmBS> {gÝWoµO (NOS), ZmBQ´>mBS> [aS>ŠQ>og (NiR), ZmB{Q´>H$ 
Am°ŠgmBS> S>mBAm°ŠgrOZoO (NOD) na Ü`mZ Ho$pÝÐV H$a ahm h¡ (AmH¥${V 2.3)& CZH$m g_yh 
{d{^Þ EÝµOmB_r à{V{H«$`mAm| Ho$ `m§{ÌH$ _mJ© _| A§VÑ©{ï> àXmZ H$aZo Ho$ {bE {d{^Þ YmVw 

2- -Am°ŠgrOZ _Ü`dVu: YmVw-noamoŠgmo (M-O ), YmVw-gwnamoŠgmo (M-O )Am¡a YmVw-AmoŠgmo (M-2 2

2-O ) H$mo A{^b{jV H$a ahm h¡&

AmH¥${V 2.2  
{\$ZmBb`y[a`m Ho$ Xmohao 

n¡bo{S>`_-\$moQ>moaoS>m°Šg Zo 
C-H Eo[ab{gZ H$mo 

CËào[aV {H$`m&  

AmH¥${V 2.3 

O¡{dH$ àUm{b`m| _| 
~m`mo{__o{Q>H$ àUmbr Am¡a 

AH$m~©{ZH$ amgm`{ZH$ 
ê$nm§VaU&  

CZHo$ g_yh H$m EH$ Am¡a AÝ` é{M joÌ {d{^Þ O¡{dH$ à{V{H«$`mAm| H$mo CËào[aV H$aZo Ho$ {bE 
g§H«$_U YmVw Am`Zm| Ho$ {bE O¡{dH$ ê$n go _hËdnyU© N>moQ>o AUwAm| O¡go O  , NO , CO , CO  , Am¡a 2 2

H S, Am{X H$m g{H«$`U h¡& AZwg§YmZ Ho$ g§~§{YV joÌm| _| g§Ho$VZ J¡gm| (NO, CO and H S) Am¡a 2 2

à{V{H«$`merb Am°ŠgrOZ àOm{V`m| (AmaAmoEg, O¡go {H$ gwnaAm°ŠgmBS>, noamoŠgrZmBQ´>mBQ>, 
hmBS´>mopŠgb ao{S>H$ëg, NO Am{X) Ho$ O¡d-g§doXZ,nmZr H$m Am°ŠgrH$aU, CËàoaU, Am¡a O¡{dH$ 2 

ê$n go IVaZmH$ g§píbï> ~hþbH$ (nm°brE{WbrZ, nm°brEñQ>g© Am{X) Ho$ {dH$ën Ho$ ê$n O¡d-Z¡Zmo 
gm_J«r H$m {dH$mg H$aZm ̂ r em{_b h¢&  

2.4  H$m~©-YmpËdH$

S>m°. AéU Hw$_ma ~ma Ho$ g_yh H$s emoY é{M AZwà`moJm| O¡go _o_moar ^§S>maU, à_mÌm JUZm Am¡a 
g§Mma, pñàÝQ>mo{ZŠg, ~m`mo{ZŠg, Am{X Ho$ àXe©Z _| gwYma Ho$ {bE AmU{dH$ Am¡a A{V AmU{dH$ 
Mwå~H$s` gm_{J«`m| Ho$ AZwà`moJm| na h¢& do YmVw g_yhm| H$mo àmá H$aZo Ho$ {bE ñ_mQ>© H$m~©{ZH$ / 
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AH$m~©{ZH$ {bJ¢S²g H$mo {S>µOmBZ Am¡a g§íco{fV H$aVo h¢ Omo YmVw Ho$ÝÐ(Ðm|) Ho$ Amgnmg dm§{N>V 
amgm`{ZH$ H$m`m©Ë_H$Vm Am¡a Á`m{_Vr` gm§pñW{V H$mo bmJy H$aVo h¢& g_Ýd` Á`m{_{V Am¡a 
{H«$ñQ>b-joÌ gm§pñW{V Q>çyqZJ Ho$ _mÜ`_ go E{ZgmoQ´>mo{nH$ YmVw Ho$ÝÐ Ho$ Am`{ZH$ Mwå~H$s` 
E{ZgmoQ´>monr H$mo VXZwHy$b {H$`m Om gH$Vm h¡& AmU{dH$ Am¡a ~ëH$ XmoZm| ê$nm| _| gm_J«r H$m dU©Z 
H$aZo Ho$ {bE {d{^Þ ñnoŠQ´>moñH$mo{nH$, EŠg-ao {H«$ñQ>bmoJ«m{\$H$, _¡¾oQ>mo_o{Q´>H$ VH$ZrH$m| Am¡a 
{dícofUmË_H$ nÕ{V`m| H$m Cn`moJ {H$`m OmVm h¡& AmU{dH$ ñVa na amgm`{ZH$ Am¡a Á`m{_Vr` 
Q>çyqZJ nXmZwH«${_V Xþb©^-n¥Ïdr Am¡a g§H«$_U YmVw g_yhm| _| EH$b-AUw Mwå~H$ ì`dhma H$mo 
àñVwV H$a gH$Vm h¢ (AmH¥${V 2.4.1)& 

AmH¥${V 2.4.1 
(a) g_Ýd` Á`m{_{V 
~XbZo na Mwå~H$s` 

E{ZgmoQ´>monr Ho$ n[adV©Z H$mo 
XoIZo Ho$ {bE H$mQy>©Zr 

{Zê$nU; (b) noÝQ>moJmoZb 
~mB{nam{_{S>H$b  g_Ýd` 

Á`m{_{V Ho$ gmW Dy 

(III)-AmYm[aV g_yh Omo 
EH$b-AUw Mwå~H$ ì`dhma 

H$mo àX{e©V H$aVm h¡& 

AmH¥${V 2.4.2 
emoY Ho$ joÌ (~mE§); 

AD/HT à{V{H«$`mAm|  Ho$ 
{bE H$m°nao{Q>d Mn-g_yh H$m 

Cn`moJ {H$`m J`m (XmE§)

CËàoaH$ à{H«$`mE± _w»` ê$n go g^r Am¡Úmo{JH$ ê$n go CËnm{XV agm`Zm| Ho$ 80% Ho$ g§ícofU _| 
em{_b h¢& VH©$g§JV {S>µOmBZ Ûmam ZB© CËàoaH$ àUm{b`m| H$mo {dH${gV H$aZo Ho$ {bE AJ«Ur 
Ñ{ï>H$moUm| H$m nyaH$, g§M`{dÝ`mg Am¡a Cƒ-àdmh j_Vm H$m`© àUmbr h¡& S>m°. EH$å~mam_ ~bam_Z 

H$s emoY é{M _| \$sS>ñQ>m°H$ agm`Zm| (hmBS´>moOZ {Z_m©U) Ho$ {ZO©brH$aU Ho$ {bE ZdrZ CËàoaH$ / 
CËàoaH$s gm_{J«`m| Ho$ {S>µOmBZ Am¡a {dH$mg Ho$ {bE ̀ §ÌdV Ñ{ï>H$moU; C-1 agm`Z {dkmZ (_yë` 
d{Y©V agm`Zm| Am¡a ~hþbH$ Ho$ {bE Co  g{hV) Am¡a Ziegler-Natta ~hþbH$sH$aU CËàoaU _| 2

ZdrZ S>moZa H$m {dH$mg em{_b h¡ (AmH¥${V 2.4.2)&  

2.5  _mg ñnoŠQ´>mo_rQ>a B_oqOJ 

S>m°. {e~Xmg ~ZOu H$m g_yh ì`mnH$ Am`ZmBµOoeZ _mg ñnoŠQ´>mo_oQ´>r (MS) H$m Cn`moJ H$aVo hþE 
{dícofUmË_H$ AÜ``Z na Ü`mZ Ho$pÝÐV H$aVm h¡, Omo CÀM g§doXZerbVm Am¡a {d{eï>Vm Ho$ gmW 
AmU{dH$ Am¡a O¡d agm`Z naI Ho$ {bE C^aVr hþB© VH$ZrH$ h¡& S>m°. ~ZOu H$s à`moJembm amoJ 
{ZXmZ Am¡a H¢$ga _m{O©Z {dícofU Ho$ {bE {demofU BboŠQ´>moñào Am`ZmBµOeoZ _mg ñnoŠQ´>mo_oQ´>r 
(DESI-MS) VH$ZrH$ H$m Cn`moJ H$aVr h¡ (AmH¥${V 2.5)& CZH$m CÔoí` H¢$ga _m{O©Z {dícofU _| 
DESI-MS, EH$Va\$m _yÌdm{hZr ~mYm (UUO) H$m erK« nVm bJmZo, Am¡a Zo\«$mo{Q>H$ {gÝS´>mo_ H$m 
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{ZXmZ Ho$ {bE àmoQ>moH$m°b Ho$ {dH$mg Am¡a AZwHy$bZ H$s {Xem _| {d{^Þ àH$ma Ho$ amoJm| Ho$ {ZXmZ Ho$ 
{bE M`mnM` ~m`m}_mH©$a H$s ImoO H$aZm h¡& {gµOmo\«o${Z`m Ho$ {bE XoI^mb q~Xþ aº$ narjU Ho$ 
{dH$mg Ho$ {bE A§{V_ bú` Ho$ gmW {gµOmo\«o${Z`m amo{J`m| Ho$ aº$ {dícofU Ho$ {bE CÀM -àdmh 
j_Vm MS ñH«$sqZJ nÕ{V ̂ r ñWm{nV H$s JB© h¡, Omo AmO VH$ CnbãY Zht h¡&

~ZOu H$s à`moJembm {~ÀNy> {df KQ>H$m| Ho$ {dícofU Am¡a CZH$s O¡{dH$ J{V{d{Y`m| H$m AÜ``Z 
H$aZo Ho$ {bE àmo. [aMS©> EZ. µOoao (ñQ>¡Z\$moS©> {díd{dÚmb`), àmo. bm¡[admb S>r. nmogmZr (UNAM 
_¡pŠgH$mo), Am¡a àmo. amoOo{b`mo hZmªSo>µO-nm§S>mo (INCMNSZ _¡pŠgH$mo) Ho$ gmW A§Vam©ï´>r` gh`moJ 
_| g{H«$` ê$n go H$m`©aV h¡& Q>r_ Zo {~ÀNy> (Diplocentrus melici) Ho$ {df go Xmo ZE a§J ~XbZo dmbo 
~|Omo{¹$ZmoZ ̀ m¡{JH$ nmE, Omo Vno{XH$ (TB) Am¡a ñQ>mµ\$ g§H«$_U Ho$ BbmO Ho$ g§Ho$V {XImVo h¢&

AmH¥${V 2.5 

(a) ~m`moßgr Z_yZm| go H¢$ga 
_m{O©Z H$m {dícofU H$aZo 
Ho$ {bE DESI-MSI Am`Z 

òmoV H$m {MÌU (b) gm_mÝ` 
Am¡a H¢$ga dmbo D$VH$ Ho$ 

EH$b {nŠgob go 
ZH$mamË_H$ Am`Z _moS> 

DESI-MSI àmoµ\$mBb& (C) 
àmoñQ>oQ> D$VH$ Z_yZo _| 14 

AbJ-AbJ {b{nS> H$m 
ñWm{ZH$ {dVaU (D$nar  

~mE§ AZwê$n EM E§S> B© 
Yw§Ybm {XImVm h¡) {Og_| 

XmoZm| gm_mÝ` (Zrbr 
ê$naoIm) Am¡a H¢$ga (bmb 

ê$naoIm) em{_b h¢&

O¡{dH$ AÜ``Z Ho$ Abmdm, g_yh à{V{H«$`m V§Ì H$mo g_PZo Ho$ {bE _mBH«$moS´>moßboQ> agm`Z {dkmZ 
Am¡a Am°ZbmBZ _mg ñnoŠQ´>mo_oQ´>r Ho$ {dH$mg H$aZo _| ^r em{_b h¡& {d{^Þ Am°ZbmBZ ì`mnH$ 
Am`ZmBµOoeZ (DESI, nona ñào, BboŠQ´>moñào Am{X) _mg ñnoŠQ´>mo_oQ´>r VH$ZrH$m| H$m Cn`moJ 
à{V{H«$`m V§Ì Ho$ {ddaU H$mo gy{MV H$aZo dmbo à{V{H«$`m {_lU go j{UH$ jU^§Jwa _Ü`dVu H$mo 
H¡$ßMa H$aZo Ho$ {bE {H$`m Om ahm h¡& 

2.6  _w»` g_yh agm`Z {dkmZ Am¡a CËàoaU 

S>m°. gwXrám am°` H$m emoY g_yh _w»` g_yh VËdm| / {_{lV _w»` g_yh VËd (0)-g§H«$_U YmVw 
(0) Ho$ H$m~m©BZ g_{W©V CÀM Am°ŠgrOZ Am¡a Z_r g§doXZerb hrQ>amoS>m`Q>mo{_H$ (0) ̀ m¡{JH$m| Ho$ 
g§ícofU Am¡a gOmVr` CËàoaU _| CZHo$ g§^m{dV AZwà`moJm| na Ü`mZ Ho$pÝÐV H$aVm h¡ (AmH¥${V 
2.6)& g_yh àm`mo{JH$ Am¡a H$åß`yQ>oeZb agm`Z {dkmZ XmoZm| na H$m`© H$aVm h¡, Omo ~Zo hþE {dXoer 
AUwAm| Ho$ ~§YZ Ho$ gmW-gmW Mb aho gOmVr` CËàoaU Ho$ ̀ m§{ÌH$s nhbwAm| H$s {dñV¥V OmZH$mar 
àXmZ H$aVm h¡& g_yh N>moQ>o O¡{dH$ ê$n go àmg§{JH$ H$m~©{ZH$ AUwAm| H$mo g§íco{fV H$aZo Ho$ {bE 
ZdrZ g§H«$_U YmVw g_yhm| H$m Cn`moJ H$aVo hþE H$m`©àUmbr {dH$mg _| ̂ r em{_b h¡&
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2.7 H$m`m©Ë_H$ gm_J«r 

S>m°. dr.Aa{dÝXZ H$m g_yh BboŠQ´>m°{ZH$ H$Mao Ho$ nwZM©H«$U na Ü`mZ Ho$pÝÐV H$a ahm h¡, Omo {H$ 
har-^ar Am¡a {MañWm`r n¥Ïdr Ho$ g§X^© _| _hËdnyU© h¡ Am¡a gm_J«r agm`Zkm| Ho$ {bE _w»` 
MwZm¡{V`m| _| go EH$ h¡& {d{^Þ B©-H$Mao Ho$ ~rM, e{º$embr Am¡a n`m©daU H$s Ñ{ï> go gm¡å` 
AZwà`moJm| O¡go J¡g ^§S>maU Ho$ {bE ñnoÝQ> {b{W`_ Am`Z ~¡Q>arO (LIB) H$m g§MmbZ AË`{YH$ 
dm§{N>V h¡& H$m~©Z`wº$ gm_{J«`m| H$mo CZHo$ CËH¥$ï> JwUm| Ho$ H$maU J¡g ̂ §S>maU O¡go N , H , Am¡a Co  2 2 2

_| AmemOZH$ gm_{J«`m| _| go EH$ _mZm J`m h¡& ñnoÝQ> LIB Ho$ nwZM©H«$U Ho$ Xm¡amZ, YmVw-g_¥Õ 
H¡$WmoS> gm_J«r H$s VwbZm _| {d^mOH$ (~hþbH$) Am¡a EZmoS> ̂ mJ J«o\$mBQ> Cno{jV ̂ mJ h¢ (AmH¥${V 
2.7.1)& hmb Ho$ H$m_ _|, CÝhm|Zo J¡g ̂ §S>maU gm_J«r Ho$ ê$n _| ñnoÝQ> LIB EZmoS> go {d^mOH$m| Am¡a 
J«o\$sZ go H$m~©Z Z¡Zmo g§aMZm H$s V¡`mar Ho$ {bE Ñ{ï>H$moU {dH${gV {H$`m h¡& CZHo$ g_yh Zo ñnoÝQ> 
LIB go ~hþbH$ {d^mOH$m| H$mo g\$bVmnyd©H$ CËnÞ {H$`m h¡ Am¡a {Z`{_V à{H«$`m Ho$ ~Om` 
Q>oåßboQ>-_wº$ g§ícofU H$m`©Zr{V H$m Cn`moJ H$aVo hþE CÝh| H$m~©Z ImoIbo Jmobo H$mo V¡`ma H$aZo Ho$ 
{bE nyd©Jm_r Ho$ ê$n _| Cn`moJ {H$`m h¡ Omo Cg Q>oåßboQ> H$mo hQ>mZo Ho$ {bE _O~yV E{gS> HF O¡go 
boVm h¡& Bgr àH$ma, hm{ZH$maH$ amgm`{ZH$ AnMm`H$ O¡go hmBS´o>{µOZ Ho$ ~Om` H$_ H$maH$ Ho$ ê$n 
_| AnZo ~mhar YmpËdH$ _m_bm| H$m Cn`moJ H$aHo$ ñnoÝQ> LIB's J«o\$mBQ> go Ý`yZ J«o\$sZ Am°ŠgmBS> 
(rGO) H$mo V¡`ma {H$`m J`m& CÝhm|Zo AÀN>r ^§S>maU j_VmAm| Ho$ gmW ñnoÝQ> LIBs go nwZM©{H«$V 
gm_{J«`m| H$m Cn`moJ H$aHo$ à^mdembr J¡g (N , H , Am¡a Co ) ̂ §S>maU H$m g\$bVmnyd©H$ àXe©Z 2 2 2

{H$`m h¡& 

AmH¥${V 2.6 

(a) g_yh 13 go 15 VËdm| 
H$s {dXoer àOm{V`m| Ho$ 

pñWarH$aU Ho$ {bE CËH¥$ï> 
{bJ¢S> Ho$ ê$n _| MH«$s` 

ApëH$b (A_rZmo) H$m~}Ýg& 

(b) O¡{dH$ _hËd aIZo dmbo 
N>moQ>o H$m~©{ZH$ AUwAm| Ho$ 
g§ícofU Ho$ {bE CËH¥$ï> 

gOmVr` CËàoaH$ Ho$ ê$n _| 

{_{lV 3d/4f g_yh&

AmH¥${V 2.7.1 
ñnoÝQ> LIB H$s [aH$dar 
à{H«$`m H$m `moOZm~Õ 

{Zê$nU 



dm{f©H$ à{VdoXZ 2018-19 | 47

S>m°. OZmX©Z Hw§$Sy> H$m g_yh ~hþH$m`m©Ë_H$ gm_{J«`m| na é{M aIVm h¡ Omo D$Om© Am¡a n`m©daU _| 

AZwà`moJm| H$mo b{jV H$aVo h¢& AZwg§YmZ à`mgm| Ho$ A{^Þ A§J Ho$ ê$n _| qgMZ agm`Z {dkmZ 
g§ícofU Am¡a {S>dmBg VH$ZrH$ H$m Cn`moJ H$aVo hþE BZHo$ g_yh Zo YmpËdH$ Am¡a AY©MmbH$ H$Um| 
(~ëH$ Am¡a Z¡Zmo MaUm|, {WZ {\$ë_|) na _w»` Ü`mZ Ho$pÝÐV {H$`m h¡& dV©_mZ _|, BZH$m Ü`mZ 
LEDs Ho$ {bE ì`mnH$ ~¢S> CËgO©Z _| AZwà`moJm| Ho$ {bE H$_ Am`m_r brS> hobmBS> noamoìgH$mBQ> 
(2D AmH¥${V 2.7.2 _| Xem©`m J`m h¡) Am¡a 1D na Ho$pÝÐV h¡& BZ noamoìgH$mBQ> H$s {d_r`Vm 
Q>çyqZJ {bJ¢S> Ho$ VH©$g§JV {dH$ën, Am¡a à{V{H«$`m H$s pñW{V`m| Ho$ _mÜ`_ go àmá H$s OmVr h¡& 
n[aUm_r H$_ Am`m_r noamoìgH$mBQ> H$s g§aMZm H$s Q>çyZo{~{bQ>r _moQ>o Vm¡a na ~«m°S> ~¢S> CËgO©Z Ho$ 
JwUm| H$mo {Z`§{ÌV H$aVr h¡&_yb^yV AÜ``Z {d{^Þ H$maH$m| H$mo g_PVo h¢ Omo BZ H$_ Am`m_r 
noamoìgH$mBQ> _| H$m`©j_ ~«m°S> ~¢S> CËgO©Z Ho$ g\$bVmnyd©H$ {Z_m©U H$mo {Z`§{ÌV H$aVo h¡, BgH$s 
g§pícï> Ñ{ï>H$moU H$m Cn`moJ H$aHo$ ̂ mar Om±M H$s JB©& 

AmH¥${V 2.7. 2 
{bJ¢S> 2-(2-Aminoethyl) 

isothiourea 
S>mBhmBS´>mo~«mo_mBS> Ho$ gmW 

brS> ~«mo_mBS> noamoìgH$mBQ> H$s 
2D g§aMZm H$m {Zê$nU 
{Og_| {bJ¢S> H$mo brS> 

hobmBS> Am°ŠQ>mhoS´>m H$s H«${_H$ 
naVm| Ho$ ~rM ñWmZr`H¥$V 

{H$`m OmVm h¡, Am¡a 
AH$m~©{ZH$ AY©MmbH$ T>m±Mo 

H$m JR>Z ì`mnH$ ~¢S> CËgO©Z 
H$mo àX{e©V H$aVm h¡& 

S>m°. OVre Hw$_ma H$m emoY g_yh H$m Ü`mZ ZdrZ H$m~©{ZH$, AH$m~©{ZH$ Am¡a hmB{~«S> H$mBab Z¡Zmo 

gm_{J«`m| Ho$ {S>µOmBZ, g§ícofU Am¡a Om±M na Ho$pÝÐV h¡ Omo Ý`yamo{S>OZao{Q>d amoJ H$m nVm bJmZo 
Am¡a gwajm ñ`mhr Ed§ àH$me CËgO©H$ gm_J«r H$m {dH$mg Ho$ joÌm| _| AZwà`moJ ImoO gH$Vo h¡& 
nhbr n[a`moOZm Z¡Zmo n¡_mZo na H$mBa{bQ>r Ho$ ~w{Z`mXr V§Ì H$mo g_PZo Ho$ CÔoí` go H$mBab 
ßbmµÁ_mo{ZH$ gmoZo Am¡a Mm§Xr H$s Z¡Zmo gm_{J«`m| Ho$ EH$b H$U Om±M na Ho$pÝÐV h¡& BZH$m Cn`moJ 
Ý`yamo{S>OZao{Q>d amoJ O¡go AëµOmB_a Am¡a nm{H©$gÝg amoJ Ho$ {ZXmZ Am¡a {M{H$Ëgm Ho$ {bE {H$`m 
OmEJm& Xÿgar n[a`moOZm H$m~©{ZH$ Am¡a AH$m~©{ZH$ Z¡Zmo gm_{J`m| Ho$ g§ícofU na h¡ Omo H$mBab 
àH$me H$m CËgO©Z H$a gH$Vr h¡ VWm H$m~©{ZH$ Am¡a AH$m~©{ZH$ AmU{dH$ àUm{b`m| _| CÎmo{OV 
pñW{V H$mBab g§Xr{á Ho$ V§Ì Ho$ AÜ``Z Ho$ {bE {Z`mo{OV H$s OmEJr& A§{V_ CÔoí` H$mBab 
CËgO©H$ Z¡Zmo gm_J«r H$m {dH$mg H$aZm h¡ Omo dV©_mZ _| _m¡OyX g§Xr{áerb ñ`mhr à{VamoYr 
VH$ZrH$ _| ~Xb gH$Vm h¡ VWm _yë`dmZ XñVmdoOm| O¡go nmgnmoQ>©, drµOm Am¡a _wÐmAm| H$s gwajm Ho$ 
{bE Cƒ ñVa H$s gwajm àXmZ H$aoJm& H$m~©{ZH$ àH$me CËgO©H$ {S>dmBg (OLEDs) Ho$ {bE àH$me 
CËgO©H$ gm_J«r Ho$ ê$n _| g§[íbï> Z¡Zmo àUmbr H$m ̂ r nVm bJm`m OmEJm (AmH¥${V 2.7.3)&
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AmH¥${V 2.7.3 
H$mBab H$m~©{ZH$ 

ßbmÁ_mo{ZH$ Am¡a Z¡Zmo 
gm_J«r H$m {MÌU H$aZo 
dmbr `moOZm Omo O¡d 

g§doXZ VWm OLEDs Am¡a 
gwajm Q>¡J _| H$mBab 

àH$me CËgO©H$ gm_J«r Ho$ 
ê$n _| AZwà`moJ ImoO 

gH$Vo h¢&  

2.8 g¡ÕmpÝVH$ Am¡a H$åß`yQ>oeZb agm`Z {dkmZ 

S>m°. nÙm~Vr _§S>b Ho$ emoY g_yh H$m Ü`mZ ~hþ-ñVar` H$åß`yQ>oeZb {d{Y`m| H$m Cn`moJ H$aHo$ 
_yb {gÕm§V Ho$ gmW O¡d amgm`{ZH$ à{H«$`mAm| H$mo Omo‹S>Zo na Ho$pÝÐV h¡& Bg g§X^© _| VrZ _hËdnyU© 
KQ>H$ h¡: 1.g§H«$_U YmVw g_yhm| Am¡a H$m~©{ZH$ H«$mo_mo\$moa H$s CÎmo{OV AdñWm H$s à{H«$`mAm| H$m 
à_mÌm `m§{ÌH$ AÜ``Z: CÎmo{OV AdñWm dmbo àH$me-ào[aV à{H«$`mAm| Ho$ {gÕmÝV Am¡a 
AZwà`moJ, Omo AŠga é{M Ho$ gyú_ àË`j dñVw Ho$ gQ>rH$ {ddaU Ho$ {bE J¡a-E{S>`m~o{Q>H$ ̀ w½_Z 
Am¡a pñnZ-Am°{~©Q> `w½_Z H$mo em{_b H$aZo H$s _m±J H$aVo h¢& BZH$m g_yh H$åß`yQ>oeZb Am¡f{Y 
{S>µOmBZ Ho$ {bE AJ«Ur àmoQ>rZ-{bJ¢S> ~§YZ Ho$ AmU{dH$ J{VH$s AZwH$aU AÜ``Z H$m Cn`moJ 
H$aHo$ O¡{dH$ EÝµOmB_ CËàoaU à{V{H«$`m Ho$ g¡ÕmpÝVH$ AÜ``Z _| em{_b h¡& S>m°. _§S>b H$s 
n[a`moOZm ""h¡nrZog E§S> gmC§S> ñbrn"" H$s A{Vgyú_ CËn{Îm na ~hþ-ñVar` H$åß`yQ>oeZb 
AÜ``Z na h¡& L-{Q´>ßQ>mo\¡$Z go CËnÞ, goamoQ>mo{ZZ Am¡a _obmQ>mo{ZZ, H«$_e… h¡nrZog E§S> gmC§S> 
ñbrn Ho$ {bE {Oå_oXma Xmo hm_m}Z h¢& {Q´>ßQ>mo\¡$Z Am¡a CgHo$ ì`wËnÞ Ho$ g¡ÕmpÝVH$ ñnoŠQ´>moñH$monr 
Am¡a \$moQ>mo agm`Z {dkmZ H$s g§`wº$ à_mÌm ̀ m§{ÌH$ / AmU{dH$ ̀ m§{ÌH$ {d{Y`m| H$m Cn`moJ H$aVo 
hþE {deof ê$n go goamoQ>mo{ZZ CËnmXZ Am¡a H$m`m©Ë_H$Vm _| àH$me H$s ̂ y{_H$m H$s Om±M H$s Om ahr 
h¡& V§Ì, ~bJ{V {dkmZ Am¡a goamoQ>mo{ZZ-A{^J«mhH$ ~§YZ Ho$ à^md Ho$ nrN>o g¡Õm§{VH$ g_P Iwer 

AmH¥${V 2.8.1 
goamoQ>mo{ZZ, _obmQ>mo{ZZ 

VWm àH$me Am¡a 
A{^J«mhH$ Ho$ _mÜ`_ go 
h¡nrZog E§S> gmC§S> ñbrn 
Ho$ {bE CZH$m H$ZoŠeZ 
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H$s ̂ mdZm Ho$ {bE AJ«Ur h¡ Am¡a AmU{dH$ J{VerbVm AZwH$aU {d{Y`m| H$m Cn`moJ H$aHo$ BgH$m 
nVm bJm`m Am¡a {dñVma {H$`m Om ahm h¡&

H$åß`yQ>oeZb A§VamVmaH$s` agm`Z {dkmZ Ho$ joÌ _| S>m°. aKwZmW Amo. am_^ÐZ H$m g_yh 

A§VamVmaH$s` _mÜ`_ _| g§^m{dV H$_Omoa nmañn[aH$ {H«$`mAm| na àH$me S>mb ahm h¡& 
A§VamVmaH$s` _mÜ`_ (ISM) n¥Ïdr na Agm_mÝ` ̀ m AË`{YH$ ApñWa _mZo OmZo dmbo H$B© Iwbo 
eob Am¡a ~§X eob AUwAm| H$m Ka h¡& ISM _| BZ AUwAm| Ho$ agm`Z {dkmZ H$mH$B© XeH$m| _| ì`mnH$ 
ê$n go AÜ``Z {H$`m J`m h¡& hmbm±{H$, H$_Omoa amgm`{ZH$ nmañn[aH$ {H«$`m H$s AdYmaUm, Omo 
ñWbr` ê$n go AÀN>r Vah go AÜ``Z H$s JB© h¡, A§VamVmaH$s` agm`Z {dkmZ _| ~hþV A{YH$ 
COmJa Zht H$s JB© h¡&AnZo AÜ``Z _|, CÝhm|Zo nhbr ~ma ISM (hmBS´>moOZ ~m°pÝS§>J, hobmoOZ 
~m°pÝS§>J, nmBH$moOZ ~m°pÝS§>J, H$m~©Z ~m°pÝS§>J Am{X) _| g§^m{dV H$_Omoa nmañn[aH$ {H«$`mAm| H$s 
{dñV¥V {d{dYVm H$m dU©Z {H$`m h¡ (AmH¥${V 2.8.2)& Bg H$m_ Ho$ ~mao _| IJmob amgm`{ZH$ 
AZw_mZ h¡ {H$ H$_Omoa nmañn[aH$ {H«$`m ISM _| AmU{dH$ ~mhþë` H$mo H$m\$s à^m{dV H$a gH$Vr h¡&

AmH¥${V 2.8.2
A§VamVmaH$s` _mÜ`_ 

(ISM) _| {dídgZr` bJZo 
dmbo {d{^Þ àH$ma H$s 

H$_Omoa nmañn[aH$ {H«$`m 
(hmBS´>moOZ ~m°pÝS§>J, 

hobmoOZ ~m°pÝS§>J, nmBH$moOZ 
~m°pÝS§>J, H$m~©Z ~m°pÝS§>J 

Am{X) H$mo Xem©Vr {Zê$nH$ 
g§aMZmE±

BgHo$ Abmdm, àmo. amoS>[aH$ ~oQ²g (EZQ>r`y, qgJmnwa) Ho$ gmW à`moJ gh`moJmË_H$ H$m`© _| 
A§V:AUwH$ Am°Šgm _mBH$b à{V{H«$`m Ho$ V§Ì H$mo ñnï> H$aZo na àH$me S>mbm J`m& H$B© XeH$m| go 
kmV à{V{H«$`m Ho$ ~mdOyX, XoIr JB© {Ì{d_-M`ZmË_H$Vm Ho$ {bE {Oå_oXma H$maH$m| Ho$ ~mao _| 
nañna {damoYr [anmoQ>] Wt& àmoQ>moQ>mBn _m°S>b H$m Cn`moJ H$aVo hþE, àË`oH$ H$maH$ H$s Om±M H$s JB© h¡, 
Am¡a CZH$s ̂ y{_H$mAm| H$mo ñnï> {H$`m J`m h¡& BgH$m CÔoí` ̀ h g_PZm h¡ {H$ {Ì{d_ M`ZmË_H$Vm 
H$m {ZYm©aU H$aZo Ho$ {bE Xoa go ̀ m OëXr g§H«$_U AdñWm _hËdnyU© ê$n go XoIr JB© M`ZmË_H$Vm 
H$mo à^m{dV H$aVr h¡&  

S>m°. amHo$e Eg. qgh H$m g¡Õm§{VH$ Am¡a H$åß`yQ>oeZb bMrbm nXmW© g_yh H$m Ü`mZ gm_J«r go 
boH$a O¡{dH$ {dkmZ VH$ Ho$ joÌ _| ì`mnH$ AZwà`moJm| Ho$ gmW Za_ H$m`m©Ë_H$ gm_J«r Ho$ {bE 
VH©$g§JV (O¡d-ào[aV) {S>µOmBZ {gÕm§Vm| Ho$ {dH$mg na Ho$pÝÐV h¡& ñd-g§`moOZ _mJ© Ho$ _mÜ`_ go 
bMrbo nXmW© Ho$ g§ícofU _| _w»` MwZm¡Vr A§Va-H$U nmañn[aH$ {H«$`m H$mo MwZZo ̀ m {S>µOmBZ H$aZo 
_| {Z{hV h¡ Omo ghOVm go ̀ m Ñ‹T>Vm go bú` g§aMZm _| BH$Æ>m H$aZo Ho$ {bE ~mÜ` H$a|Jo& S>m°. qgh 
H$m g_yh _¡gmo- ̀ m/Am¡a _¡H«$mo n¡_mZo na C^aVo JwUm| H$m AZwHy$bZ H$aZo Ho$ {bE AmU{dH$ / Z¡Zmo-
n¡_mZo na {dbm`H$ H$s _Ü`ñWVm dmbr à^mdr Omo‹S>r H$s nmañn[aH$ {H«$`m Ho$ bjU dU©Z Am¡a 
{Z`§ÌU Ho$ {bE gm§p»`H$s ̀ m§{ÌH$s _| O_o hþE g¡ÕmpÝVH$ Am¡a H$åß`yQ>oeZb CnH$aUm| H$mo Cn`moJ _| 
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bmVm h¡& BZH$m g_yh g§VwbZ go Xÿa g§Mm{bV àUm{b`m| _| ñd-g§JR>Z H$mo g§Mm{bV H$aZo dmbo 
{gÕmÝVm| H$mo g_PZo _| é{M aIVm h¡& BZ àUm{b`m| H$mo AmH$f©H$ ñno{e`mo-Q>oånmoab ñd-g§J{R>V 
g§aMZmAm| H$mo {XImZo Ho$ {bE OmZm OmVm h¡, g~go AmH$f©H$ CXmhaU g{H«$` Cn-gobwba 
g§aMZmAm| O¡go gmBQ>moñHo$boQ>Z H$m g§JR>Z h¡& `hm±, S>m°. qgh H$m g_yh C^aVo ~ëH$ ì`dhma na 
J¡a-W_©b emoa Am¡a ~mhar joÌm| Ho$ à^mdm| H$mo COmJa H$aZm MmhVm h¡&  

AmH¥${V 2.8.3 
(a) bMrbo nXmW© àUmbr 
H$s ~hþ-ñVar` _m°S>qbJ 

(b) bMrbr gm_J«r _| 
O{Q>b ñd-g§`mo{OV 

g§aMZmE±& 

3.0  O¡{dH$ {dkmZ 

AmB©AmB©EgB©Ama, {Vén{V _| Ord {dkmZ _| AZwg§YmZ g^r n¡_mZm| na {d{dY O¡{dH$ àUm{b`m| 
H$mo gpå_{bV H$a ahm h¡& {d^mJ H$s emoY é{M Ho$ joÌ _| EH$b AUw O¡d ̂ m¡{VH$s AÜ``Z go boH$a 
n{j`m| Am¡a ñVZYm[a`m| H$s Am~mXr H$s nm[apñW{VH$s H$m AÜ``Z em{_b h¡& H$mo{eH$m Ord 
{dkmZ, nmXn Ed§ new {dH$mg, àUmbr Ord {dkmZ Am¡a V§{ÌH$m {dkmZ _| _yb^yV AZwg§YmZ nmXn 
AmU{dH$ Ord {dkmZ _| AZwg§YmZ Ho$ Ûmam nyaH$ {H$`m OmVm h¡ {OgH$m CÔoí` \$gbm| _| gwYma, 
VWm g§H«$m_H$ amoJ _mBH$mo~¡ŠQ>r[a`b Am¡a _bo[a`m naOrdr Ho$ gmW-gmW H¢$ga Ord {dkmZ go 
{ZnQ>Zm h¡& ì`{º$JV AZwg§YmZ H$m`©H«$_ Am¡a hmb hr _| AZwg§YmZ _| H$s JB© àJ{V H$mo ̀ hm± àñVwV 
{H$`m J`m h¡&  

3.1 nmXn Ord {dkmZ 

S>m°. AÝZnyUm© Xodr Aëbw H$m emoY nm¡Ym| H$s d¥{Õ Am¡a VZmd à{V{H«$`mAm| Ho$ à{VboIZ Am¡a nüOmV 
{d{Z`_Z H$mo g_PZo na Ho$pÝÐV h¡& O¡gm {H$ dV©_mZ Obdm`w nydm©Zw_mZ joÌ H$s n[apñW{V`m| _| 
VZmd H$s gh-KQ>Zm Ho$ {bE A{YH$ g§^mdZm Xem©Vo h¢, VZmd Ho$ g§`moOZ Ho$ {bE nm¡Yo H$s 
à{V{H«$`m Ho$ AmYma H$mo g_PZm ~hþV _hËd aIVm h¡& nm¡Ym| H$mo hëHo$ VZmd Ho$ g§nH©$ _| bmZo Ho$ 
{bE CÝh| V¡`ma H$aZo ̀ m àmW{_H$ ~ZmZo Ho$ {bE {XIm`m J`m h¡ Vm{H$ {ÛVr`H$ VZmd H$m gm_Zm 
H$aZo na Hw$eb à{V{H«$`m H$mo V¡`ma {H$`m Om gHo$& Bg Vah H$s àmW{_H$ à{V{H«$`m nm¡Yo H$s 
à{V{H«$`m H$mo H$B© VZmdm| _| ~Xb XoVr h¢& S>m°. Aëbw Ho$ emoY g_yh H$mo {deof ê$n go ì`{³VJV Am¡a 
g§`w³V n`m©daUr` VZmdm| Ho$ {bE nm¡Yo H$s à{V{H«$`m na àmBq_J Ho$ {d{eï> à^mdm| H$m AÜ``Z 
H$aZo _| é{M h¡ (AmH¥${V 3.1.1)& E{nOoZmo{_H$ Am¡a Q´>m§g{H«$ßQ>mo{_H$ Ñ{ï>H$moUm| H$m Cn`moJ H$aVo 
hþE, CZHo$ g_yh H$m CÔoí` (i) AmU{dH$ V§Ì H$mo COmJa H$aZm Omo àmBq_J à{V{H«$`m (Am|) H$mo 
{Z`§{ÌV H$aVm h¡ (ii) {d{Z`m_H$ V§Ì _| A§VÑ©{ï> àmá H$aZm Omo AO¡{dH$ VZmdm| Ho$ g§`moOZ Ho$ {bE 
{deofrH¥$V à{V{H«$`m H$mo {Z`§{ÌV H$aVm h¡ (iii) à_wI à{VboIZ H$maH$m| (Tfs) H$s nhMmZ H$aZm 
Am¡a CZHo$ OrZ-{d{Z`m_H$ g{H©$Q> ñWm{nV H$aZm (iv) VZmd H$s ñ_¥{V Ho$ E{nOoZo{Q>H$ Am¡a 
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Q´>m§gOZaoeZb {d{Z`m_H$ H$mo g_PZm h¡& CZHo$ dV©_mZ emoY _| _m°S>b nm¡Ym| Arabidopsis 

thaliana Am¡a Mmdb (Oryza sativa L.) H$m Cn`moJ {H$`m J`m h¡& 

AmH¥${V 3.1.1 
Mmdb Ho$ A§Hw$am| _| d¥{Õ 

AdamoY na Amamo{nV D$î_m 
VZmd na àmBq_J H$m à^md 

n‹S>Vm h¡& D$î_m VZmd 
_hËdnyU© ê$n go {Z`§ÌU H$s 

VwbZm _| Mmdb Ho$ A§Hw$am| 
(AàmBåS>) H$s d¥{Õ H$mo 
amoH$Vm h¡, O~{H$ àmBåS> 

nm¡Ym| _| Bg Vah Ho$ à^md 
H$mo H$_ H$a {X`m J`m h¡& 

dV©_mZ _|, g_yh àmBq_J Am¡a AO¡{dH$ VZmd à{V{H«$`mAm| Ho$ Odm~ _| Mmdb EMS CËn[adVu 
Am~mXr H$mo ñH«$sZ H$aZo Ho$ {bE EH$ _§M H$s ñWmnZm H$a ahm h¡& CZHo$ emoY H$s é{M`m| _| nÎmr H$s 
OrU©Vm H$mo _O~yV H$aZo Ho$ {bE {d{Z`m_H$ V§Ì H$mo g_PZm, VWm nm¡Y| H$s {\$Q>Zog Am¡a ~rO H$s 
JwUdÎmm Ho$ {bE ~marH$s go Ow‹S>r hþB© H«${_H$ ê$n go A{YJ«{hV à{H«$`m H$m {dñVma H$aZm h¡& 

S>m°. B©ídaæ`m am_raoÈ>r H$m emoY g_yh n`m©daUr` g§Ho$Vm| O¡go gyIm, Z_H$ Am¡a nmofH$ VËdm| / 
d§{MV pñW{V`m| Ho$ à{V O‹S> gwZå`Vm H$mo g_PZo na Ho$pÝÐV h¡& nm¡Ym| Ho$ {bE O‹S>| Z Ho$db nmZr Ho$ 
g§doXZ Ho$ {bE Amdí`H$ h¡ ~pëH$ _yb n[adoe _| nmofH$ VËdm| Ho$ CX²J«hU Am¡a hm{ZH$maH$ 
VËdm|/Mmam| Amoa go {Kao gyú_Ordm| Ho$ ~rM M`ZmË_H$ AdamoY Ho$ ê$n _| H$m`© H$aVr h¡& do 
n[aH$ënZm H$aVo h¢ {H$ nm¡Yo H$s ~ohVa O‹S> àUmbr dmñVwH$bm (RSA) Z Ho$db Bï>V_ nm¡Yo Ho$ 
{dH$mg _| _XX H$aVr h¡, ~pëH$ ~ohVa qgH$ Ho$ ê$n _| ̂ r H$m_ H$aVr h¡& A§V _|, \«o$B© {díd{dÚmb` 
~{b©Z, O_©Zr Ho$ gh`moJ go ñno{e`moQ>oånmoab VarHo$ _| \$mBQ>mohm°_m}Z gmBQ>mo{H${ZZ H$s pñW{V H$mo 
H$_ H$aHo$ _w»` \$gb nm¡Ym| O¡go Om¡ Am¡a {VbhZ aon nm¡Ym| Ho$ RSA H$mo V¡`ma {H$`m& Bg 
n[a`moOZm Ho$ n[aUm_m| go nVm Mbm {H$ nm¡Ym| H$m AZwHy${bV Am¡a V¡`ma {H$`m J`m RS nm¡Yo H$mo gyIo 
H$s pñW{V go ~MmZo _| _XX H$aVm h¡ Am¡a I{ZOm| Ho$ Hw$eb CX²J«hU _| ̂ r _XX H$aVm h¡& BgHo$ 
Abmdm, ~ohVa RSA Ho$ gmW Q´>m§gOo{ZH$ Om¡ Am¡a {VbhZ aon nm¡Ym| Ho$ Cn`moJ H$mo O¡dgwÑ‹T>rH$aU 
Am¡a \$mBQ>mo[a_r{S>EeZ àm¡Úmo{J{H$`m| Ho$ {bE n[aH$pënV {H$`m J`m h¡ (am_raoÈ>r Am¡a AÝ`, 
2018a; am_raoÈ>r Am¡a AÝ`, 2018b; ZoodmOmodm B©, am_raoÈ>r B© Am¡a AÝ`, 2019)& BZ boIm| go 
nVm MbVm h¡ {H$ D$VH$-{d{eï> VarHo$ go gmBQ>mo{H${ZZ ñVa Ho$ _m°S>çyboeZ go ImÚ AZmO _| 
bm^H$mar VËdm| O¡go Zn H$s _mÌm bJ^J 40-45% VH$ ~‹T> OmVr h¡& Zn O¡d gwÑ‹T>rH$aU 
_hËdnyU© h¡, Š`m|{H$ _mZd Ûmam Zn H$m An`m©á CX²J«hU Xþ{Z`m ̂ a _| 2 Aa~ go A{YH$ bmoJm| _| 
Hw$nmofU Am¡a g§~§{YV ñdmñÏ` {dH$mam| H$m H$maU ~ZVm h¡& g_yh Zn O¡d gwÑ‹T>rH$aU _| A§V{Z©{hV 
AmU{dH$ V§Ì H$mo g_PZo H$m BamXm aIVm h¡& 

{nN>bo XeH$ Ho$ Xm¡amZ Ý`yZ Cn`moJ / Cno{jV \$gbm| na emoY H$mo A{YH$ _hËd {_bm& AZmO 
AåbmZ nwîn EH$ Eogr Ý`yZ Cn`moJ dmbr \$gb h¡, Omo nyU© gy`©, gyIm, CÀM Vmn_mZ Am¡a {_Å>r H$s 
H$_ Cd©aVm H$mo ghZ H$aVr h¡& S>m°. am_raoÈ>r AJbr nr‹T>r AZwH«$_U àm¡Úmo{JH$s (NGS) H$m Cn`moJ 
H$aVo hþE TILLING/Eco-TILLING  _§M H$s ñWmnZm H$aHo$ AZmO AåbmZ nwîn H$s \$gb Ho$ 
gwYma _| em{_b h¡ (AmH¥${V 3.1.2)& AZmO AåbmZ nwîn Ho$ 100 go A{YH$ A{^d¥{Õ H$mo EH$Ì 
{H$`m J`m Am¡a nm¡Ym| H$mo AZmO _| CÀM bmB{gZ gm_J«r Ho$ {bE AmH¥${VH$ g_bjU Ho$ {bE N>m`m 

{Z¶§ÌU   AZàmBåS>àmBåS> 
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J¥h _| CJm`m J`m& CZH$m g_yh Mmdb _| AZmO H$s CnO Ho$ {bE {Oå_oXma ZdrZ {dH$ënr H$s Om±M 
Am¡a nhMmZ H$aHo$ Mmdb H$s CnO _| gwYma H$m H$m`© ^r H$a ahm h¡& dh ñWmZr` H¥${f 
{díd{dÚmb` Am¡a joÌr` H¥${f Mmdb AZwg§YmZ Ho$ÝÐm| Ho$ gmW ghH$m`© H$a aho h¢, Omo b{jV nwZ: 
AZwH«$_U Ûmam _hËdnyU© CnO go g§~§{YV {dH$ënr IZZ Ho$ {bE ̂ maV H$s 200 Mmdb {H$ñ_m| H$s 
Om±M H$a aho h¢&

AmH¥${V 3.1.2 
Cno{jV Am¡a Ý`yZ Cn`moJ 
dmbr \$gb O¡go AZmO 

AåbmZ nwîn Ho$ {bE 
OrZmo{ZH$ g§gmYZm| H$m 

{Z_m©U H$aZm& S>m°. am_raoÈ>r 
H$m emoY g_yh _m¡OyXm 

AåbmZ nwîn Ho$ ~rO OrdmUw 
_| CnpñWV H¥${femór` ê$n 
go bm^H$mar bjUm| (CXmhU 
Ho$ {bE AmH¥${V _| {XImE JE 
nwînd¥ÝV _| {^ÞVm) Ho$ {bE 
àmH¥${VH$ {^ÞVm H$mo H¡$ßMa 
H$aZo _| em{_b h¡& ~mX _|, 

{^ÞVm Ho$ {bE {Oå_oXma 
H$maUdmMH$ OrZ/Zm| H$s 

\$gb gwYma Ho$ {bE nhMmZ 
H$s OmEJr&

AmH¥${V 3.1.3 
A{^J«mhH$-_Ü`ñWVm 

g§Ho$VZ H$B© {d{Z`m_H$ OrZ 
H$mo g{H«$` H$aHo$ AZwàdmh 

g§Ho$VZ H$mo _m°S>çyboQ> H$aVm 
h¡& OrZmo{_Šg Am¡a 

àmo{Q>Amo{_Šg Ñ{ï>H$moUm| Ho$ 
gmW A{^J«mhH$-_Ü`ñWVm 

g§Ho$VZ H$m AÜ``Z CZ 
{d{Z`m_H$ OrZm| H$s nhMmZ 

H$aZo _| _XX H$a|Jo Omo 
\$brXma Am¡a AÝ` nm¡Ym| H$s 

\$gb _| nmXn d¥{Õ, 
{dH$mg, J«§{WH$m {Z_m©U Am¡a 

VZmd à{V{H«$`mAm| H$mo 
_m°S>çyboQ> H$aVo h¢&

S>m°. ñdê$n am°` Mm¡Ywar H$m emoY g_yh H$s é{M A{^J«mhH$ go g§Ho$VZ gmonmZr Am¡a bú` OrZ Ho$ 
{bE nm¡Ym| H$mo g§Ho$V XoZo dmbo _mJ© H$mo ñnï> H$aZo Ho$ {bE g§Ho$V Q´>m§gS>ŠeZ Ho$ nrN>o AmU{dH$ Am¡a 
H$mo{eH$s` V§Ì H$s nhMmZo H$aZo _| h¡ Omo O‹S> J«§{WH$m {dH$mg, nm¡Yo H$s ~ZmdQ> H$m {ZYm©aU Am¡a 
VZmd AZwHy$bZ Ho$ {bE _hËdnyU© h¡& _hËdnyU© àíZm| H$mo g§~mo{YV {H$`m J`m h¡: (i) A{^J«mhH$ O¡go 
H$mBZog Ho$ Ûmam g§Ho$VZ H¡$go ewê$ {H$`m OmVm h¡ Am¡a A{^J«mhH$ H$mo ~m±YZo Ho$ {bJ¢S> Š`m h¢? (ii) 
nm¡Ym| Ho$ {ZMbo go CÀM g_yhm| VH$ A{^J«mhH$ H$mBZog Ho$ Ûmam AZwàdmh {d{Z`m_H$ ZoQ>dH©$ H$mo 
H¡$go _m°S>çyboQ> {H$`m OmVm h¡? Am¡a (iii) H¡$go A{^J«mhH$-_Ü`ñWVm g§Ho$VZ OrZ A{^ì`{º$ H$mo 
Am°H}$ñQ´>m H$aVm h¡? H¥${f CËnmXH$Vm _| gwYma bmZo Ho$ CÔoí` go O¡d agm`Z, AmU{dH$ Ord 
{dkmZ, AmZwd§{eH$s, H$mo{eH$m Ord {dkmZ Am¡a O¡d àm¡Úmo{JH$s Ho$ Cn`wº$ CnH$aUm| H$m Cn`moJ 
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H$aHo$ _m°S>b Am¡a \$gb nm¡Ym| XmoZm| _| BZ àíZm| H$mo g§~mo{YV {H$`m J`m h¡& dV©_mZ _| g_yh H$m~wbr 
MZo (Cicer arietinum) _| ZmoS> H$maH$ A{^J«mhH$ O¡go H$mBZog {Z`§ÌU J«§{WH$m {Z_m©U Ho$ Ûmam 
g§Ho$VZ V§Ì Am¡a \$brXma nm¡Ym| _| {d{^Þ {dH$mgmË_H$ à{H«$`mAm| Am¡a VZmd à{V{H«$`mAm| Ho$ 
{Z`§ÌU Ho$ {bE àmoQ>rZ H$s G-^y{_H$m H$s Om±M H$a ahm h¡& 

3.2  OrZmo_ Ord {dkmZ Am¡a H$mo{eH$s` AZwHy$bZ 

ñVZYmar H$mo{eH$mE± AË`{YH$ VZmdnyU© n[apñW{V`m| H$m gm_Zm H$aVr h¢, Omo H$mo{eH$m Ho$ ZwH$gmZ 
H$m AmH$bZ H$aZo Ho$ ~mX O¡{dH$ à{V{H«$`mAm| H$m H$maU ~ZVr h¢ {OgHo$ ~mX H$mo{eH$m `m Vmo 
gwajmË_H$ `m H$mo{eH$m-_¥Ë`w {Q´>Ja H$s Amoa ~‹T>Vr h¡& àmo. ~r. Oo. amd H$m g_yh Bg àíZ H$m 

g_mYmZ H$a ahm h¡ {H$ H$mo{eH$mE± Bg Vah Ho$ OrdZ Am¡a _¥Ë`w pñW{V`m| H$s JUZm H¡$go H$aVr h¢? 
do Hw$eb AmU{dH$ àmoQ>rZ-_erZm| Ho$ V§Ì H$m AÜ``Z H$aVo h¢ Omo BZ n[aUm_m| H$mo {ZYm©[aV H$aVo 
h¢& {deof ê$n go, do H$mo{eH$m gwajmË_H$ _erZ H$m dU©Z H$aVo h¢ Omo A{V[aº$ VZmd Ho$ Xm¡amZ 
Poly-ADP-amB~mogmBboeZ H$m nmbZ H$aVo hþE BgHo$ nVZ H$s Amoa OmVm h¡ Omo H$mo{eH$m H$mo 
H$mo{eH$m _¥Ë`w à{V{H«$`m H$s Amoa {Q´>Ja H$aVm h¡& do ATR H$mBZog H$m dU©Z H$aVo h¢ Omo gm_mÝ` 
H$mo{eH$m _| PIDDOSOME _¥Ë`w-V§Ì H$s g{H«$`Vm H$mo amoH$H$a H$mo{eH$m H$mo gwajm àXmZ H$aVm h¡& 
_mZm OmVm h¡ {H$ H$mo{eH$s` àmoQ>rZ-_erZ| J{Verb Am¡a H$åß`yQ>oeZb pñdMog Ho$ ê$n _| H$m`© 

AmH¥${V 3.2 
H$mBZog (ATR Am¡a Chk1) 

H$mo{eH$m gwajm ~Zm_ 
H$mo{eH$m _¥Ë`w Ho$ g§VwbZ Ho$ 
{bE ñVZYmar H$mo{eH$m _| 

Ý`ypŠb`mo\$m°pñ_Z 
(ñWmZr`H¥$V Ý`ypŠb`moba) 
AZwnmV Ho$ {bE \$m°ñ\$mo-

Ý`ypŠb`mo\$m°pñ_Z 
(H«$mo_¡{Q>Z-~mC§S>) Ho$ 

g_ñW¡{VH$ {Z`§ÌU H$mo 
~ZmE aIZo Ho$ {bE 

\$m°ñ\$moQ>ogog (PPM1D 
Am¡a PP1beta) Ho$ gmW 

g_Ýd` H$aVo h¢: EH$ _m°S>b 
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AmH¥${V 3.4 
S>m°. _wIOu Ho$ g_yh H$m 
emoY _mBH$mo~¡ŠQ>r[a`b 

~mhar {Pëbr Am¡a 
OrdmUwZmeH$ à^mdH$m[aVm 

H$mo H$_ H$aZo dmbo 
Am§V[aH$ à{VamoY H$maH$m| 

Ho$ _mÜ`_ go Am¡f{Y 
nmaJ_Z go Ow‹S>o Xmo {df`m| 
‘| J{VamoY n¡Xm H$aVm h¡& 

H$aVr h¡ {OZH$m Am°Z Am¡a Am°\$ AdñWm go ~Zm {d{Z`m_H$ H$mo{eH$m CÎmaOr{dVm H$m`©Zr{V Ho$ 
~hþV hr _hËdnyU© Am¡a _yb^yV ̂ mJ h¡& 

3.3  EH$b AUw O¡d ̂ m¡{VH$s

S>m°. {Zdo{XVm nmb H$s à`moJembm O¡d ̂ m¡{VH$s Ho$ joÌ _| àmg§{JH$ ~w{Z`mXr gdmbm| Ho$ Odm~ XoZo Ho$ 
{bE AnZo _yb ñdê$n _| DNA Z¡Zmo àm¡Úmo{JH$s Am¡a O¡d AUw H$m g_m_obZ H$aZo na Ü`mZ Ho$pÝÐV 
H$aVr h¡& emoY H$m CÔoí` {M{H$Ëgm {dkmZ _| nwZ{d©Ý`mg `mo½` DNA g§aMZmAm| Am¡a BgHo$ 
g§^m{dV AZwà`moJ H$mo V¡`ma H$aZm h¡& BgHo$ A{V[aº$, à`moJembm àH$mer`-`m§{ÌH$ KQ>H$m| Ho$ 
g§`moOZ Ho$ Ûmam EH$b AUw à{VXr{á ghg§~§Y ñnoŠQ´>mo_rQ>a (FCS) Ho$ Iam|M go ñWm{nV H$aZo na 
H$m`© H$a ahr h¡& à{VXr{á AZwZmX D$Om© hñVm§VaU (FRET) Ho$ gmW g§`wº$ FCS H$m Cn`moJ Cƒ 
H«$_ Ho$ DNA O§ŠeZm| O¡go H«w${g\$m°_© Am¡a G-³dmS®>ßboŠg DNA Ho$ O¡U AUw Ûmam ào[aV g§ê$nr` 
n[adV©Z Ho$ V§Ì H$m AÜ``Z H$aZo Ho$ {bE {H$`m OmEJm& ñVZ H¢$ga A{Vg§doXZerb OrZ 1 
(BRCA1) àmoQ>rZ EH$ Eogm O¡d AUw h¡ Omo Q>çy_a X_Z, DNA j{V H$s _aå_V, à{VboIZ, 
H«$mo_¡{Q>Z _m°S>qbJ Am¡a H$mo{eH$m MH«$ Om±M {~ÝXþAm| _| H$m`m©Ë_H$ {d{dYVm {XImVm h¡& BRCA1 
gm§pñW{VH$ ê$n go {dde DNA Ho$ à{V _O~yV M`ZmË_H$Vm {XImVm h¡& hmbm±{H$, A§V{Z©{hV V§Ì 
Ho$ ~mao _| ~hþV H$_ kmV h¡, {dde DNA g§aMZm Am¡a CgHo$ ~mX Ho$ _mJm] na à^md H$mo pñWa H$aZo 
_| BgH$s àË`j ̂ y{_H$m h¡& FRET-FCS H$m Cn`moJ H$aZm, {Og_| O¡d AUw _| g§ê$nr` J{VerbVm 
H$s Om±M H$aZo H$s A{ÛVr` j_Vm h¡, h_ Z Ho$db O{Q>b ~pëH$ g§~§{YV ̀ m§{ÌH$s MaUm| H$s {H$gr 
^r Cng_{ï> H$s CnpñW{V H$m Iwbmgm H$aZo H$s ̀ moOZm ~Zm aho h¢ Am¡a Om±M H$aVo h¡ {H$ Š`m BRC-

A1 go Ow‹S>oOrZmo_ {ZJamZr g_yh (BASC) Ho$ AÝ` àmoQ>rZ Ho$ Ûmam nmañn[aH$ {H«$`mAm| H$mo _m°S>çyboQ> 
{H$`m OmVm h¡&  

3.4  AmU{dH$ gyú_ Ord {dkmZ 

S>m°. amOy _wIOu H$m g_yh Mycobacterium tuberculosis _| Am¡f{Y nmaJ_Z H$mo g_PZo _| é{M 
aIVm h¡ {OgHo$ n[aUm_ ~ohVa ~oYr Ho$ gmW ^{dî` H$s Am¡f{Y Ho$ VH©$g§JV {Z_m©U Ho$ {bE 
Cn`moJr h¢& hmbm±{H$ ~¡ŠQ>r[a`m H$s nyar Am§V[aH$ {Pëbr _| nmofH$ VËdm| Ho$ n[adhZ Am¡a _Ü`ñWVm 
n[adhZ H$s à{H«$`mAm| H$m ~‹S>o n¡_mZo na AÜ``Z {H$`m J`m, {Og V§Ì Ûmam nmofH$ VËdm| H$mo 
AgmYmaU ê$n go KZo _mBH$mo_oå~«oZ _| nmaJå` {H$`m OmVm h¡, CgH$mo AÀN>r Vah go Zht g_Pm 
J`m& g_yh H$m CÔoí` à_wI ~mhar {Pëbr àmoQ>rZ g{hV "nmo[aÝg' H$s nhMmZ Am¡a dU©Z H$aZm h¡ 
Omo nmofH$ VËd Am¡a OrdmUwZmeH$m| Ho$ CX²J«hU Ho$ {bE Amdí`H$ h¢& BgHo$ {bE CÝhm|Zo ~‹S>o n¡_mZo 
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na g_mZm§VaU AZwH«$_U Am¡a _mg ñnoŠQ´>mo_oQ´>r AmYm[aV àmo{Q>Amo{_Šg Ho$ ~mX CÀM KZËd dmbo 
Q´>m§gnmogmoZ _Ü`ñWVm CËn[adV©OZ go ̀ wº$ Xmo ñH«$sZ H$mo {Z`mo{OV {H$`m&  

CËnÞ CÀM Q>mBQ´>o _mBH$mo~¡ŠQ>r[a`mo\o$O (1x10e11) H$m Cn`moJ Mycobacterium tuberculosis 
_| CÀM KZËd dmbr CËn[adVu bmB~«oar Ho$ {Z_m©U Ho$ {bE {H$`m J`m Wm {Ogo MwqZXm nmofH$ VËdm| 
Ho$ gmW Ý`yZV_ _mÜ`_ go d¥{Õ Ho$ M`Z Ho$ {bE ñH«$sZ {H$`m J`m Wm& bmB~«oar Ho$ CÀM H$daoO Zo 
Hw$N> J¡a H$moqS>J RNAs g{hV _mBH$mo~¡ŠQ>r[a`b OrZmo_ _| ZB© Amdí`H$ {deofVmAm| H$s nhMmZ 
H$aZo H$s AZw_{V Xr& Am°Wm}JmoZb Ñ{ï>H$moU _| g_yh Zo _mBH$mo~¡ŠQ>r[a`_ _| ~mhar {Pëbr àmoQ>rZ 
H$mo {ZH$mbZo Ho$ {bE H$B© {S>Q>O}ÝQ> H$m Cn`moJ {H$`m d¥{Õ MaUm| Ho$ EH$ H$m`© Ho$ ê$n _| CZH$s 
{d^oXH$ A{^ì`{º$ H$s VwbZm H$s& ñH«$sZ Zo {bnmo-àmoQ>rZ g{hV {d{^Þ H$m`m©Ë_H$ lo{U`m| _| 
bJ^J 900 àmoQ>rZ H$s nhMmZ H$s h¡& gË`mnZ Ho$ {bE XoIo JE ~mhar {Pëbr àmoQ>rZ H$mo 
àmW{_H$Vm XoZo Ho$ {bE O¡d gyMZm {dkmZ {dícofU Mb ahm h¡& BZ àmoQ>rZm| H$mo CZHo$ ñWmZr`H$aU 
H$s {ZJamZr H$aHo$ Am¡f{Y CX²J«hU _| CZH$s ^y{_H$m VWm N>moQ>r hmBS´>mo{\${bH$ Am¡f{Y`m| O¡go 
AmBgmo{ZEµOmBS>, B©W_ã`yQ>mob, D-gmBŠbmogoarZ Am{XHo$ {bE CÀM-A{Vg§doXZerbVm H$mo 
CËnÞ H$aZo _| ̂ y{_H$m Ho$ {bE M[aÌ {MÌU {H$`m Om ahm h¡&  

3.5  {dH$mgmË_H$ Ord {dkmZ Am¡a _yb H$mo{eH$m 

S>m°. am_Hw$_ma gå~m{gdZ H$m g_yh ñVZYmar ̂ «yU Ho$ {dH$mg Ho$ Xm¡amZ H$mo{eH$m ̂ m½` à{V~ÕVm 
Ho$ V§Ì H$m nVm bJmZo na Ü`mZ Ho$pÝÐV H$aVm h¡& {deof ê$n go, CZH$s é{M àmapå^H$ ̂ «yU _| A§J-
{d{eï> _yb H$mo{eH$m/àOZH$ Ho$ JR>Z _| A§V{Z©{hV {dH$mgmË_H$ V§Ì H$mo COmJa H$aZm h¡& `h 
_yb^yV g_P _mZd amoJ go {ZnQ>Zo Ho$ {bE _hËdnyU© h¡&  

_yb H$mo{eH$m go noQ´>r {S>e _| {d{eï> {d^o{XV H$mo{eH$m àH$ma H$m OZZ _m°S>b amoJm| Ho$ {bE _hËdnyU© 
h¡ Am¡a g§^m{dV ê$n go AnH$f©H$ pñW{V`m| H$m BbmO H$aZo Ho$ {bE Cn`moJr h¡& ̀ h g_PZm {H$ 
{dH$mg Ho$ Xm¡amZ ^«yU _| H$mo{eH$m àH$ma H¡$go ~ZVo h¢, CÝh| _yb H$mo{eH$m go {S>e _| àmá H$aZm 
_hËdnyU© h¡& OrZ {d{Z`m_H$ ZoQ>dH©$ H$mo H$m`m©Ë_H$ {deof H$mo{eH$m àH$mam| àOZH$ H$mo{eH$mAm| Ho$ 
^oX^md H$mo {Z`§{ÌV H$aZo Ho$ {bE AÀN>r Vah go AÜ``Z {H$`m J`m, hmbm±{H$ AmZwdm§{eH$ àmoJ«m_ 
àmapå^H$ MaUm| H$mo g§Mm{bV H$aVm h¡ Omo A§J-{d{eï> àOZH$m| H$mo ~ZmVo h¡, R>rH$ go Zht g_Pm 

AmH¥${V 3.5 
Z¡Xm{ZH$ ê$n go _hËdnyU© 

H$mo{eH$m àH$ma ~ZmZo Ho$ {bE 
_yb H$mo{eH$m {d^oXZ 

H$m`©Zr{V& àmapå^H$ ^«yUr` 
{dH$mg na h_mao emoY go àmá 
{ZîH$fm] Ho$ AmYma na h_mar 
à`moJembm _| ~Zm`m J`m h¡& 

ES H$mo{eH$m - ^«yUr` _yb 
H$mo{eH$m; _ogmoS>_© - ^«yUr` 

D$VH$ Omo H$B© Am§V[aH$ A§Jm|, 
_m±gno{e`m| Am¡a H§$H$mb H$mo 

OÝ_ XoVm h¡; 
H$m{S©>`mo\o$arpÝO`b _ogmoS>_© 

(CPM) - öX` Am¡a {ga H$s 
_m±gno{e`m| Ho$ {bE gm_mÝ` 

àOZH$; BMP4, Nodal 

Am¡a Wnt/b-catenin O¡d 
amgm`{ZH$ g§Ho$V h¢&

J`m& S>m°. gå~m{gdZ g_yh H$m H$m`© Bg Vah Ho$ àOZH$ _ogmoS>_© go H¡$go ~ZVo h¢, Bg na Ü`mZ 
Ho$pÝÐV H$aVm h¡, Am{X_ naV Omo {d{^Þ D$VH$ O¡go aº$, _m±gno{e`m|, hÈ>r Am¡a A§J O¡go ôX`, 
{H$S>Zr Am¡a JmoZmS> Ho$ {deofrH¥$V H$mo{eH$m àH$mam| H$s {demb loUr H$mo OÝ_ XoVr h¡& CZH$m H$m_ 
~mhar g§Ho$VZ g§Ho$Vm| Am¡a à{VboIZ H$maH$ ZoQ>dH©$ H$mo COmJa H$aZo Ho$ {bE ewê$ hmo ahm h¡ Omo 
{ga go ny±N> VH$ eara H$s Ywar Ho$ gmW _ogmoS>_© _| àJ{Verb ̂ m½` à{V~ÕVm H$mo {Z`§{ÌV H$aVm h¡& 



56| dm{f©H$ à{VdoXZ 2018-19

g_yh Ho$ {nN>bo {ZîH$fm] H$m bm^ CR>mVo hþE, {OgZo {ga Ho$ _ogmoS>_© {dH$mg _| ewéAmVr MaUm| H$m 
Iwbmgm {H$`m, CÝhm|Zo à`moJembm _| Z¡Xm{ZH$ ê$n go àmg§{JH$ àOZH$ OZg§»`m àmá H$s h¡& Mmby 
AÜ``Z _yb H$mo{eH$m go à`moJembm _| BZ àOZH$m| go {ga Am¡a Mohao Ho$ H§$H$mb H$s _m±gno{e`m| H$mo 
CËnÞ H$aZo Ho$ à`mgm| _| ghm`Vm H$aoJm, Omo {ga Am¡a Mohao H$s _m±gnoer g_yhm| H$mo em{_b H$aZo 
dmbo A{Y_mZV: _m°S>b-_m±gno{e`m| H$mo ~~m©X H$aZo dmbo amoJm| H$s godm H$aoJm& 

Hw$b {_bmH$a, S>m°. gå~m{gdZ H$m emoY H$m`©H«$_ ñVZYmar ̂ «yUm| _| H$m_ H$aZo dmbo àmapå^H$ ̂ m½` 
à{V~ÕVm V§Ì na Omoa XoZo Ho$ gmW {dH$mgmË_H$ Ord {dkmZ na AZw~§{YV h¡& CZH$s àoaUm h_mar 
ImoOm| H$s j_Vm go AmVr h¡ Omo amoJ AZwg§YmZ Am¡a {M{H$Ëgm _| à`mgm| H$mo à^m{dV H$aVr h¡& 

3.6 nm[apñW{VH$s 

S>m°. am°{~Z {dO`Z g_yh n[aÑí` n[adV©Z, Obdm`w n[adV©Z Am¡a n{j`m| na BgHo$ à^md, VWm 
O¡d Üd{ZH$ Ho$ joÌ _| H$m`© H$aVm h¡& CZHo$ g_yh Ho$ H$m_ Zo g§nyU© _moÝQ>mZo n[aÑí` - emobm ñH$mB© 
AmBb¢S²g Amdmg H$mo H$da H$aVo hþE {nN>bo Mma XeH$m| _| n[aÑí` n[adV©Z H$s nhbm narjU àXmZ 
{H$`m h¡& CZHo$ g_yh Zo bwáàm` dZ Cëby Am¡a BgHo$ ghdVu-KQ>Zo dmbm VWm gOmVr` àOm{V`m| 
na nwam Obdm`w g§~§Yr CVma-M‹T>md Ho$ Om{Vd¥Îm Am¡a à^mdm| H$s Om±M H$s h¢& {d{^Þ Amdmgm| _| 
E{d`Z {d{dYVm H$mo g_PZo Ho$ {bE {d{^Þ O¡d Üd{ZH$ Ñ{ï>H$moUm| H$m Cn`moJ {H$`m J`m h¡& 

AmH¥${V 3.6 
AmB©AmB©EgB©Ama, {Vén{V 
npíM_r KmQ> Ho$ AmH$f©H$ 

ñWmZm| O¡go ñH$mB AmBb¢S> 
_| O¡{dH$ AZwg§YmZ H$aVm h¡ 

Ohm± KZo O§Jbm| _| d¡{œH$ 
ê$n go A{ÛVr` njr O¡go 

H$mbo-Am¡a-Zma§Jr 
âbmBH¡$Ma nmE OmVo h¢& 

3.7 H$mo{eH$s` Am¡a AmU{dH$ Am°ÝH$mobm°Or 

S>m°. gwaoe nmH$mbm H$m g_yh H¢$ga H$mo{eH$mAm| _| {ZpîH«$` M`mnM` H$s Om±M H$a ahm h¡, Omo {H$ 
½bmBH$mo{gg (dma~J© à^md) H$mo ~‹T>mZo dmbr H$mo{eH$m àgaU Ho$ {bE CÀM D$Om© H$s _m±J H$aVm h¡& 
àgaU H¢$ga H$mo{eH$mE± {b{nS> Am¡a Ý`ypŠbH$ E{gS> Ho$ O¡d g§ícofU Ho$ {bE nyd© gyMZm àXmZ 
H$aZo Ho$ {bE ½byH$moO Am¡a ½byQ>m_mBZ M`mnM` H$mo ^r ~‹T>mVr h¡& H$mo{eH$m àgaU Ho$ {bE 
Amdí`H$ D$Om© Ho$ à_wI òmoV Ho$ ê$n _| H¢$ga H$mo{eH$mAm| H$mo AŠga Am°ŠgrH$maH$ 
\$m°ñ\$moamBboeZ Ho$ ~Om` ½bmBH$mobmB{gg H$m Cn`moJ H$aZo Ho$ {bE nwZ: ì`dpñWV {H$`m OmVm 
h¡& b¡ŠQ>oQ> {S>hmBS´>moOZoO  A (LDHA), dma~J© à^md _| em{_b à_wI EÝµOmB_ nmBê$doQ> H$mo b¡ŠQ>oQ> 
Am¡a NADH+H$mo NAD+ _| n[ad{V©V H$aVm h¡& {dnWJm_r A{^ì`{º$ Am¡a LDHA H$m g{H«$`U 
K{Zð> ê$n go H$B© H¢$gam| Ho$ gmW Ow‹S>m hþAm h¡ VWm H¢$ga H$mo{eH$m àgaU Am¡a CÎmaOr{dVm Ho$ {bE 
`moJXmZ XoVm h¡ Am¡a Bg{bE LDHA H¢$ga Ho$ CnMma Ho$ {bE g§^m{dV bú` ahm h¡& gm_mÝ` 
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D$VH$m| H$s VwbZm _| KmVH$ Q>çy_a _| LDHA H$m CÀM ñVa XoIm J`m& H$B© AÜ``Zm| Zo ~Vm`m {H$ 
LDHA KmVH$ Q>çy_a H$s d¥{Õ, AmH«$_U Am¡a _oQ>mñQ>o{gg _| _hËdnyU© ̂ y{_H$m {Z^mVm h¡& dV©_mZ 
_| S>m°. nmH$mbm H$s à`moJembm _w»` ê$n go H«$mo_¡{Q>Z g§emoYH$ Am¡a H¢$ga M`mnM` _| H$B© AÝ` 
ZdrZ à{VboIZ H$maH$m| H$s ^y{_H$m H$mo g_PZo na Ü`mZ Ho$pÝÐV H$a ahr h¡ Am¡a {Z`§ÌU-_wº$ 
M`mnM` H¢$ga _oQ>mñQ>o{gg H$mo g§Mm{bV H$aVm h¡& CÝhm|Zo ½byH$moO M`mnM` _| AnZr ̂ y{_H$m Am¡a 
dma~J© à^md H$mo à^m{dV H$aZo Ho$ gmW Hw$N> H«$mo_¡{Q>H$ g§emoYH$ Am¡a à{VboIZH$ H$maH$m| H$s 
nhMmZ H$s h¡& dV©_mZ _| à`moJembm _oQ>mñQ>o{Q>H$ H$mo{eH$mAm| _| BZ H«$mo_¡{Q>Z Ho$ Ûmam ½byH$moO 
M`mnM`r OrZ Ho$ {d{Z`_m| _| `§ÌdV A§VÑ©{ï> H$mo g_PZo H$s {Xem _| H$m_ H$a ahr h¡, Am¡a `o 
AÜ``Z H¢$ga Ho$ CnMma Ho$ {bE ZdrZ {M{H$Ëgr` H$m`©Zr{V`m| H$mo {dH${gV H$aZo _| ~hþV hr 
ghm`H$ hm|Jo&  

S>m°. g§O` Hw$_ma H$s à`mJo embm H$m emYo  ñdñW J^me© ` CnH$bm H$m{o eH$mAm,|  {d^{o XV H$¢ ga, Ama¡  

H$¢ ga _by  H$m{o eH$mAm| H$o  ~rM OrZ H$s {d^Xo r` A{^ì`{º$ H$mo g_PZo na H$o pÝÐV h&¡  {^Þ ê$n go 
A{^ì`º$ OrZ H$s ñH$« sqZJ NCBI OrZ A{^ì`{º$ ~hàþ `mOo Z (GEO) S>o Q>m~go  go S>o Q>mgQo > H$m 
Cn`mJo  H$aH$o  H$s JB© Wr& Am_Vma¡  na CWb-nWw b dmbo OrZm| Ama¡  {d{^Þ O{¡ dH$ _mJm] go OS‹w >o bmJo m| 
H$o  ~rM àmQo >rZ-àmQo >rZ nmañn[aH$ {H$« `m STRING (v11.0), BioGRID Ama¡  KEGG S>o Q>m~go  H$m 
Cn`mJo  H$aH$o  H$s JB© Wr& KLF8 à{VbIo Z H$maH$ H$mo H$B© àH$ma H$o  H$¢ gam| _| CWb-nWw b nm`m J`m 
Ama¡  H$¢ ga H$s àJ{V _| _Ü`mVo H$ gH§ $« _U H$mo CnH$bm H$o  EH$ _hËdnUy © {Z`m_H$ H$o  ê$n _| nhMmZ 
J`m& dño Q>Z© ãbmQ° > Ama¡  qPCR H$m Cn`mJo  KLF8, phospho, Ama¡  total Smad2, E-cadherin, 

VWmT TGF-b CnMmaH$o  gmW ̀ m {~Zm J^me© ` H$¢ ga H$m{o eH$m aIo m _| vimentin H$sA{^ì`{º$ H$m 
nVm bJmZo H$o  {bE {H$`m J`m Wm& AmJo `h {gÕ H$aZo H$o  {bE {H$ SMAD2/3, KLF8 OrZ 
A{^ì`{º$ H$mo à{VbIo ZmË_H$ ê$n go {d{Z`{_V H$a ahm h¡ ̀ m Zht, S>m.°  H$w _ma H$o  g_hy  Zo OrZm{o _H$ 
DNA go KLF8 g_WH© $ H$o  AZHw $« _m| H$m à{Vê$nU H$aH$o  KLF8 g_WH© $ [anmQo >a©  àUmbr V¡̀ ma H$s 
Ama¡  {\$a ë`{y g\$aOµo  [anmQo >a©  OrZ H$o  à{VH$y b BgH$m Cn-à{Vê$nU {H$`m&  

3.8  OrZmo{_Šg Am¡a àUmbr Ord {dkmZ 

S>m°. lr{Zdmg Mmdbr Ho$ g_yh H$m _w»` Ü`mZ àUmbr-gVa H$s g_P àmá H$aZo na Ho$pÝÐV h¡ {H$ 
O¡{dH$ gyMZm àdmh _| {^ÞVm \o$ZmoQ>mBßg Am¡a {\$Q>Zog H$mo H¡$go à^m{dV H$aVr h¡ VWm BgHo$ 
{dnarV _mZd amoJm| na {deof Omoa XoVr h¡& ̀ h H$m`©, {d{Z`_Z Am¡a H«${_H$ {dH$mg na CZHo$ à^mdm| 
H$m AÜ``Z H$aHo$ ñdmñÏ` Am¡a amoJ na AmZwdm§{eH$ {^ÞVm H$s ̂ y{_H$m H$mo g_PZo Ho$ Ûmam {H$`m 
J`m& {deof ê$n go, g_yh Am§V[aH$ ê$n go Aì`dpñWV àmoQ>rZ/joÌm| na {deof Omoa XoZo Ho$ gmW, 
nwZamd¥Îmr` Am¡a H$_-O{Q>bVm AZwH«$_m| H$s Om±M H$aVm h¡& CÝhm|Zo I_ra go boH$a _mZdm| VH$ 
{d{^Þ Ordm| _| O{Q>bVm (OrZmo_, àUmbr Am¡a AmU{dH$ ñVa) Ho$ {d{^Þ n¡_mZm| Am¡a {d{^Þ 
g_`-n¡_mZm| (VËH$mb go bmIm| dfm] _|) _| O¡{dH$ gyMZm àdmh H$s Om±M H$s& g_yh Ho$ emoY H$m`© _| 
à`moJmË_H$ Om±M Ho$ gmW ̀ wp½_V _erZ Am¡a JhZ AÜ``Z Ñ{ï>H$moUm| H$mo {Z`mo{OV H$aHo$ ~‹S>o n¡_mZo 
Ho$ So>Q>mgoQ> H$mo EH$sH¥$V Am¡a {dícofU H$aHo$ CZH$s H$åß`yQ>oeZb Om±M H$aZm em{_b h¡& dV©_mZ _|, 
g_yh gm{hË` H$mo Š`yaoQ> H$aZo, I_ra Am¡a _mZdm| _| AZwH«$_, g§aMZm, AmU{dH$ nmañn[aH$ {H«$`m 
ZoQ>dH©$, Q´>m§g{H«$ßeZb, nmoñQ>-Q´>m§g{H«$ßeZb, Q´>m§gboeZb Am¡a nmoñQ>-Q´>m§gboeZb {d{Z`_Z 
Am¡a H«${_H$ {dH$mg go boH$a {d{dY So>Q>mgoQ> H$mo nwZ: àmá H$aZo Am¡a ì`dpñWV H$aZo _| em{_b h¡& 
~‹S>o n¡_mZo na Q´>m§gpñH«$ßQ>mo{_Šg So>Q>m H$m {dícofU H$aZo Ho$ {bE H$åß`yQ>oeZb nmBnbmBZm| H$mo 
ñWm{nV H$aZo Ho$ à`mg Omar h¡&
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3.9  H¢$ga Ord {dkmZ Am¡a à{Vajm {dkmZ 

ñdñW H$mo{eH$mE± Bï>V_ d¥{Õ Ho$ {bE gVh go Ow‹S>r hmoVr h¢ Am¡a O~ do gVh go AbJ hmo OmVr h¢, 
Vmo do EnmoßQ>mo{gg Zm_H$ EZmoB{H$g go JwOaVr h¢& H$mo{eH$s` EnmoßQ>mo{gg _erZar Ho$ Hw$N> pIbm‹S>r 
g{hV Bim, BMF Am{X H$mo{eH$m _¥Ë`w Ho$ Bg ê$n H$s _Ü`gÏVm H$aVo h¢& Bcl  n[adma Ho$ àmo-2

EnmoßQ>mo{Q>H$ gXñ` Bim Am¡a BMF  XmoZm| H$mo Am_Vm¡a na X{_V aIm OmVm h¡& O~ H$mo{eH$mE± 
AbJ hmo OmVr h¢, Vmo BIM, BMF A{^ì`{º$ Am¡a J{V{d{Y ào[aV hmo OmVr h¡ Am¡a H$mo{eH$mE± 
EZmoB{H$g Ho$ H$maU _¥Ë`w go JwOaVr h¢& CZHo$ X_Z ~Zm_ A{^ì`{º$ Am¡a g{H«$`U _| em{_b g§Ho$V 
Am¡a à{VboIZ H$maH$ ñnï> Zht h¢& _oQ>mñQ>o{gg Ho$ Xm¡amZ, H¢$ga H$mo{eH$m± AnZr gVh go AbJ 
hmoH$a ZE OJhm| na OmVr h¢ Am¡a eara _| ZB© OJhm| na H¢$ga H$s ñWmnZm H$aVr h¢; hmbm±{H$, H¢$ga 
H$mo{eH$mAm| Ho$ AbJmd Ho$ Xm¡amZ EZmoB{H$g Zht hmoVm h¡ Š`m|{H$ Bim Am¡a BMF g{H«$` ê$n go 
X{_V hmoVo h¢& S>m°. {edHw$_ma d„^nwanw H$s à`moJembm H¢$ga H$mo{eH$mAm| Ho$ AbJmd _| Bim Am¡a 
BMF H$s X_Z ~Zm_ A{^ì`{º$ Am¡a g{H«$`U Ho$ nrN>o AmU{dH$ V§Ì H$mo g_PZo H$s H$mo{ee H$a 
ahr h¡& BgHo$ {bE, S>m°. d„^nwanw H$s à`moJembm Zo Bim Am¡a BMF  OrZ Ho$ {d{^Þ g_W©H$ joÌm| 
H$m à{Vê$nU {H$`m h¡& BZ g_W©H$m| H$m {dñV¥V {dûcofU BZ OrZm| Ho$ X_Z _| em{_b g§Ho$Vm| Am¡a 
à{VboIZ H$maH$m| H$s nhMmZ H$aZo _| _XX H$aoJm, Omo _oQ>mñQ>o{Q>H$ H¢$ga H$mo{eH$mAm| Ho$ Ûmam 
EZmoB{H$g _¥Ë`w go ~MmZo _| ghm`Vm H$aoJm& BgHo$ Abmdm, g_yh Zo AÝ` OrZm| O¡go Bit1 Am¡a 
Kaiso H$m à{Vê$nU {H$`m h¡ Am¡a H¢$ga _| EZmoB{H$g à{VamoY _| ̂ y{_H$m {Z^mZo H$m gwPmd {X`m h¡& 
EZmoB{H$g _| Bit1 Am¡a Kaiso Ho$ H$m`© _| ̀ §ÌdV A§VÑ©{ï> àmá H$aZo Am¡a H¢$ga H$mo{eH$mAm| _| Bim 
Am¡a BMF A{^ì`{º$ H$mo b{jV H$aZo go H¢$ga _oQ>mñQ>o{gg H$s amoH$Wm_ Ho$ {bE ZE {M{H$Ëgr` 
Ñ{ï>H$moU H$mo {S>µOmBZ H$aZo _| _XX {_boJr&  

S>m°. d„^nwanw H$s à`moJembm H$B© _m`bmo_m Am¡a à{Vajm àUmbr _| AmU{dH$ g_yh HDAC4-RelB 
H$s ̂ y{_H$m H$mo nhMmZZo Am¡a g_PZo _| ̂ r é{M aIVr h¡& ̀ h g_yh àmapå^H$ KmVH$ n[adV©Z Ho$ 
H$maU Am°ÝH$moOo{ZH$ CËn[adV©Z H$s nadmh Z H$aVo hþE H$B© _m`bmo_m H$mo{eH$mAm| Ho$ ApñVËd Ho$ 
{bE Amdí`H$ h¡& BgH$m CÔoí` _m`bmo_m {M{H$Ëgm Ho$ n[a_mUm| H$s ì`m»`m H$aZo hoVw HDAC4-

RelB g_yh H$mo ~m{YV H$aZo Ho$ {bE ZB© H$m`©Zr{V {dH${gV H$aZm h¡& CÝhm|Zo ~¡ŠQ>r[a`m Ho$ {bE 
HDAC4 Am¡a RelB XmoZm| Ho$ H$B© N>moQ>o A§em| H$mo à{Vê${nV {H$`m h¡ Am¡a gmW hr gmW nmañn[aH$ 
{H«$`m joÌ H$m ZŠem ~ZmZo Ho$ {bE ñVZYmar A{^ì`{º$ ̂ r H$s h¡& AmJo H$m H$m`© HDAC4-RelB 

g_yh H$s {dKQ>Z H$m`©Zr{V`m| Ho$ {S>µOmBZ Ho$ à{V HDAC4-RelB nmañn[aH$ {H«$`m Ho$ g§doXZerb 
OJhm| H$s nhMmZ H$aoJm& 

3.10 AmU{dH$ Am¡a H$mo{eH$s` naOrdr {dkmZr

_bo[a`m Plasmodium sp. Ho$ H$maU hmoVm h¡& Xþ{Z`m Ho$ CîUH${Q>~§Yr` Am¡a CnmoîUH${Q>~§Yr` 
^mJm| H$s ~r_mar h¡ Omo A\«$sH$m Am¡a ^maV O¡go Xoem| H$mo à_wI ê$n go à^m{dV H$aVr h¡& 
falciparum naOrdr {deof ê$n go H$mo_m O¡go J§^ra bjU H$m H$maU ~ZVm h¡, amo{J`m| _| H$B© A§J 
{d\$bVm Am¡a falciparum H$s J§^raVm J¡a g§H«${_V RBCs (Rosetting) Ho$ gmW Šbån `m 
E½byQ>rZoQ> Ho$ JR>Z Ho$ Ûmam Ho${eH$mAm| _| aº$ àdmh H$mo AdéÕ H$aZo H$s AnZr j_Vm go CËnÞ 
hmoVr h¡& S>m°. gw{M Jmo`b H$m emoY g_yh _oµO~mZ Am¡a naOrdr H$maH$m| H$mo g_PZo na Ü`mZ Ho$pÝÐV 
H$aVm h¡ Omo amogoqQ>J KQ>Zm Ûmam g§Mm{bV hmoVo h¢& A~ VH$ ̀ h {XIm`m J`m h¡ {H$ _oO~mZ gra_ 
H$maH$ Cƒ aº$Mmn àdmh H$m gm_Zm H$aZo _| gj_ hmoZo hoVw nmañn[aH$ {H«$`m H$mo _O~yV H$aZo Ho 
${bE _oO~mZ Am¡a naOrdr àmoQ>rZ Ho$ ~rM goVw H$m H$m_ H$aVo h¢& S>m°. Jmo`b Ho$ H$m_ Zo falciparum 
naOrdr VZmd H$s nhMmZ H$s h¡ Omo gra_ H$s AZwnpñW{V _| ~‹S>o Am¡a g»V amogoQ> ~ZmVm h¡& ̀ h 
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_hËdnyU© ê$n go gwPmd XoVm h¡ {H$ naOrdr Zo EH$ àmoQ>rZ {dH${gV {H$`m h¡ Omo V§J amogoQ> ~ZmZo Ho$ 
{bE _oµO~mZ H$maH$ H$s CnpñW{V na {Z^©a Zht H$aVm h¡& 3 _hrZo Ho$ {bE Bg VZmd Ho$ ~mX g§Ho$V 
{X`m {H$ ̀ h gra_ H$s AZwnpñW{V _| ~‹S>o Am¡a V§J amogoQ> Ho$ JR>Z H$mo ~ZmE aIZm Omar aIVm h¡& 
amogoqQ>J _| àmoQ>rZ: PfEMP1, RIFIN Am¡a STEVOR VWm E[aW«mogmBQ> gVh àmoQ>rZ Ho$ {d{^Þ OrZ 
n[adma go Ow‹S>o naOrdr àmoQ>rZ H$m ~§YZ em{_b h¡& _mÌmË_H$ _mg ñnoŠQ´>mo_oQ´>r H$m Cn`moJ H$aVo hþE 
CZHo$ g_yh Zo PfEMP1Am¡a RIFIN H$s nhMmZ H$s Omo amogoqQ>J _| em{_b hmoZo Ho$ {bE Bg naOrdr 
_| ~hþV A{YH$ ì`º$ {H$`m OmVm h¡& dV©_mZ H$m`© _| gra_ ñdV§Ì amogoqQ>J _| AnZr ^y{_H$m 
ñWm{nV H$aZm h¡&   

S>m°. Jmo`b H$m g_yh naOrdr Ho$ {d{^Þ {dH$mgmË_H$ MaUm| Ho$ {d{Z`_Z _| _bo[a`mnaOr{d`m| _| 
CnpñWV Ho$db à{VboIZ H$maH$ n[adma PfAP2 (Apetala2) H$s ̂ y{_H$m H$s ̂ r Om±M H$aVm h¡& 
O¡d gyMZm {dkmZ {dûcofU H$m Cn`moJ H$aVo hþE, PfAP2 H$mo naOrdr Ho$ J¡_oQ>mogmBQ> MaU _| 
{deof ê$n go ì`º$ H$aZo Ho$ {bE nhMmZm J`m h¡& PfAP2 Ho$ ~mÜ`H$mar S>mo_oZ H$m à{Vê$nU Am¡a 
A{^ì`º$ {H$`m J`m VWm PfAP2A{^ì`º$ J¡_oQ>mogmBQ> MaU Ho$ Ûmam {d{Z`{_V AZwàdmh OrZ H$s 
nhMmZ H$aZo Ho$ {bE ChIP {dícofU {H$`m J`m& 

AmH¥${V 3.10
 P. falciparum H$s 

amogoqQ>J _mZd gra_ H$s 
CnpñW{V Am¡a 

AZwnpñW{V H$mo AbJ 
H$aVr h¡&  

3.11 V§{ÌH$m {dkmZ 

S>m°. dgwYmamZr XodZmWZ Ý`ay mBQ> JR>Z Ama¡  {dñVma H$s O{Q>b AØVþ  dñVw _| é{M aIVr h¡ Omo 

n[aUm_m| H$mo ~T‹ >mdm XZo o Ama¡  {ZamYo mË_H$ gH§ $o V Ûmam _O~Vy r go {Z`{_V {H$`m OmVm h&¡  ~marH$ 
gV§ {w bV gH§ $o V EH$ hm{o _`mño Q>{¡ Q>H$ àUmbr _| `WmW© gÌy `½w _Z g~§ Y§  H$o  JR>Z H$m AmœmgZ XVo o h¢ 
Ama¡  n[ad{VV©  gH§ $o VZ VÌ§  H$s dOh go Bg gV§ bw Z _| H$mBo © ^r {d\$bVm MmQo > Ama¡  AY:nVZ H$o  
_m_bo _| nZw : d{¥ Õ H$o  {bE Ý`ay mÝ° g H$s j_Vm _| ~mYm CËnÞ H$aVr h&¡  H$m{o eH$s` g_pñW{V H$mo 
~ZmE aIZo H$o  {bE Amdí`H$ JmU¡  gH§ $o VZ _mJ© (Og¡ o G àmQo >rZ Ama¡  ZmZ°  gH§ $o VZ) H$mo 
Ý`[y aQ>mOo Zo {o gg aIaImd _| \g± m`m OmVm h&¡  hmb H$o  AÜ``Zm| _| H$o db {dH$mg H$o  Xma¡ mZ em{_b 
hmZo o H$o  Abmdm Ý`ay mÝ° g H$o  aIaImd _| em{_b EH$ _mJ© H$o  ê$n _| ZmM°  H$s ̂ {y _H$m na àH$me S>mbm 
J`m h&¡  dV_© mZ emYo  {defo  ê$n go ̀ h g_PZo _| H$o pÝÐV h¡ {H$ H$w N> _hËdnUy © Ý`ay mZo b àmQo >rZ Og¡ o 
{H$ Ý`ay mZ° b gbo  AmgO§ Z AUw (NCAM), Caspr/Paranodin Ama¡  Prion AnZo gH§ $o VZ ̂ mJrXmam| 
H$o  gmW Ý`[y aQ>mOo Zo {o gg _| H$¡ go em{_b hmo gH$Vo h&¢  Xmo AbJ CNS Ý`ay mÝ° g Og¡ o {hßnmHo $¡ ånb Ama¡  
a{o Q>Zb Ý`ay mÝ° g _| CZH$s ^{y _H$m H$mo ì`dpñWV ê$n go n[a^m{fV H$aZo go CMs H$s {d{^Þ 
^{y _H$mAm| Ama¡  CZH$o  gH§ $o VZ ̂ mJrXmam| H$mo g_PVo hEþ  g_J« ê$n go Ý`[y aQ>mOo Zo {o gg H$mo {d{Z`{_V 
H$aZo H$s AZ_w {V {_b OmEJr& Xmo AbJ-AbJ Ý`ay mBQ> {dñVma à{H$« `mAm| H$s Vbw Zm ̀ h XIo Zo H$o  
{bE H$s {H$ gH§ $o VZ _mJ© g_mZ ̀ m {^Þ H$¡ go hmo gH$Vo h,¢  ̀ h g_PZo H$o  {bE à[o aV H$aJo m {H$ Km`b 
arT‹ > H$s hÈ>r H$o  _mS° >b _| ZE Ý`ay mBQg²  H$¡ go ~ZVo h&¢
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AmH¥${V 3.11 
à`moJembm _| dV©_mZ 

n[a`moOZm H$m 
`moOZm~Õ {Zê$nU& 

4.0  J{UV 

AmB©AmB©EgB©Ama, {Vén{V _| J{UV {d^mJ Ho$ g§H$m` H$m AZwg§YmZ ~rOJ{UVr` Á`m{_{V, 
Am°Q>mo_mo{\©$H$ ê$n, O{Q>b Á`m{_{V, AdH$b Á`m{_{V, J¡bmoµO à{V{Z{YËd, g§»`m {gÕm§V, 
hm_m}{ZH$ {dícofU, à{V{Z{YËd {gÕm§V Am¡a Q>monmobm°Or na Ho$pÝÐVh¡&

4.1 ~rOJ{UVr` Á`m{_{V 

S>m°. {JaOm e§H$a {ÌnmR>r ~rOJ{UVr` Á`m{_{V _| {d{^Þ g_ñ`mAm| na H$m`© H$a aho h¢& _mo{Q>{dH$ 
hmo_moQ>monr {gÕmÝV H$s ñWmnZm _| S>m°. {JaOm e§H$a {ÌnmR>r ~rOJ{UVr` K-{gÕmÝV Am¡a BgHo$ 
g§ñH$aUm| Ho$ ~mao _| {d{^Þ n[a`moOZmAm| na H$m`© H$a aho h¢& A{YH$ gQ>rH$ ê$n go, dh CÀMVa 
J«moWopÝS>EH$-{dQ> g_yhm| _| nwe \$m°d©S©> ZŠeo Ho$ {Z_m©U na H$m`© H$a aho h¢; {dH¥$V erdm| H$s loUr Ho$ 
{bE {Z_m©U ̀ mo½` {dQ> g_yhm| H$m AÜ``Z; ~rOJ{UVr` H$mo~m}{S>Á_ Am¡a BgHo$ ̂ mJ O¡go _moadm K-

{gÕmÝV H$m AÜ``Z H$a aho h¢& 

S>m°. S>r.Eg. ZmJamO ~rOJ{UVr` Á`m{_{V Ho$ joÌ _| H$m`© H$a aho h¢& {deof ê$n go, dh àjonr` 
_¡{Z\$moëS> na doŠQ>a ~§S>bm| H$m AÜ``Z H$aZo _| é{M aIVo h¢& CÝhm|Zo ñnï> ê$n go EH$ dH«$ na 
Hw$N> J«mg_¡{Z`Z ~§S>bm| Ho$ eofm{Ð pñWam§H$ H$m {ZYm©aU {H$`m h¡& `h {~ñdmg (Q>rAmB©E\$Ama, 
_wå~B©), H¥$îUm (grE_AmB©, MoÞ¡) Am¡a Ý`yñQ>rS> ({bdanyb {díd{dÚmb`, `yHo$) Ho$ gmW g§`wº$ 
H$m`© h¡& `o n[aUm_ {deof _m_bm| _| kmV {d{^Þ ñWm{ZH$ n[aUm_m| Ho$ gm_mÝ`rH$aU h¢& 
El'Mazoni (d'Artois {díd{dÚmb`, \«$m§g) Ho$ gmW EH$ AÝ` g§`wº$ H$m`© _|, S>m°. ZmJamO Zo 
AnZo àmH¥${VH$ A§V:ñWmnZ _| EH$ \o$Zmo VrZ JwZm Ho$ hmBnaßboZ dJm] Ho$ g^r g§^m{dV àH$ma 
{ZYm©[aV {H$E& 

S>m°. am°Zr go~opñQ>`Z (AmB©AmB©Q>r, ~m°å~o) Ho$ gh`moJ go S>m°. gm¡aXrn _Oy_Xma dmñV{dH$ dH«$ na 
{ZpíMV {ZYm©aH$ Ho$ gmW ~§S>bm| Ho$ _m°S>çw{b [aº$ ñWmZ H$s dmñV{dH$ VH©$g§JVVm na H$m`© H$a aho 
h¢& {deof ê$n go Cg pñW{V _| O~ AmYma dH«$ _| H$moB© dmñV{dH$ VH©$g§JV q~XþAm| H$s Om±M Zht H$s 
JB© Wr Am¡a dmñV{dH$ àH$mam| Ho$ ê$n _| _m°S>çw{b [aº$ ñWmZ Ho$ {Ûn[a_o` àH$mam| H$mo dJuH¥$V {H$`m 
J`m Wm& ̀ h H$m`© àH$meZ Ho$ {bE àñVwV {H$`m J`m h¡& 
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4.2 Am°Q>mo_mo{\©$H$ ê$n Am¡a O{Q>b Á`m{_{V

S>m°. A{Zb Am`©gmo_m`mOwbm Am°Q>mo_mo{\©$H$ ê$nm| Am¡a O{Q>b Á`m{_{V Ho$ joÌ _| H$m`© H$a aho h¢& 
CÝhm|Zo {nN>bo dfm] _| O{Q>b _¡{Zµ\$moëS> na n[a^m{fV hmobmo_mo{\©$H$ bmBZ ~§S>bm| H$s CÀM Vm{ZH$m 
e{º$`m| go Ow‹S>o ~J©_¡Z H$Z}b Ho$ Bï>V_ ì`wËnÞ AZw_mZ bJmE Wo& Bg H$m`© H$s {Za§VaVm _|, S>m°. 
Am`©gmo_m`Owbm Zo _m°S>çyba dH«$ na n[a^m{fV _m°S>çyba ê$nm| H$s bmBZ ~§S>b Ho$ {d{eï> _m_bo Ho$ 
{bE Bï>V_ AZw_mZm| Ho$ AZwà`moJm| H$m AÜ``Z {H$`m& A{YH$ {d{eï> hmoZo Ho$ {bE, {nN>bo EH$ df© 
Ho$ {bE, dh AnZo {nN>bo H$m_ H$mo ZmoH$ ê$nm| Ho$ \y$[a`a JwUm§H$ H$m AZw_mZ bJmZo Ho$ {bE bmJy 
H$aZo H$s H$mo{ee H$a aho h¢ Am¡a ãbmo_a-hmobmoqdñH$s Ûmam AZw_mZ H$s {Xem _| ZmoH$ ê$nm| Ho$ Bï>V_ 
AZw_mZ àmá H$aVo h¢& CgHo$ Hw$N> Am§{eH$ n[aUm_ h¢, Am¡a AmZo dmbo e¡j{UH$ df© Ho$ {bE Cg 
{Xem _| H$m_ H$aZm Omar aIo§Jo& S>m°. Am`©gmo_m`mOwbm {nH$mS©> Am¡a grJb _m°S>çyba ZmoH$ ê$nm| Ho$ 
CÀMVa Am`m_r _m_bm| Ho$ {bE AnZo AZw_mZm| H$mo ~‹T>mZo H$s ̂ r H$mo{ee H$a aho h¡&

4.3 AdH$b Á`m{_{V Am¡a Q>monmobm°Or 

S>m°. EM. E. JwéamOm AdH$b Á`m{_{V Ho$ joÌ _| H$m`© H$a aho h¢& dh EH$g_mZ {O`moSo>{gH$ 

g§`w½_m| Ho$ VhV nyU©, Zm°Z-H$m°ån¡ŠQ> ar_o{ZAZ _¡{Zµ\$moëS²g Ho$ {bE g§`w½_Z H$R>moaVm H$s g_ñ`m 
na H$m_ H$a aho h¡& CZH$m Mmby H$m`© (gh`mo{J`m| Ho$ gmW) {deof ê$n go Xem©Vm h¡ {H$ EH$g_mZ 
{O`moSo>{gH$ g§`w½_m| Ho$ A§VJ©V g§`w½_-{~ÝXþ-_wº$ hmoZo Ho$ H$maU ~hþ{dY JwUm| H$mo g§a{jV {H$`m 
OmVm h¡& ̀ h Bg VÏ` Ho$ n[aUm_ñdê$n h¡ {H$ g_Vb {gb|S>a _| EH$g_mZ {O`moSo>{gH$ g§`w½_m| Ho$ 
^rVa g§`w½_Z H$R>moa h¡&  

S>m°. ~r. gw^mf Ho$ emoY H$m _w»` joÌ Q>monmobm°Or Am¡a AdH$b Á`m{_{V h¡& S>m°. gw^mf H$m AÜ``Z 

{deof ê$n go BZ [aº$ ñWmZm| Ho$ mod 2 JwUm§H$ Am¡a {Zb§~Z H$s pìhQ>Zr {Q´>drEo{bQ>r Ho$ gmW 
H$mohmo_mobm°Or [a¨J H$mo g_PZo Ho$ {bE ghr gm_mÝ`rH¥$V àjoß` [aº$ ñWmZm| H$m AÜ``Z Omar h¢& 
A{ZéÕ ZmAmoboH$a (AmB©EgAmB©, ~¢Jbmoa) Am¡a AO` R>mHw$a (AmB©AmB©Q>r, H$mZnwa) Ho$ gmW EH$ 
AÝ` gh`moJ H$m`© _|, CÝhm|Zo _¡{Zµ\$moëS> H$m AÜ``Z {H$`m {OZ na g^r CÝ_wI ~§S>bm| _| {Q´>{d`b 
`yba dJ© h¡& Bg AÜ``Z H$mo _¡{Zµ\$moëS> na CÝ_wI ~§S>bm| Ho$ ̀ yba dJ© H$mo g_PZo _| dV©_mZ é{M 
Ho$ Ûmam ào[aV {H$`m J`m Wm& CÝhm|Zo H$_ Am`m_m| _| BZ _¡{Zµ\$moëS> na nyU© M[aÌ {MÌU àmá {H$`m 
h¡& ̀ o n[aUm_ àH$meZ Ho$ {bE àñVwV {H$E JE h¢& S>m°. JwéamOm Ho$ gh`moJ go, CÝhm|Zo ̀ ypŠb{S>`Z 
[aº$ ñWmZm| _| H$m°ån¡ŠQ> hmBna gVhm| Ho$ A{^{dÝ`mg na dU©ZmË_H$ H$m`© àH$m{eV {H$`m h¡&

4.4  J¡bmoµO à{V{Z{YËd 

S>m°. em{bZr ̂ Å>mMm`© H$s emoY é{M {deof ê$n go _m°S>çyba ê$nm| go Ow‹S>o hþE, J¡bmoµO à{V{Z{YËd 

Ho$ {gÕmÝV Ho$ ApñVËd _| h¡& dh _w»` ê$n go Xmo n[a`moOZmAm| na Ü`mZ Ho$pÝÐV H$a ahr h¡& (1) 
Xmo-Am`m_r {H«$ñQ>br` J¡bmoµO à{V{Z{YËd Ho$ _m°S>çybm| p H$m Ý`yZrH$aU& Ý`yZrH$aU H$s à{H«$`m p 

-E{S>H$ ̂ ma ñWmZ _| ñWmZr` ê$n go pñWa hmoZo Ho$ {bEgm{~V hþB© h¡, bo{H$Z Bg ñWmZr` pñWaVm 
H$s {ÌÁ`m Ho$ {bE gm{hË` _| H$moB© AZw_mZ CnbãY Zht h¡& dh p -E{S>H$ Am¡a mod p ñWmZr` 
b¢Jb¢S> gm_§Oñ` Ho$ Am°Q>mo_mo{\©$H$ nj na ñnï> g§JUZm Ûmam ñWmZr` pñWaVm Ho$ Xm`ao H$mo H$_ 
gr{_V H$aVr h¡& (2) S>m°. E. Jm§Jwbr, AmB©AmB©EgB©Ama _mohmbr Ho$ gmW Mb ahr n[a`moOZm _|, dh 
{hë~Q>© _m°S>çyba ê$nm| ̀ m MVwï>`r A{^b{jUH$ ê$nm| go Ow‹S>o J¡bmoµO à{V{Z{YËd H$m AÜ``Z H$a 
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ahr h¡& Bg _m_bo _| gå~Õ d¡pídH$ J¡bmoµO à{V{Z{YËd H$mo nyU© ê$n go dmñV{dH$ g§»`m joÌ F Ho$ 
nyU© J¡bmoµO g_yh na n[a^m{fV {H$`m J`m h¡& Am`m_ A^r ̂ r Xmo h¢ Am¡a do F _| {H$gr ̂ r OJh na w 
_| p H$mo {d^m{OV H$aVo hþE AnKQ>Z Cng_yh Ho$ {bE Cn`w©º$ C{ëbpIV d¡pídH$ J¡bmoµO 
à{V{Z{YËd Ho$ à{V~§Y _| Ý`yZrH$aU mod p H$m AÜ``Z H$aVo h¢& Bg g§X^© _| mod p ñWmZr` 
b¢Jb¢S> gm_§Oñ` CnbãY Zht h¡, Bg{bE {H$gr ̂ r A{YH$ àË`j nÕ{V`m| H$mo AZwHy${bV H$aZm 
n‹S>Vm h¡&  

4.5  hm_m}{ZH$ {dícofU 

S>m°. Ama. bú_r bmdÊ`m CZ g_ñ`mAm| _| é{M aIVr h¡ Omo hm_m}{ZH$ {dícofU _| CËnÞ hmoVr 

h¢& ̀ ypŠb{S>`Z \y$[a`a ê$nm§VaU dmñV{dH$ g§»`mAm| Ho$ g_yh H$mo BgHo$ ñdê$nm| Am¡a hma _mn go 
g§~§{YV H$aVm h¡& hmb hr _|, H¡$_amoZ Eb. {d{b`åg ~Z©hmS©> Or. ~moS>_¡Z Am¡a S>moZmëS> Oo. H$moar Zo 
\¡$bmd Ho$ gmW BgH$s nmañn[aH$ {H«$`m Am¡a Bg VÏ` Ho$ gmW {H$ Jm°{g`Z EH$ A{^bjU H$m`© h¡, 
Ho$ g§X^© _| \y$[a`a ê$nm§VaU Ho$ d¡H$pënH$ Ñí`-q~Xþ H$mo àñVm{dV {H$`m& BgZo \y$[a`a-O¡go 
g_mZ JwUm| Ho$ gmW ê$nm§VaU Ho$ n[adma H$mo OÝ_ {X`m& S>m°. bú_r bmdÊ`m {ZåZ{bpIV Xmo 
AbJ-AbJ g§X^m] - ñWmZr` ê$n go H$m°ån¡ŠQ> E~o{b`Z g_yh Am¡a hmBOoZ~J© g_yh Ho$ AZwê$n 
àým| H$m AÜ``Z H$aZo _| é{M aIVr h¡ Am¡a dV©_mZ _| dh BZ àíZm| H$m AÜ``Z H$a ahr h¢& 

4.6  à{V{Z{YËd {gÕmÝV 

S>m°. AZ©~ {_Ìm H$s emoY é{M _w»` ê$n go à{V{Z{YËd {gÕm§V Ho$ joÌ, Am¡a AŠga {deof ê$n go, 
{d{eï> Aä`mdoXZ go g§~§{YV àíZm| (Bg Vah Ho$ àíZ XmoZm| g§»`m {gÕm§V Am¡a à{V{Z{YËd {gÕm§V 
Ho$ g§J_ _| hmoVo h¢ Am¡a {df` _| àmH¥${VH$ _hËd aIVo h¢) _| h¢& Bg e¡{jH$ df© Ho$ Xm¡amZ, _w»` 
n[a`moOZmAm| _| go EH$ {Og_| dh em{_b Wo, CZHo$ {gåßbopŠQ>H$ Cng_yhm| Ho$ g§~§Y _| AY©-
{d^m{OV Eo{H$H$ g_yhm| Ho$ {d{eï> à{V{Z{YËd Ho$ dJuH$aU H$m H$m`© {H$`m& àmo. Amo_oa Am°\o$Z 
(~«¢{S>g {díd{dÚmb`, ~moñQ>Z) Ho$ gmW g§`wº$ n[a`moOZm _|, CÝhm|Zo {deof ê$n go g~go AgVV 
l¥§Ibm à{V{Z{YËd Ho$ {bE {d{eï>Vm H$s H$_r H$mo {XImVo hþE, Bg àíZ na Hw$N> _hËdnyU© àJ{V 
H$s& BgHo$ Abmdm CÝhm|Zo àgmg Am¡a {S>Omoëg Ho$ hmb hr Ho$ AZw_mZ Ho$ H$B© _hËdnyU© _m_bm| H$m 
g_mYmZ H$aVo hþE, Bg _m_bo _| VWmH${WV b¢Jb¢S> \$bZ{ZYm©aH$ CËWmnZ _mZ{MÌ Ho$ A§VJ©V 
{d{eï> dJm] Ho$ ì`dhma H$s Om±M H$s& Bg H$m`© _| {dH${gV VH$ZrH$m| H$m Cn`moJ H$aVo hþE, S>m°. {_Ìm 
Zo BZ g_yhm| Ho$ {bE {d{eï> Eo{H$H$ {ÛH$ H$s dJrH¥$V H$aZo H$m H$m`©H«$_ ewê$ {H$`m h¡& Bg g§X^© _| 
VWmH${WV Speh à{V{Z{YËd Ho$ EH$ _hËdnyU© _m_bo H$m g_mYmZ {H$`m J`m h¡ Am¡a ̀ h AmJm_r 
nona H$s {df` dñVw h¡& àmo. BQ>mZ g`mJ (~rOr`y, ~ra eodm) Ho$ gmW EH$ AÝ` n[a`moOZm _| CÝhm|Zo 
gm_mÝ` a¡pIH$ g_yhm| Ho$ {bE Hw$N> b¢Jb¢S> \$bZ{ZYm©aH$ Omo‹S> AWm©V² AmYma n[adV©Z Am¡a 
Am°Q>mo_mo{\©$H$ àoaU Ho$ gmW à{gÕ Whittaker _m°S>b Ho$ Xmo gm_Ý`rH$aUm| AWm©V Klyachko _m°S>b 
Am¡a {S>OZaoQ> Whittaker _m°S>b Ho$ ~rM nañna {H«$`m H$m nVm bJm`m& Hw$N> hX VH$ g§~§{YV H$m`m] 
_|, CÝhm|Zo ̀ WmW© {S>OZaoQ> Whittaker _m°S>b H$mo ̂ r dJuH¥$V {H$`m h¡ Omo gm_mÝ` a¡pIH$ g_yh Ho$ 
Speh à{V{Z{YËd H$mo _mZVo h¢& àmo. F${f ì`mg ({H«$Am {díd{dÚmb`, lr {gQ>r) Ho$ gmW EH$ AÝ` 
n[a`moOZm _|, CÝhm|Zo dJ©g_ ~rOJ{UV Ho$ {bE _m°S>çyb Am¡a ì`wËnÞ lo{U`m| Ho$ g§X^© _| VWmH${WV 
{deof dJ©g_ Am¡a {d^mOZ dJ©g_ H$m AÜ``Z {H$`m& {\$a CÝhm|Zo {³dda, Eogo ~rOJ{UV H$m EH$ 
_hËdnyU© CXmhaU, Ho$ _mJ© ~rOJ{UV Ho$ {bE BZ AdYmaUmAm| H$mo nyar Vah go d{U©V {H$`m& BgHo$ 
Abmdm, dh {d{^Þ Šbm{gH$b Am¡a AgmYmaU g_yhm| Ho$ {bE {d^oX na H$B© AÝ` n[a`moOZmAm| _| 
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em{_b Wo, {Og na dV©_mZ _| H$m_ Mb ahm h¡& BZ_| go g~go CëboIZr` Šbm{gH$b g_yhm| Ho$ 
{bE J¡bmoµO {d^oX na g_ñ`m hmoJr (àmo. Amo_oa Am°\o$Z Ho$ gmW g§`wº$ H$m`© _|)&

S>m°. gr Or d|H$Q>gw~«_{U`Z H$s emoY é{M à{V{Z{YËd {gÕmÝV Ho$ joÌ _| h¡& AnZo nhbo Ho$ H$m`© 

H$mo Omar aIVo hþE, CÝhm|Zo F Ho$ Adeof joÌ H$s {deofVm go AbJ l Ho$ gmW ñWmZr` J¡a-
Am{H©$_r{S>`Z joÌ F na gm_mÝ` a¡pIH$ g_yh Ho$ J¡a-dJu` l-_m°S>çyba à{V{Z{YËd Ho$ {d{eï> dJ© Ho$ 
{bE nyU© WrQ>m {bâQ>m| H$s g§aMZm àmá H$s h¡& dh D$na Ho$ {deof _m_bo _| Cn`moJ H$s OmZo dmbr 
VH$ZrH$m| H$m Cn`moJ H$aHo$ O{Q>b Am¡a l-_m°S>çyba XmoZm| à{V{Z{YËdm| Ho$ ~‹S>o dJ© H$s nyU© WrQ>m 
{bâQ>m| H$s g§aMZm àmá H$aZo H$m à`mg H$a aho h¡& EH$ AÝ` n[a`moOZm _|, dh gm_mÝ` a¡pIH$ 
g_yh Ho$ Hw$N> l-_m°S>çyba à{V{Z{YËdm| Ho$ {bE {d{dY àíZm| Ho$ Odm~ XoZo _| é{M aIVo h¢& A{YH$ 
{deof ê$n go, dh `h OmZZo _| é{M aIVo h¡ {H$ Š`m O{Q>b à{V{Z{YËd Ho$ {bE àmá H$s JB© 
~hþbVm l-_m°S>çyba à{V{Z{YËd Ho$ {bE ̂ r h¡&  

5.0  n¥Ïdr Am¡a Obdm`w {dkmZ

5.1 ̂ y-agm`Z {dkmZ 

Am¾o` e¡b {dkmZ Am¡a I{ZO {dkmZ g_yh - AmB©nrE_ g_yh

S>m°. A{ZHo$V MH«$~Vu H$m g_yh {d{^Þ jmar` Am¾o` O{Q>bVmAm| _| Xþb©^ YmVw Am¡a Xþb©^ n¥Ïdr 

VËd (RMREE) I{ZO Ho$ {d{^Þ nhbwAm| na H$m`© H$a ahm h¡& g_yh {deof ê$n go AË`{YH$ jmar` 
n[aga _| Vab-MÅ>mZ nmañn[aH$ {H«$`m Ho$ Xm¡amZ REE, LILE Am¡a HFSE H$s J{VerbVm H$mo 
g_PZo _| é{M aIVm h¡& Eogm AÜ``Z Amdí`H$ h¡ Am¡a jmar` O{Q>bVmAm| _| RMREE I{ZOH$m 
nVm bJmZo Ho$ {bE EH$ Cn`moJr _mH©$a h¡& S>m°. MH«$~Vu Ho$ g_yh Zo hmb hr _| ̂ maVr` Cn_hmÛrn go 
nhbr ~ma npíM_ ~§Jmb Ho$ gwerZm {hb H$m°åßboŠg (SHC) go H$m\$s Xþb©^ I{ZOm| (O¡go 
eudialyte, nacareniobsite-(Ce), niobokupletskite, marianoite - wöhlerite Am{X) H$s 
ImoO H$s h¡& ̀ h H$m_ g\$bVmnyd©H$ SHC H$s MÅ>mZm| Ho$ {bE g§Hw${MV e¡bmoËn{Îm {dH$mg _m°S>b H$mo 
Xem©Vm h¡ Am¡a ""g§H«$_UH$mbrZ E½n¡{Q>H$"" MÅ>mZm| H$s CËn{Îm na Z`m Am`m_ ̂ r ImobVm h¡&  

g§H«$_UH$mbrZ E½n¡{Q>H$ MÅ>mZm| H$m {Z_m©U Ag§VmofOZH$ T>§J go ~mÜ` h¡ Š`m|{H$ {_`mpñH${Q>H$-
Qy>- E½n¡{Q>H$ g§H«$_U Ho$ gr{_V AÜ``Z h¢& SHC BZ g§H«$_Um| H$s Om±M H$aZo Ho$ {bE EH$ AmXe© 
gmBQ> àXmZ H$aVm h¡ Š`m|{H$ ̀ h g_yh {d{dY {_`mpñH${Q>H$ Am¡a E½n¡{Q>H$ Zo\o$bmBZ {gEZmBQ²g 
VWm {dXoer I{ZO g§`moOZ Ho$ gmW {gEZmBQ²g H$mo hmoñV H$aVm h¡& Bg AÜ``Z _| CÝhm|Zo SHC 
Ho$ g§H«$_UH$mbrZ E½n¡{Q>H$ MÅ>mZm| Ho$ H«${_H$ {dH$mg H$m dU©Z H$aZo Ho$ {bE I{ZO Am¡a ^y-
amgm`{ZH$ So>Q>m H$m Cn`moJ {H$`m h¡&

Xþ{Z`m ̂ a Ho$ bJ^J g^r H$m~m}ZoQ>mBQ> O{Q>bVmAm| _| Vab-MÅ>mZ nmañn[aH$ {H«$`mH$m~m}ZoQ>mBQ> 
go Ow‹S>o \o${ZQ>mBµOoeZ H$m EH$ Am¡a Šbm{gH$ Ed§ {dXoer CXmhaU h¡& Am_ Vm¡a na \o$ZmBQ²g H$mo 
H$m~m}Zo{Q>H$ J{V{d{Y Ho$ Xm¡amZ Na-_oQ>mgmo_¡{Q>µÁ_ Ho$ Ma_ CËnmX Ho$ ê$n _| _mZm OmVm h¡& 
\o${ZQ>mBµOoeZ H$s àH¥${V Am¡a àH$ma _yb H$m~m}Zo{Q>H$ {nKbmd H$s _hËdnyU© OmZH$mar àXmZ H$aVm 
h¡ Am¡a RMREE I{ZO Ho$ {bE g§^m{dV g§gmYZ hmo gH$Vm h¡& S>m°. MH«$~Vu H$m g_yh \o$ZmBQ> Am¡a 
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AmH¥${V 5.1 
S>m°. MH«$~Vu Ho$ AZwg§YmZ 

H$m`©H«$_ H$m `moOZm~Õ 
{MÌU

gå~Õ H$m~m}ZoQ>mBQ²g go {namoŠbmoa Am¡a EnoQ>mBQ> g_yh I{ZOm| H$s {d{^Þ nr{‹T>`m| na H$m`© H$a ahm 
h¡ VWm CZH$s g§aMZmJV {d{dYVmE± H$m~m}ZoQ>mBQ> e¡bmoËn{Îm Ho$ ahñ` H$mo ñnï> H$aVr h¢&  

5.2  Obdm`w g§~§Yr AÜ``Z 

S>m°. gm§B© H«$m§{V H$m emoY d¡pídH$ AdjonU _mn (GPM) Ho$ Ûmam AZw_mZ Ho$ ê$n _| X{jU npíM_ 

_mZgyZ Ho$ _m¡g_ Ho$ Xm¡amZ ̂ maV _| dfm© H$s ~y±Xm| Ho$ AmH$ma H$m {dVaU (DSD) H$s {deofVmAm| H$m 
AÜ``Z H$aZo na Ho$pÝÐV h¡& 

^maV EH$ H¥${f AmYm[aV Xoe h¡ Am¡a BgH$s dm{f©H$ dfm© H$m A{YH$m§e {hñgm X{jU npíM_ _mZgyZ 
Ho$ _m¡g_ Ho$ Xm¡amZ hmoVm h¡& `h _mZgyZr dfm© ^maVr` Cn_hmÛrn _| CÀM ñno{e`mo-Q>oånmoab 
n[adV©ZerbVm H$mo àX{e©V H$aVr h¡& {nN>bo AÜ``Zm| _| `h Xem©`m J`m h¡ {H$ Xoe Ho$ {d{^Þ 
Obdm`w g§~§Yr joÌm| _| AdjonU àUm{b`m| _| AbJ-AbJ {deofVmE± hmoVr h¢, Bg{bE BZ joÌm| _| 
dfm© H$s ~y±Xm| Ho$ AmH$ma H$m {dVaU ̂ r {^Þ hmoVm h¡& DSD Ho$ gm_m{OH$ AZwà`moJm| H$mo OmZZo Ho$ 
~mX, Hw$N> ñQ>oeZm| na {nN>bo Hw$N> XeH$m| go BgHo$ _mn EH$Ì {H$E OmVo h¢& bo{H$Z hmb hr _| Xmo 
Xmohar Amd¥{Îm dmbo AdjonU aS>ma Ho$ gmW d¡pídH$ AdjonU _mn H$moa CnJ«h H$m à_moMZ Xoe ̂ a _| 
DSD _mn AÜ``Z H$aZo H$m AZyR>m Adga àXmZ H$aVm h¡& Bg{bE, ̂ maV Ho$ {d{^Þ joÌm| Am¡a 
g_rndVu g_wÐm| na X{jU npíM_ _mZgyZ Ho$ Xm¡amZ DSD H$s {d{dYVmAm| H$m AÜ``Z 5 gmb 
(2014-2018)GPM Xmohao-Amd¥{Îm dmbo AdjonU aS>ma (DPR) go àmá DSDs H$m Cn`moJ 
H$aHo$ {H$`m OmVm h¡& Ðì`_mZ ̂ m[aV Am¡gV ì`mg Dm ̂ y{_ joÌ H$s VwbZm _| _hmgmJam| _| N>moQ>o 
hmoVo h¢ Omo g^r Vrd«Vm na g_wÐr` dfm© _| dfm© H$s N>moQ>r ~y±Xm| H$s àMwaVm H$m g§Ho$V XoVo h¢& ̀ h ñnï> 
h¡ {H$, hmbm±{H$ ~mXb H$s ~y±Xo _hmÛrnr` joÌm| H$s VwbZm _| N>moQ>r h¢, bo{H$Z dfm© H$s ~y±X| g_wÐr Am¡a 
nmd©{VH$s joÌm| H$s VwbZm _| ~‹S>r h¢& dfm© Ho$ H$Um| Ho$ AdamohU Ho$ Xm¡amZ hmoZo dmbr gyú_^m¡{VH$s Am¡a 
J{Verb à{H«$`mE± DSDs H$mo ~XbZo _| _hËdnyU© ̂ y{_H$m {Z^mVr h¢&
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title

AmB©AmB©EgB©Ama, {Vén{V Zo g{H«$` J«rî_H$mbrZ H$m`©H«$_ ewê$ {H$`m h¡, {OgHo$ VhV AÝ` {díd{dÚmb`m| Am¡a g§ñWmZm| Ho$ N>mÌ 
AmB©AmB©EgB©Ama, {Vén{V _| g§H$m` Ho$ gmW AZwg§YmZ n[a`moOZm H$a gH$Vo h¢& àmá AmdoXZm| _| go N>mÌm| H$m M`Z CZHo$ JwU, 
`mo½`Vm Am¡a n[a`moOZmAm| H$s CnbãYVm Ho$ AmYma na {H$`m OmVm h¡& J«rî_H$mbrZ 2018 _|, h_Zo Bg H$m`©H«$_ Ho$ VhV 12 ~mhar 
N>mÌm| H$mo ZrMo Xr JB© gyMr Ho$ AZwgma n[a`moOZmAm| _| H$m`© H$aZo H$m Adga àXmZ {H$`m& ̀ h AmB©AmB©EgB©Ama, {Vén{V Ho$ 30 
Am§V[aH$ N>mÌm| Ho$ Abmdm h¡, {OÝhm|Zo h_mao g§H$m` gXñ`m| Ho$ gmW Xmo _hrZo H$s Ad{Y H$s n[a`moOZm _| H$m`© {H$`m h¡& 

J«rî_H$mbrZ 2018 _| àñVwV 
H$s JB© J«rî_H$mbrZ à{ejwVm 

N>mÌ H$m Zm_ _yb g§ñWmZ H$m Zm_ g§H$m` n`©dojH$ H$m Zm_ n[a`moOZm H$s Ad{Y

{d½Zoe {dHw§$Xam_Z 
EgEEgQ>rAmaE {díd{dÚmb`, 
V{_bZmSw> 

Ooñgr> Omog Xmo _hrZo 

{ZpIb \$UramO AmB©AmB©EgB©Ama, nwUo amo{~Z Xmo _hrZo 

{h~m B~«m{h_ EZ emgH$s` _hm{dÚmb`, _S>mßnmbr {Xbrn _ån{ëbb Xmo _hrZo 

d¡îUm E_ lrYaZ
emgH$s` _hm{dÚmb`, _S>mßnmbr, 
Ho$ab 

gwZrb Hw$_ma Eg. VrZ _hrZo

E Ho$ ñdßZm  
lr H¥$îUXodm`m© {díd{dÚmb`, 
AZ§Vnwa, AmÝY« àXoe

nmH$mbm gwaoe ~m~y Mma _hrZo

lr ew^_ {gÝhm AmB©AmB©Q>r, ê$‹S>H$s gwXrám XÎmm Xmo _hrZo

gwlr EZ. Z§{XVm AmB©AmB©EgB©Ama, H$mobH$mVm gwXrám XÎmm 
_B© 13 -OwbmB© 2, 
2018

gwlr E. A_¥Vm d{f©Zr EZAmB©Q>r, {ÌMr gwXrám XÎmm Xmo _hrZo 

{Z{YZ Ama EM 
^maVr` {dkmZ {ejm Ed§ AZwg§YmZ 
g§ñWmZ (AmB©AmB©EgB©Ama), 
{VédZ§Vnwa_ 

gpñ_Vm _mohmHw$X Xmo _hrZo 

gwlr bú_r àH$me 
^maVr` {dkmZ {ejm Ed§ AZwg§YmZ 
g§ñWmZ (AmB©AmB©EgB©Ama), H$mobH$mVm

gpñ_Vm _mohmHw$X Xmo _hrZo 

{dZrVm AemoH$ 
H$moMrZ {dkmZ Ed§ àm¡Úmo{JH$s 
{díd{dÚmb` 

VmoH$bm gmobmo_Z amOy So>‹T> _hrZo

Xodmerf n[aXm AmB©AmB©EgB©Ama, H$mobH$mVm {MÌgoZ OoZm Xmo _hrZo
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IarXo JE AZwg§YmZ CnH$aU
df© 2018-19 Ho$ Xm¡amZ

_ëQ>r-M¡Zb ~¡Q>ar Q>oñQ>a 
~rgrEg - _m°S>b 64 

M¡Zb

brH$m  ñnoŠQ´>b H$Ý\$moH$b boOa ñH¡$qZJTCS Sp8 J¡g H«$mo_oQ>moJ«m\$s _mg ñnoŠQ´>mo_rQ>a (GC-MS), 

OmniStar" GSD 320 O1, 1-100 amu  
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400 MHZ Ý`ypŠb`a 
_¡½Zo{Q>H$ aogmoZoÝg 
ñnoŠQ´>moñH$mo_rQ>a 

H¡$b|S>a _erZ 
Q>o~b Q>m°n amob àog 

AmBgmoW_©b Q>mBQ´>oeZ 
H¡$bmoar_rQ>a 
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 AëQ´>m-hmB©-[aµOm°ë`yeZ 
Am°pßQ>H$b Q>²drµOg© 

hmB© [aµOm°ë`yeZ _mg 
ñnoŠQ´>mo_rQ>a {dW  UPLC

E§S> NanoLC
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_B© 2018 _| {ZXoeH$ àmo. H¥$îUm EZ JUoe Ho$ Ûmam 
AmB©AmB©EgB©Ama, {Vén{V nwñVH$mb` H$m Zm_ ~XbH$a "Or. 
EZ. am_M§ÐZ nwñVmH$mb`' {H$`m J`m& nwñVH$mb` Zo g§ñWmZ 
Ho$ N>mÌm|, g§H$m` gXñ`m| Am¡a H$_©Mm[a`m| Ho$ {ejU, AÜ``Z 
Am¡a AZwg§YmZ µOê$aVm| H$mo nyam H$aZo Ho$ {bE AJñV 2015 go 
H$m`© H$aZm ewê$ {H$`m&   

nwñVH$mb` _| nmR>ç nwñVH$m|, gm_mÝ` nwñVH$m| Am¡a g§X^© 
nwñVH$m| O¡go {dídH$moe, eãXH$moe, à`moJembm _¡ZwAb Am{X 
H$m AÀN>m g§J«h h¡& nwñVH$mb` {d{^ÝZ OZ©bm| Ho$ gmW-gmW 
AmYma^yV {dkmZ Am¡a gå~Õ {df`m| Ho$ joÌ _| CnbãY nyU©-
nmR> Am¡a J«§W gyMr So>Q>m~og VH$ Am°ZbmBZ EoŠgog àXmZ 
H$aVm h¡& nwñVH$mb` _mZd g§gmYZ {dH$mg _§Ìmb`, ^maV 
gaH$ma Ho$ Ûmam J{R>V B©-emoY qgYw: CÀMVa {ejm B©-
g§gmYZm| Ho$ {bE ghm`Vm g§K Am¡a AmB©AmB©EgB©Ama 
nwñVH$mb` ghm`Vm g§K H$m gXñ` h¡&

{nN>bo {dÎmr` df© Ho$ Xm¡amZ nwñVH$mb` g§J«h _| 14000 go 
A{YH$ nwñVH|$ Omo‹S>r JB© h¢& nwñVH$mb` Ho$ g§MmbZ Ho$ {bE 
nwñVH$mb` H$mohm AmonZ gmog© ILS H$m Cn`moJ H$a ahm h¡&   

{XZm§H$ 31 _mM©, 2019 VH$ nwñVH$mb` Ho$ g§J«h 
Am±H$‹S>| 

 nwñVH|$:  7265

 {Z:ewëH$ nwñVH|$: 76

 qàQ> OZ©ëg/n{ÌH$mE±:  46

 B©-OZ©ëg:  2000+

 B©-So>Q>m~og: 6

 nwñVH$mb` Cn`moJH$Vm©:  350

Am°ZbmBZ OZ©b g§gmYZ: 

 A_o[aH$Z Egmo{gEeZ \$m°a H¢$ga [agM© 

 A_o[aH$Z Egmo{gEeZ \$m°a {X ES>dmÝg_oÝQ> Am°\$ gmB§g 

 A_o{H$aZ Ho${_H$b gmogmBQ>r 

 A_o[aH$Z B§ñQ>rQ>çyQ> Am°\$ {\${OŠg 

 A_o[aH$Z _¡W_o{Q>H$b gmogmBQ>r 

Or. EZ. am_M§ÐZ nwñVH$mb`

 A_o[aH$Z {\${OH$b gmogmBQ>r 

 A_o[aH$Z gmogmBQ>r \$m°a ~m`moHo${_ñQ´>r E§S> _moboŠ`yba 
~m`mobm°Or 

 A_o[aH$Z gmogmBQ>r \$m°a _mBH«$mo~m`mobm°Or 

 A_o[aH$Z gmogmBQ>r Am°\$ ßbm§Q> ~m`mobm°{OñQ²g

 EZwAb [aì`yO 

 H¡$på~«O `y{Zd{g©Q>r àog 

 H$moëS pñà§J hm~©a bo~moaoQ>ar àog 

 H$ånZr Am°\$ ~m`mobm°{OñQ²g

 S>çyH$ `y{Zd{g©Q>r àog 

 B©S>rnr gmB§goO 

 `yamo{n`Z _¡W_o{Q>H$b gmogmBQ>r 

 {OAmobm°{OH$b gmogmBQ>r Am°\$ A_o[aH$m 

 hobS>a_Z doabmJ 

 B§ñQ>rQ>çyQ> Am°\$ {\${OŠg

 B§Q>aZoeZb àog Am°\$ ~moñQ>Z  

 _¡W_o{Q>H$b Egmo{gEeZ Am°\$ A_o[aH$m 

 ZoeZb AHo$S>_r Am°\$ gmB§goO, `yEgE 

 ZoMa npãbqeJ J«yn 
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 Am°pßQ>H$b gmogmBQ>r Am°\$ A_o[aH$m 

 Am°Šg\$moS©> `y{Zd{g©Q>r àog 

 qàgQ>Z `y{Zd{g©Q>r, _¡W_o{Q>Šg {S>nmQ>©_oÝQ>  (EoZëµO 
Am°\$ _¡W_o{Q>Šg)

 am°H$\o$ba `y{Zd{g©Q>r àog 

 am°`b gmogmBQ>r Am°\$ Ho${_ñQ´>r

 am°`b gmogmBQ>r npãbqeJ 

 g¡O 

 ídmBµOa~mQ>© gmB§g npãbeg©

 pñà§Ja ZoMa 

 `y{Zd{g©Q>r Am°\$ {eH$mJmo àog 

   Am°ZbmBZ J«§W gyMr So>Q>m~og: 

 B§ñQ>rQ>çyQ> \$m°a pñQ>S>rO BZ B§S>pñQ´>b` So>dbn_oÝQ> 
(ISID) So>Q>m~og 

 _¡WgmBZoQ> 

 gmB\$mBÝS>Qa ñH$m°ba 

 do~ Am°\$ gmB§g 

 Am°ZbmBZ nyU© nmR> So>Q>m~og: 

 h¢S>~wH$ Am°\$ X ~S²g© Am°\$ X dëS©> AbmBd (HBW 

Alive)

 JSTOR

 boIZ ghm`Vm Qy>b: 

 Grammarly@edu

 B©-emoY qgYw ghm`Vm g§K Ho$ _mÜ`_ go ^maV Ho$ amï´>r` 
 {S>{OQ>b nwñVH$mb` Ho$ Ûmam EoŠgog àXmZ {H$`m J`m: 

 gmCW E{e`m AmH$m©Bd 

 dëS©> B©-~wH$ bmB~«oar 
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AñWm`r n[aga _| 
nyd©ñZmVH$ à`moJembmE± 

agm`Z {dkmZ à`moJembm 

Ord {dkmZ à`moJembm 
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H$åß`yQ>a b¡~ 

^m¡{VH$ {dkmZ à`moJembm 



78| dm{f©H$ à{VdoXZ  2018-19

{XZm§H$ d³Vm gå~ÕVm erf©H$

06.04.2018 àmo. ~r. dr. amd 
MoÞ¡ J{UVr` g§ñWmZ, 
MoÞ¡ 

àmo~o{~{bQ>r _m°S>ëg 

13.04.2018 àmo. AemoH$ Jm§Jwbr AmB©AmB©Q>r, {X„r {S>µOmBqZJ Z¡ZmoñQ´>ŠMg© ~mB Ho${_H$b ê$Q²g 

20.04.2018 àmo. Or. a§JamOZ AmB©AmB©Eggr, ~¢Jbmoa ~«oZ _erZ B§Q>a\o$g 

17.08.2018 àmo. EZ. gË`_y{V© AmB©AmB©EgB©Ama _mohmbr EoQ>åg E§S> _moboŠ`yëg BZ E H$Ý\$mBÝS>Q EÝdm`amoÝ_oÝQ> 

24.08.2018 àmo. Xrnm§H$a Z§Xr AmB©AmB©Eggr, ~¢Jbmoa hmoñQ> [añnm°>Ýgog Qy> BÝ\o$ŠeZ 

31.08.2018 àmo. C_m am_mH¥$îUZ EZgr~rEg, ~¢Jbmoa Q>mBJg© Am°Z AmBb¢S> 

07.09.2018
àmo. So>gr~J© br_m 
Jm|Šboìg

gmAmo nmCbmo 
{dœ{dÚmb`, ~«mOrb 

X Šbm{g{\$Ho$eZ Am°\$ X 3-S>mB_oÝeZb ŠbmoÁS> 
_o{Z\$moëS> ~mB X 8 \¡${_brO E§S> {S>ñH eZ Am°\$ g_ 
Šbm{gH$b àmoãbåg& 

14.09.2018 àmo. Q>r. àXrn AmB©AmB©Q>r, _Ðmg 
\«$m°_ _Q>o[a`ëg Qy> ŠbrZ dm°Q>a: J«moB§J H$ånZrO \«$m°_ doQ> 
b¡ãg 

16.11.2018 àmo. ~oXm§JXmg _mohÝVr EZAmB©EgB©Ama, ^wdZoœa àmonQ>uO Am°\$ E ßbmÁ_m Am°\$ ¹$mŠg© E§S> ½bwAmoÝg 

09.01.2019 S>m°. E_. d|H$Q>aËZ_ EZEAmaEb, JS§>H$s 
{_S>b EoQ>_ñ\o$[aH$ [añnm°Ýg Qy> X M¡pÝO§J ŠbmB_oQ> Amoda 
B§{S>`Z arOZ 

23.01.2019 àmo. Ama. AmB©. gwOrV AmB©AmB©Q>r, _Ðmg 
EpåßbQ>çyS> So>W: Qw>dmS²g© gmB_ëQ>oZrAg ¹o$pÝM§J Am°\$ 
W_m}AHy$pñQ>H$ BZñQ>o{~{bQ>rO BZ E noAa Am°\$ H$m°å~ñQ>g© 

30.01.2019 àmo. Eg. am_mgoem AmB©AmB©Eggr, ~¢Jbmoa dm` Ama BboŠQ´>m°Z [anëeÝg  Bånm°Q>}ÝQ>? 

13.02.2019 àmo. E. aKwam_ AmB©AmB©EgB©Ama, nwUo \«$m°_ H¡$ëHw$bg Qy> Zå~a Ï`moar 

08.03.2019 àmo. CX` _¡Ìm AmB©AmB©Eggr, ~¢Jbmoa b{ZªJ Ho${_ñQ´>r W«y EŠgno[a_oÝQ²g 

13.03.2019 àmo. O`Xrn ~m½Mr AmB©`ygrEE, nwUo 
[abo{Q>{dpñQ>H$ OoQ²g \«$m°_ gwna_o{gd ãb¡H$ hmoëg BZ 
EpŠQ>d J¡boŠgrO 

20.03.2019 àmo. JXmYa {_lm AmB©AmB©Eggr, ~¢Jbmoa X J«moWoZ{S>EH$ B{Z¹$m{bQ>r 

27.03.2019 àmo. ê$n _{„H$ Q>rAmB©E\$Ama, _wå~B© Am°pßQ>H$b Q²>drOg© E§S> Z¡ZmoñHo$b ~m`mobm°{OH$b _erÝg  

 g§ñWmZ _| Am`mo{OV n[aMMm© 
df© 2018-19 Ho$ Xm¡amZ
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àmo. Q>r. àXrn, AmB©AmB©Q>r MoÞ¡ àmo. ê$n _{„H$, Q>rAmB©E\$Ama, _wå~B© 

àmo. CX` _¡Ìm, AmB©AmB©Eggr, ~¢Jbmoa 
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Am¶mo{OV g§Jmo{ð>`m± 

Ord {dkmZ 

{XZm§H$ d³Vm H$m Zm_ gå~ÕVm àñVw{V H$m erf©H$

14.04.2018 `edra ^Q>ZmJa EZgrE\$, _¡gya 
~m`moS>mBd{g©Q>r BZ X Q´>m§g {h_mb`mg: EßbmB§J gmBg§ 
\$m°a H$ÝOd}eZ - AZ B½µO¡ånb \«$m°_ hmB© E{e`m 

07.07.2018 emo^m ñdm_r Aë~m_m {díd{dÚmb`, Aë~m_m
ES>dmÝñS> ½bmBHo$eZ E§S> - àmoS>ŠQ²g (AGE-R1): E 
ñQ´>og [añnm°pÝgd {S>\o$Ýg AJoÝñQ ½bmBHo$eZ 

17.08.2019 H$ë`mU Ho$. {gÝhm
H¡${b\$mo{Z©`m {díd{dÚmb`, goZ 
\«$m§{gñH$mo

AZH$d[a¨J X ßbmpñQ>{gQ>r Am°\$ Ý`ypŠbAmog_ H$moa 
S>çy[a¨J H«$mo_o{Q>Z [a_m°S>qbJ [aEŠeÝg 

29.08.2018 qMJ-hmAmo V|J
amï´>r` M|J Hw§$J {díd{dÚmb`, 
VmBdmZ 

AmBSo>pÝQ>{\$Ho$eZ Am°\$ _mo{~{bµOo~b ßbmpÁ_S²g XoQ> 
~oZo{\$Q> ~¡ŠQ>r[a`b n¡WmoOoÝg S>çy[a¨J BÝ\o$ŠeÝg

29.08.2018 _gm`wH$s hm{e_moQ>mo
amï´>r` M|J Hw§$J {díd{dÚmb`, 
VmBdmZ 

E Zmodob Q>maJoQ> Qy> {H$b ~¡ŠQ>r[a`m 

29.08.2018 br-ìhm ì`y 
amï´>r` M|J Hw§$J {díd{dÚmb`, 
VmBdmZ

àmo-BÝâbo_oQ>ar S100A9 \§$ŠeÝg EµO E Q>çy_Z 
à_moQ>a BZ Amoab H¢$ga 

31.08.2018 C_m am_mH¥$îUZ EZgr~rEg, ~¢Jbmoa Q>mBJg© Am°Z AmBb¢S> 

18.09.2018 {Xì`m H$aZmS> AemoH$m {díd{dÚmb`, gmoZrnV 
H$ÝO{dJª  ~m`mSo >mBd{gQ© >r ES§ > Bq© Q>J gr\$y S> 
[añnmp° Ýg~br (Ama°  dZo  Q>y  BQ© > dmQ> {\$e BZ {Vén{V)

26.09.2018 Aar{OV gm_b J{UVr` {dkmZ g§ñWmZ, MoÝZ¡ 
H$ånmmBbeo Z, Š`ay eo Z ES§ > EŠg ßbmao eo Z Am\° $ 
H$o {_H$b ñngo Oo  \$ma°  S>́J {S>ñH$dar ES§ > Q>mp° ŠgH$mbo mO° r 

08.10.2018 emo{_Vm _wIOu EgEgrAmoEZ, H$mo`Ë~Vya ñ_m°b H$m{Z©dmoa BH$mobm°Or 

08.10.2018 ew^m§H$a MH«$~Vu 
^maV kmZ {dkmZ g{_{V, 
AmB©AmB©Eggr n[aga, ~¢Jbmoa 

øy_Z Bdm°ë`yeZ 

09.10.2018 g_ram A{¾hmoÌr EZAmB©EEg, ~¢Jbmoa ~m`moAHy$pñQ>Šg BZ ~S²g© 

10.10.2018 gwî_m EMEg EgEgrAmoEZ, H$mo`å~Vya Am°Š`wnoÝgr goångqbJ \$m°a ~S²g© 

11.10.2018 ZmJmOw©Z {dO` AmB©AmB©EgB©Ama ^monmb, ^monmb 
[aH$ÝñQ´>pŠQ>§J X So>_moJ«m{\$H$ {hñQ>ar Am°\$ E ñnrgrO 
BZ X OrZmo{_H$ Eam - AnmoMw©{ZQ>rO E§S> M¡boÝOog 

15.10.2018
H$m{V©Ho$`Z 
M§ÐeoIaZ 

EZgr~rEg, ~¢Jbmoa 
{~ho{d`a, bmB\$-{hñQ>ar E§S> nmonwboeZ-bodb 
H$m°pÝgŠdoÝgog Am°\$ Zm°Z-boWb àrSo>eZ W«oQ> (BZ 
_ñH$sQ>moO)

18.12.2018
lr{Zdmg 
H$mo_mOmoñ`wbm 

gXZ© B{bZm°`g `y{Zd{g©Q>r ñHy$b 
Am°\$ _o{S>{gZ, B{bZm°`g

B§Q>aoŠeÝg Am°\$ Am°{S>Q>ar nmWdo-BZ {S>ñAm°S©>a E§S> 
dobZog 

03.01.2019 AZwem e§H$a ñQ>moZr ~«yH$ {díd{dÚmb`, `yEgE
\$sëS> {\${O`mobm°Or E§S> EZO}{Q>Šg:qbqH$J hq_J~S©> 
BH$mobm°Or E§S> Bdm°ë`yeZ

20.02.2019 e{e H$mÝV {Vdmar 
H¡${b\$mo{Z©`m {díd{dÚmb`, g¡Z 
{S>EJmo

So>dbqnJ _m°S>b pgñQ>_ ~mB `yqOJ øy_Z 
iPSC/hESC Qy >A§S>añQ>oÝS> X _¡Ho${ZÁåg> Am°\$ 
Ý`yamoOoZo{gg E§S> Egmo{gEQ>oS> CNS {S>ñAm°S>g©

df© 2018-19 Ho$ Xm¡amZ
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{XZm§H$ d³Vm H$m Zm_ gå~ÕVm àñVw{V H$m erf©H$

22.02.2019 M§{Ð_m hmo_o 
AemHo $m nm[apñW{VH$s Ed § n`md© aU 
AZgw Y§ mZ Q>́ñQ> (EQ>rAmaBB© )© , ~J¢ bmao  

A§S>añQ>opÝS§>J \«$s-aoqOJ S>mo_opñQ>H$ S>m°½g W«y X 
BH$mobm°{OH$b E§S> gmoeb boÝg 

28.02.2019 lr{Zdmg ~o{bSo> grEgAmB©AmaAmo, Am°ñQ´>o{b`m
So>dbn_oÝQ> Am°\$ B{’${gEÝQ> OoZo{Q>H$ Q´>m§g\$m°_}eZ 
_¡WS²g \$m°a ßbm§Q> Am°Bb _oQ>m~mo{bH$ B§Or{Z`[a¨J 

28.02.2019 Wm°_g dÝhoaHo$ grEgAmB©AmaAmo, Am°ñQ´>o{b`m ZoŠñQ OZaoeZ Am°Bb H«$m°ßg 

12.03.2019 Ooåg Šbo_oÝQ>
Odmhabmb Zohé CÝZV d¡km{ZH$ 
AZwg§YmZ Ho$ÝÐ 
(OoEZgrEEgAma), ~¢Jbmoa

Amodaì`y Am°Z Am°{Q>Á_ ñnoŠQ´²>_ {S>ñAm°S©>a `yqOJ 
{gÝJ¡nmhrQ>amo{µOJg å`wQ>oeZ EµO E _m°S>b 

agm`Z {dkmZ 

10.04.2018 àrV_ Jm§Jwbr 
H¡${b\$mo{Z©`m {díd{dÚmb`, g§Vm 
~ma~am 

ñQ>o{~{bQ>r E§S> gm°ëdoeZ W_m}S>mBZo{_Šg Am°\$ 
àmoQ>rÝg BZ {_ŠñS H$mogmëdoÝQ>²g

12.04.2018 AZwHy$b OZm Q>rAmB©E\$Ama, h¡Xam~mX 
_moZmo- E§S> {S>-H$m°{S©>ZoQ> O_}{Z`_ (0) EµO E \$moa-
BboŠQ´>m°Z S>moZ 

27.04.2018 Xodmerf Xmg 
_¡gmMwgoQ²g àm¡Úmo{JH$s g§ñWmZ 
(E_AmB©Q>r), H¡$på~«O 

_¡Ho${ZpñQ>H$ BÝdopñQ>JoeZ Am°\$ EÝµOmBåg {dW 
nmoQ>opÝe`b BZ Woaß`y{Q>Šg E§S> ~m`moâ`yb 
EßbrHo$eÝµg 

11.06.2018 Mmëg© ^rQ>a EågQ>S©>_ {díd{dÚmb`, ZrXab¢S> 
gmBQ> E§S> EZopÝe`mo{gbopŠQ>d H¡$Q>o{b{Q>H$ 
Q´>m§g\$m°_}eÝg BZ goë\$-Agoå~ëS>> Z¡Zmoñ\o$`g© EµO 
Am{Q©>{\${e`b EÝµOmBåg

06.07.2018 {MXå~a Hw$bH$Uu 
E|YmodoZ àm¡Úmo{JH$s {díd{dÚmb`, 
ZrXab¢S> 

A§S>añQ>opÝS§>J E§S> H$ÝQ´>moqbJ X ho{bH$b Am°J©ZmBµOoeZ 
Am°\$ _moboŠ`yba {gñQ>åg BZ H$ÝSo>ÝñS \o$O

09.11.2018
amOrd am_mZwOZ 
à^mH$a 

Á`ym[aH$ {díd{dÚmb`, 
pñdQ²Oab¢S> 

_Q>o[a`ëg \$m°a dm°Q>a pñnbqQ>J: _oqH$J â`yëg \«$m°_ 
X gZ 

14.11.2018 gwZrb Hw$_ma Ý`y`m°H©$ {díd{dÚmb`, `yEgE 
\$moëSo>_a-~oñS> ñQ´²>ŠMab E§S> \§$ŠeZb EZm{b{gg 
Am°\$ E{_bmoBS> àmoQ>rÝg 

03.01.2019 amoS>[aH$ S>ãë`y. ~oQ²g EZQ>r`y, qgJmnwa 
AZEŠgnoŠQ>oS> [aOëQ²g BZ X {gÝWo{gg Am°\$ 
ZoMwab (E§S> AZZoMwab) àmoS>ŠQ²g

18.01.2019 Ebw_b¡ kmZ_{U ñQ>¡Z\$moS©> {díd{dÚmb`, `yEgE 
{gÝWo{gg Am°\$ H$mBAab _moboŠ`yëg dmBA 
A{gå_o{Q´>H$ H¡$Q>o{b{gg E§S> Am°J©{ZH$ [aEŠeÝg BZ 
EŠdo`g _mBH«$moS´>m°nboQ> 

18.01.2019 Ëgw`moer H$dB© 
Zmam {dkmZ Ed§ àm¡Úmo{JH$s g§ñWmZ 
(EZEAmB©EgQ>r), OmnmZ

\$moQ>mo{gZO}{Q>H$ EÝhoÝg_oÝQ> BZ H$mBAamopßQ>H$b ZoMa 
Am°\$ Am°J©{ZH$ E§S> H$m°{S©>ZoeZ H$m°åßboŠgog \$m°a 
B{\${gEÝQ> gHw©$babr nmobamBÁµS> ë`w{_ZogoÝg B{_eZ

28.02.2019 {Jb_m} b~mS>r 
Institu to de Qumica 
Rosario- AmB©Š`ya`yAmB©Ama, 
AO}ÝQ>rZm 

Ý`yZ {gÝWo{Q>H$ {hQ²g \$m°a NTDs S´>J So>dbn_oÝQ> 

14.03.2019 OVre Hw$_ma AmB©AmB©EgB©Ama, {Vén{V
H$mBAab Z¡Zmo_Q>o[a`ëg EµO ~m`mogopÝg§J ßboQ>\$m°_© 
E§S> H$mBAab bmBQ> B{_qQ>J _Q>o[a`ëg
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{XZm§H$ d³Vm H$m Zm_ gå~ÕVm àñVw{V H$m erf©H$

21.03.2019 nÙmdVr _§S>b AmB©AmB©EgB©Ama, {Vén{V
_ëQ>rñHo$b ñQ>S>r \$m°a ñnoŠQ´>moñH$monr E§S> 
\$moQ>moHo${_ñQ´>r Am°\$ Q´>m§{OeZ _oQ>b H$m°åßboŠgoog E§S> 
H«$mo_mo\$moa BZ ~m`mobm°{OH$b {gñQ>oåg 

28.03.2019 OZmX©Z Hw§$Sw> AmB©AmB©EgB©Ama, {Vén{V
B_O}ÝQ> bmo S>mB_oÝeZb Am°ßQ>mooBboŠQ´>m°{ZH$ _Q>o[a`ëg 
E§S> \o$Zmo_oZm 

J{UV 

23.04.2018 A_boÝXþ H¥$îUm Q>rAmB©E\$Ama, _wå~B© àmoOopŠQ>d _m°S>çyëg E§S> AëOo~«oH$ gmBH$ëg

07.09.2018 na_oídaZ e§H$aZ AmB©E_Eggr, MoÝZ¡ hmC Qy> EÝewa \«$sS>_? 

20.09.2018
{nëb¡ H$m¡eb 
O`Hw$_ma 

AmB©AmB©EgB©Ama, {Vén{V `ypŠbS>rAZ g\}$goO 

04.10.2018 S>r.Eg. ZmJamO AmB©AmB©EgB©Ama, {Vén{V J«yn EŠeÝg E§S> g_ E{b_oÝQ>ar EßbrHo$eÝg 

25.10.2018 aOZre Hw$_ma qgh AmaHo$E_drB©AmaAmB©, ~obwa 
bmO© {gd B{Z¹$m{bQ>r {dW nm°da _m°S>çwb \$m°a 
\§$ŠeZ \$sëS²g 

01.11.2018 AO` amO AmB©AmB©EgB©Ama, {Vén{V g_ Q>m°{nŠg \«$m°_ Q>monmobm°{OH$b S>mBZo{_Šg 

15.11.2018
~mñH$a 
~mbgw~«_Ê`_ 

AmB©AmB©EgB©Ama, nwUo ñnoeb d¡ë`yO Am°\$ Asai L-\§$ŠeZ 

11.12.2018 nmW© Jwhm 
Eg.EZ. ~mog amï´>r` AmYma^yV 
{dkmZ Ho$ÝÐ, H$mobH$mVm 

hramoZ 'Eg \$m°_y©bm E§S> p½båßgog Am°\$ Zå~a Ï`moar

18.01.2019 AZÝ`m MVwd}Xr Q>rAmB©E\$Ama, _wå~B© Am°Z hmobmo_mo{\©$H$ goŠeZb H$d}Ma E§S> \$mB~«oeÝg

12.03.2019 ñZohm{OV {_lm AmB©E_Eggr, MoÞ¡ ñQ>o~b {h½g ~§S>ëg Am°Z ê$ëS g\}$goO 

13.03.2019  
to 

18.03.2019 

(3 talks)

Cë\$ Hw$• h¡å~J© {díd{dÚmb`, O_©Zr 
Am°Z `yba 'Eg \$m°_y©bm \$m°a $\zeta(2n)$ _ëQ>rnb 
OoQ>m d¡ë`yO 

25.03.2019 dr. Hw$_ma _y{V© Q>moa§Q>mo {díd{dÚmb`, H$ZmS>m Am°Z Hw$_oa 'Eg H§$OoŠMa' 

^m¡{VH$ {dkmZ

05.04.2018 E_. gmëdr AmB©AmB©EgB©Ama, {Vén{V
"\$moQ>mo {S>Q>oM_oÝQ> EµO E So>ñQ´>ŠeZ _¡Ho${ZÁ_ \$m°a 
CN-E§S> C N-E{Z`Ýg BZ gH©$_ñQ>oba BÝdoobßg'3

12.04.2018 AH©$Xrn _m[aH$ AmB©AmB©EgB©Ama, {Vén{V AëH$m{b _oQ>b B§Q>aHo$boQ>oS> Am°J©{ZH$ go_rH§$S>ŠQ>g© 

19.04.2018 Am{XË` Ho$. AmB©AmB©EgB©Ama, {Vén{V
H$ÝQ´>oqZJ d{Q©>H$b ñQ>oba {S>ñne©Z BZ gwna{WZ 
J¡boŠgrO UGC7321, IC 5249, FGC 1540 `yqOJ 
3.6 _mBH«$mo_rQ>a E§S> B-~¢S> ñHo$b hmBQ> So>Q>m 

03.05.2018 H$ë`mU amYmH¥$îUZ 
_¡Šg-ßb¢H$ IJmob {dkmZ 
g§ñWmZ, hrS>b~J©, O_©Zr 

dmBS>-\$sëS ASo>pßQ>d Am°pßQ>Šg \$m°a J«mC§S>-~oñS> 
EñQ´>moZmo_r 

20.08.2018 A§Hw$a _§S>b AmB©AmB©EgB©Ama, {Vén{V hmB© hm_m}{ZH$ OZaoeZ \«$m°_ H$moÝS> EoQ>_ 
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{XZm§H$ d³Vm H$m Zm_ gå~ÕVm àñVw{V H$m erf©H$

27.09.2018 Aé{U_m ~ZOu AmB©AmB©EgB©Ama, {Vén{V
Am°[a{OZ Am°\$ bmo g\}$g ~«mBQ>Zog J¡boŠgrO: E 
S>mBZo{_H$b ñQ>S>r 

03.09.2018 Or. Apå~H$m AmB©AmB©EgB©Ama, {Vén{V {S>Q>opŠQ>§J S>mBZo{_Šg \«$m°_ So>Q>m 

10.09.2018 gwXrám XÎmm AmB©AmB©EgB©Ama, {Vén{V
So>dbn_oÝQ> E§S> EßbrHo$eÝg> Am°\$ _oZr-~m°S>r 
H$pÝ\$½`aoeZ B§Q>aoŠeZ _¡WS> 

18.09.2018 {~{Xem am°` Q>r`y å`y{ZH$, O_©Zr 
g_ BÝQ>[apñQ>§J Am°pßQ>H$b _o{Z\o$ñQ>oeÝg BZ ¹$m§§Q>_ 
H$Ý\$mBÝS> EoŠgmBQ>m°{ZH$ {gñQ>åg  

15.10.2018 XoeXrn ghXod 
Š`yµOma Q>oH$/(EŠg-) 
AmB©AmB©Q>r, H$mZnwa 

E h¢S²g-Am°Z AàmoM Qy> ñQ´>|½WqZJ AmCa gmB§{Q>{\$H$ 
BH$mo{gñQ>_ 

22.10.2018 {Xbrn _ån{ëbb AmB©AmB©EgB©Ama, {Vén{V S´>m°ßg, doqQ>J, ñàoqS>J, Bån¡ŠQ> E§S> n¡Q>Ýg© 

05.11.2018 Ooñgr Omog AmB©AmB©EgB©Ama, {Vén{V
ñQ>ma \$m°_}eZ BZ OmBAÝQ> _moboŠ`yba ŠbmCS²g: 
amob Am°\$ ñQ>oba \$sS>~¡H$ 

19.11.2018 gpñ_Vm _mohmHw$X AmB©AmB©EgB©Ama, {Vén{V \«$ñQ´>oQ>oS> _¡¾oQ²g: E Ho$g ñQ>oS>r \$m°a Ho$Omo_ b¡{Q>g 

12.12.2018 nmW© Jwhm 
Eg.EZ. amï´>r` AmYma^yV {dkmZ 
Ho$ÝÐ, H$mobH$mVm 

ho{_ëQ>{Z`Z AñnoŠQ²g Am°\$ H$b© \$mog}g

07.01.2019 gmjV Eg.
H¡$gañbm°Q>Z© VH$ZrH$s 
{díd{dÚmb`, O_©Zr 

\$moZmoZ S>mBZo{_Šg ñQ>S>rS> ~mB AëQ´>m\$mñQ> 
Ý`ypŠb`a aogmoZoÝQ> ñHo$Q>[a¨J  

09.01.2019 ñdmJVm _wIOu 
PhysikalischesInstitut, 
AmaS>ãë`y² Q>rEM AmMoZ 
{díd{dÚmb`, O_©Zr 

gM© \$m°a {\${OŠg {~`moÝS> ñQ>oÝS´²>S>© _m°S>b BZ CMS

16.01.2019 H$Q²gwZmoar dH$~`er 
¹$mÝgr JmHw$BZ {díd{dÚmb`, 
OmnmZ 

Q>monmobm°{OH$ àmonQ>uO Am°\$ J«o\$sZ E§S> [aboQ>oS> 2D 

_Q>o[a`ëg 

31.01.2019 _mZe gm_b nrAmaEb, Ah_Xm~mX
Ý`y BZgmBQ²g BZQy> X ñQ´>ŠMa Am°\$ X J¡bopŠQ>H$ 
~~ëg E§S> XoAa amob BZ X g~{g¹o$ÝQ> ñQ>ma \$m°_}eZ 
{dW X he}b ñnog Q>obrñH$mon

12.02.2019 AéU ghamdV EMAmaAmB©, Bbmhm~mX 
AbmCS> arOZ Am°\$ X _rZ d¡ë`yO Am°\$ E|½`wba 
_mo_oÝQ>_ Am°ãµOd}~ëg E§S> XoAa AZgQ>}{ZQ>r [aboeÝg>

07.03.2019 Q>r. H$ZJmgoH$aZ AmB©AmB©EgB©Ama, {Vén{V
M¡boÝO \$m°a Am°J©{ZH$ go_rH§$S>ŠQ>a boOg© BZ 
BbopŠQ´>H$br S´>mBdZ _moS> 

14.03.2019 O`Xrn ~m½Mr AmB©`ygrEE, nwUo AmB©`ygrEE ao{S>`mo {\${OŠg bo~moaoQ>ar 

20.03.2019 bú_r Zmam`UZ EZEAmaEb, JS§>H$s 
Ý`y Bdm°ë`yeZar AñnooŠQ²g BZ X ßbmÁ_m> 
BZñQ>o{~{bQ>rO Am°\$ bmo b¡{Q>Q>çyS> bmoZmoñ\o$`a 

28.03.2019 g{MZ Xod d_m© 
H¡$d|{S>e à`moJembm, H¡$på~«O 
{díd{dÚmb`, `yHo$ 

H¡$[a`a Hy$qbJ BZ bmo ~¢S>J¡n noamoìgH$mBQ²g E§S> MmO© 
gonaoeZ EQ> Am°J©{ZH$ hrQ>amoO§³eZ
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A§Vam©ï´>r` Am¡a amï´>r` gh`moJ

A_amamOm ~¡Q>arO {b. 

{XZm§H$ 26.11.2019 H$mo 2 df© H$s Ad{Y Ho$ {bE A_amamOm ~¡Q>arO {b. Ho$ gmW g_Pm¡Vm kmnZ 
na hñVmja {H$E JE& Bg g_Pm¡Vm kmnZ H$m CÔoí` EAma~rEb Am¡a AmB©AmB©EgB©Ama Ho$ ~rM 
CZHo$ Ûmam H$s OmZo dmbr gh`moJr n[a`moOZm Ho$ {bE ê$naoIm àXmZ H$aZm h¡& g_Pm¡Vo _| ~¡Q>ar 
Am¡a D$Om© Ho$ joÌ _| n[a`moOZmAm| Ho$ {bE ZB© gm_{J`m±, {S>µOmBZ| em{_b h¢& Bg_| AÝ`moÝ` 
gw{dYmAm| O¡go EAma~rEb Ho$ Ûmam Li-Am`Z gob Ho$ {bE BboŠQ´>moS> H$m {Z_m©U, 
AmB©AmB©EgB©Ama, {Vén{V Ho$ Ûmam SEM, XRD, DSC Am{X Ho$ _mÜ`_ go Z_yZm {díbofU VH$ 
EoŠgog ̂ r em{_b hmo gH$Vm h¡&  

amï´>r` M|J Hw§$J {díd{dÚmb` (EZgrHo$`y), VmBdmZ 

{XZm§H$ 28 AJñV, 2018 H$mo 5 df© H$s Ad{Y Ho$ {bE amï´>r` M|J Hw§$J {díd{dÚmb` (EZgrHo$`y) 
Ho$ gmW g_Pm¡Vm kmnZ na hñVmja {H$E JE& nmañnm[aH$ bm^ Ho$ {gÕmÝVm| Ho$ AmYma na, XmoZm| 
g§ñWmZ àmo\o$gam| Am¡a AZwg§YmZH$Vm©Am| Ho$ AmXmZ-àXmZ, Amngr gh`moJ _| g§`w³V AZwg§YmZ 
n[a`moOZm| Ho$ g_Ýd`, g§`w³V e¡{jH$ J{V{d{Y`m| O¡go e¡{jH$ gå_obZ, gh`moJr ì`m»`mZ, {deof 
bKw à{ejU nmR>çH«$_m|, g§Jmo{ð>`m|, Am¡a n[ag§dmX Am{X Ho$ Am`moOZ Ho$ Adgam| H$m nVm bJmZo H$m 
BamXm aIVo h¢& XmoZm| g§ñWmZ Bg ~mV na gh_V h¢ {H$ XmoZm| g§ñWmZm| Ho$ ~rM {dMma-{d_e© Am¡a 
~mVMrV Ho$ AmYma na Bg g_Pm¡Vo Ho$ H$m`m©Ýd`Z Ho$ {bE {d{eï> n[a`moOZmAm| Am¡a J{V{d{Y`m| 
H$m {dH$mg {H$`m OmEJm& XmoZm| g§ñWmZ Bg ~mV na ̂ r gh_V h¡ {H$ g^r {dÎmr` ì`dñWm {d{eï> 
n[a`moOZmAm| Am¡a J{V{d{Y`m| Ho$ AmYma na {ZYm©[aV H$s OmEJr, VWm YZ H$s CnbãYVm na 
{Z^©a H$aoJr& 

df©  Ho$ Xm¡amZ ewê$ {H$E JE2018-19
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lr d|H$Q>oída Am`w{d©kmZ g§ñWmZ  

^maVr` {dkmZ {ejm Ed§ AZwg§YmZ g§ñWmZ, {Vén{V Zo {XZm§H$ 24 \$adar, 2019 H$mo 5 df© H$s 
Ad{Y Ho$ {bE EgdrAmB©E_Eg, {Vén{V Ho$ gmW g_Pm¡Vm kmnZ na hñVmja {H$E JE& g_Pm¡Vm 
kmnZ _| gh`moJmË_H$ {ejU, AZwg§YmZ Am¡a {dñVma em{_b h¢& AmB©AmB©EgB©Ama, {Vén{V Ho$ 
gmW g§`w³V CÚ_ Ho$ A§VJ©V ZdrZ AÜ``Z H$mo n§OrH¥$V, noQ>|Q> H$am`m OmEJm& g{H«$` AÜ``Z 
H$mo à`moJembm go g_wXm` VH$ ~‹T>m`m Om gH$Vm h¡ Am¡a A§V _| gaH$mar EOopÝg`m| Ho$ _mÜ`_ go 
Q>mB-An H$m`©H«$_ Ho$ gmW CÚmoJ VH$ nhþ±Mm`m Om gH$Vm h¡& 

 

lr am_m M§Ð CÀMVa {ejm Ed§ AZwg§YmZ {díd{dÚmb` (EgAmaAmB©EMB©Ama)

{XZm§H$ 03.12.2018 H$mo 5 df© H$s Ad{Y Ho$ {bE lr am_m M§Ð CÀMVa {ejm Ed§ AZwg§YmZ 
{díd{dÚmb` (EgAmaAmB©EMB©Ama) Ho$ gmW g_Pm¡Vm kmnZ na hñVmja {H$E JE& gh`moJ Ho$ 
CÔoí`m| _| {ejU, à{ejU Am¡a AZwg§YmZ J{V{d{Y`m| H$s JwUdÎmm ~‹T>mZo VWm N>mÌm| Am¡a 
AZwg§YmZH$Vm©Am| Ho$ Amngr AmXmZ-àXmZ H$mo gw{dYmOZH$ ~ZmZo Ho$ {bE Amngr gh`moJ Am¡a 
gmW {_bH$a H$m_ H$aZm em{_b h¡& 
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am_mZwOZ ñ_aU {Xdg
Aà¡b 26, 2018

{XZm§H$ 26 Aà¡b, 2018 H$mo am_mZwOZ H$m 98dm± am_mZwOZ ñ_aU {Xdg _Zm`m J`m& 
AmB©AmB©EgB©Ama, {Vén{V _| am_mZwOZ g§J«hmb` H$m CX²KmQ>Z Am¡a am_mZwOZ H$s Vñdra H$m 
AZmdaU _w»`, H$m`©H«$_ Wo& àmo. nrdr. AéUmMb_, à{V{ð>V J{UVk Ed§ ^maVr` J{UVr` 
gmogmBQ>r Ho$ ̂ yVnyd© AÜ`j Am¡a Ð{d{S>`Z {díd{dÚmb` Ho$ Hw$bn{V Ho$ Ûmam lr{Zdmg am_mZwOZ 
ñ_aU {Xdg na ì`m»`mZ {X`m J`m& àmo. Ho$. lr{Zdmg amd, d[að> àmo\o$ga (godm{Zd¥Îm), J{UVr` 
{dkmZ g§ñWmZ, MoÞ¡ Ho$ Ûmam {deof ì`m»`mZ {X`m J`m& 

H$m`©H«$_: 2018-19

H$m`©H«$_ Ho$ EH$ ̂ mJ Ho$ ê$n _| àmo. Ho$. lr{Zdmg amd Ho$ Ûmam J{UVr` 
à{V^membr am_mZwOZ Ho$ OrdZ Ed§ H$m`m] na {S>µOmBZ {H$E JE 32 
ñQ>¢S>r nmoñQ>a H$s àXe©Zr Am`mo{OV H$s JB© Wr& 

g_mamoh Ho$ Xm¡amZ àmo. Or. Apå~H$m Ho$ Ûmam {M{ÌV lr{Zdmg 
am_mZwOZ H$s Vñdra H$s qàQ> H$m°nr H$m AZmdaU {H$`m J`m&  
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n[aga _| ̂ y{_ nyOZ g_mamoh 
_B© 22, 2018

{XZm§H$ 22 _B©, 2018 H$mo AmB©AmB©EgB©Ama, {Vén{V n[aga _| {Zdmg ñWmZ Ho$ {bE ̂ y{_ nyOZ 
H$m Am`moOZ {H$`m J`m Wm& lr àX`wåZ nr.Eg., AmB©EEg, {MÎmya {Obo Ho$ {Obm H$boŠQ>a _w»` 
A{V{W Wo& 

g§H$m` {dH$mg H$m`©H«$_ 
OyZ 28-30, 2018

{XZm§H$ 28-30 OyZ, 2018 Ho$ Xm¡amZ AmB©AmB©EgB©Ama, {Vén{V _| g§H$m` {dH$mg H$m`©H«$_ Ho$ 
ê$n _| VrZ {Xdgr` H$m`©embm Am`mo{OV H$s JB©& ^maVr` àm¡Úmo{JH$s g§ñWmZ, _Ðmg Ho$ S>m°. 
ES>_mZm àgmX (nhbo {XZ) Am¡a S>m°. [aMm d_m© (Xÿgao Am¡a Vrgao {XZ) Zo gÌm| H$m g§MmbZ {H$`m& 
{OZ {df`m| na MMm© H$s JB©, CZ_| nmR>çH«$_ _| n[aUm_m| H$m AÜ``Z, g{H«$` AÜ``Z, _yë`m§H$Z 
`moOZm H$m {dH$mg H$aZm, e¡j{UH$ nhby VWm H$m`©H«$_m| H$s Om±M H$aZm em{_b Wo&      

ZE N>mÌm| Ho$ {bE A{^{dÝ`mg H$m`©H«$_ 
OwbmB© 31-AJñV 01, 2018

{XZm§H$ 31 OwbmB©, 2018 H$mo EH$sH¥$V nrEMS>r N>mÌm| Ho$ nhbo ~¡M Am¡a nrEMS>r N>mÌm| Ho$ Xÿgao ~¡M 
Ho$ {bE A{^{dÝ`mg H$m`©H«$_ Am`mo{OV {H$`m J`m Wm& {ZXoeH$ Ho$ ñdmJV g§~moYZ Ho$ ~mX, e¡{jH$ 
A{Yð>mVm Zo N>mÌm| H$mo e¡j{UH$ {Xem{ZX}em| Am¡a nmR>çH«$_ Ho$ {d{Z`_m| H$s OmZH$mar Xr& {XZm§H$ 
01 AJñV, 2018 H$mo ~rEg E_Eg N>mÌm| Ho$ {bE A{^{dÝ`mg {Xdg Am`mo{OV {H$`m J`m Wm& 
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Zm~o bo  gÜ§ `m 

AmBA© mBE© gBA© ma, {Vén{V Zo {XZmH§ $ 24 AŠQ>y~a, 2018 H$mo grdr a_Z hmb°  _| gm §̀ 6:30 go 8:00 
~Oo VH$ Zm~o bo  gÜ§ `m H$m Am`mOo Z {H$`m& {Og_| eara {H$« `m {dkmZ Ed§ Am`{w dk© mZ (S>m.°  {edH$w _ma 
dëb^naw n)w , ̂ m{¡ VH$ {dkmZ (S>m.°  gm{¡ _V _S§ >b) Ama¡  agm`Z {dkmZ (àm.o  H$o .EZ. JUeo ) _| naw ñH$mam| 
na ~mVMrV hBþ &©  

{ZXoeH$ Ho$ g§~moYZ Ho$ ~mX, e¡{jH$ A{Yð>mVm, àmo. Or. Apå~H$m Ho$ Ûmam N>mÌm| H$mo nmR>çH«$_ go 
g§~§{YV {ddaU O¡go nmR>çH«$_ Ho$ {bE H«o${S>Q>, _yë`m§H$Z Am¡a J«oqS>J n¡Q>Z©, n§OrH$aU Ho$ {bE 
{Xem{ZX}e, narjm Am{X go AdJV H$am`m J`m& S>m°. dgwYmamZr XodZmWZ, N>mÌ _m_bo g{_{V Ho$ 
AÜ`j Ûmam N>mÌm| H$mo n[aga OrdZ Am¡a N>mÌm| H$s J{V{d{Y`m| go AdJV H$am`m J`m& BgHo$ ~mX 
S>m°. bú_r bmdÊ`m Ho$ Ûmam _{hbm àH$moð> na gÌ Am`mo{OV {H$`m J`m {OgH$m g§MmbZ g§ñWmZ 
nam_e©XmVm Am¡a AmnH$m {_Ì Ho$ Ûmam {H$`m J`m& ZE àdo{eV N>mÌm| Ho$ Abmdm, ~‹S>r g§»`m _| 
A{^^mdH$m| Zo ̂ r ̂ mJ {b`m Am¡a ~‹S>o CËgmh Ho$ gmW ~mVMrV H$s& 

BQ§ >a{gQ>r g»§ `m {gÕmÝV gJ§ mðo >r 
{Xgå~a 17-18, 2018

AmBA© mBE© gBA© ma, {Vén{V H$o  Ûmam BQ§ >a{gQ>r g»§ `m {gÕmÝV gJ§ mðo >r H$s eéw AmV MÞ¡ ¡ Ama¡  {Vén{V 
eham| H$o  gñ§ WmZm| H$o  g»§ `m {gÕmÝVH$mam| H$mo EH$ gmW bmZo H$o  {bE H$s JB© Wr& AmBA© mBE© gBA© ma, 
{Vén{V _| {XZmH§ $ 17 Ed§ 18 {Xgå~a, 2018 H$o  Xma¡ mZ nhbr ~R¡ >H$ Am`m{o OV H$s JB&©  Bg H$m`H© $« _ 
_| nmM±  gñ§ WmZm| AWmV©  ^maVr` {dkmZ {ejm Ed§ AZgw Y§ mZ gñ§ WmZ {Vén{V, ^maVr` àmÚ¡ m{o JH$s 
gñ§ WmZ {Vén{V, ^maVr` àmÚ¡ m{o JH$s gñ§ WmZ _Ðmg, MÞo ¡ J{UVr` gñ§ WmZ Ama¡  J{UVr` {dkmZ 
gñ§ WmZ, MÞo ¡ H$o  J{UVkm| Zo ̂ mJ {b`m& Bg H$m`H© $« _ _| H$ZmS>m Ama¡  \$« mg§  H$o  H$w N> AV§ amï© >́r` d³VmAm| 
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BgHo$ Abmdm, ̂ m¡{VH$ {dkmZ Ho$ g§H$m` Zo 9 ì`m»`mZ {XE Am¡a emoY N>mÌm| Zo 24 nmoñQ>a àñVwV 
{H$E& Bg_| ̂ maVr` àm¡Úmo{JH$s g§ñWmZ, {Vén{V Ho$ 12 à{V^m{J`m| Ho$ gmW ~‹S>r g§»`m _| bmoJm| Zo 
^mJ {b`m& 

Zo ^r ^mJ {b`m& Bg gJ§ mðo >r _| ^mJ bZo o dmbo gñ§ WmZm| H$o  gXñ`m| H$o  gmW-gmW Xeo  H$o  {d{^Þ 
{hñgm| H$o  H$w N> à{V^m{J`m| g{hV {~amXar H$o  bmJo m| Ûmam H$m`H© $« _ H$s gamhZm H$s JB&©  ̀ h àñVm{dV 
{H$`m J`m {H$ BQ§ >a{gQ>r g»§ `m {gÕmÝV gJ§ mðo >r {d{^Þ à{V^mJr gñ§ WmZm| H$o  Ûmam df© _| Xmo ~ma 
Am`m{o OV H$s OmEJr& 

bKw n[agd§ mX 
OZdar 02, 2019

AmBA© mBE© gBA© ma, {Vén{V H$o  Ord {dkmZ {d^mJ Ama¡  _by  H$m{o eH$m {dkmZ Ed§ nZw `mO} r Amf¡ {Y 
gñ§ WmZ, ~J¢ bmao  H$o  AZgw Y§ mZH$VmA© m| H$mo EH$ gmW bmZo H$o  {bE {XZmH§ $ 2 OZdar H$mo 
AmBA© mBE© gBA© ma, {Vén{V _| AmBA© mBE© gBA© ma {Vén{V - BÝñQ>_o  bKw n[agd§ mX Am`m{o OV {H$`m 
J`m& gJ§ mðo >r _| {d{^Þ {df`m| Og¡ o EH$b AUw {díbfo U, OrdZ Ama¡  _Ë¥ ẁ H$mo {Z`{§ ÌV H$aZo dmbo 
H$m{o eH$s` VÌ§ , ËdMm _| ObZ H$o  {bE H$m{o eH$s` OaU H$o  AZOw mV H$maH$, \$o \$S‹ >m| _| VZmd à{V{H$« `m 
Ama¡  nmY¡ m| _| OS‹ > {dH$mg H$mo em{_b {H$`m J`m& 

^m{¡ VH$ {dkmZ {Xdg 
OZdar 05, 2019

^m{¡ VH$ {dkmZ {d^mJ _| AZgw Y§ mZ H$o  jÌo  H$m àXeZ©  H$aZo H$o  {bE AmBA© mBE© gBA© ma, {Vén{V _| 
{XZmH§ $ 5 OZdar, 2019 H$mo EH$ {Xdgr` n[agd§ mX H$m Am`mOo Z {H$`m J`m& ^maVr` {dkmZ 
gñ§ WmZ, ~J¢ bmao  H$o  àm.o  nr. Eg. A{Zb H$w _ma Zo 'LEGO with 2D materials' {df`na Am_{§ ÌV 
ì`m»`mZ {X`m&  
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g_` à~§YZ na H$m`©embm
\$adar 09, 2019

nwZrV _ZwOm (ghg§ñWmnH$ Your DOST, ex-McKinsey, ̂ maVr` à~§YZ g§ñWmmZ, ~¢Jbmoa) Ho$ 
Ûmam "Own Your Own Time" {df` na gÌ H$m Am`moOZ {H$`m J`m&  

`h EH$ Ibw m gÌ Wm Ohm± gH§ $m` àíZ nNy > gH$Vo Wo Ama¡  N>mÌ H$o  n[aga OrdZ go g~§ {§ YV _Ôw m| Og¡ o 
ej¡ {UH$, H$mb° Oo  OrdZ, Ka Ama¡  n[adma VWm [aíVo H$o  _Ôw m| na nam_eX© mVm go kmZ àmá H$a gH$Vo W&o    

`h EH$ g§dmXmË_H$ gÌ Wm Ohm± h_ {ZåZ{bpIV _wÔm|, n[aga _| N>mÌm| go g§~§{YV _wÔm| O¡go CXmgr 
Am¡a qMVm H$mo H¡$go nhMmZ|? _wÔm| Ho$ gm_mÝ` g§Ho$V Š`m h¢? N>mÌmdñWm Am¡a g§~§{YV g_ñ`mE± 
O¡go Ka Ho$ ~mha ahZo go pIÞ ahZm, narjm ^`, ghH$_u X~md, g_` à~§YZ Am{X H$mo H¡$go 
g§^mb|? Am{X na MMm© H$a gH$Vo Wo&

d¡pídH$ _{hbm ~«oH$µ\$mñQ> H$m`©H«$_ 
\$adar 12, 2019

AmB©AmB©EgB©Ama, {Vén{V Zo {XZm§H$ 12 \$adar, 2019 H$mo d¡pídH$ _{hbm ~«oH$µ\$mñQ> H$m`©H«$_ 
H$s _oO~mZr H$s& Bg H$m`©H«$_ _| ̂ maVr` {dkmZ {ejm Ed§ AZwg§YmZ g§ñWmZ {Vén{V, ̂ maVr` 
àm¡Úmo{JH$s g§ñWmZ {Vén{V, Egdr nÙmdVr _{hbm {díd{dÚmb` Ho$ agm`Z {dkmZ, O¡d agm`Z, 
Am¡fY agm`Z, ^m¡{VH$s-agm`Z B§Q>aµ\o$g, O¡d {dkmZ Am¡a J{UVr` {dkmZ Ho$ g§H$m` gXñ`m| 
Am¡a d¡km{ZH$m| H$mo ̂ mJ boZo Ho$ {bE Am_§{ÌV {H$`m J`m Wm& 

VrZ _w»` {df`m| na MMm© Ho$pÝÐV Wr: AZwg§YmZ Am¡a H¡$[a`a _| _{hbm d¡km{ZH$m| Ûmam MwZm¡{V`m| 
H$m gm_Zm, agm`Z {dkmZ à`moJembmAm| _| _{hbm d¡km{ZH$m| Ho$ {bE A{V[aº gwajm Cnm`, 
àma§{^H$ H¡$[a`a _wÔo, n[adma Am¡a ghH${_©`m| go ghm`Vm Am¡a H¡$[a`a H$s àJ{V&  

Z¡Zmonmoa àm¡Úmo{JH$s àXe©Z 
\$adar 13, 2019

{XZm§H$ 13 \$adar, 2019 H$mo ~¢Jbmoa H$s H$ånZr OrZmoQ>mB{nH$ Q>oŠZmobm°Or Zo Z¡Zmonmoa AZwH«$_U 
VH$ZrH$ H$m àXe©Z H$aZo Ho$ {bE AmB©AmB©EgB©Ama n[aga H$m Xm¡am {H$`m& `h EH$ amo_m§MH$ 
^{dî`dmXr nÕ{V h¡ Omo H$B© g§^m{dV Cn`moJm| - joÌ _| amoJ H$s nhMmZ, dÝ` _| O¡d {d{dYVm H$s 
VoOr go nhMmZ, _oQ>mOrZmo{_Šg, Am{X Ho$ gmW dmñV{dV-g_` _| n[aUm_ àX{e©V H$aZo H$s 
j_Vm Ho$ gmW Z_yZm| Ho$ VoOr go àg§ñH$aU Ho$ {bE AZw_{V XoVm h¡& OrZmoQ>mB{nH$ H$s d¡km{ZH$ Q>r_ 
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Zo à{H«$`m H$mo g_PmZo Ho$ gmW-gmW `h ^r ~Vm`m {H$ `h nmaån[aH$ AZwH«$_U nÕ{V`m| H$s 
VwbZm H¡$go H$aVr h¡&  

H$m°Z}b {díd{dÚmb` Ho$ gh`moJ go O¡d Üdm{Z {dkmZ H$m`©embm 
_mM© 14-21, 2019

AmB©AmB©EgB©Ama, {Vén{V _| B§S>mo-`yEg {dkmZ Ed§ àm¡Úmo{JH$s _§M (AmB©`yEgEgQ>rE\$), 
S>rEgQ>r Ho$ gh`moJ go O¡d pÜd{Z {dkmZ _| à{ejU H$m Am`moOZ {H$`m J`m& Bg_| AÝ` AZwg§YmZ 
Ho$ÝÐm| Am¡a {díd{dÚmb`m| Ho$ Abmdm ^maVr` {dkmZ {ejm Ed§ AZwg§YmZ g§ñWmZ _mohmbr, 
^maVr` {dkmZ {ejm Ed§ AZwg§YmZ g§ñWmZ ̂ monmb, ̂ maVr` {dkmZ {ejm Ed§ AZwg§YmZ g§ñWmZ 
H$mobH$mVm Am¡a amï´>r` {dkmZ {ejm Ed§ AZwg§YmZ g§ñWmZ Ho$ N>mÌm| g{hV -25 N>mÌm| Ho$ Xmo ~¡Mm| 
Ho$ Ûmam ̂ mJ {b`m J`m Wm& Bg joÌ _| {díd ZoVm Ho$ gh`moJ go Bg {df` na Am`mo{OV ̂ maV _| ̀ h 
nhbm H$m`©H«$_ Wm& 

nyao H$m`©H«$_ Ho$ Xm¡amZ, à{ejU _| Üd{Z [aH$m°{Sª>J Am¡a Üd{Z {díbofU XmoZm| na Ü`mZ Ho$pÝÐV {H$`m 
J`m& Üd{Z [aH$m°{Sª>J _| à{ejU _mBH«$mo\$moZ Am¡a [aH$m°S©>a Ho$ ~rM A§Va Ho$ ~mao _| N>mÌm| H$mo n‹T>mZo, 
CÀM-JwUdÎmm dmbr [aH$m°{Sª>J ~ZmZo Ho$ {bE joÌ H$m`©Zr{VAm|, Am¡a Üd{ZH$ So>Q>m Ho$ ̂ §S>maU, g§J«h 
Am¡a gmPm H$aZo Ho$ {bE gdm}Îm_ Aä`mg Ñ{ï>H$moUm| na Ho$pÝÐV Wm& H$m`©embm _| ~‹S>r g\$bVm 
àmá hþB© VWm BgZo _m¡OyXm n[a`moOZmAm| Am¡a g§^m{dV ZB© n[a`moOZmAm| _| {d{eï> ̀ moJXmZ Ho$ {bE 
AmB©AmB©EgB©Ama Am¡a H$m°Z}b Ho$ d¡km{ZH$m| Ho$ ~rM gh`moJ H$s amh {XImB©&  

CÀMVa {ejm Ho$ {bE O_©Zr _| S>rEES>r Am¡a Adga na H$m`©embm
_mM© 16, 2019

S>rEES>r, MoÞ¡ Am¡a AmB©AmB©EgB©Ama, {Vén{V Zo AmB©AmB©EgB©Ama/AmB©AmB©Q>r/Egdr 
{díd{dÚmb`/ Egdr _{hbm {díd, {dÚmb` Ho$ N>mÌm| Am¡a {Vén{V Ho$ BÀNw>H$ N>mÌm| Ho$ {bE 
""CÀMVa {ejm Ho$ {bE O_©Zr _| Adga"" {df` na gÌ H$m Am`moOZ {H$`m& gÌ H$s _w»` ~mV| 
O_©Zr _| S>rEES>rdma H$m`©H«$_ Am¡a nrEMS>r (~rEg E_Eg N>mÌm| Ho$ {bE) Ed§ CÞV emoY Ho$ Adga 
Am¡a {ZYrH$aU, AmXmZ-àXmZ AÜ`oVmd¥{Îm`m± (nrEMS>r N>mÌm| Ho$ {bE) Wr& dm{UÁ` XÿVmdmg Ho$ 
drµOm A{YH$mar drµOm {d{Z`_m| na MMm© H$aZo Ho$ {bE CnbãY Wo& Bg H$m`©H«$_ H$m g_Ýd` S>m°. 
dgwYmamZr XodZmWZ, S>rEES>r AZwg§YmZ amOXÿV Ho$ Ûmam {H$`m J`m Wm&  
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na_mUw, AmU{dH$, Am¡a àH$m{eH$ {dkmZ Ed§ àm¡Úmo{JH$s Ho$ÝÐ na MMm© ~¡R>H$ 
_mM© 20, 2019

AmBA© mBE© gBA© ma, {Vén{V AmBA© mBQ© >r, {Vén{V H$o  gmW g§̀ ºw $ ê$n g,o  {Vén{V _| amï>́r` _hËd H$o  
H$| Ð H$o  ê$n _,|  na_mU,w  AmU{dH$, Ama¡  àH$m{eH$ {dkmZ Ed§ àmÚ¡ m{o JH$s H$o ÝÐ (grEE_AmEo gQ>r) 
ñWm{nV H$aZo H$s ̀ mOo Zm ~Zm ahm h&¡  {ddaU na MMm© H$aZo Ama¡  àñVmd H$mo A{§ V_ ê$n XZo o H$o  {bE, 
AmBA© mBQ© >r {Vén{V _| {XZmH§ $ 20 _mM,©  2019 H$mo ~R¡ >H$ Am`m{o OV H$s JB&©  ~R¡ >H$ _| àm.o  H$o . EZ. 
JUeo , àm.o  H$o . EZ. gË`Zmam`U, àm.o  nr. gr. Xeo _Iw , àm.o  Or. Apå~H$m, àm.o  B.©  H$¥ îUH$w _ma 
(AmaAmaAmB© ~J¢ bmao ), àm.o  gr. nr. gm\$dmZ (AmB©̀ Ey gr ZB© {Xëbr), àm.o  {Xbrn AJ§ _ (nrAmaEb 
Ah_Xm~mX) Am{X Zo ̂ mJ {b`m& à_Iw  emYo  {df`m| Og¡ o hmB{~S« > à_mÌm ZQo >dŠg© (A[aOrV e_m,©  
AmBA© mBQ© >r {Vén{V), à`mJo embm IJmbo  ̂ m{¡ VH$s (gZw rb H$w _ma Eg, AmBA© mBE© gBA© ma {Vén{V), 
Od¡  ^m{¡ VH$s (gm{¡ _V _S§ >b, AmBA© mBE© gBA© ma {Vén{V), ßbmÁ_m ^m{¡ VH$s (arVeo  JJ§ dma, 
AmBA© mBQ© >r {Vén{V), Ama¡  A{VVrd« ̂ m{¡ VH$s ({dZ` à_mXo  _Oo Qo >r, AmBA© mBQ© >r {Vén{V) H$mo àñVVw  
{H$`m J`m& 
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Bg Adga na, AmB©AmB©EgB©Ama {Vén{V H$s N>mÌ n{ÌH$m - Üd{Z Ho$ Mm¡Wo g§ñH$aU H$m S>m°. 
{edam_ Ho$ Ûmam Am{YH$m[aH$ ê$n go {d_moMZ {H$`m J`m&  

AJbr nr‹T>r Ho$ AZwH«$_U Am¡a OZg§»`m OrZmo{_Šg 
H$m`©embm-_mM© 24-31, 2019

AmBA© mBE© gBA© ma, {Vén{V Zo {XZmH§ $ 24-31_mM,©  2019 H$o  Xma¡ mZ AmBA© mBE© gBA© ma, {Vén{V _| 
OrZm{o _Šg H$m`e© mbm H$m Am`mOo Z {H$`m& Bg H$m`e© mbm H$m àmW{_H$ CÔío ` N>mÌm| Ûmam AJbr nrT‹ >r 
H$o  AZHw $« _U H$o  gmW àm`m{o JH$ AZŵ d àmá H$aZm Wm Vm{H$ do Bg VH$ZrH$ H$o  gmW ñdVÌ§  à`mJo  H$a 
gH$| & CÚmJo  gmPXo ma Ûmam n[aga _| ZB© NGS àmÚ¡ m{o JH$s H$o  àXeZ©  H$m Am`mOo Z {H$`m J`m&  

H$m`©embm Zo NGS go g§~§{YV {d{^Þ VH$Zr{H$`m| H$m qghmdbmoH$Z àXmZ {H$`m, Am¡a N>mÌm| Zo 
AmB©AmB©EgB©Ama {Vén{V HPC na {d{^Þ nmBnbmBZm| H$m Cn`moJ H$aHo$ NGS So>Q>m H$m {dícofU 
{H$`m& H$m`©embm _| 28 à{V^mJr Wo {OZ_| AmB©AmB©EgB©Ama {Vén{V Ho$ N>mÌ, nmoñQ>S>m°H$ Am¡a 
g§H$m` Ho$ gmW-gmW AmB©AmB©EgB©Ama H$mobH$mVm Ho$ 2 N>mÌ, Egdr {díd{dÚmb` Ho$ 1 g§H$m` 
em{_b Wo&   

ñWmnZm {Xdg 2019
Aà¡b 13, 2019

{XZm§H$ 13 Aà¡b, 2019 H$mo g§ñWmZ H$m ñWmnZm {Xdg _Zm`m J`m& H$m`©H«$_ Ho$ _w»`> A{V{W 
nÙlr àmo. Eg. {edam_, _mZX àmo\o$ga Am¡a AmB©EZEgE d[a{ð> d¡km{ZH$, AmB©AmB©EgB©Ama nwUo 
Wo& H$m`©H«$_ H$s ewéAmV AmB©AmB©EgB©Ama, {Vén{V Ho$ \$moQ>moJ«m\$s Šb~ \$mo{d`m Ho$ Ûmam ~ZmB© 
JB© bKw dr{S>`mo Omo AmB©AmB©EgB©Ama {Vén{V H$s ewéAmV go A~ VH$ H$s ̀ mÌm H$s PbH$ {XImVr 
h¡, Ho$ gmW hþB©& BgHo$ ~mX _w»` A{V{W Ûmam "What is Chemistry: Reflections from 50 

years of practicing experience" {df` na ñWmnZm {Xdg ì`m»`mZ {X`m J`m& 
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ñWmnZm {Xdg g§ñWmZ Ho$ N>mÌ, g§H$m` Am¡a H$_©Mmar gXñ`m| Ho$ CËH¥$ï> àXe©Z H$mo nhMmZZo H$m 
Adga h¡&  

e¡{jH$ A{Yð>mVm, àmo. Apå~H$m Zo Bg df© Ho$ e¡{jH$ nwañH$ma àmáH$Vm©Am| H$mo àñVw²V {H$`m& S>m°. 
dgwYmamZr XodZmWZ Zo df© Ho$ Xm¡amZ H$s JB© nmR>çoVa J{V{d{Y`m| Am¡a AÝ` H$m`©H«$_m| Ho$ {bE 
nwañH$ma àXmZ {H$E& {ZXoeH$, àmo. JUoe Zo g§H$m` Am¡a H$_©Mmar gXñ`m| Ho$ {bE nwañH$mam| H$s 
KmofUm H$s& _w»` A{V{W Ûmam nwañH$ma {dV[aV {H$E JE& 

~mX _|, _w»` A{V{W S>m°. {edam_ Ûmam ñWm`r n[aga _| nmXn {dkmZ Ed§ A{^`m§{ÌH$s à`moJembm 
H$m CX²KmQ>Z {H$`m J`m&  
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n`m©daU {Xdg 

{ m§H$ 05 OyZ, 2018 H$mo n[aga _| {díd n`m©daU {Xdg _Zm`m J`m&   XZ

{ oeH$ n[aga _| ZX
d¥jmamonU H$aVo hþE 

A§Vam©ï´>r` ̀ moJ {Xdg 

{ m§H$ 21 OyZ,2018 H$mo amOmZw  hm°b _| àmV: 09:30 ~Oo wW© A§Vam©ï´>r` `moJ {Xdg XZ OZ MV
(AmB©S>rdm`) g_mamoh H$m Am`mo  {H$`m J`m& N>mÌ, g§H$m` Am¡a H$_©Mmar gXñ`m| Zo ~‹S>r g§»`m _| OZ
~‹S>r D$Om© Am¡a gmh Ho$ gmW ^mJ {b`m& gwlr ^y_m H¥$î , g§ñWmZ nam_e©XmVm Ho$ Ûmam CË UZ
H$m`©H«$_ H$m g§MmbZ {H$`m J`m&   

ñd§VÌVm {Xdg 

{ m§H$ 15 ñV, 2018 H$mo 72d|  XZ AJ ñdV§ÌVm {Xdg
Ho$ Adga na, g§ñWm§Z Ho$ Iob Ho$ _¡XmZ _| àmV: 9.00 
~Oo amï´>r` ÜdO \$ham`m J`m& g_mamoh _| g^r 
g§H$m`, J¡a e¡{jH$ A{ $mar Am¡a H$_©Mmar, YH
nyd©ñZm $ Am¡a emoY N>mÌ Cnpñ  Wo& { oeH$ Zo VH WV ZX

n[aga _| _hËdnyU© {Xdg g_mamoh 



96| dm{f©H$ à{VdoXZ  2018-19

grAmoEgE Ho$ Ûmam Am`mo{OV ñHo$qMJ à{V`mo{JVm

Jm§Yr O`§Vr 

{ m§H$ 02 y>~a H$mo Jm§Yr O`§Vr Ho$ Adga na, AmB©AmB©EgB©Ama {Vén{V Zo ̂ maV gaH$ma Ho$ XZ AŠQ
ñd > ̂ maV H$m`©H«$_ _| ̂ mJ {b`m& N>mÌ, g§H$m` Am¡a ` H$_©Mmar gXñ`m| Zo Bgo $ em ma ÀN AÝ EH ZX
g\$bVm ~ZmZo Ho$ {bE Bg J{V{d{Y _| ̂ mJ {b`m&   

_mZ{gH$ ñdmñÏ` {Xdg 

{ m§H$ 5 y>~a H$mo gm§` 18:00 go 19:30 ~Oo $, nam_e©Vm,  Zo XZ AŠQ VH  Your Dost

AmB©AmB©EgB©Ama, {Vén{V g_wXm` Ho$ {bE "_mB§Q> h¡Šg \$m°a E h¡{n`a `y" {df` na H$m`©embm 
Am`mo{  H$s& OV

amï´>r` {ejm {Xdg 

_hmZ ñdV§ m goZmZr Am¡a à»`mV {ejm{dX m àW_ Ho$ r` {ejm _§Ìr _m¡bmZm AãXþb H$bm_ ÌV VW ÝÐ
AmµOmX H$s O`§Vr H$mo Ho$ r` gaH$ma Ûmam amï´>r` {ejm {Xdg Ho$ ê$n _| Kmo{fV {H$`m J`m& g^r ÝÐ
{ejU g§ñWmZ à{Vdf© ~‹S>o gmh Ho$ gmW Bg {Xdg H$mo _ZmZo _| em{_b hmoVo h¢& CË

{ m§H$ 11 Zdå~a, 2018 H$mo amï´>r` {ejm {Xdg g_mamoh Ho$ ^mJ ê$n _|, AmB©AmB©EgB©Ama, XZ
{Vén{V Zo àmo. EbEg e{eYam, ̂ maVr` {dkmZ {ejm Ed§ wg§YmZ g§ñWmZ (AmB©AmB©EgB©Ama), AZ

nwUo Ho$ Ûmam " " {df` na g§Jmoð>r H$m Am`mo  ^maV _| ñQ>o_ {ejm: ̂ yVH$mb, dV©_mZ Am¡a ̂ {dî` OZ
{H$`m& 

ÜdOmamohU Ho$ ~mX g^m H$mo g§~mo{  {H$`m, {OgHo$ ~mX ObnmZ Am¡a N>mÌm| Ho$ Ûmam gm§ñH¥${ $ YV VH
H$m`©H«$_ m grAmoEgE Ho$ Ûmam ñHo$q  à{V`mo{ m H$m Am`mo  {H$`m J`m& VW MJ JV OZ

 N>mÌm| Ho$ Ûmam gm§ñH¥${VH$ H$m`©H«$_ 
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JUV§Ì {Xdg 

{ m§H$ 26 dar,2019 H$mo n[aga _| 70dm±XZ OZ  
JUV ZX EZ§Ì {Xdg _Zm`m J`m& { oeH$, àmo. Ho$. . 
JUoe Ho$ Ûmam àmV: 09.00 ~Oo amï´>r` ÜdO \$ham`m 
J`m, {OgHo$ ~mX N>mÌm| Ho$ Ûmam gm§ñH¥${ $ H$m`©H«$_ VH
H$m Am`mo  {H$`m J`m&   OZ

{dkmZ {Xdg g_mamoh 

amï´>r` {dkmZ {Xdg VrZ {  ~‹S>o gmh Ho$ gmW _Zm`m J`m& AmdV© gmaUr Ho$ 150d| df© Am¡a XZ CË
A§Vam©ï´>r` df© _ZmZo Ho$ {bE,AmB©AmB©EgB©Ama, {Vén{V _| Bg df© H$m {df` AmdV© gmaUr aIm 
J`m& g_mamoh Ho$ _w»` AmH$f©U _| { m§H$ 02 _mM© H$mo àmo. Ho$. . oe Ho$ Ûmam erf©H$ dm| H$s XZ EZ JU "VË
AmdV© gmaUr: n¥Ïdr na g~go _hËdnyU© gmaUr Ho$ 150 df©" na {dkmZ {Xdg {deof ì`m»`mZ, 
am_mZw  hm°b _| am_mZw  Ho$ OrdZ na àXe©Zr, ~m`mo {dgoZ Ho$ Ûmam {dkmZ {Xdg N>mÌ ì`m»`mZ OZ OZ
VW ËV ËVar JVm eo_wer àíZmo ar Šb~ Ho$ Ûmam AmdV© gmaUr na {dkmZ {Xdg {deof àíZmo  à{V`mo{ m 
H$m Am`mo  em{_b Wo&   OZ

{ m§H$ 02 _mM© H$mo Iwbm {Xdg n[aga _| ñWm`rZ {dÚmb`m| Am¡a _hm{dÚmb`m| Ho$ {dkmZ Ho$ N>mÌm| XZ
Am¡a {dkmZ Ho$ à{V gmhr bmoJm| H$mo $ gmW bm`m& AmB©AmB©EgB©Ama, {Vén{V Ho$ N>mÌm| Zo Ord CË EH
{dkmZ, ^m¡{ $ {dkmZ Am¡a agm`Z {dkmZ _| amo $ à`moJm| H$m àXe©Z {H$`m m CgHo$ ~mX VH MH VW
{dÚmb` Ho$ N>mÌm| Ho$ {bE \$moëSñH$mon àXe©Z {H$`m Am¡a gyú_Ord Ho$ OrdZ Ho$ ~mao _| ~Vm`m& 
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_{hbm {Xdg 

AmB©AmB©EgB©Ama, {Vén{V _| VrZ { m| _| {d{eï> H$m`©H«$_ - { m§H$ 09 _mM©, 2019 H$mo ~¡R>H$, { m§H$ XZ XZ XZ
17 _mM©, 2019 H$mo S>m°. em§Vm Ho$ Ûmam {deof ì`m»`mZ, { m§H$ 08 Aà¡b, 2019 H$mo S>m°. am_m {edam_ XZ
Ho$ Ûmam {deof gÌ Ho$ Am`mo  Ho$ gmW A§Vam©ï´>s` _{hbm {Xdg _Zm`m J`m& OZ

{ m§H$ 09 _mM© H$mo "~¡boÝg \$m°a ~oQ>a' {df` na m© H$s ©& ~¡R>H$ H$s ewéAmV àmo. Ho$. . oe, XZ MM JB EZ JU
{ oeH$, AmB©AmB©EgB©Ama {Vén{V Ho$ Ûmam {   àma§{^H$ ì`m»`mZ go hþB©& ZX XE JE

BgHo$ ~mX àmo. Or. Apå~H$m, S>m°. dgwYmamZr XodZm , S>m°. Z§{ r amO_{U, S>m°. gr.Or. d|H$Q>gw~«_{U`Z WZ XZ
Am¡a S>m°. bú_r bmdÊ`m Ho$ Ûmam bKw ì`m»`mZ {  & XE JE
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{ m§H$ 17 _mM© H$mo  Am° $mobm°{OñQ> Ed§ >çma H¢$ga g§ñWmZ, MoÞ¡ Ho$ `j Zo ̂ maV XZ dr. em§Vm, ÝH AS AÜ
_| H¢$ga wg§YmZ Ed§ {dH$mg na AmB©AmB©EgB©Ama, {Vén{V H$mo g§~mo{  {H$`m&  AZ YV

{ m§H$ 13 Aà¡b H$mo S>m°. am_m {edam_, ñdV§Ì H¢$ga Ed§ XZ

ñ  H¢$ga A{Ydº$m Zo "nam_e©XmVm H$s ^y{_H$m Am¡a VZ
nam_e©XmVm go AnojmE± - nam_e©XmVm H$s ^y{_H$m, 
{Oå_oXm[a`m| H$mo g_ o _| H$_r Am¡a nam_e©XmVm-PZ
H$m gobo-_hËdnyU© `{ $ Ho$ n[aUm_ Ho$ Cnm`& CÝ AÝ ÌH
AZ CÔwg§YmZ oí`mo| Ho$ {bE gw{dYm, AnojmE±, H$moqnJ 

H$m¡eb, JmonZr`Vm Ho$ _wÔo Am¡a àboIrH$aU" {df` na 
~m rV H$s& VM
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g{Md, CÀMVa {ejm H$m AmJ_Z 

lr Ama. gw~«h_Ê`Z, AmB©EEg, g{Md, CÀMVa {ejm Zo {XZm§H$ 08 OyZ, 2018 H$mo 
AmB©AmB©EgB©Ama, {Vén{V H$m Xm¡am {H$`m VWm g§H$m` Ho$ gmW ~mVMrV H$s Am¡a AñWm`r n[aga 
_| {ejU Ed§ AZwg§YmZ gw{dYmAm| Ho$ ~mao _| MMm© H$s&  

g_mMma

S>m.°  dgYw mamZr Xdo ZmWZ H$mo Mma dfm] 
H$s Ad{Y Ho$ {bE {XZm§H$ 22 
{gVå~a, 2018 go S>rEES>r AZgw Y§ mZ 
amOXVÿ  (O_Z© r) H$o  ê$n _| Zm{_V 
{H$`m J`m& 

~m‹T> amhV H$mof 

AmB©AmB©EgB©Ama, {Vén{V Zo 
{XZm§H$ 23 AJñV, 2018 H$mo lr 
nr. EM. Hw$[a`Z, AmB©EEg, Ana 
_w»` g{Md, amOñd {d^mJ, Ho$ab 
emgZ H$mo é. 1,22,500 H$s am{e 
H$m XmZ {X`m&  

2018-19
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g§ñWmZ ZdmoÝ_of n[afX 

AmB©AmB©EgB©Ama, {Vén{V Zo {XZm§H$ 16 {gVå~a, 2018 H$mo _mZd g§gmYZ {dH$mg _§Ìmb` Ho$ 
ZdmoÝ_of àH$moð> Ho$ ̂ mJ Ho$ ê$n _| g§ñWmZ ZdmoÝ_of n[afX H$m JR>Z {H$`m {Og_| àmo. ~r. Oo. amd H$mo 
AÜ`j Am¡a S>m°. dgwYmamZr XodZmWZ H$mo g§H$m` g§`moOH$ ~Zm`m J`m& g§H$m` gXñ`m| Ho$ Abmdm 
àH$moð  _| gXñ` Ho$ ê$n _| 15 N>mÌm| H$mo em{_b {H$`m J`m& 

àH$moð> H$s nhbr J{V{d{Y {XZm§H$ 13 Aà¡b, 
2019 H$mo S>m°. Eg. {edam_ Ho$ gmW g§dmXmË_H$ 
gÌ H$m Am`moOZ Wm& 

amï´>r` M|J Hw§$J {díd{dÚmb` go Q>r_ H$m AmJ_Z 

AZwg§YmZ Am¡a e¡{jH$ gh`moJ na {d{^Þ g§^mdZmAm| na MMm© H$aZo Ho$ {bE VmBdmZ Ho$ amï´>r` M|J 
Hw§$J {díd{dÚmb`, AZwg§YmZ-ZoV¥Ëd dmbm ì`mnH$ {díd{dÚmb` H$s e¡{jH$ Q>r_ Zo {XZm§H$ 28 
Am¡a 29 AJñV, 2018 H$mo AmB©AmB©EgB©Ama, {Vén{V H$m Xm¡am {H$`m& EZgrHo$`y H$s Q>r_ Zo N>mÌm| 
Am¡a g§H$m` Ho$ gmW ~mVMrV H$s& 

ES>dmÝg EMB©, `yHo$AmB©B©AmaAmB© 
H$m AmJ_Z 

ES>dmÝg EMB©, `yHo$AmB©B©AmaAmB© Ho$ 
{S>brdar nmQ>©Za, {X `yHo$-B§{S>`m EMB© 
nmQ>©Za{en H$s Q>r_ Zo {XZm§H$ 08 OZdar, 
2019 H$mo AmB©AmB©EgB©Ama, {Vén{V H$m 
Xm¡am {H$`m& ES>dmÝg EMB© ̀ yHo$ _| _w»`mb` 
_| pñWV d¡{ídH$ J¡a-bm^H$mar XmZr 
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EgAmaE_gr go Q>r_ H$m AmJ_Z 

S>m°. ̀ moJoe Hw$_ma _wHw§$So>, S>m°. gmobmo_Z nm°b, S>m°. EbZ nwÞmoO, S>m°. bú_r aodVr noé_bgm_r Am¡a S>m°. 
O_wZm gw~«_{U`Z&   

na_mUw, AmU{dH$, Am¡a àH$m{eH$ {dkmZ Ed§ àm¡Úmo{JH$s Ho$ÝÐ  (grEE_AmoEgQ>r)

amï´>r` _hËd Ho$ H|$Ð Ho$ ê$n _| àñVm{dV {Vén{V _| ñWm{nV hmoZo dmbm na_mUw, AmU{dH$, Am¡a 
àH$m{eH$ {dkmZ Ed§ àm¡Úmo{JH$s Ho$ÝÐ (grEE_AmoEgQ>r) AmB©AmB©EgB©Ama, {Vén{V Am¡a 
AmB©AmB©Q>r, {Vén{V H$m g§`wº  CÚ_ h¡& ̀ h àñVmd àmo. nr. gr. Xoe_wI, AmB©AmB©Q>r {Vén{V Ho$ 
{X_mJ H$s CnO h¡, {Vén{V _| EH$ hr ñWmZ na AmB©AmB©EgB©Ama Am¡a AmB©AmB©Q>r XmoZm| Ho$ 
A{ÛVr` bm^ VWm nyaH$ AZwg§YmZ {deofkVm Ho$ gmW H$B© ̀ wdm EE_Amo d¡km{ZH$m| H$s CnbãYVm 
Ho$ H$maU Bgo ^maV _| {deof ê$n go EE_Amo d¡km{ZH$m| Ho$ Ûmam g_W©Z àXmZ {H$`m J`m& Ho$ÝÐ 
_hËdnyU© joÌm|: à_mÌm gyMZm Am¡a à_mÌm g§JUZ (à`moJ, S>m°. A[aOrV e_m©, AmB©AmB©Q>r 
{Vén{V), à`moJembm IJmob ̂ m¡{VH$s Am¡a IJmob agm`Z (à`moJ + {gÕmÝV, S>m°. gwZrb Hw$_ma 
Eg., S>m°. aKwZmW Amo am_^ÐZ, AmB©AmB©EgB©Ama {Vén{V), AË`{YH$ Amdo{eV Am`Z ̂ m¡{VH$s 

g§ñWm h¡ Omo Ohm± ̂ r CÀMVa {ejm (EMB©) H$m {dH$mg hmoVm h¡ Am¡a Ohm± ̂ r àXmZ {H$`m OmVm h¡ 
CgH$m g_W©Z H$aVm h¡& gwlr Omo M¡\$a Am¡a gwlr bygr ~Q>a ES>dmÝg EMB© Ho$ AZwg§YmZH$Vm©, 
gh`moJr Zo CÀMVa {ejm _| ZoV¥Ëd Ho$ {dH$mg na {dMmam| na gwPmdm| na A{Yð>mVm Ho$ gmW MMm© H$s&   
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~«wH$hodZ amï´>ro` à`moJembm (~rEZEb), Ý`y`m°H©$ Ho$ gmW ghH$m`© 

AmB©AmB©EgB©Ama, {Vén{V Zo {XZm§H$ 21 {gVå~a, 2018 H$mo ~«wH$hodZ amï´>r` à`moJembm 
(~rEZEb), Ý`y`m°H©$ Ho$ gmW J¡a-ñdm{_Ëd  Cn`moJH$Vm© g_Pm¡Vo na hñVmja {H$E& Bg g_Pm¡Vo 
H$s eVm] Ho$ VhV, ~rEZEb H$_©Mm[a`m|, nam_e©XmVmAm|, Am¡a AmB©AmB©EgB©Ama, {Vén{V Ho$ 
à{V{Z{Y`m| H$mo Hw$N> à`moJembm J¡a-ñdm{_Ëd Cn`moJH$Vm© gw{dYmAm| H$mo CnbãY H$amEJm, {Og_| 
à`moJembm d¡km{ZH$ gh`moJ Ho$ gmW ̀ m {~Zm CnH$aU, godmE±, gyMZm Am¡a AÝ` gm_J«r em{_b hmo 
gH$Vr h¡& h_Zo ~rEZEb _| pñWV Amno{jH$s` ̂ mar Am`Z Q>H$amd (AmaEMAmB©gr) Ho$ gh`moJ go 
{deof ê$n g STAR (AmaEMAmB©gr _| gmoboZmoBS>b Q´>¡H$a) _| em{_b hmoZo Ho$ {bE Cn`moJH$Vm© 
g_Pm¡Vo na hñVmja {H$E& `h AmB©AmB©EgB©Ama, {Vén{V _| à`moJmË_H$ CÀM-D$Om© ^m¡{VH$s 
g_yh H$mo So>Q>m boZo, So>Q>m {dícofU _| grYo ^mJ boZo Am¡a STAR gh`moJ _| ^m¡{VH$s n[aUm_m| Ho$ 
àH$meZ _| ̀ moJXmZ H$aZo H$s AZw_{V XoJm&

grEgAmB©AmaAmo, Am°ñQ´>o{b`m H$m AmJ_Z 

amï>́_S§ >b dk¡ m{ZH$ Ed§ AmÚ¡ m{o JH$ AZgw Y§ mZ gJ§ R>Z (grEgAmBA© maAm)o , Amñ° Q>́{o b`m amOYmZr amÁ`, 
Amñ° Q>́{o b`m H$o  à{V{Z{Y_S§ >b Zo {XZmH§ $ 28 \$adar-01 _mM,©  2019 H$o  Xma¡ mZ AmBA© mBE© gBA© ma, 
{Vén{V H$m Xma¡ m {H$`m&  

S>m°. Wm°_g dmZhH}$ Am¡a S>m°. lr{Zdmg ~o{bSo> Zo Ord {dkmZ {d^mJ _| AnZm emoY àñVwV {H$`m VWm 
gmW hr gmW N>mÌ/emoYH$Vm© AmXmZ-àXmZ Am¡a AZwg§YmZ gh`moJ na dMZ~Õ hmoZo Ho$ {bE 
g_Pm¡Vm kmnZ H$s {Xem _| H$m_ H$aZo Ho$ {bE e¡{jH$ A{Yð>mVm Am¡a {ZXoeH$ Ho$ gmW {dMma-
{d_e© {H$`m&  

VWm ßbmÁ_m ̂ m¡{VH$s Am¡a BgHo$ AZwà`moJ (à`moJ + {gÕmÝV, S>m°. arVoe J§Jdma), O¡d ̂ m¡{VH$s 
(à`moJ, S>m°. gm¡{_V _§S>b, AmB©AmB©EgB©Ama {Vén{V) Am¡a A{VVrd« ^m¡{VH$s ({gÕmÝV, S>m°. 
{dZ` _oOoQ>r + àmo. nr.gr. Xoe_wI, AmB©AmB©Q>r {Vén{V) _| AnZo à_wI AZwg§YmZ (à_mÌm 
gr_m§V {_eZ Ho$ gmW AÀN>r Vah go g§aopIV, àYmZ_§Ìr {dkmZ, àm¡Úmo{JH$s Ed§ ZdmoÝ_of 
gbmhH$ma n[afX Ho$ Ûmam nhMmZo OmZo dmbo Zm¡ {_eZm| _| go EH$ h¡) na Ü`mZ Ho$pÝÐV H$aoJm&
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S>m°. dr. em§Vm H$m AmJ_Z 

AmB©AmB©EgB©Ama, {Vén{V Zo S>m°. dr. em§Vm, Am°ÝH$mobm°{OñQ> Am¡a AS>çma H¢$ga g§ñWmZ, MoÞ¡  Ho$ 
AÜ`j H$mo gå_m{ZV {H$`m, {OÝhm|Zo {XZm§H$ 17 _mM©,2019 H$mo n[aga H$m Xm¡am {H$`m&   

{XZm§H$ 20 \$adar, 2019 H$mo AmB©AmB©EgB©Ama, 
{Vén{V _| àgma ^maVr Ho$ _w»` A{Yemgr 
A{YH$mar lr e{e Hw$_ma doån{Q> H$m AmJ_Z  

dh h_mao Xoe _| g^r amo{J`m| Ho$ {bE JwUdÎmm Am¡a gñVo H¢$ga CnMma 
gwb^ ~ZmZo Ho$ {bE OmZr OmVr h¡& Bg joÌ _| CZHo$ {Zð>mdmZ H$m_ Zo 
H$B© nwañH$ma OrVo {OZ_| _¡Jgogo nwañH$ma, nÙ lr, nÙ ^yfU, Am¡a 
^maV gaH$ma Ho$ Ûmam {X`m J`m {ÛVr` gdm}ÀM ZmJ[aH$ nwañH$ma nÙ 
{d^yfU em{_b h¢& CÝhm|Zo ñdmñÏ` Am¡a {M{H$Ëgm na H$B© amï´>r` Am¡a 
A§Vam©ï´>r` g{_{V`m| Ho$ gXñ` Ho$ ê$n _| H$m`© {H$`m h¡, {Og_| ñdmñÏ` 
na {díd ñdmñÏ` g§JR>Z H$s gbmhH$ma g{_{V ̂ r em{_b h¡& dh amï´>ro` 
Am`w{d©kmZ AH$mX_r H$s {Zdm©{MV AÜ`oVm h¡& 

_ob~m°Z© {díd{dÚmb` H$m Xm¡am 

{ZXoeH$, àmo. Ho$. EZ. JUoe Am¡a e¡{jH$ A{Yð>mVm, àmo. Or. Apå~H$m Zo 
~rEggr ãb|So>S> H$m`©H«$_ VWm _ob~m°Z© {díd{dÚmb` Am¡a 
AmB©AmB©EgB©Ama {Vén{V Ho$ ~rM AZwg§YmZ gh`moJ Ed§ AmXmZ-
àXmZ H$m`©H«$_ _| ^mJrXmar H$s ñWmnZm na àmapå^H$ MMm© Ho$ {bE 
{XZm§H$ 27-31 OZdar,2019 Ho$ Xm¡amZ _ob~m°Z© {díd{dÚmb` H$m 
Xm¡am {H$`m&    

_ob~m°Z© {díd{dÚmb` Ho$ àmo. E_. AemoH$ Hw$_ma, ghm`H$ Cn Hw$bn{V 
(A§Vam©ï´>r`), àmo. éW q\$Ma, Cn Hw$bn{V (A§Vam©ï´>r`) Am¡a àmo. E{S´>`Z 
{bQ>b, à{V Hw$bn{V (A§Vam©ï´>r`) Ho$ gmW {ZXoeH$ Am¡a A{Yð>mVm 
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g_mMma nÌm| _| AmB©AmB©EgB©Ama, {Vén{V 
H$s I~a| 
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AmBA© mBE© gBA© ma, {Vén{V {dkmZ Ed§ gm_m{OH$ AmCQ>arM J{V{d{Y`m| _| H$m`a© V h&¡  h_mao N>mÌm| Zo 
n[aga H$o  Amgnmg H$o  H$B© {dÚmb`m| H$m AmH$bZ {H$`m h¡ Ama¡  CZH$o  {dícfo U H$o  AmYma na CZH$s 
Amdí`H$VmAm| na Ü`mZ {X`m VWm {dÚmb` H$o  àmMm`m] go ^r ~mVMrV H$s& h_mao N>mÌ ì`m»`mZ 
àXeZ© , {dkmZ MMm,©  H$åß`Qy >a kmZ _| gaH$mar {dÚmb` H$o  N>mÌm| H$s _XX H$aZo _| H$m`a© V h&¢  ̀ mOo Zm 
_| H$w N> AÝ` J{V{d{Y`m| H$mo EgAmEo g Jmd§  H$o  gmW OmS‹o >m OmZm h&¡  Obw mB© 2018 _| EgAmEo g Jmd§  H$o  
gmW àmapå^H$ ~R¡ >H$ hBþ © Ama¡  AmJo H$s ̀ mOo Zm V¡̀ ma H$s Om ahr h&¡  

H$aH$å~mS>r {dÚmb` Ama¡  EgAmEo g Jmd§  _| nñw VH$mb` H$s ñWmnZm H$m H$m ©̀ àJ{V na h&¡  

Ÿ AJñV 2018-_mM© 2019: nmg H$o  BbmH$o  H$o  H$jm 5dt go H$jm 10dt VH$ H$o  gaH$mar {dÚmb` 
H$o  N>mÌm| H$o  {bE ha a{ddma H$mo KQ§ >o {ejU gÌ H$m Am`mOo Z& Bg_| AJ§ Oµo« r ^mfm, J{UV Ama¡  
H$åß`Qy >a H$me¡ b gÌ em{_b h&¢  20-25 à{V^mJr N>mÌm| Zo àË`Ho $ gÌ _| AmBA© mBE© gBA© ma, 
{Vén{V n[aga H$m Xma¡ m {H$`m& 

Ÿ Ibo  {gImZo hVo w CZH$o  {bE {g\$©  H$w N> H$« sS>m gÌm| H$m Am`mOo Z {H$`m J`m Ama¡  dhr Ibo  do 
AmBA© mBE© gBA© ma n[aga _| Ibo Vo h&¢  

Ÿ 15 AJñV, 2018: AÊUmñdm_rnëbr gaH$mar {dÚmb` EH$ Ama{jV {dÚmb` h¢ {Og_| {OZ 
N>mÌm| H$o  _mVm-{nVm H$s Amg¡ V _m{gH$ Am` 3000 én ò ̀ m Cggo H$_ h,¢  do N>mÌ Bg {dÚmb` 
_| AÜ``Z H$aVo h&¢  Bg{bE {dÚmb` àm{YH$m[a`m| Zo CZH$s _XX H$o  {bE nñw VH$ XmZ H$m gPw md 
{X`m& h_mar CÝZ{V Q>r_ Zo EH$ H$X_ AmJo ~T‹ >H$a Bgo eéw  {H$`m Ama¡  ñdVÌ§ Vm {Xdg H$o  Adga 
na nhbr ~ma AÊUmñdm_rnëbr {dÚmb` H$o  ~ÀMm| H$mo ̂ mOo Z XmZ {X`m& 

Ÿ 2 AŠQ>y~a, 2018: JmY§ r O`V§ r H$o  Adga na n[aga ñdÀN>Vm A{^`mZ, AmBA© mBE© gBA© ma 
{Vén{V _| ñdÀN> ̂ maV A{^`mZ _Zm`m J`m& 

Ÿ 27 AŠQ>y~a, 2018: CÝZ{V Q>r_ Ûmam ZmQo >~Hw $ XmZ A{^`mZ - h_mao gñ§ WmZ H$o  nmg 
AÊUmñdm_rnëbr gaH$mar {dÚmb` _| ZmQo >~Hw $ Ama¡  ñQ>eo Zar gm_Jr«  XmZ Xr JB&©  
AmBA© mBE© gBA© ma, {Vén{V H$o  gH§ $m` Ama¡  N>mÌm| Zo nñw VH$|  XmZ H$aZo H$o  {bE ̀ mJo XmZ {X`m, Omo 
CÝZ{V Q>r_ H$o  Ûmam EH${ÌV H$s JB© Ama¡  {dÚmb` _| {dV[aV H$s JB&©  Bg XmZ go 150 N>mÌ 
bm^mpÝdV hEþ &      

Ÿ 27 OZdar, 2019: {Vén{V H$o  4 {dÚmb`m| (H$jm 9dt Ama¡  10dt)H$o  N>mÌm| H$s Q>r_ (àË`Ho $ 
Q>r_ _| 4 N>mÌ) Zo AmBA© mBE© gBA© ma, {Vén{V H$s dm{fH© $ CÝZ{V {dkmZ {Xdg àíZmËo Var 
à{V`m{o JVm _| ̂ mJ {b`m& ~rdr~r {dÚmb` H$s Q>r_ Zo àíZmËo Var à{V`m{o JVm OrVr& 

AmCQ>arM J{V{d{Y`m± 

~mE§: AmB©AmB©EgB©Ama {Vén{V 
Ho$ N>mÌm| Ho$ Ûmam ñWmZr` 

{dÚmb`m| Ho$ N>mÌm| Ho$ {bE 
ì`m»`mZ àXe©Z 

XmE§: CÝZ{V Q>r_ Ho$ Ûmam 
ñWmZr` Ama{jV {dÚmb` Ho$ 

{bE nwñVH$ XmZ 
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Ÿ {XZm§H$ 22 OyZ, 2018 (Ag_ {díd{dÚmb`, {gbMa) H$mo AmB©AmB©EgB©Ama, {Vén{V Ho$ 
g§H$m` S>m°. dgwYmamZr XodZmWZ Am¡a S>m°. nr`yf nm§So> Ho$ Ûmam {gbMa joÌ Ho$ Am{Xdmgr N>mÌm| Ho$ 
{bE \$moëSñH$mon H$m`©embm&   

Ÿ 2 _mM,©  2019: AmBA© mBE© gBA© ma {Vén{V _| {dkmZ {Xdg na "Amno Z S>o" H$o  Xma¡ mZ {d{^ÝZ 
{dÚmb`m| H$o  50 N>mÌm| Zo AmBA© mBE© gBA© ma, {Vén{V H$m Xma¡ m {H$`m& CÝhmZ| o àX{eV©  {dkmZ 
_mS° >b _| ^mJ {b`m, VWm CÝhmZ| o AmdV© gmaUr H$o  H$« {_H$ {dH$mg na \$mëo SñH$mno  Ama¡  N>mÌ 
àñV{w V`m| H$o  ~mao _| Am`m{o OV gÌ _| ̂ r ̂ mJ {b`m&   

  

~mE§: Amgnmg Ho$ {dÚmb` Ho$ 
N>mÌm| Zo AmB©AmB©EgB©Ama, 

{Vén{V n[aga _| Am`mo{OV 
gÌ _| ^mJ {b`m

XmE§: Ho$ÝÐr` {dÚmb` Ho$ 
N>mÌm| H$m AmB©AmB©EgB©Ama, 

{Vén{V _| Xm¡am  

~mE§: ñWmZr` g_wXm` Ho$ 
{dÚmb` N>mÌm| Ho$ gmW CÝZ{V 

AmonZ EAa gÌ 

XmE§: AmCQ>arM _| ^mJ boZo 
dmbo N>mÌm| Ho$ gmW Hw$N> 

_OoXma g_` 
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Ÿ ~ê$hm _hm{dÚmb`, JwdmhmQ>r _| {XZm§H$ 17 OwbmB©, 2018 H$mo S>m°. n§H$O Hw$_ma Ho$ Ûmam 
AmB©AmB©EgB©Ama OmJê$H$Vm H$m`©H«$_& 

Ÿ AJñV 2018 _| S>m°. dgwYmamZr XodZmWZ Ho$ Ûmam ~rdr~r {dÚmb` Ho$ N>mÌm| Ho$ {bE 
AmB©AmB©EgB©Ama OmJê$H$Vm H$m`©H«$_&

Ÿ AmB©AmB©EgB©Ama, {Vén{V Ho$ Ûmam Am`mo{OV pñnH$ _¡Ho$ AmCQ>arM: S>m°. {g{³H$b JwéMaU Zo 
µOoS>nrEMEg, H$aH$å~m‹S>r Am¡a ~rdr~r {dÚmb`, {Vén{V Ho$ gmW ~mVMrV H$s& CÝhm|µZo 
H$Zm©Q>H$ g§JrV Ho$ ~mao _| ~Vm`m Am¡a N>mÌm| H$mo ì`m»`mZ àXe©Z àñVwV {H$`m&  

Ÿ {XZm§H$ 19 AJñV, 2018 H$mo S>m°. dgwYmamZr XodZmWZ Am¡a S>m°. déUr (AmB©E_Eggr, 
AmCQ>arM g_Ýd`H$) Ho$ Ûmam AmB©AmB©EgB©Ama, {Vén{V n[aga _| {Vén{V Ho$ N>mÌm| Ho$ {bE 
\$moëS>ñH$mon H$m`©embm& 

Ÿ {XZm§H$ 29 _mM©, 2019 H$mo S>m°. dgwYmamZr XodZmWZ Ho$ Ûmam grAmB©Q>r H$mo`å~Vya _| 
AmB©AmB©EgB©Ama OmJê$H$Vm H$m`©H«$_& 
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AmB©AmB©EgB©Ama, {Vén{V _| N>mÌ _m_bo g{_{V (grAmoEgE) Ho$ _mÜ`_ go n[aga _| N>mÌm| H$s 
{d{^ÝZ J{V{d{Y`m| H$mo g_pÝdV {H$`m OmVm h¡& do N>mÌm| Ho$ ̀ wdm d`ñH$ OrdZ Ho$ H${R>Z {XZm| Ho$ 
_mÜ`_ go CZHo$ {dH$mg Am¡a g§Vw{bV OrdZ OrZo Ho$ {bE h¢& J{V{d{Y`m| H$mo gwa{jV, ñdmñW Am¡a 
AÜ``Z dmVmdaU _| ̂ mJrXmar, d¥{Õ Am¡a {dH$mg H$mo àmoËgmhZ XoZo Ho$ {bE ̀ moOZm~Õ {H$`m J`m 
h¡& AmB©AmB©EgB©Ama n[aga _| N>mÌm| Am¡a g§H$m` Ho$ {bE {Z`{_V ê$n go gámh _| 4 ~ma ̀ moJ gÌ 
H$m Am`moOZ {H$`m OmVm h¡& 

gm§ñH¥${VH$ J{V{d{Y`m±: n[aga _| Am`mo{OV _w»` gm§ñH¥${VH$ J{V{d{Y`m| _| \«o$ea nmQ>u, Xoe Ho$ 
g^r amÁ`m| Ho$ g^r Ë`m¡hma O¡go hmobr, JUoe MVwWu, AmoU_, Xrnmdbr, h¡bmodrZ-~m°b ZmBQ>, 
nmaånm[aH$ {Xdg, CJmXr Am¡a {dew Am{X go g§~§{YV g_mamoh em{_b h¢&  

N>mÌ J{V{d{Y`m±  

BgH$o  Abmdm, H$B© g{H$« ` N>mÌ Šb~ {df` Šb~; ${³dOµ  Šb~, \$mQo >mo Šb~, EñQ>́mo Šb~, {bQ> 
Šb~, S>́m_m Šb~ h¢ Omo gmám{hH$ J{V{d{Y`m| H$m Am`mOo Z H$aVo h&¢  N>mÌ ̂ maV gaH$ma H$o  H$B© CËH$¥ ï> 
H$m`H© $« _m| Og¡ o EH$ ̂ maV lðo > ̂ maV, ñdÀN>  ̂ maV, n`Q© >Z nd,©  JmY§ r O`V§ r g_mamho  _| g{H$« ` ê$n go 
em{_b hmVo o h&¢  

{XZm§H$ 12 OZdar, 2019 
H$mo EH$ ^maV loð> ^maV 

{XZm§H$ 03 Zdå~a, 2018 
H$mo h¡bmodrZ ZmBQ> 
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{ddmÝQ>o : g§ñWmZ Ho$ dm{f©H$ gm§ñH¥${VH$ CËgd, {ddmÝQ>o H$mo Bg df© {XZm§H$ 18-20 OZdar, 
2019 Ho$ Xm¡amZ ~‹S>o CËgmh Am¡a {d{^Þ H$m`©H«$_m| Ho$ Am`moOZ Ho$ gmW _Zm`m J`m&  

pñnH$ _¡Ho$ H$m`©H«$_: n[aga _| {Z`{_V g§JrV gÌ hmoVo h¢ Ohm± N>mÌ AmB©AmB©EgB©Ama, {Vén{V 
g_wXm` Ho$ {bE H$bmH$mam| H$mo àXe©Z H$aZo hoVw Am_§{ÌV H$aVo h¢& df© 2018 _|, pñnH$ _¡Ho$ Zo EH$ 
à_wI n[aga J{V{d{Y H$mo g_pÝdV {H$`m {OgHo$ VhV {XZm§H$ 12 Zdå~a, 2018 H$mo n[aga _| 
{g{¸$b JwéMaU Zo H$Zm©Q>H$ Jm`Z H$m àXe©Z {H$`m&  
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B§Q>a AmB©AmB©EgB©Ama gm§ñH¥${VH$ à{V`mo{JVm: {XZm§H$ 21-24 {Xgå~a, 2018 Ho$ Xm¡amZ 
AmB©AmB©EgB©Ama, H$mobH$mVm _| nhbr B§Q>a AmB©AmB©EgB©Ama gm§ñH¥${VH$ à{V`mo{JVm Am`mo{OV H$s 
JB© Am¡a Bg_| AmB©AmB©EgB©Ama, {Vén{V Ho$ N>mÌm| Zo ~‹S>o CËgmh Ho$ gmW ^mJ {b`m& h_mao 30 
N>mÌm| H$s Q>r_ Zo {d{^ÝZ H$m`©H«$_m| _| ̂ mJ {b`m Am¡a {ZåZ{bpIV nwañH$ma OrVo: Hw$b {_bmH$a 5dm± 
ñWmZ& àW_ ñWmZ: ñQ>moarO BZ pŠbH$ (\$moQ>moJ«m\$s H$m`©H«$_) Am¡a X²d¡V (`wJb JrV à{V`mo{JVm) 

_|& {ÛVr` ñWmZ: JAM (OñQ> E {_ZQ>)_| Am¡a V¥Vr` ñWmZ: X²d¡V (`wJb JrV à{V`mo{JVm), dmX-
{ddmX, àíZmoÎmar _|&   

_r_m§gm: Bg e¡j{UH$ df© _| AmB©AmB©EgB©Ama, nwUo Ho$ Ûmam Am`mo{OV amï´>r` ñVa H$s {dkmZ 
àíZmoÎmar à{V`mo{JVm _r_m§_m _| AmB©AmB©EgB©Ama, {Vén{V H$s Q>r_ Zo A§{V_ Xm¡a _| àdoe {H$`m& 

Iob-Hy$X J{V{d{Y`m±: N>mÌ B§Q>a AmB©AmB©EgB©Ama Iob-Hy$X à{V`mo{JVm hoVw V¡`ma hmoZo Ho$ {bE 
{Z`{_V ê$n go go_oñQ>a ̂ a _| AnZo ng§XrXm Iob _| ñd`§ H$mo à{e{jV H$aVo h¡, Omo {Xgå~a Ho$ 
_hrZo _| gmV AmB©AmB©EgB©Ama _| go EH$ _| Am`mo{OV {H$`m OmVm h¡& Iob-Hy$X g{_{V n[aga _| 
gw{dYm ñWm{nV H$aZo VWm à{ejU H$m`©H«$_ Am¡a Q>r_ M`Z à{H«$`m H$m ̂ r Ü`mZ aIVr h¡& h_mao 
N>mÌm| Zo Iobm| -{H«$Ho$Q>, ~¡S>q_Q>Z, \w$Q>~m°b, ~mñHo$Q>~m°b, Q>o~b Q>o{Zg, eVa§O, dm°br~m°b, Imo-Imo 
Am¡a H$B© EWbo{Q>H$ à{V`mo{JVmAm| _| nyU© ê$n go Q>r_| ~ZmB© h¢& AmB©AmB©EgB©Ama, {Vén{V n[aga _| 
brJ à{V`mo{JVmE± O¡go: eVa§O brJ, \w$Vgb, ~¡S>q_Q>Z brJ, {H«$Ho$Q> brJ Am{X Am`mo{OV H$s JB©& 

B§Q>a AmB©AmB©EgB©Ama Iob-Hy$X à{V`mo{JVm: EZAmB©EgB©Ama ̂ wdZoída _| {XZm§H$ 16 {Xgå~a 
-20 {Xgå~a Ho$ Xm¡amZ B§Q>a AmB©AmB©EgB©Ama Iob-Hy$X à{V`mo{JVm Am`mo{OV H$s JB©& 
AmB©AmB©EgB©Ama, {Vén{V Ho$ 130 N>mÌm| H$s Q>r_ Zo AmB©AmB©EgE_ _| ̂ mJ {b`m Am¡a CÝh| _mM© 
nmñQ> àW_ nwañH$ma {_bm& Q´>¡H$ Am¡a AÝ` à{V`mo{JVmAm| _| h_mao N>mÌm| Zo 5 ñdU©, 3 aOV, Am¡a 5 
H$m§ñ` nXH$ OrVo& h_mar Q>r_ \w$Q>~m°b _| Vrgar gd©loð> Q>r_ Wr&  

[abo Q>r_ {dOoVm 

AmB©AmB©EgB©Ama, {Vén{V 
H$s Q>r_ Ho$ Ûmam _mM© nmñQ> 
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^maVr` {dkmZ {ejm Ed§ AZwg§YmZ g§ñWmZ - {Vén{V   
 {XZm§H$ 31 _mM©, 2019 H$mo VwbZ nÌ 

am{e én`o _|

{Z{Y`m| Ho$ òmoV AZwgyMr Mmby df©
2018-19

{nN>bm df©
2017-18

H$m{`H$ / ny±OrJV {Z{Y 1  66,51,50,983  33,80,21,788

{Z{X©ï> / C{Ôï> / Aj` {Z{Y`m± 2 - -

Mmby Xo`VmE± Ed§ àmdYmZ 3  25,38,60,206  33,39,51,009

Hw$b  91,90,11,189  67,19,72,797

{Z{Y`m| H$m AZwà`moJ AZwgyMr Mmby df©
2018-19

{nN>bm df©
2017-18

ñWm`r n[agån{Îm`m± 4

_yV© n[agån{Îm`m±  42,85,05,778  26,42,79,543

A_yV© n[agån{Îm`m±  1,23,46,425  60,29,288

H$m`©erb ny±Or  18,07,05,820  5,13,83,196

C{Ôï> / Aj` {Z{Y`m| go {Zdoe 5

XrKm©d{Y - -

Aënmd{Y - -

{Zdoe - AÝ` 6 - -

Mmby n[agån{Îm`m± 7  25,87,77,999  24,16,14,725

F$U, A{J«_ Ed§ O_m 8  3,86,75,167  10,86,66,045

Hw$b  91,90,11,189  67,19,72,797

_hËdnyU© boIm§H$Z Zr{V`m± 23

AmH$pñ_H$ Xo`VmE±, boImAm| na {Q>ßn{U`m± 24

^maVr` {dkmZ {ejm Ed§ AZwg§YmZ g§ñWmZ, {Vén{V Ho$ {bE Ed§ H$s Amoa go 

   hñVm/- hñVm/- hñVm/-
  S>r. lr H¥$îUm                               H$Z©b Or. amOm goIa ([aQ>m.)                 àmo. Ho$.EZ. JUoe 

                                                      Cn Hw$bg{Md ({d. Ed§ bo.) Hw$bg{Md {ZXoeH$ 

ñWmZ   :  {Vén{V   
{XZm§H$  :  _B© 09, 2019

boIm-EH$ ZµOa _|
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AZwgyMr Mmby df©
2018-19

{nN>bm df©
2017-18

Am`

e¡{jH$ àm{á`m± 9  2,21,47,471  1,01,29,832

AZwXmZ / gpãgS>r 10  28,39,75,000  15,66,00,000

{Zdoem| go àmá Am` 11  99,07,471  72,18,081

A{O©V ã`mO 12  2,60,023  2,57,459

AÝ` Am` 13  51,15,728  21,10,364

nyd© Ad{Y H$s Am` 14 - -

Hw$b (A)  32,14,05,693  17,63,15,736

ì``

H$_©Mm[a`m| H$mo ^wJVmZ Ed§ {hVbm^ 
(ñWmnZm ì``)

15  11,35,18,441  7,68,46,197

e¡{jH$ ì`` 16  6,13,59,840  5,05,93,264

àemg{ZH$ Am¡a gm_mÝ` ì`` 17  9,92,48,706  7,92,01,378

n[adhZ ì`` 18  25,89,904  27,71,589

_aå_V Ed§ aIaImd 19  2,25,11,848  2,57,01,646

{dÎm bmJV 20 66,440  1,87,077

_yë`õmg 4  6,10,43,395  3,32,33,400

AÝ` ì`` 21 - 71,712

nyd© Ad{Y Ho$ ì`` 22  50,11,650  6,27,794

Hw$b (B)  36,53,50,224  26,92,34,057

ì`` na Am` H$m Am{YŠ` eof (A-B) (4,39,44,531) (9,29,18,321)

KQ>mE§: {Z{X©ï> {Z{Y H$mo / go ñWmZm§V[aV - -

AÝ` - g§ñWmZ [aµOd© {Z{Y (AZw. 9 + AZw. 13) (2,72,63,199) (1,22,40,196)

ny±OrJV {Z{Y H$mo ñWmZm§V[aV (_yë`õmg)  6,10,43,395  3,32,33,400

amOñd ì``m| Ho$ {bE ghm`Vm AZwXmZ H$m A{YH$ Cn`moJ (AZwgyMr 3gr) (1,01,64,335) (7,19,25,117)

amOñd ì``m| Ho$ {bE ghm`Vm AZwXmZ H$m H$_ Cn`moJ (AZwgyMr 3gr)

^maVr` {dkmZ {ejm Ed§ AZwg§YmZ g§ñWmZ - {Vén{V  
{XZm§H$ 31 _mM©, 2019 H$mo g_má df© hoVw Am` Ed§ ì`` boIm 

am{e én`o _|

^maVr` {dkmZ {ejm Ed§ AZwg§YmZ g§ñWmZ, {Vén{V Ho$ {bE Ed§ H$s Amoa go 

   hñVm/- hñVm/- hñVm/-
  S>r. lr H¥$îUm                               H$Z©b Or. amOm goIa ([aQ>m.)                 àmo. Ho$.EZ. JUoe 

                                                      Cn Hw$bg{Md ({d. Ed§ bo.) Hw$bg{Md {ZXoeH$ 

ñWmZ   :  {Vén{V   
{XZm§H$  :  _B© 09, 2019
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I am delighted to present the Annual Report of Indian Institute of Science 

Education and Research (IISER) Tirupati, for the year 2018-2019. This is the fourth 

year of establishment and the Institute has made important strides during this 

year, the most important one being the approval of DPR of the Institute by the 

Union Cabinet in September 2018. This paved way for taking rapid steps towards 

initiating the campus construction. The Institute has already appointed architect 

and the master plan of the campus was cleared by the Building and Works 

Committee. Based on MHRD directions, Institute signed MoU with CPWD and has 

entrusted the construction work to CPWD. Meanwhile, the Institute had begun 

the construction of 540 capacity student hostel on the permanent campus (part 

of master plan) through its own supervision and this work is about to be 

completed by January 2020. Another important decision following the Cabinet 

decision is the MHRD approval of all capital grants for the project to be disbursed 

from Higher Education Funding Agency (HEFA) administered by Canara Bank. 

Institute has signed MoU with Canara Bank for this purpose and the funds from 

HEFA is already rolling for equipment and construction expenses.

Faculty: A significant aspect for the Institute is that we now have distinguished 

professors as Chairs of disciplines in Physics (Prof. G. Ambika from IISER Pune), 

Biology (Prof. B. J. Rao from TIFR Mumbai) and Mathematics (Prof. D.S. Nagaraj 

from IMSc from Chennai). Institute is singularly lucky to attract these experienced 

senior faculty who have relocated to IISER Tirupati from excellent Institutes. They 

have not only brought academic eminence to the Institute, but also are excellent 

mentors the young faculty in the institute. Prof. G. Ambika who served as Dean of 

BoG meeting on June 06, 2018 (Andhra Bhavan, New Delhi) and Nov 30, 2018 (IISER Tirupati) 

Sl. No Governance Meeting Date of Meeting Venue

1 6th Meeting of Board of Governors 06.06.2018 Andhra Bhavan, New Delhi

2 7th Meeting of Board of Governors 30.11.2018 IISER Tirupati

3 5th Meeting of Finance Committee 06.06.2018 Andhra Bhavan, New Delhi

4 6th Meeting of Finance Committee 30.11.2018 IISER Tirupati

5 3rd Meeting of Senate 10.05.2018 IISER Tirupati

6 4th Meeting of Senate 12.12.2018 IISER Tirupati

7 6th Meeting of Building Works Committee 14.04.2018 IISER Tirupati

8 7th Meeting of Building Works Committee 14.08.2018 IISER Tirupati

Meetings of Governance held during 2018-19
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Academics for a longtime at IISER Pune has quickly established the Students' 

Academic Management (SAM) module and as Dean Academics here guided both 

faculty and academic section in various aspects of academic administrative 

protocols. 

Several new faculty members have joined the Institute during 2018-2019 and this 

has helped us expand our teaching activities with new courses as 2015 batch 
thstudents enter their 5  year. It is heartening to see that the Institute now has 

nicely balanced faculty expertise among different topics and disciplines. 

Academics and teaching: To complement the PhD and Post-doctoral program 

initiated in 2017-2018, we started post BSc Integrated PhD program with the 

admission of 21 students across the 4 main disciplines. Institute is now offering 

more than 60 courses in each semester, pro-actively introducing new courses. An 

elective course in Forensic science was started with the help of Prof Roderick 

Bates from NTU, Singapore; this is unique as it is an important and useful course, 

not commonly taught in many Institutes. The idea is to identify other such applied 

courses (Data Science, Instrumentation, Regulatory Science etc) initially as 

elective courses and slowly upgrade them into an independent degree in the 

category of Applied Sciences. In addition, courses in foreign language (German), 

Intellectual Property Rights (IPR) and workshop on Ethics in science were 

conducted to enhance the proficiency of students. 

Research: Institute added several research facilities that include proteomics and 

mass spectral imaging, nuclear magnetic resonance (NMR) spectrometer, 

confocal laser scanner, GC-MS, ITC etc. These are very helpful for UG research 

training and projects apart from their utility in research. The facilities at the UG 

teaching labs have also been strengthened, with introduction of new 

experiments. The faculty members from Institute were awarded 18 new 

extramural research grants from various agencies such DST, DBT etc. GN 

Ramachandran Library of the Institute now has close to 8000 textbooks and 2000 

e-Journals. Institute has signed MoUs with Amararaja Batteries (Tirupati) and with 

participation of IIT Tirupati plans to start a Center for Energy. Institute at present 

does not have access to Animal House and our MoU with SRM Chennai would 

help us solve this issue to some extent. Similarly, MoU with SVIMS, Tirupati will be 

useful for collaboration in clinical research. We have also signed an MoU with 

NCKU Taiwan to boost our research in medical genomics. The quality and number 

of publications from research done at the Institute are growing, in spite of 

restricted research resources, facilities and space and also limited budget for 

research consumables. Given the capabilities of the faculties, their research 

performance would improve by more than 50%, even if we can fund our research 

expenses by 30% over the present budget.

Students' achievements: Students notable achievements include selection of 

Dibin Baby and Jalaja Madhusudhanan for overseas Khorana Fellowship, 
thDeevitha Balasubramanian for 12  Asian Science Camp at Indonesia, Dibya Saha 

thand Revathy Menon for the 6  Simon's-NCBS Monsoon School on Physics of Life. 

Students have also been actively taking part in several extracurricular and club 

activities celebrating International Yoga Day, Mental Health Day, Swatch Bharat, 

National Education Day, Science Day, International Women's day etc. One always 

looks forward to cultural events organised by students such as SPIC MACAY, 

Vivante and their performances on national days which reflects a melange of 

dances, dramas and music from different regions. The regional food festivals 

organised by students in dining hall are always enjoyable. It is very creditable to 

note that IISER Tirupati students made it to the final round of Mimamsa, a highly 

competitive science quiz program organised by IISER Pune. They also took part in 
thinter IISER Cultural meet hosted by IISER Kolkata and finished 5  in overall 

position. Despite limited sports facilities in transit campus, IISER Tirupati team 

fared well in Inter IISER Sports meet held at NISER Bhubaneshwar and bagged 5 

Gold, 3 Silver and 5 Bronze medals. I must thank COSA, chaired by Dr. 

Vasudharani Devanathan and Sports committee lead by Dr. Subash for steering 

and organising various student activities.

Administration: Dr. C. P. Mohan Kumar from TISS Mumbai was appointed as 

Registrar in March 2019 and has now assumed the position. He comes from an 

excellent background in finance and experience in academics/student 

administration (former Registrar of Central University of Hyderabad). The 

administration section at IISER Tirupati has been excellent in providing good 

support structures (administration, finance, academic, purchase and hostel 

management etc.) to faculty and students. We now have a highly competent 

engineering section lead by Mr. P. V. N. Rao, SE, whose team is playing a major role 

in campus construction, serving as a vital bridge between the architects, CPWD 

and the faculty. I must take this opportunity to express our deep gratitude to Col 

(Retd) Raja Sekhar, Registrar of IISER Pune, who mentored IISER Tirupati as 

Registrar from inception and established the training and culture of a standard 

professionally responsive administration.

I wish to thank the officials of Andhra Pradesh state government for all their co-

operation in resolving various administrative and regulatory issues related to 

land development on permanent campus. I would like to thank MHRD, especially 

Shri. V. L. V. S. S. Subba Rao who as Officiating Chairperson, Board of Governors, 

guided the Institute on several important governing issues. I also express my 

gratitude to the Members of Board of Governors, Finance Committee, Building 

and Works Committee, Senate and the Members of various selection committees 

for their support to the Institute.

Oct 14, 2019 K. N. Ganesh
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Campus Updates

Transit campus

The institute is functioning from the hired campus since 2015. Initially the campus 

operated from a building of 1,00,000 sqft building, which comprised of 

laboratories, classrooms, canteen and hostel. With the increase of student 

strength in 2017, the institute hired one more building of 1,00,000 sqft. for the 

hostel, which has 450 student's capacity. The institute has created four new 

research lab facility which includes two new cell culture facilities. As the academic 

block of the institute did not have a canteen facility, a new canteen was created 

and was named 'TULITA'(Balancing the Energies). It was inaugurated on 

September 12, 2018 and caters to the requirements of students, staff and faculty 

for snacks and refreshments during office hrs. The Guest House was shifted to the 

transit campus in the hostel building consisting of 9 double occupancy rooms.      

Progress of work in Main campus

Hostel

The hostel building is being constructed in the main campus to accommodate 

540 students. It consists of two towers consisting of “G+5” floors one for boys and 

other for girls, each room consist of an individual balcony. The hostel will include 

Proposed view of hostel building          Status of construction as on Mar 2019                      
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Main Campus

The Master plan for the whole campus has been finalized. The main campus will 

consist of Academic complex, Lecture complex, Library block, Administration 

block, Auditorium block, Sports block, Dining cum commercial cum Health centre 

block, Hostel block, Guest house and Faculty residences. The structural and other 

engineering details of the mentioned blocks are at present in progress. As per 

directives of MHRD, the institute entered into an MoU with CPWD on March 18, 

2019, for the construction of permanent campus, on deposit work basis. A special 

team from CPWD will be setup exclusively for the construction of IISER Tirupati 

main campus and they will execute the work in close coordination with IISERT 

team.

Signing of MoU between 

IISER Tirupati and 

Canara bank

The construction of the campus is being undertaken from loan granted Higher 

Education Funding Agency and approved by MHRD. Institute signed MoU with 

Canara Bank, Bengaluru, who will be administering the loan

Signing of MoU between 

IISER Tirupati and CPWD 

(Vijaywada Zone) 
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Architect's proposed view of UG Lab

a Gym, Study room, TV room, Health care centre, Club activity rooms and dining 

facility. It will also include a basketball court, volleyball court and badminton 

court. The hostel is expected to be completed by January 2020.

Plant Sciences and Engineering Lab

The Plant sciences and Engineering lab is on the verge of completion on the main 

campus and it will be the first building to come up in the main campus. It was 
thformally inaugurated on the 4  Foundation day of IISER Tirupati on 13 April 2019. 

The Lab will be shared by the plant biology group for carrying out their research 

and the engineering department as their offices.

Under Graduate (UG) Lab

The tender for the construction of under graduate lab was floated and the work is 

expected to be awarded soon. The building consists two labs each for Physics, 

Chemistry and Biology, two tutorial rooms, one Instrumentation lab and one 

Computer lab and one 200 seater classroom. The UG Lab is expected to be 

completed along with hostel by January 2020.
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BS MS Program 
(Batch 2018)

The year 2018 had an increase in the intake of students for the BS MS program.  A total of 147 students were 

admitted in two rounds of admission. The list of students admitted is given below.

Panditi Madhuvarshini

Triptesh Kumar Roy

Eesam Amulya

Sai Thejas B

Rahul Rai

Shubham Kumar

Bora Bhargava Naidu 

Tejas Borkar

Pendharkar Rujuta Ashutosh 

Nimbalkar Sonali Manohar

Akash Kumar Singh

Bibhuti Bhusan Jagat

Rachit  Patil

Stevin C C

Ved  Mahajan

Amogh Desai

Jha Abhinav Krishna 

Banoth Srivarsha

Stephin Sebastian

Soumyajit Satpati

Bhavana 

Sandipani Ghosh

Riya Batra

Dalavai Udbhav Mallanna 

Goli Naraini 

Kirtimayee Mallick

Adla Zubair

Abirami Menath

Aparna K

P Gayathri Vinod

Madasu Sumana Sree

Dayyala Beulah

Shashank V

Yukta Ajay

Susmitha Sasikumar

Gopika Sundar .P.D

Gayathri P S

Gayathri K

Arnab Lahiry

Kruthika Avadhani

Athul Krishnan P S

Pobbati Yashaswini

Sriyukta G Cheeranghat

HariKrishnan. R

Uddeshya Pandey

Vajeeha U K

Ujwal Reddy Parvatha Reddy

Md Adil Aman

Harish Upadhyaya D 

Khurd Akanksha Shrihari

Ponnaluru Priyanka 

Surjit

Amna Ameer Kottam Tharammel

Kshirsagar Yogeshwari Asaram

Haritha K Sasi

Anjaly S Menon

Hrudya Sundaresan

Joe George

Hemanth. K.N

Aaradhya Vaze

S. Mohammed Shafeeullah

Harshit Makhija

Sushmita Halder

Battula Meghana

P. Pavan 

Alisha B S

Partha Sarathi Behera

Swarup Packirisamy

Naik Mansee Sadashiv

Prarthana Agrawal

Dole Piyush Dnyaneshwar 

Niloufer Shanavas

R Raajalakshmi

Kethavath Lingesh

Lanjewar Yashwant Shankarrao 

Phanse Atharva Uday 

Arpan Mondal

Rathod Aruna

Athira Anil

Badavath Gayathri Devi

Munishwar Sanket Ajay 

Nida Fathima

Kethavath Bhavani Bai

Kandlavathu Bala Gowtham

Shamil Hussain K E

Sneha Prakash Yechuri

Kothapalli Bonnoth Tejaswini

Poluru Snehith Surya Teja 

Hanuman

Shrihari M G

Ajeet Kumar

Jishnu .R

Siyad  R

Aghila.G

Chawak Chaitanya Sandeep

Parvathy Jayan

Nupur Rajesh Deshpande

Shaurya Pratap Singh

Dani Khushi

M. Nithyassree

AmarKrishna. A.S

Lakshmi M.V.

Hari Madhav  B

E. Lakshmi

Akshaya K

Anagha P

Safa Nasrin V.Z

Devika G

Serene Rasheed

Jesmal Jalal

R Anirudh

Umesh Chandra Pandey

Riya Gogte

S Nanditha

Manaswini Manisha Mohapatra

Bhondave Prasad Nandkumar

Putta Divya

Shubham Singh

PreetBhanjan Pati

Patil Shekhar Bhanudas 
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Bhosale Suraksha Anil

Gurleen Kaur

Akash Das

Aiswarya M H

Vasukula Vignatha

Vaishnavi V

Joshin John Bejoy

Anita P Saju

Esha.S.Babu

Ashwin A Pillai

Arunangshu Bora

Haritha N

Nandana P

Davin Mathews David

Ladke Mangesh Digambar

Arathy Thambi P

Arghya Chakraborty

Anjali Singh 

Parvathy S Nair

Shinde Swastik Dilip 

Patil Srushti Tukaram

Merin Babu

Suyambulingam.S

Naik Purva Atul

Fardeen Barkat Khan

Yadav Ayush Parasnath

Namitha Madhusudanan

Tamaghno Chatterjee

Among the 147 new students joined in 2018 for BS MS program, 77 are girls.  Thirty three of them are getting 

INSPIRE SHE scholarship and one student joined through KVPY channel. The distribution among the 

different categories is as, General (73), SC( 21), ST (13) and OBC NC (40). They represent all 19 states of the 

country mainly from Kerala (51), Maharashtra (27), Karnataka (14), Andhra Pradesh (13), Telangana (9) 

Bengal (9), Uttar Pradesh (6) etc.

BS MS students- August 2018 admission 

The number of students, year 

wise in BS MS program
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IISER Tirupati started Integrated PhD program from August 2018 in which students after BSc/BTech can 

pursue their Masters study and Doctoral research in six years. The first batch of students admitted in Aug 

2018 in the four disciplines is listed below.

Biology

Adrita Das

Akanksha Agrawal

Anjali Kumari Singh

Ankita Mohapatra

Bajaj Mayur Manoj

Gunjan

Namita Chutani

Y K Sameera

Physics

Ambareesh Shrivastav

Derek Cyrus Gomes

Koushik Ranjan Das

Krushna Chandra Sahu

Priyanshi Sinha

Rishabh Sharma

Sreejani Karmakar

Chemistry

Rohit Kumar

Romel Gautam

Sreedeep S

Maths

Ashima Bansal

Niteesh Kumar

Shivam Vats

Integrated PhD Program 
(2018)

Integrated PhD students - August 2018 admission
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Admission to PhD program was done in two phases, Aug 2018 and Jan 2019. A total of 39 students were 

admitted in the five disciplines as given below.

Biology

Alagarasan G

Arulventhan M

Chetiyar Vaishnavi Varadarajan

Jinsha Padmarajan P V

Jobin Varughese

Liz Thomas

Lodhiya Tejan Harsukhbhai

Sathiri Jagadeesh

Shah Hemal Jinesh

Maths

Debasish Sadhukhan

Dyuti Roy

Harinarayanan G

Kale Onkar Kamlakar

Chemistry

A Murali Krishna

Akash Mondal

Anubhav Kumar

Bodade Ashwini Panjabrao

Divya M L

Dona Mariya Vincent

Kandluri Geethika

Kulbir

M Subramanian

Pothapragada S K Prabhakar 

Ganesh

Rashi Soni

Roshni Willita Pereira

Sandip Das

Siva Kumar G

Sonia M

Subramanyan K

Supratim Mondal

Physics

C B Sarath Kumar

Ganesh N

Gopu Maheshwar Reddy

Sneha Kachhara

Soumya Ranjan Das

Sudeshna Patra

Surya Narayana Sangitra

Uma N N

Earth Science

Monojit Dey

Among these students, 16 students have qualified for fellowship from external agencies such as CSIR, UGC, 

DBT and DST- INSPIRE. Then remaining students are granted fellowship by Institute from MHRD grants

Research students on rolls during 2018-19

PhD Program 
(2018-19)
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Post- Doctoral Program

The post doctoral program was expanded during 2018-19 with 17 post docs joining in three disciplines. In 

addition, two women scientists also joined the research stream.

Biology

Dr. Hemanth Naick Banavath

Dr. Sarvagalla Sailu

Mr. Venkateshwarlu Bandi

Physics

Dr. Jijo Easo George

Mr. Swagat Ranjan Das

Mr. Noor Alam

Mr. Somnath Dutta

Chemistry

Mr. Natarajan S.

Dr. Somnath Ghosh

Dr. D. Madhumitha

Dr. Madhanagopal B.

Dr. Chandra Sekhar Reddy Gade

Dr. P. Guru Prasad Reddy

Dr. P. Muthuraja

Dr. Tushar Manik Khopade

Dr. Yeswanth S.

Dr. K. Gopalsamy

Woman Scientists

Biology

Dr. Mousumi Banerjee, WOS-A 

Chemistry

Dr. Betsy M., WOS-A 
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The BS MS program offers basic courses in all Sciences for the first four semesters I-IV of the program. This is 

followed by advanced courses at MS level, in semesters V-VIII where students have the option to choose 

their courses based on their interest and inclination. The advanced courses are common to students of 

Integrated PhD program, where students choose courses as per the requirements in each discipline. A few 

advanced level courses are open to PhD students also.

The details of courses offered in each semester of 2018-19 and the teaching allocations are listed below. 

Course offered in Monsoon 2018

Semester I-BS MS program

Course 

Code
Course Name Instructor Credits

BIO111 Introductory biology I: Basic Principles
B J  Rao*, Nandini Rajamani,  

Raju Mukherjee, Suchi Goel
3

BIO112 Biology lab I: Basic Biology Vasudharani Devanathan* & Sanjay Kumar 3

CHM111 General Chemistry Soumit Modal* and Shibdas B 3

IDC111 Mathematical Methods Raghunath O Ramabhadran 3

HSS110 Functional English P. Lakshman Rao 0

MTH110 Basic Mathematics
Venketasubramanian C G* & 

Anilatmaja Aryasomayajulu
0

MTH111 Introduction to discrete mathematics Anilatmaja Aryasomayajulu 3

PHY111 World of physics I - Mechanics Sudipta Dutta 3

Semester III-BS MS program

BIO211
Introductory Biology III: Evolution and 

Ecology
Nandini Rajamani*, and Robin V V 3

BIO212 Biology lab III: Ecology and Evolution Robin V V* and Nandini Rajamani 3

CHM211 Chemistry II : Inorganic Chemistry
N.N.Murthy* (IIT Chennai), Pankaj Kumar Koli 

(L.C), Aravindan  V
3

CHM212
Chemistry Laboratory II: Inorganic 

Chemistry

Ashwani Sharma* and Gopinath 

Purushothaman
3

HSS211
Critical Reading, Writing and 

Communication
P. Lakshman Rao 2

MTH211 Multi Variable Calculus Subhash and H A Gururaja 3

PHY211
World of physics III - Electricity and 

Magnetism
Thokala Soloman Raju 3

PHY212
Physics Lab II: Electricity, Magnetism and 

Optics

Dileep Mampallil*, Chitrasen Jena & Sudipta 

Dutta
3

Courses Offered
2018-19
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Courses offered for semester V &VII - BSMS, Sem I-IPhD & PhD

Course Code Course Name Instructor/S Credits Offered in semesters

BS MS IPhD PhD

BIO310 Semester Project Ashwani Sharma 3 V

BIO301 Lab Rotation Eswar Rami Reddy 3 I

BIO308 General Biology
BJ Rao*,Vasudharani D, Sanjay 

Kumar
2 I

BIO309 Evolution and Ecology Nandini  Rajamani*, Robin V V 4 I

BIO311/611 Introductory Immunology V Sivakumar 4 V, VII I I

BIO314/614 Advanced Biochemistry Raju Mukherjee 4 V, VII I I

BIO315/615
Molecular Plant Physiology 

and Development
Eswar Rami Reddy 4 V, VII I

BIO318/618 Genetics B J Rao 4 V I I

BIO319/619
Quantitative Methods In 

Ecology I

Vishwesha Guttal, Kavitha 

Isvaran (IISc)- NKN

Nandini Rajamani (L.C)

4 VII I

BIO332/632 Behavioral Ecology Nandini Rajamani 4 V, VII I

BIO410 Semester Project Ashwani Sharma 3 VII

BIO411/711 Genome Biology B J Rao 4 VII I

BIO412/712 Advanced Cancer Biology
Pakala Suresh Babu*, V Siva 

Kumar
4 VII I

BIO413/713
Advanced Animal 

Physiology II

Nishikant Subhedar 

(IISER Pune) -NKN

Vasudharani Devanathan  

(L.C)

4 VII I

BIO414/714 Bioacoustics
Robin Vijayan*,

Samira Agnihotri-NKN
4 V, VII I

BIO415/715 Infection Biology
Suchi Goel*, Eswar Rami 

Reddy, Raju Mukherjee
4 V, VII I

CHM310 Semester Project Ashwani Sharma 3 V

CHM301 Lab Rotation Raghunath O Ramabhadran 3 I

CHM311/611 Quantum Chemistry I Raghunath O Ramabhadran 4 V, VII I I

CHM312/612 Physical Organic Chemistry Gopinath Purushothaman 4 V, VII I I

CHM313/613
Chemistry of Main Group 

Elements
Sudipta Roy 4 V, VII I I

CHM314/614
Separation Science and 

Technology
Ashwani Sharma 4 V, VII I I

CHM410 Semester Project Ashwani Sharma 3 VII

CHM411/711
Symmetry and 

Spectroscopy

Rajib Biswas (IIT T)*, 

Debashish Mondal (IIT T),  

Raghunath O Ramabhadran

4 VII I

CHM412/712 Medicinal Chemistry
Shibdas Banerjee, 

K. N.  Ganesh
4 V, VII I
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Course Code Course Name Instructor/S Credits Offered in semesters

BS MS IPhD PhD

CHM413/713
Bioinorganic Chemistry and 

Metalloenzymes
Pankaj Kumar Koli 4 V, VII I

CHM414/714 Solid State Chemistry V Aravindan 4 V, VII I

CHM415/715 Biophysical Chemistry
Soumit S Mandal*, 

K .N. Ganesh
4 V, VII I

ECS410 Semester Project Sai Kranthi 3 VII

ECS411/711

Atmospheric 

Thermodynamics and Cloud 

Physics

Sai Kranthi 4 VII I

ECS412/712 Advanced Mineral Science Aniket Chakrabarty 4 VII I

MTH310 Semester Project Anilatmaja Aryasomayajulu 3 V

MTH311 Group Theory Souradeep Majumder 4 V, VII I

MTH312 Real Analysis H A Gururaja 4 V, VII I

MTH313 Topology B. Subhash 4 V, VII I

MTH314 Linear Algebra Venketasubramanian C G 4 V, VII I

MTH315 Statistical Inference

Uttara Naik-Nimbalkar (IISER 

Pune)- NKN

Girja Shanker Tripathi (L.C)

4 V, VII I

MTH316 Numerical Analysis

Anindya Goswami (IISER 

Pune)-NKN Souradeep 

Majumder (L.C)

4 V, VII I

MTH410 Semester Project Anilatmaja Aryasomayajulu 3 VII

MTH412
Measure Theory and 

Integration
R Lakshmi Lavanya 4 VII

MTH413 Partial Differential Equations V Raghavendra (IIT T) 4 VII

MTH414 Functional Analysis H A Gururaja 4 VII

MTH415
Introduction to Algebraic 

Topology
Girja Shanker Tripathi 4 VII

MTH416 Galois Theory

Rabeya Basu (IISER Pune)-

NKN Venketasubramanian C 

G (L.C)

4 VII

MTH611 Algebra I Souradeep Majumder 4 I

MTH612 Analysis I R Lakshmi Lavanya 4 I

MTH613 Topology I Girja Shanker Tripathi 4 I

PHY310 Semester Project G. Ambika 3 V

PHY311/611 Classical Mechanics Arunima Banerjee 4 V, VII I I

PHY312/612 Electrodynamics K P Yogendran 4 V, VII I

PHY313/613 Quantum Mechanics I Sunil Kumar 4 V, VII I I

PHY314/614 Electronics (Theory)
T S Natarajan* (IIT T), 

Chitrasen Jena
4 V, VII I I
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Course offered in Spring 2019

Semester II-BS MS program

Course 

Code
Course Name Instructor Credits

BIO121
Introductory Biology II: 

Genetics and Molecular Biology
Annapurna Devi Allu*, B J Rao 3

BIO122
Biology Lab II:

Biochemistry and Molecular Biology
Sivakumar V*, Sanjay Kumar 3

CHM121 Physical Chemistry Aravindan V*, Soumit Mandal, Jatish Kumar 3

CHM122 Chemistry Lab I Jatish Kumar*, Padmabati Mondal 3

MTH121 Single Variable Calculus Shalini Bhattacharya 3

MTH122 Linear Algebra and Applications Souradeep Majumder*, H A Gururaja 3

PHY121 Waves & Optics Sasmita Mohakud*, Chitrasen Jena 3

PHY122 Physics Lab I
Chitrasen Jena*,

Arunima Banerjee, 
3

HSS122
Critical Reading,

Writing and Communication
P.Lakshman Rao 2

Semester IV-BS MS program

BIO221 Introductory Biology IV-Biology of Systems
Vasudharani Devanathan*, Sitabhra Sinha 

(IMSc, Chennai)
3

CHM221 Organic Chemistry Shibdas Bannerjee 3

CHM222 Chemistry Lab III Sudipta Roy*, Shibdas Bannerjee 3

MTH221 Probability and Statistics Anilatmaja Aryasomayajula*, Arnab Mitra 3

MTH222
Basic Structures in

Mathematics
Shalini Bhattacharya*, B Subhash 3

PHY221 Quantum Physics & Thermodynamics Jessy Jose 3

PHY222 Physics Lab III Sasmita Mohakud*, Sudipta Dutta 3

Course Code Course Name Instructor/S Credits Offered in semesters

BS MS IPhD PhD

PHY315 Lab IV: Electronics Chitrasen Jena 4 V, VII I

PHY410 Semester Project G.Ambika 3 VII

PHY411/711 Atomic and Molecular Physics P C Deshmukh (IIT T) 4 VII I

PHY412/712 Quantum Field Theory K P Yogendran 4 VII I

PHY413/713 Solid State Physics Sasmita Mohakud 4 VII I

PHY414/714 Introduction to Astrophysics Jessy Jose 4 V, VII I I

PHY415

Lab VI: Advanced Physics Lab: 

Atomic & Molecular Physics 

and Condensed Matter

Sunil Kumar 4 VII
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Courses offered for Sem VI&VIII-BSMS, Sem II-IPhD, PhD)

Course Code Course Name Instructor/S Credits Offered in semesters

BS MS IPhD PhD

BIO302 Lab rotation Nandini Rajamani 4 II

BIO320 Semester Project Ashwani Sharma 3 VI

BIO321/621 Microbiology Suchi Goel 4 VI, VIII II II

BIO325/625 Cancer Biology
Pakala Suresh Babu*,  

Sivakumar V
4 VI, VIII II II

BIO324/624 Animal Physiology I
Rammkumar S.*, Nishikant 

Subhedar (IISER Pune)-NKN 
4 VI, VIII II II

BIO328/628 Advanced Molecular Biology Pakala Suresh Babu 4 VI, VIII II II

BIO341/641 Cell Biology
Sanjay Kumar*, Suchi Goel, 

Nibedita Pal
3 VI, VIII II II

BIO420 Semester Project Ashwani Sharma 3 VIII

BIO421/721 Advanced Immunology Sivakumar V 4 VIII II II

BIO422/722 Advanced Neuroscience

Vasudharani Devanathan*, 

B. Subhash,

Rangarajan Govindan (IISc, 

Bangalore), James P Chelliah 

(JNCASR, Bangalore)

4 VIII II

BIO423/723 Applied Plant Biology
Eswar Rami Reddy*, 

Annapurna Devi Allu*
4 VI, VIII II II

BIO424/724

(CHM424/724)
Chemical Biology

Ashwani Sharma*,  

K.N. Ganesh
4 VIII II II

BIO425/725 Biophysics II
Bidisha Sinha (IISER Kolkatta)

Raju Mukherjee (L. C)
4 VIII II

BIO441/741 Elements of Structural Biology Nibedita Pal* 3 VIII II

BIO442/742
Bioinformatics-Big data 

Analysis in Biology
Sreenivas Chavali*, B J Rao 3 VI, VIII II II

CHM302 Lab Rotation Raghunath O Ramabhadran 4 II

CHM320 Semester Project Ashwani Sharma 3 VI

CHM321/621
Advanced Thermodynamics 

and Chemical Kinetics
Janardan Kundu 4 VI, VIII II II

CHM322/622 Organic Synthesis I Gopinath Purushothaman 4 VI, VIII II II

CHM323/623 Organometallic Chemistry Sudipta Roy 4 VI, VIII II II

CHM324/624

Spectroscopy and Its 

Application in Organic 

Chemistry

Pankaj Kumar Koli 4 VI, VIII II II

CHM420 Semester Project Ashwani Sharma 3 VIII

CHM421/721 Quantum Chemistry II Raghunath O Ramabhadran 4 VIII II II

CHM422/722 Organic Synthesis II Rajesh Viswanathan 4 VIII II

CHM423/723 Transition Metal Chemistry E. Balaraman  4 VI, VIII II II



14| Annual Report 2018-19

Course Code Course Name Instructor/S Credits Offered in semesters

BS MS IPhD PhD

CHM424/724

(BIO424/724)
Chemical Biology

Ashwani Sharma*,  

K.N.Ganesh
4 VIII II II

CHM425/725 Electrochemistry Soumit S. Mandal*, Aravindan V 4 VI, VIII II II

CHM426 Forensic Science

Roderick Bates (NTU, 

Singapore) - NKN

Rajesh Viswanathan (L.C)

4 VI, VIII II

ECS320 Semester Project Aniket Chakrabarty 3 VI

ECS321
Introduction to Earth and 

Climate Science

Aniket Chakrabarty*, 

K.Saikranti
4 VI, VIII

ECS420 Semester Project Aniket Chakrabarty 3 VIII

ECS421/721 Igneous Petrology Aniket Chakrabarty 4 VIII II

ECS422/722 Atmospheric Dynamics K.Saikranthi 4 VIII II

MTH302 Semester Project H A Gururaja 4 II

MTH320 Semester Project Souradeep Majumder 3 VI

MTH321 Rings and Modules Souradeep Majumder 4 VI, VIII II

MTH322 Complex Analysis B. Subhash 4 VI, VIII II

MTH323 Calculus on Manifolds Venketasubramanian C G 4 VI, VIII II

MTH326
Measure Theory and 

Integration
Arnab Mitra 4 VI, VIII II

MTH341
Elementary Differential 

Geometry
H A Gururaja 3 VI, VIII II

MTH420 Semester Project Souradeep Majumder 3 VIII

MTH421 Commutative Algebra D S Nagaraj 4 VIII

MTH422 Algebraic Topology Girja Shanker Tripathi 4 VIII

MTH423 Fourier Analysis R Lakshmi Lavanya 4 VI, VIII  II

MTH426 Differential Geometry
A Raghuram (IISER Pune) -  

NKN H A Gururaja (L.C)
4 VIII

MTH427 Stochastic Processes

Anup Biswas (IISER Pune) - 

NKN Anilatmaja 

Aryasomayajula (L.C)

4 VIII

MTH621 Algebra II D S Nagaraj 4 II

MTH622 Analysis II R Lakshmi Lavanya 4 II

MTH623 Topology II Girja Shanker Tripathi 4 II

MTH625 Algebraic Geometry Anilatmaja Aryasomayajula 4 II

MTH626 Non Commutative Algebra Souradeep Majumder 4 II

PHY302 Semester Project S. Sunil Kumar 4 II

PHY320 Semester Project G. Ambika 3 VI

PHY321/621 Quantum Mechanics II Thokala Soloman Raju 4 VI, VIII II II
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Course Code Course Name Instructor/S Credits Offered in semesters

BS MS IPhD PhD

PHY322/622 Statistical Mechanics I Arunima Banerjee 4 VI, VIII II II

PHY323/623 Optics
S. Sunil Kumar*,

Thokala Soloman Raju
4 VI, VIII II II

PHY324/624 Fluid Dynamics Dileep Mampallil 4 VI, VIII II II

PYH325 Advanced Physics Lab II S. Sunil Kumar 4 VI II

PHY420 Semester Project G. Ambika 3 VIII

PHY421/721 Nuclear and Particle Physics

Arun Thalapillil

(IISER Pune) -NKN

Chitrasen Jena (L.C)

4 VIII II

PHY422/722 Statistical Mechanics II

V. Balakrishnan (IIT Chennai)-

Rajaram Nityananda (Azim 

Premji)- NKN

Arunima Banerjee (LC)

4 VIII II

PHY423/723 Gravitation & Cosmology

Golam Mortuza Hossain

(IISER Kolkatta)- NKN

Jessy Jose (L.C)

4 VIII II

PHY424/724 Quantum Many Body Physics Sudipta Dutta 4 VIII II

PHY440 Advanced Physics Lab IV Dileep Mampallil 3 VIII

PHY426/726 Nonlinear Dynamics G. Ambika 4 VI, VIII II II

HSS400 Science Communication P.Lakshman Rao 2 VI, VIII II

1. Introductory Course in German language

Coordinator- Dr Hamsa Arniker

Local Coordinator- Dr Vasudharani Devanathan

Number of students registered- 25

It was open to students of sem VI and VIII of BS MS, 

iPhD and PhD programs at IISERT. It was taught 

twice weekly, 90 mins each, covering a total of 15 

contact hours in 10 sessions.

The course is meant for students planning to do 

summer/fifth year projects in German universities. 

Also researchers having collaboration in German 

institutes or universities as well as those who plan 

short term visits to Germany for attending 

conferences or workshops etc. will benefit from 

this introductory course.

2. Course on Intellectual Property Rights 

( IPR)

Coordinator- Hariprasad Karnam and Swapna Sundar

Local Coordinator- Dr Vasudharani Devanathan

Number of students registered-10

The course was taught by IP practitioners from IP 

Dome company, Chennai Hariprasad Karnam, IP 

Expert and Patent Engineer, COO, and Swapna 

Sundar, IP Strategist & Patent Agent, MD, IP DOME 

Strategy Advisors Pvt. Ltd. 

It was open to students of semester VIII of BS-MS, 

iPhD and PhD. It was taught twice weekly, 2h each 

session, covering 20 contact hours in 5 weeks.

In addition, two short term courses and two workshops were offered during Spring 2019.
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The course was meant to help the students to 

understand different aspects of IPR, including 

copyright, patent, and trademark, and the legal 

protections available for each of them. It will also 

introduce them to the benefits of acquiring and 

protecting IPR. Case studies were included to expose 

them to understand realistic cases and emphasise 

on why and how ethical issues in discovery process 

are important. 

This can also encourage academia-industry 

interactions.

3. Workshop on Research Ethics and 

Scientific Integrity

A one day workshop on Research Ethics and 

Scientific Integrity was conducted on Mar 23, 2019, 

for students of 2015 batch BS MS, about to start their 

MS thesis and for students of all batches of PhD and 

Int. PhD The plenary speakers, Director K. N. Ganesh 

and Prof. B. J. Rao, delivered lectures on Ethical 

responsibilities of researchers, ethical decisions in 

collaborations, good research practices, writing 

ethics for papers and proposals, journal article 

publishing ethics and data management principles. 

This was followed by interactive session for students 

with members of Ethics committee.

4. Workshop and Training on Safety 

A fire safety drill/training was conducted on Mar 08, 

2019 from 3:00-4:30 PM, by "Smart Safe-tech 

Systems". All new students of PhD, Postdocs and 

Project staffs participated in the safety drill. 
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Khorana fellowship 2018 

Dibin Baby (2015 BS MS Batch) visited University of 

Maryland, USA for project with Dr Yiping Qi during 

May –July 2018. 

Jalaja Madhusudhanan (2015 BS MS Batch) visited 

St. Louis University, USA for project with Prof 

Fenglian Xu, May 20-July 31, 2018. 

th
6  Simons- NCBS monsoon school

Dibya Saha and Revathy Menon (2016 BS MS Batch) 

attended the th6  Simon's-NCBS Monsoon School on 

Physics of Life during June 15-22, 2018.

th12  Asian Science Camp

Deevitha Balasubramanian (2017 BS MS batch) 

attended the held at th12  Asian Science camp-2018 

Manado, North Sulawesi, Indonesia during August 

3-9, 2018.

National Science (Vijyoshi) Camp-2018

Twenty students from IISER Tirupati participated in 

the National Science (Vijyoshi) Camp during Dec 07-

09, 2018 conducted at IISc, Bangalore

Academic Achievements 
of Students

C N R Rao Education Foundation Prizes

The C N R Rao Education Foundation prize for 

Academic excellence in semesters I and II of BS MS 

program was awarded to 

Ÿ Deevitha Balasubramanian - Spring 2018

Ÿ Prarthana Agrawal - Monsoon 2018

Prizes for Academic Excellence

The prizes for academic excellence in other 

semesters of BS MS program were awarded to V.C. 

Thamarai Valli (Semester IV), Ranadeep Roy 

(Semester VI), Aditya Kulkarni (Semester VI), 

Geethanjali T V, Abhinaba Mazumder and Ishika 

Ghosh (Semester III) , Ranjitha R (Semester V) and 

Aditya Kulkarni ( Semester VII).
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New Faculty and Staff members 
joined IISER, Tirupati during 2018-19

Prof. B. J. Rao

(Chair, Biology)       

Prof. G. Ambika

(Chair, Physics) 

Prof. D. S. Nagaraj 

(Chair, Mathematics)

Associate Professors

Dr. Rajesh Viswanathan 

(Chemistry) 

Dr. Ramkumar Sambasivan 

(Biology)

Assistant Professors

Dr. B. Subhash 

(Mathematics)

Dr. V. Aravindan  

(Chemistry)

Dr. Nibedita Pal 

(Biology)

Professors
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Dr. Annapurna Devi Allu 

(Biology)

Dr. Jatishkumar 

(Chemistry)

Dr. Arnab Mitra 

(Mathematics)

Dr. Janardan Kundu 

(Chemistry)

Dr. E. Balaraman 

(Chemistry)

Dr. T. Kanagasekaran 

(Physics)

Dr. Ravi Kumar Pujala 

(Physics)

Dr. Sreenivas Chavali 

(Biology)

Dr. Padmabati Mondal 

(Chemistry)

Dr. Swarup Roy Choudhury 

(Biology)

Dr. Rakesh Sharan Singh

(Chemistry)

Dr. Shalini Bhattacharya 

(Mathematics)
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Non-teaching staff

Dr. C. P. Mohan Kumar

Registrar

Dr. Sanjay Kumar

Ramalingaswami Fellow in Biology

Mr. Abhinav Anand 

Private Secretary

Mr. Sivaraju Donempudi 

Technical Assistant

Mr. M. Sasi Kumar 

Technical Assistant

Mr. P. V. Narayana Rao 

Superintending Engineer

Mr. George Srujan Veeravalli 

Executive Engineer (Electrical)

Dr. Aurn Kumar Bar

(Chemistry)
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Academic Activities of faculty members 
during 2018-19

Research Publications

1. Kajari Gupta and  Role of time scales G Ambika.

and topology on the dynamics of complex 

networks,   29: 033119.Chaos. 2019,

2. Rinku Jacob, K. P. Harikrishnan, R. Misra and G. 

Ambika. Weighted recurrence networks for the 

analysis of time series data. Proc. R. Soc. A. 2019, 

475: 20180256. 

3. G. Kashyap and  Link deletion in G Ambika.

directed complex networks.    Physica A. 2019,

514: 631-643.

4. S. Natarajan and Recycling V. Aravindan. 

Strategies for Spent Li-Ion Battery Mixed 

Cathodes.   3: 2101-2103.ACS Ener. Lett. 2018,

5. V. Aravindan, J. Sundaramurthy, F. Tedjar and S. 

Madhavi. From Electrodes to Electrodes: 

Building High-Performance Li-Ion Capacitor 

and Battery from Spent Li-Ion Battery 

Carbonaceous Materials. Chem. Electro. Chem. 

2019, 6: 1407-1412.

6. P. Sennu, N. Arun, S. Madhavi,  and V. Aravindan

Y. S. Lee. All Carbon Based High Energy Lithium-

Ion Capacitors from Biomass: The Role of 

Crystallinity.    414: 96-102.J. Power Sources. 2019,

7. S. Natarajan, H. C. Bajaj and  V. Aravindan.

Template-Free Synthesis of Carbon Hollow 

Spheres and Reduced Graphene Oxide from 

Spent Lithium-ion Batteries towards Efficient 

Gas Storage. 7: 3244-J. Mater. Chem. A. 2019,  

3252. 

8. A. Chaturvedi, P. Hu, Y. Long, C. Kloc, S. Madhavi 

and  High Power Na-Ion V. Aravindan.

Capacitor with TiS  as Insertion Host. Scripta 2

Materialia. 2019,  161: 54-57.

9. Chaturvedi, P. Hu, A. Ray, C. Kloc, S. Madhavi and 

V. Aravindan. Unusual Li-Storage Behaviour of 

Two Dimensional ReS  Single Crystals. Batteries 2

& Supercaps. 2018, 1: 69-74.

10. V. Aravindan and Y.S. Lee. Building Next 

Generation Li-ion Capacitors with High Energy: 

An Approach beyond Intercalation. J. Phys. Chem. 

Lett. 2018, 9: 3946-3958.

11. V. Aravindan, and Y.S. Lee. Electrochemical 

Activity of Hematite Phase in Full-Cell Li-ion 

Assemblies. Adv. Ener. Mat. 2018, 8: 1702841.

12. Balamurugan, C. Li,  N.H. Kim and V. Aravindan,

J.H. Lee. Hierarchical Ni-Mo-S and Ni-Fe-S 

Nanosheets with Ultrahigh Energy Density for 

Flexible All Solid-State Supercapacitors. Adv. 

Func. Mat. 2018, 28: 1803287.

13. Chaturvedi, S.A. Morris, P. Hu, Y. Long, C. Kloc, 

M. Duchamp, S. Madhavi and V. Aravindan. 

Exploring Two Dimensional Co In S Se  as 0.33 2.67 2.29 1.71

Alloy Type Negative Electrode for Li-ion Battery 

with Olivine LiFePO  Cathode. Mat. Today Ener. 4

2018, 9: 19-26.

14. K. Kim, D. Mhamane, S.B. Yoon, V. Aravindan, 

S.H. Park, M.N. Samani, J.T. Han, H.S. Park, K.C. 

Roh and K.B. Kim. Bulk metal-derived metal 

oxide nanoparticles on oxidized carbon 

surface.  752: 198- 205. J. Alloys and Comp. 2018, 

15. Jayaraman, G. Singh, S. Madhavi and V. 

Aravindan. Elongated Graphitic Hollow 

Nanofibers as Prospective Insertion Host for 

Constructing Advanced High Energy Li-Ion 

Capacitor and Battery.  13: 9-14. Carbon. 2018,  

16. Mhamane, M.S. Kim, B.H. Park, H.S. Choi, Y.H. 

Kim,  A. Phadkule and K.B. Kim. V. Aravindan,

Orderly meso-perforated spherical and apple-

shaped 3D carbon microstructures for high-

energy supercapacitors and high-capacity Li-

ion battery anodes. .  6: J. Mat. Chem. A 2018,

6422-6434. 

17. Jayaraman, S. Madhavi and  High V. Aravindan.

Energy Li-Ion Capacitor and Battery Using 

Graphitic Carbon Spheres as Insertion Host 

from Cooking Oil.  6: 3242- J. Mat. Chem. A. 2018,

3248. 

18. Chaturvedi, E. Edison, N. Arun, P. Hu, C. Kloc, V. 

Aravindan and S. Madhavi. Two dimensional 
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TiS  as promising insertion anode for Na-ion 2

battery.   3: 524-528. Chem. Select. 2018,

19. Yang, B. Zhang, J. Feng, Y. Lu, Z. Wang, V. 

Aravindan, M. Aravind, J. Liu, S. Madhavi, Z. 

Shen and Y. Huang. Morphology Controlled 

Lithium Storage in Li VO  Anode. . J. Mat. Chem. A3 4

2018, 6: 456-463. 

20. S. Natarajan and  Burgeoning V. Aravindan.

Prospects of Spent Lithium-Ion Batteries in 

Multifarious Applications.  Adv. Ener. Mat. 2018, 

8: 1802303.

21. J. Balamurugan, T.T. Nguyen,  N. H. V. Aravindan,

Kim, and J. H. Lee. Flexible Solid-State 

Asymmetric Supercapacitors Based on Nitrogen-

Doped Graphene Encapsulated Ternary Metal-

Nitrides with Ultralong Cycle Life.  Adv. Func. Mat.

2018, 28: 1804663.

22. Aryasomayajula, Anilatmaja and Majumder,  

Priyanka. Off-diagonal estimates of the 

Bergman kernel on hyperbolic Riemann 

surfaces of finite volume. Proc. Amer. Math. Soc. 

2018, 146(9): 4009-4020.

23. Aryasomayajula, Anilatmaja and Balasubra- 

manyam, Baskar. Estimates of automorphic 

cusp forms over quaternion algebras. Int. J. 

Num. Theory. 2018, 14(4): 1143-1170. 

24. M. K. Sahoo and Room  E. Balaraman. 

temperature catalytic dehydrogenation of cyclic 

amines with liberation of H  2 using water as a 

solvent. .  21: 2119.Green Chem 2019,  

25. Kurapati, S,  Chengalur, J. N, Banerjee, A,

Makarov, D, Borisov, S, Afanasiev, A and Antipova, 

A. "Mass modelling of a superthin galaxy, FGC 

1540".  479: 5686.Mon. Not. R. Astron. Soc. 2018,

26. Hwang, J-S, Park, C, and Hwang, H. S. Banerjee, A 

"Evolution of Late-type Galaxies in a Cluster 

Environment: Effects of High-speed Multiple 

Encounters with Early-type Galaxies”. T. Astrophys. 

J. 2018, 856: 160.

27. Rout AK, Singh H, Patel S, Raghvan V, Gautam S, 

Minda R, and Chary KVR. Structural Rao BJ 

characterization of a novel KH-domain containing 

plant chloroplast endonuclease.  13, Sci Rep. 2018, 

8(1): 13750.

28. Mahajan S, Raina K, Verma S and Rao BJ. 

Human RAD52 protein regulates homologous 

recombination and checkpoint function in 

BRCA2 deficient cells. Int. J. Biochem. Cell Biol. 

2019, 107: 128-139.

29. Khan C, Muliyil S and  Genome Damage  Rao BJ.

Sensing Leads to Tissue Homeostasis in 

Drosophila. Int. Rev. of Cell and Mol. Bio., Nucleic 

Acid Sensing and Immunity - PART B. 2019, 345: 

173-224. Elsevier Academic Press (Book Chapter)

30. Tirumani S, Gothandam KM and  Rao, BJ.

Coordination between photorespiration and 

carbon concentrating mechanism in Chlamydo-

monas reinhardtii: transcript and protein 

changes during light-dark diurnal cycles and 

mixotrophy conditions.   256: Protoplasma. 2019,

117-130.

31. Chakrabarty, A., Mitchell, R.H., Ren, M., Pal, S., 

Pal., S and Sen, A.K. Nb-Zr-REE re-mobilization 

and implications for transitional agpaitic rock 

formation: insights from the Sushina Hill 

Complex, India. J. Petrol. 2018, 59(10): 1899-1938.

32. Nikolenko, A.M., Doroshkevich, A.G., Chakrabarty, 

A., Ragozin, A.L. The origin of magnetite-apatite 

rocks of Mushgai-Khudag Complex (South 

Mongolia). Proc. XXXV Int. Conf. Magmatism of the 

earth and related strategic metal deposits, Moscow. 

2018, 218-220.

33. Dileep Mampallil and H. B. Eral. A review on   

suppression and utilization of the coffee-ring 

effect. Adv. Colloid and Interface Sci. 2018, 252: 

38-54.

34. Dileep Mampallil, Meenakshi Sharma, Ashwini 

Sen and Shubham Sinha. Beyond the Coffee-Ring 

Effect: Pattern Formation by Wetting and 

Spreading of Drops. Phys. Rev. E. 2018, 98: 043107.

35. Chakravarthy H and  Molecular Devanathan V.

Mechanisms Mediating Diabetic Retinal 

Neurodegeneration: Potential Research Avenues 

and Therapeutic Targets. . J. Mol. Neurosci 2018, 

66(3): 445-461.

36. Dasagrandhi D, R ASK, Muthuswamy A, Lennox 

AM, Jayavelu T, and Kesavan Devanathan V 

Swaminathan J. Ischemia/reperfusion injury in 

male guinea pigs: An efficient model to 
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38. Santosh K. Singh, Shahaji More, Satish Kumar, 

Kamal K. Mishra,  and  Aloke Krishna N. Ganesh

Das. A conformation-specific IR spectroscopic 

signature for weak C OC O... n *interaction = = →π

in capped 4R-hydroxyproline. Phys. Chem. 

Chem. Phys. 2019,  21: 4755-4762.

39. P. Gopinath and S. Chandrasekaran. Recent 

Advances in the Chemistry of Doubly Activated 

Cyclopropanes: Synthesis and Reactivity. Curr. 

Org. Chem. 2019, 23: 276-312.

40.  and S. Chandrasekaran. A P. Gopinath

Sequential One-Pot Synthesis of Functionalized 

Esters and Thioesters through a Ring-Opening 

Acylation of Cyclic Ethers and Thioethers. Eur. J. 

Org. Chem. 2018, 46: 6541-6547.

41. H. A. Gururaja and B. Subhash, On the  

orientability of compact hypersurfaces in 

Euclidean space. Math. Stud. 2018, 87: 99-108.

42. R. Bakthavatsalam, A. Biswas, M. Chakali, P. R. 

Bangal, B. P. Kore and  Temperature-J. Kundu.

Dependent Photoluminescence and Energy-

Transfer Dynamics in Mn -Doped (C H NH )  2+

4 9 3 2

PbBr  Two-Dimensional (2D) Layered Perovskite. 4

J. Phys. Chem. C 2019,.  123: 4739-4748.

43. A.K. Dash, R. Singh, S. Chatterjee, and B. C. Jena 

Mohanty. "Role of system size on freezeout 

conditions extracted from transverse momentum 

spectra of hadrons”.  98(6): Phys. Rev. C. 2018, 

064902.

44. S. Acharya, …,  et al. (ALICE Collaboration). C. Jena

“Anisotropic flow of identified particles in Pb-Pb 

collisions at √s  = 5.02 TeV . ” J. High Energy Phys. NN

2018, 1809: 006.

45. S. Acharya, …,  et al. (ALICE Collaboration). C. Jena

“Transverse momentum spectra and nuclear 

modification factors of charged particles in pp, p-

Pb and Pb-Pb collisions at the LHC” J. High .  

Energy Phys. 2018, .1811: 013

46. S. Acharya, …,  et al. (ALICE Collaboration). C. Jena

“Transverse momentum spectra and nuclear 

modification factors of charged particles in Xe-

Xe collisions at at√s  = 5.44 TeV”.  Phys. Lett. B.NN

2019, 788: 166-179. 

47. S. Acharya, …, et al. (ALICE Collaboration). C. Jena 

Multiplicity dependence of light-flavor hadron 

production in pp collisions at√s = 7 TeV. Phys. Rev. 

C. 2019, 99: 024906. 

48. S. Acharya, …,  et al. (ALICE Collaboration). C. Jena

“Centrality and pseudorapidity dependence of 

the charged-particle multiplicity density in Xe-Xe 

collisions at  √s  = 5.44 TeV”. Phys. Lett. B. 2019, NN

790: 35-48 

49. M. R. Samal, W.P. Chen, M. Takami, and D. J. Jose 

Froebrich. YSO jets in the Galactic plane from 

UWISH2 - V. Jets and outflows in M17. Mon. Not. 

R. Astron. Soc. 2018, 477: 4577-4595.

50. S. Dutta, S. Mondal, S. Joshi,  R. Das and S. J. Jose,

Ghosh. Optical photometric variable stars 

towards the Galactic H II region NGC 2282. 

Mon. Not. R. Astron. Soc. 2018, 476: 2813-2824.

51. S.Y. Tang, W.P. Chen, P.S. Chiang,  G.J. J. Jose,

Herczeg and B. Goldman. Characterization of 

Stellar and Substellar Members in the Coma 

Berenices Star Cluster,  862: Astrophy. J. 2018,

106-134.

52. S. Dutta, S. Mondal, M.R. Samal and The  J. Jose. 

Planck Cold Clump G108.37-01.06: A Site of 

Complex Interplay between H II Regions, Young 

Clusters, and Filaments, 864: Astrophy. J. 2018, 

154-171.

53. Chalakur-Ramireddy NKR and  Pakala SB.

Combined drug therapeutic strategies for the 

effective treatment of Triple Negative Breast 

Cancer. .  30: 38(1)Biosci. Rep 2018,

54. Cheemanapalli S, Anuradha CM, and Pakala SB 

Chitta SK. Design and screening of syringic acid 

analogues as BAX activators-An in silico 

approach to discover “BH3 mimetics”. Comp. 

Bio. and Chem. 2018,  74: 49-62.

55. Raghunath O. Ramabhadran, Mohamed 

Husaini bin Abdul Rahman, Steven J. Collier, 

Richard C. Storr and Roderick W. Bates. An 

investigate myocardial damage in cardiovascular 

complications.   99: Biomed Pharmacother. 2018,

469-479.

37. Vijay N. Kadam, Kayarat Saikrishnan and Krishna 

N. Ganesh. 5-Amidodansyl-U (UD) peptide nucleic 

acid (PNA) as a fluorescent sensor of the local 

dielectric constant ( ) in PNA duplexes: Major ε

grooves in PNA duplexes are more hydrophobic 

than major grooves in DNA−DNA duplexes, J. Phys. 

Chem C 2018,. .  122: 14004-14013.
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unusual [4 + 4] cycloadduct from an o-

quinodimethane: Characterisation and 

computational studies. Tetrahed. 2018, 74: 1-5.

56. Ramireddy E, Hosseini SA, von Wirén N and 

Schmülling T. Root engineering in barley: 

Increasing cytokinin degradation produces a 

larger root system, mineral enrichment in the 

shoot and improved drought tolerance. Plant 

Physiol. 2018, 177(3): 1078-95. 

57. Ramireddy E, Galuszka P and Schmülling T. Zn-

fortified cereal grains in field-grown barley by 

enhanced root cytokinin breakdown. Plant Sig. 

Beh. 2018, 13: e15300231. 

58. Witzel K,  Matros A, Moller ALB and Ramireddy 

E et al. Plasma membrane proteome analysis 

identifies a role of barley membrane steroid 

binding protein in root architecture response 

to salinity.   41: 1311-1330.Plant, Cell & Env. 2018,

59. Nehnevajova E,  and Stolz A et al. Ramireddy E

Root enhancement in cytokinin-deficient oilseed 

rape causes leaf mineral enrichment, increases 

the chlorophyll concentration under nutrient 

limitation and enhances the phytoremediation 

capacity. 19: 83.BMC Plant Bio. 2019, 

60. Buxton R. T., Agnihotri S., , Goel A. Robin V. V.

and Balakrishnan R. Acoustic indices as rapid 

indicators of avian diversity in different land-

use types in an Indian biodiversity hotspot. J. 

Ecoacous. 2018,  2: #GWPZVD. 

61. Koparde, P., Prachi Mehta, Sushma Reddy, Uma 

Ramakrishnan, Shomita Mukherjee and V. V. 

Robin. The critically endangered forest owlet 

Heteroglaux blewitti is nested within the 

currently recognized Athene clade: A century-

old debate addressed. 5: 13(2).PLoS ONE. 2018,  

62. Arasumani M., Danish Khan, Arundhati Das, Ian 

Lockwood, Robert Stewart, Ravi A Kiran, M. 

Muthukumar, Milind Bunyan and  V.V. Robin.

Not seeing the grass for the trees: Timber 

plantations and agriculture shrink tropical 

montane grassland by two-thirds over four 

decades in the Palani Hills, a Western Ghats Sky 

Island.  10: 13(1).PLoS ONE. 2018,

63. M. Arasumani, Danish Khan, C.K. Vishnudas, M. 

Muthukumar, Milind Bunyan and   V.V. Robin.

Invasion compounds an ecosystem-wide loss 

to afforestation in the tropical grasslands of the 

Shola Sky Islands.   230: 141-150.Bio. Cons. 2019,

64. D. Sharma, P. K. Athyala and Nucleic A. Sharma. 

Acid Based Biosensors and Molecular Devices 

in Templated DNA nanotechnology-functional 

DNA Nanoarchitectonics 2019,.  301-364,  Pan 

Stanford . (Book Chapter)

65. K. Saikranthi, B.Radhakrisha, T. Narayana Rao 

and S. K. Satheesh. Differences in the 

association of sea surface temperature-

precipitating systems over the Bay of Bengal 

and the Arabian Sea during southwest 

monsoon season. Int. J. Climatol. 2019, 39: 

4305-4312.

66. B. Radhakrishna, T. Narayana Rao and K. 

Saikranthi. Spatial Coherence of water vapor 

and rainfall over the Indian subcontinent 

during different  monsoon seasons.  J . 

Hydrometeorol. 2019, 20: 45-58.

67. Shibdas Banerjee, Ambient ionization mass 

spectrometric imaging for disease diagnosis: 

excitements and challenges. J. Biosci. 2018, 43:  

731-738.

68. Shibdas Banerjee, Elumalai Gnanamani, 

Stephen R. Lynch, Fernando ZamudioZuñiga, 

Juana Maria Jimenez-Vargas, Lourival Domingos 

Possani and Richard N. Zare. An Alkaloid from 

Scorpion Venom: Chemical Structure and 

Synthesis”.  J. Nat. Prod. 2018, 81: 1899-1904.

69. Shyam Sathyamoorthi,  Shibdas Banerjee,

Justin Du Bois, Noah Z Burns and Richard N 

Zare. Site-selective bromination of sp  C-H 3

bonds. 9: 100-104. Chem. Sci. 2018, 

70. Banerjee S. and S. K. Manna. Assessment of  

metabolic signature for cancer diagnosis using 

desorption electrospray ionization mass 

spectrometric imaging in Cancer Metabolism, 

Haznadar M. (eds) Methods in Mol. Bio. 2019, 

1928: 275-297, Humana Press, New York, NY.

71. Jayasree Kumar, N. V. T. Sai Manoj Gorantla, 

Sudipta Roy, Alexander Noel Paesch, Regine 

Herbst-Irmer, Dietmar Stalke, Chakkittakandiyil 

Anusha, Susmita De, P. Parameswaran, H. W. 

Roesky and K.  C .  Mondal .  A  Dicobal t 

Coordination Complex with a short Cobalt-

Cobalt Distance. 3: 8221-8228. Chem. Sel. 2018, 
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Lectures/Seminars

Ambika G.

Ÿ Science and Society, Science Day lecture at 

Annamacharya Institute of Science and 

Technology, Tirupati (27 February 2019).

Ÿ Multiple Time scale phenomena on Complex 

Networks, ISPCM, International Centre for 

Theoretical Sciences (ICTS), Bangalore (14-16 

February 2019).

Ÿ Complex network measures and Dynamics of 

stars from light curves, The University of 

Melbourne, Melbourne, Australia (29 January 

2019).

Ÿ Fractals and their geometry-DST INSPIRE camp, 

Loyola Degree College, Kadapa (09 December 

2018).

Ÿ Geometry of Nature- DST INSPIRE Camp-KL 

University, Guntur (14 November 2018).

Ÿ Degree weighted recurrence networks for the 

analysis of time series data, CNSD, Jawaharlal 

Nehru University, New Delhi (10-15 October 2018).

Ÿ Time scales and Topology on Dynamics of 

Complex Networks-IC2DN, Indian Statistical 

Institute (ISI), Kolkata (03-05 October 2018).

Aniket Chakrabarty

Ÿ Manifestations of hydrothermal alterations in 

Sushina Hill Alkaline Complex, Purulia, India  

Department of Earth Sciences, Indian Institute 

of Technology Roorkee (IIT Roorkee) (May 2018).

Ÿ Alkaline rocks an overview- Department of 

Geology, Punjab University, Chandigarh 

(February 2019).

Annapurna Devi Allu 

Ÿ Regulatory circuitries of H O -responsive NAC 2 2

transcription factors, JUB1 and STAX, Andhra 

Pradesh Science Congress (APSC 2018), Kadapa 

(11 November 2018).

Ÿ Transcriptional regulation of developmental- and 

stress-induced leaf senescence, Refresher course 

for UGC Faculty by UGC-HRDG, Sri Venkateswara 

University, Tirupati (21 November 2018).

Aravindan V.

Ÿ High Energy Li-ion Power Packs with 

Nanostructured Active Materials,  India-UK 

Second International Conference on Advanced 

Nanomaterials for Energy, Environment, and 

Healthcare Applications held at Bishop Heber 

College, Trichy (05 February 2019).  

Ÿ Research Progress on Li-ion Capacitors, 

International Meeting on Energy Storage Devices-

2018 organized by IIT Roorkee (11 December 

2018).  

Ÿ Constructing High Energy Li-ion Power Packs: 

An Approach Beyond Intercalation, Chemical 

Frontiers-2018 organized jointly by JNCASR, & 

IIT Bombay, Goa (21 August 2018).

72. Soumya Ranjan Das, K. Wakabayashi, M. 

Yamamoto, K. Tsukagoshi and Sudipta Dutta. 

Layer-by-layer oxidation induced electronic 

properties in transition-metal dichalcogenides. 

J. Phys. Chem. C. 2018, 122: 17001.

73. T. Kameda, F. Liu,  and K. Sudipta Dutta

Wakabayashi. Topological edge states induced 

by the Zak phase in A B monolayers. Phys. Rev. 3

B. 2019, 99: 075426.

74. S. Sunil Kumar, Grussie, F., Suleimanov, Y. V., 

Guo, H. & Kreckel, H. Low temperature rates for 

key steps of interstellar gas-phase water 

formation. Sci. Adv.  2018, 4: eaar3417.

75. S. Spieler, C. H. Duong, A. Kaiser, F. Duensing, K. 

Geistlinger, M. Fischer, N. Yang, S. Sunil Kumar, 

M. A. Johnson and R. Wester. Vibrational 

Predissociation Spectroscopy of Cold Protonated 

Tryptophan with Different Messenger Tags. J. 

Phys. Chem. A. 2018, 122: 8037.

76. Thokala Soloman Raju and R. Pal. Nonlinear  

tunneling of bright and dark rogue waves in 

combined nonlinear Schrodinger Maxwell-Bloch 

systems. J. Modern Optics. 2018, 65: 1111-1120.
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Arunima Banerjee

Ÿ Galactic Astronomy and Astrophysics IUCAA  , 

School on Introductory Astronomy at CUTN 

Central University of Tamil Nadu, Thiruvarur (06 

March 2019).

Ÿ Galaxies and the Inter Galactic Medium, Plenary 

Session Talk: Annual Meeting of the Astronomical 

Society of India, Osmania University, Hyderabad 

(09 February 2018).

Ashwani Sharma

Ÿ Oligonucleotides from detection to therapeutics, 

National Conference on Recent Innovation in 

Nano Medicine and drug delivery, Mangalore (03 

September 2018). 

Ÿ Aptamer based detection and therapy, 

International Conference on Frontiers at the 

Chemistry - Allied Sciences (FCASI), Jaipur (21-22 

December 2018). 

Ÿ Aptamer based detection and therapy, Central 

University of Punjab, Bathinda (24 December 

2018). 

Balaraman E

Ÿ Sustainable Chemical Synthesis via Borrowing 
thHydrogen Catalysis, 4  GBM of Indian National 

Young Academy of Science (INYAS) held at INSA, 

New Delhi (21-22 February 2019).

Ÿ Molecular catalysis: From fundamentals to 

Industrial Applications, th13  CRSI-RSC symposium 
 held at IIT-Madras, Chennai (07 February 2019).

B. J. Rao

Ÿ Tissue homeostasis and DNA damage response: 

A mechanistic link. Life Science Symposium at 

BARC, Mumbai (29March 2019).  

Ÿ Cellular decisions modulating life and death 

states: A mechanistic perspective, Pune 

University, Microbiology department annual 

conference, Pune (21  March 2019). 

Ÿ Cell life-death decisions: Molecular switches, 

INSTEM-IISER Mini-symposium, IISER, Tirupati 

(02-04 January 2019).  

Ÿ Noise in Biology , SERB on Evolutionary Biology 

@ JNCASR, Bangalore (15 March 2018).

Ÿ Tissue homeostasis and DNA damage response: 

A mechanistic link, IGIB-New Delhi & NII-New 

Delhi (28-29 January 2019).   

Ÿ Tissue homeostasis and DNA damage response: A 

mechanistic link, Chromosome Stability meeting at 

JNCASR, Bangalore (14-17 December 2018).

Ÿ Biology is a different kind of Science: hardwired 

but plastic, NIRMA-Inspire camp, Ahmedabad 

(07 December 2018).

Ÿ Why and how cells undergo Replication Stress?, 

Chief-guest at Erode Conference, Erode (19-21 

August 2018).

Ÿ Tissue homeostasis and DNA damage 

response: A mechanistic link, DBS Annual Talks 

at TIFR, Mumbai (8-11 August 2018). 

Ÿ TOR-kinase & Photosynthesis in : C. reinhardtii

How they cross-talk ?, ANU-IISER-Tirupati Joint 

conference, Guntur (02-04 August 2018).

Ÿ Tissue homeostasis and DNA damage 

response: A mechanistic link, Genome 

Dynamics Conference at IISc, Bangalore  (13-14  

July 2018).

Ÿ Why do Science ?, Inspire Camp at Christ 

College, Rajkot (10 July 2018).   

Chitrasen Jena

Ÿ Highlights from the STAR experiment, Conference 

on Frontiers in Particle Physics and Cosmology, 

University of Hyderabad, Hyderabad (23-25 

January 2019).

Eswarayya Ramireddy

Ÿ Smart roots for development of climate- smart 

crops, 4th International Plant Physiology 

Congress (IPPC-2018), Lucknow (02-05  

December 2018). 

Ÿ Roots for the second green revolution, NCBS, 

Bangalore (04  September 2018) 

Ÿ An Underground Revolution: Root Engineering 

for Agricultural Sustainability, Dravidian 

University, Kuppam in UGC-Sponsored National 

Seminar On Current Status and Future Prospects 

in Life Science Research (CSFPLR-2019), Dravidian 

University, Kuppam (28-29March 2019).   
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Ÿ Understanding the three 'P's (Perception, 

Pathways and Plasticity) of roots development for 

sustainable crop improvement, Andhra Pradesh 

Congress Science (APSC-2018), Yogi Vemana 

University, Kadapa (09-11 November 2018).

Ÿ Smart roots for climate-smart crops, Regulatory 

Mechanisms, Transgenic Technology and 

Applications in Plants (RMTTAP-2018), ANU 

Guntur (02-03  August 2018). 

Ÿ Plants for the Future – A Global Perspective, 

Refresher course in Life Sciences organised at 

UGC-HRDG, SV University, Tirupati (21   

November 2018). 

Ÿ Development of Innovative Technologies from 

basic research towards a Sustainable Agriculture, 

Technology Business Incubator (TBI) of Sri 

Padmavati Mahila Visvavidyalayam (SPMVV), 

Tirupati on (20 November 2018). 

K. N. Ganesh  

Ÿ Accelerating Biology: Small Molecule Bioinformers 

(Small molecules - Big targets), Symposium on 

Accelerating Biology, Centre for Development of 

Advanced Computing (CDAC) Pune at IISER, Pune 

(09  January 2018).

Ÿ 4(R/S) -NH /OH-subst i tuted polyproly l  2

Spiegelmeric peptides: conformations and 

morphology, GBV Subramanian Memorial 

Lecture, Chemistry Department – Delhi 

University (09 February 2018).

Ÿ Conformation and morphology of 4(R/S)-

(OH/NH )-substituted prolyl polypeptide 2

spiegelmers, Chemistry Department, University 

of Pune, Pune (25 February 2018).

Ÿ Research management, IISER, Pune (19 April 

2018).

Ÿ Creativity in self-assembly of speigelmeric 4(R/S)-

NH /OH-substituted D/L-prolylpolypeptides: 2

Does conformation influence morphology, 

Frontiers in Chemistry IISER, Pune (08 May 2018).

Ÿ Pune Nucleic Acids (PuNA): 2013 – 2018, 

National Chemical Laboratory (CSIR-NCL), Pune 

(30 May 2018).

Ÿ What is science and why we do science?, AP 

Academy of Sciences, Vishakapatnam (07 July 

2018).

Ÿ What is science and why we do science, 

Foundat ion Day  Lecture ,  Center  for  

Electrochemical Research Institute (CSIR-CECRI), 

Karaikudi (25 July 2018).

Ÿ Nucleic Acids based Molecular Techtonics: Janus 

PNA, Chemistry Day, IISER, Tirupati (05 August 

2018).

Ÿ What is science and why we do science, Central 

Salt and Marine Research Institute (CSIR-

CSMRI), Bhavnagar, CSIR Foundation Day Lecture 

(25 September 2018).

Ÿ Bifacial PNAs: “JANUS” PNAs with two non-

identical faces, IISER Pune-Temple University 

Joint Symposium, IISER, Pune (08 October 2018).

Ÿ Conformation and morphology of 4(R/S)-NH /OH-2

substituted prolyl polypeptide speigelmers, 

Peptide Engineering Meeting (PEM 8), Berlin, 

Germany (06 November 2018).

Ÿ Genetic medicines: Making drugs out of DNA 

and RNA, Sri Ramachandra Medical Institute, 

Chennai? (03December 2018). 

Ÿ JANUS PNAs: Two base pairing faces on same 

backbone for programmable supramolecular 

assemblies, NISER, Bhubaneswar (23 Dec 2018).

Ÿ What is science and why we do science, 

Chemistry teachers conference, SRM University, 

Chennai (27 December 2018).

Gururaja H. A.

Ÿ Some Global Theorems on Surfaces in R^3, 

Geometry and Topology for Lecturers, ICTS 

Bangalore (20-25 June 2018).

Ÿ Lectures on Differential Geometry, TPM Program, 

NISER Bhubaneswar (04-16 June 2018).

Jessy Jose

Ÿ Protoplanetary disks: Role of external factors, 

Conference on Formation and Evolution of Star 

Clusters, MANUU, Hyderabad  ( January 2019).

Ÿ Protoplanetary disk evolution in massive star 

environments, International conference EXPUNIV 

2018, at SN Bose Institute, Kolkata (November 

2018).

Ÿ Birth of stars and planets: An overview, Workshop 

on Astronomy & Astrophysics, Alphonsa College, 

Puliyannoor (September 2018).
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Ÿ Star formation: Role of external factors, 

Workshop on Star clusters, ARIES, Nainital 

(November 2018).

Ÿ Initial phases of star and planet formation, 

Alumni Lecture series, Nirmala College, Kerala 

(September 2018).

Ÿ Interstellar bubbles and their impact on star 

formation, International conference on 'Bubbles  

big and small', IISc, Bangalore (June 2018).

Ÿ The youngest free-floating planets: A 

transformative survey with novel W-band filter 

at CFHT-WIRCAM, 36  meeting of the t h

Astronomical Society of India, Hyderabad 

(February 2018).

Lakshmi Lavanya R.

Ÿ Resource person for Linear Algebra, Mathematics 

Training and Talent Search (MTTS) Programme 

2018, IIT, Guwahati 28 (Delivered 12 lectures) (

May – 9 June 2018).

Ÿ On the Fourier transform on Banach Gelfand 
ndTriples, 2  Inter-IISER-NISER Math Meet 2018, 

IISER, Bhopal (07-08  July 2018).

Nandini Rajamani

Ÿ Adaptations in the Natural World,  Salim Ali 

Center for Ornithology and Natural History, 

Coimbatore (March 2019)

Ÿ Small mammals in the Trans-Himalayan 

landscape and climate change, IIT, Tirupati 

(March 2019)

Nibedita Pal

Ÿ RuvC exploits the conformational dynamics of 

the Holliday junction for catalytic specificity, 

National Workshop on Fluorescence and Raman 

Spectroscopy (FCS-2018) at Jawaharlal Nehru 

University, New Delhi  (17 November 2018).  

Raghunath O. Ramabhadran

Ÿ Application of Density Functional Theory to 

Study the Origin of Life: The Conversion of 

Formaldehyde to Glycoaldehyde in the 

Interstellar Medium, Advanced Simulation 

Methods, IIT, Delhi  (March 2019).

Ÿ Density Functional Theory and Implicit 

Solvation Models as Black Boxes To Study Open 

Shell Organic Molecules , Theoretical Chemistry 

Symposium, BITS, Pilani  (February 2019).

Ÿ Evolution of Molecules in the Interstellar 

Medium, iConChem 2018, IISER, Tirupati.

Ÿ A Tale of Two Black Boxes: Density Functional 

Theory and Implicit Solvation Models to Study 

Open-Shell Organic Molecules, Chemistry and 

Physics of Advanced Materials III, IISER, Pune  

(October 2018).

Rajesh Viswanathan

Ÿ Marine-derived prenylated 2,5-diketopiperazine 

natural products: An inspiration for identifying 

new cyclo dipeptide synthases and mapping 

biosynthetic networks. National Bioorganic 

Chemistry Conference, NISER, Bhubaneshwar 

(23 December 2018).

Ÿ Genome-Enabled Molecular Synthesis 

Unraveling New Natural Product Pathways and 

Inhibitors of Mammalian Cancer Targets. LODO 

therapeutics, New York, USA (13 October 2018).

Ÿ Genome-Enabled Molecular Synthesis 

Unraveling New Natural Product Pathways and 

Inhibitors of Mammalian Cancer Targets. 

Institute of Mathematical Sciences, Chennai (09 

October 2018).

Robin Vijayan 

Ÿ Sky Islands, Karnataka Bird Festival, Bidar (09 

Feb 2019).

Ÿ How can we use bird songs and genetics to 

understand the biology of birds? Lessons from 

Shola Sky Island birds. Invited talk at Salim Ali 

Centre for Ornithology, (Ministry of Environment 

and Forests Institution), Coimbatore (21 January 

2019).

Ÿ Research Advisory Committee meeting, Aranya 

Bhavan, Karnataka Forest Department, Bangalore 

(05 Jan 2019).

Ÿ Western Ghats Sky Islands: What are they, how are 

species formed, and how do they go extinct? 

Invited Plenary talk at National Research Scholars 

Meeting 2018. ACTREC, Mumbai (03 December 

2018). 
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title

Participation in Conference/ Symposia/ 

Workshops:

Ambika G.

th
Ÿ 6  Indian Statistical Physics Community Meeting, 

ISPCM-2019- International Centre for Theoretical 

Sciences, Bangalore (14-16 February 2019).

th
Ÿ 11  Conference on Nonlinear Systems and 

Dynamics, CNSD-2018, Jawaharlal Nehru 

University, New Delhi (10-15 October 2018).

Ÿ International Conference on Complex Dynamical 
2Networks (IC DN), 2018 Indian Statistical Institute, 

Kolkata (04-05 October 2018).

Annapurna Devi Allu 

Ÿ Workshop on “Next generation sequencing and 

population genomics” at IISER, Tirupati, India 

(24-31 March 2019).

Ÿ IISER-inSTEM Mini symposium, IISER, Tirupati, 

(2 January 2019).

Ÿ Mini Symposium on Advanced Genomics & 

Breeding Technologies for Accelerating Genetic 

Gains held at ICRISAT, Hyderabad (20 December 

2018).

Ÿ Andhra Pradesh State Congress (APSC 2018), 

Kadapa, Andhra Pradesh (9-11 November 2018).

Arunima Banerjee

Ÿ Metre wavelength Sky II, NCRA-TIFR, Pune: 

Contributed Poster (March 2019).

Ÿ GEDS conference, IUCAA, Pune (January 2018).

Chitrasen Jena

Ÿ Physics Day 2019, IISER, Tirupati (5 January 

2019).

Ÿ Using bird songs to understand impacts of 

i s o l a t i o n  a c ro s s  b i o g e o g ra p h i c  a n d  

anthropogenic barriers in a Sky Island system of 
ththe Western Ghats. 13  Western Pacific 

Conference on Acoustics (WESPAC 2018), New 

Delhi (11-15 November 2018).

Ÿ What are Sky Islands? An introduction to Palani 

Sky Islands. Talk at the opening of INTACH 

museum on People of Palani Hills, at Kodaikanal 

(14 September 2018).

Shibdas Banerjee

Ÿ Cancer Diagnosis and Margin Analysis by 

Molecular Assessment of Biopsy Specimens using 

Mass Spectrometric Imaging, Tata Memorial 

Centre ACTREC, Mumbai (18 September 2018).

Ÿ Ambient Ionization Mass Spectrometry: 

Intercepting Ions for Disease Diagnosis and 

Reaction Study, Department of Chemical 

Sciences (DCS) seminar series at Tata Institute of 

Fundamental Research (TIFR) Mumbai (17 

September 2018).

Ÿ Mass Spectrometry in Clinical Laboratory, 

Continuing Medical Education (CME) organized 

by Suraksha Diagnostics, Kolkata (31 March 

2018).

Souradeep Majumder

Ÿ A series of talks, Annual Foundation School I, 

IISER Pune (27 May-02  June 2018).

Ÿ Rational of moduli Space of  bundles, 

International Conference on Analytic & 

Algebraic Geometry, KSOM, Kozhikode (21 

March 2019).

Sudipta Dutta

Ÿ Spin-filtering and rectification in graphene based 

lateral heterostructures, First Indian Materials 

Conclave and MRSI-AGM 2019, IISc, Bangalore 

(12-15 February 2019).

Ÿ Magnetic properties of quasi-one-dimensional 
rdnanoribbons, 63  DAE-Solid State Physics 

Symposium, Guru Jambheshwar University of 

Science and Technology, Hisar (18-22 December 

2018).

Soumit Sankar Mandal

Ÿ Conformational mechanics of the of Hsp70 DnaK, 

FCS 2018, National Workshop on Fluorescence 

and Raman Spectroscopy (FCS 2018) at 

Jawaharlal Nehru University, New Delhi. (12-17 

November 2018).
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Ÿ Symposium on heavy-ion physics using FAIR, 

RHIC and LHC facilities, NISER, Bhubaneswar (18 

- 19 June 2018).

Eswarayya Ramireddy 

Ÿ International conference ACPD2018 (“Auxins 

and Cytokinins in Plant Development”, Prague, 

Czech Republic. (01-05 July 2018).

Jessy Jose

Ÿ Physics Day, IISER, Tirupati  ( January 2019).

Ÿ Conference on Formation and Evolution of  Star 

clusters, MANUU, Hyderabad (January 2019). 

Ÿ Workshop on 'Star Clusters' ARIES, Nainital 

(November 2018).

Lakshmi Lavanya R.

Ÿ Mathematics Training and Talent Search (MTTS) 

Programme 2018, IIT, Guwahati 28 May  ( – 09 

June, 2018).

Ÿ  Inter-IISER-NISER Math Meet 2018, IISER, nd2

Bhopal (7-8 July 2018).

Nibedita Pal

Ÿ IISER-inSTEM Mini symposium,IISER, Tirupati (2 

January 2019).

Ÿ National Workshop on Fluorescence and Raman 

Spectroscopy (FCS-2018), special workshop on 

Mechanobiology under FCS-2018, New Delhi (12-

17 November 2018).

Robin Vijayan

th
Ÿ 13  Western Pacific Conference on Acoustics 

(WESPAC 2018), New Delhi (11-15 November 

2018).

Ÿ National Symposium on Avian Biology, Mizoram 

University, Aizawl (21 - 24 October 2018).

Souradeep Majumder

Ÿ International Conference on Analytic & 

Algebraic Geometry, KSOM, Kozhikode, Kerala 

(18-22 March 2019).

Ÿ Annual Foundation School I, IISER, Bhopal (17-

21 December 2018).

Ÿ Discussion Meeting on Complex Algebraic 

Geometry, ICTS, Bangalore (01-05 October 

2018).

Ÿ Annual Foundation School I, IISER, Pune (27 

May- 02 June 2018).

Sreenivas Chavali

Ÿ 8  National Seminar on Bioinformatics, Sri th

Venkateswara Institute of Medical Sciences, 

Tirupati (22-23 February 2019).

Sudipta Dutta

Ÿ Workshop and Symposium on Advanced 

Simulation Methods: DFT, MD and Beyond, IIT 

Delhi, Delhi (06-10 March 2019). 

Ÿ First Indian Materials Conclave and MRSI-AGM 

2019, IISc, Bangalore(12-15 February 2019).

Ÿ International Conference on Complex and 

Functional Materials, S. N. Bose National Centre 

for Basic Sciences, Kolkata (13-16 December 

2018).

Sunil Kumar S

Ÿ Physics Day, IISER, Tirupati (05 January 2019).

Ÿ Asian International Seminar on Atomic & 

Molecular Physics, IIT/TIFR, Mumbai (03-08 

December 2018).

Vasudharani Devanathan 

Ÿ EMBO conference on Molecular Neuroscience: 

From genes to circuits in health and disease, 

NCBS, Bangalore (04-07 February 2019).

Ÿ IAN annual conference, Banares (September 

2018).

National and International Visits

Ambika G.

Ÿ National Institute of Science Education and 

Research (NISER), Bhubaneswar (21-23 March 

2019)

Ÿ University of Melbourne, Australia (27-31 

January 2019)

Ÿ IUCAA, Pune (24-30 September 2018)

Ÿ CEPT University, Ahmedabad (16-19 August 2018)
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title

Memberships and Affiliation:

Ambika G.

Ÿ Editorial Board Member, Proceedings of Royal 

Society A, London

Ÿ Member, National Organizing Committee, 

Conference on Nonlinear Systems and 

Dynamics (CNSD)

Ÿ Subject Expert Committee (SEC) – Physical & 

Mathematical Sciences, DST Women Scientist 

Scheme (WOS-A)

Ÿ Life member, Indian Physics Association

Ÿ Visiting Associate, IUCAA, Pune

Ÿ Member Board of Studies-G. H. Raisoni Institute 

of Engineering & Technology, Pune

Ÿ Member Board of Studies-Maharajas College, 

Cochin

Aniket Chakrabarty

Ÿ “Honorary Life Membership” Mineralogical 

Society of Great Britain and Ireland Associate 

Editor, Mineralogical Magazine

Annapurna Devi Allu

Ÿ American Society of Plant Biologists (ASPB)

Arunima Banerjee

Ÿ Member: Organizing Committee, JEST 2019

Ÿ Member of Astronomical Society of India (ASI)

Ÿ Visiting Associate [2017 - 2020] Inter University 

Centre for Astronomy & Astrophysics, Pune

B. J. Rao 

Ÿ INSA Sectional Committee member

Ÿ Chief-Editor,  Journal of Biosciences

Aniket Chakrabarty

Ÿ Department of Geology, Punjab University, 

Chandigarh (February 2019).

Ÿ Department of Earth Sciences, Indian Institute 

of Technology, Roorkee (May 2018).

Arunima Banerjee

Ÿ IUCAA, Pune as a visiting associate (May 2018; 

July 2018)

Chitrasen Jena

Ÿ STAR-ALICE-India Collaboration Meeting at NISER 

Bhubaneswar (17-20 September 2018).

Eswarayya Ramireddy

Ÿ Freie Universität Berlin, Germany for 6 weeks to 

initiate research collaboration between IISER 

Tirupati and FU Berlin (13June-24 July 2018). 

Gururaja H. A.

Ÿ TIFR-CAM, Bangalore for research collaboration 

(20 June-20 July 2018).

Jessy Jose

Ÿ KIAA, Peking University, Beijing, External examiner 

for the PhD defence of Dr. Guo Zhen (June 2018)

Shibdas Banerjee

Ÿ Stanford University for a research collaboration 

with Stanford School of Medicine, California (25 

June-27 July 2018).

Sudipta Dutta

Ÿ Kwansei Gakuin University, Japan Funding: 

Kwansei Gakuin University International Research 

Collaboration Grant, Japan (June 10 – July 9 2018).

Sunil Kumar S.

Ÿ Physical Research Laboratory, Ahmedabad for a 

collaborative project on laser-induced breakdown 

spectroscopy (08-11 April 2018).
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Ÿ NIBMG Board Member

Ÿ NISER Senate member

Ÿ FNA, FASc, FNASc, FAPAS, JC Bose Fellow

Chitrasen Jena

Ÿ Council member of the STAR Collaboration at 

Brookhaven National Lab, New York. Member 

of the STAR Collaboration Talks Committee

Jessy Jose

Ÿ Member of the International Astronomical 

Union (IAU), elected in  April 2018

Ÿ Member of the Astronomical Society of India 

(ASI)

Ÿ Member of the American Astronomical Society 

(AAS)

Ÿ Member of the International Science 

Development Team (ISDT), Thirty Meter 

Telescope (TMT)

Ÿ IUCAA Associate, since August 2018

K. N. Ganesh

Ÿ Fellow, Indian Academy of Sciences, Bangalore; 

Fellow, National Academy of Sciences, Allahabad; 

Fellow, Indian National Science Academy, New 

Delhi; Fellow, The World Academy of Sciences 

(TWAS), Trieste; Honorary Professor, JNCASR, 

Bengaluru.

Ÿ Committee Memberships: Chairman, Research 

Advisory Committee, Indian Association of 

Cultivation of Science, Kolkata; Chairman, 

Research and Academic Advisory Council (RAAC), 

Institute of Nano Science and Technology (INST), 

Mohali; Chairman, Finance Committee, Welcome 

Trust-DBT India Alliance, Delhi; Chairman, 

Member, FIST Advisory Board (FISTAB), DST, New 

Delhi ; Co-Chair, Scientific & Technical Appraisal 

& Advisory Groups (STAGs) on Knowledge 

Generation and Discovery Research, New Tools 

and Technologies, DBT, New Delhi; Chairman, 

Technical Expert Committee on Nanobio 

technology, DBT, New Delhi; Member, Board of 

Directors, Venture Centre, NCL Innovation Park, 

Pune; Member, Oversight/Umbrella Committee 

for DBT's Bioenergy Centres and New Centre 

(Pan-IIT); Member, Nano Science Advisory 

Group-Biological Sciences (NSAG-II), DST, New 

Delhi; Member, Board of Directors, Innovasynth 

Technologies (I) Ltd; Member, Management 

Board, Symbiosis International University, Pune; 

Member, Governing Body, SRM University, 

Amaravati. 

Ÿ Memberships of Editorial Boards of Journals: 

Chemistry – An Asian Journal  (Wiley, Germany); 

Oligonucleotides  (Mary Ann Liebert Inc, U.S.A.); 

Nature: Scientific Reports; (Nature Publishing 

Group); Founder Co-Editor, ACS Omega, USA.

Lakshmi Lavanya R.

Ÿ Member, Ramanujan Mathematical Society

Robin V V

Ÿ Member in the Tamil Nadu High Court 

appointed scientific committee on invasive 

species to oversee conservation action across 

the state based on scientific contributions 

Society for the Study of Evolution, USA

Ÿ International Biogeographic Society, USA

Ÿ Association of Avian Biologists of India 

Ÿ Editor for Ecology and Evolution

Ÿ Editor for Current Science

Ÿ Adhoc editorial role for Journal of Threatened 

Taxa

Sasmita Mohakud

Ÿ Member of American Physical Society (APS)

Sudipta Dutta

Ÿ Member of American Physical Society (APS)

Sunil Kumar S

Ÿ Life-time member of the Indian Society of 

Atomic and Molecular Physics

Vasudharani Devanathan

Ÿ Society for Neuroscience 

Ÿ Indian academy of Neurosciences
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Scientific Report
1.0  Physical Sciences

The Department of Physical Sciences at IISER, Tirupati has established functional 

active groups in a few thrust areas like astronomy and galactic dynamics, data 

driven dynamics and complex systems, experimental high energy physics, 

condensed matter physics, active matter and opto electronics. The recently 

developed data driven approaches have initiated interesting research in analyzing 

and classifying astrophysical and biological data and are being used for modelling. 

The experimental high energy physics group has joined the STAR (Solenoidal 

Tracker at RHIC) Collaboration at RHIC through Brookhaven National Laboratory, 

USA and ALICE (A Large Ion Collider Experiment) Collaboration at LHC. The 

research in condensed matter physics is theoretical studies on characterization of 

novel materials and their structures that find applications in many technological 

areas. In addition, the department has now an active group that Focuses on 

theoretical and experimental studies on microfluidics and active matter that 

can lead to new functional soft materials and understanding of dynamics of 

Microorganisms. The research in opto electronics has initiated studies on organic 

solid state lasers, a very novel concept with several technological applications. The 

astrophysics laboratory research program is being developed as part of the 

National Center for Atomic, Molecular and Optical Science and Technology being 

set up jointly with IIT, Tirupati.

1.1 Astrophysics and Galactic Dynamics 

The research led by  focuses on dynamical modelling of  Dr. Arunima Banerjee,

the structure and dynamics of galaxies and their dark matter halos using HI 21cm 

radio-synthesis observations. In particular, she is interested in modelling disc 

vertical structure, disc heating, disk dynamical instabilities including formation of 

stars, bars and spiral arms in addition to galaxy interactions, galaxy environment 

and galaxy scaling relations, all with an emphasis on low surface brightness 

galaxies, superthins, dwarf-irregulars and gas-rich lenticulars. Along with a team 

of collaborators from NCRA, Pune and SAO-RAS, Russia, she has recently obtained 

a high resolution HI 21 cm Giant Meterwave Radio Telescope observations of the 

superthin galaxy FGC 1540 with a spatial resolution of 10 arcsec × 8 arcsec and a 

spectral resolution of 1.73 km s  and an rms noise of 0.9 mJy per beam. They have −1

also shown that FGC1540 has a compact dark matter halo from mass modelling 

studies, which may be primarily responsible in regulating the super thin vertical 

structure of the stellar disc in FGC 1540 (Mon. Not. R. Astron. Soc. (2018) 479:568).

With 3rd year BS-MS student, Vikas Jadhav Y., she has also explored if a high value 

of the specific angular momenta is primarily responsible for the existence of super 

thin stellar discs in some low surface brightness galaxies. They have recently 

concluded that a super thin may indeed be distinguished by a characteristically 

larger disc size driven by a high value of specific angular momentum in a given 
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gravitational potential well, which could possibly explain the origin of the large 

planar-to-vertical axes ratio in these galaxies (to appear in Mon. Not. R. Astron. 

Soc. (2019) doi:10.1093/mnras/stz1680).

Dr. Jessy Jose has been focusing on the field of star and planet formation, which is 

a fundamental astrophysical process and yet lacks a quantitative and predictive 

theory. She uses multi-wavelength data sets using national and international 

state-of-the-art observing facilities. One of her main projects aims to analyse the 

galactic and extragalactic star forming regions under diverse environmental 

conditions in order to understand the role of external factors on the star and 

planet formation processes. This project is first of its kind to obtain the form of 

initial mass function down to the brown dwarf limit, circumstellar disk properties, 

star formation efficiency and star formation rates for a sample of regions in our 

Milkyway and to quantify the role of external factors such as metallicity, massive 

stellar feedback etc. on the star formation process. She is also involved in an 

International observational campaign to detect and characterise the young, free-

floating planetary mass objects down to the Jupiter mass limit in star forming 

regions within solar neighbourhood. Her team identifies 4 young brown dwarfs of 

~ 0.5-1 million year old, of which one of them is an accreting brown dwarf, within 

the Serpens-South star forming region at a distance of 430 parsec. This is the first 

time ever detecting brown dwarfs within a highly embedded star forming region 

Serpens-South. These free-floating planetary mass objects are key analogues to 

directly imaged exoplanets and are excellent targets to study in detail, as they are 

not obscured by a nearby bright star.

1.2 Nonlinear Dynamics and Complex Networks

Prof. G. Ambika's research is in the area of Nonlinear Dynamics and Complex 

Networks, aimed at analysing and understanding complex systems using a 

unique combination of dynamical systems theory, data analysis and complex 

networks.  

Along with her collaborators from IISc, Bangalore, she developed a complex 

network approach to understand how the loss of connectivity affects the 

performance of brain, especially in the case of synapse loss in Alzheimer's disease 

(AD). Their work for the first time correlates the micro-scale behavior directly 

derived from careful  experiments on cultured neurons from a transgenic in vitro

amyloid beta mouse model to loss of efficiency of signal transmission at the 

neuronal network level. They could explain AD as a critical phenomenon and the 

corresponding phase transition predicted from this simple model, can be quite 

important in future clinical explorations (Sci. Rep. (2019) 9:6555).

Prof. Ambika studied how the heterogeneity in the dynamical time scales of 

connected nonlinear dynamical systems can generate many interesting 

emergent phenomena, like amplitude death, cluster synchronization, frequency 

synchronization etc. (Chaos (2019) 29:033119). This addresses the important 

question of how robust is the network against such perturbations when one of 

the systems go slow in performance. This is applied in the context of a community 

structured modular network of chaotic neurons with inhibitory synapses, where 
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sequences of travelling bursts with recurring patterns that are characteristic of 

the time-scale mismatch and coupling strengths are reported (Comm. Nonlinear 

Sci. Num. Simulat. (2019) 69:320–328). Along with collaborators from IUCAA, she 

developed a mechanism for generating weighted recurrence networks which , 

introduces a new class of complex networks with strength distribution having a 

power law with exponential tail (Proc. R. Soc. A (2018) 475:20180256). Her 

research also includes a detailed study on link deletion in directed networks, to 

understand the robustness of directed networks under random and targeted 

removal of links (Physica A (2019) 514:631–643).

1.3 Theoretical Condensed Matter physics

Studies on the electronic, magnetic, optical and transport properties of low-

dimensional systems, are carried out by group. They focus Dr. Sudipta Dutta's 

especially on atomically thin nanomaterials within various theoretical 

frameworks. Recently his group has investigated functional atomic-scale self-

assembled heterojunction modulated via layer-by-layer controlled oxidation of 

mono and few layer transition-metal dichalcogenides within density functional 

theory. The direct band gap semiconducting property in monolayer pristine 

system changes to indirect band gap upon partial or full oxidation. Full oxidation 

of the upper layer introduces holes in the underlying pristine layer, making the 

whole system metallic. Unprecedented semimetallic behavior has been observed 

in the partially oxidized system. The appearance of valence band maxima and 

conduction band minima at different k-points at Fermi energy leads to valley 

polarization which purely appears from interface charge carriers. Therefore, the 

controlled oxidation of layered transition-metal dichalcogenide systems leads to 

a broad spectrum of electronic properties that can be exploited for electronic, 

optoelectronic and valleytronic device applications. All these results are 

schematically illustrated in Figure 1.3 (J. Phys. Chem. C 122,(2018) 29:17001).

His group is also exploring an interesting class of material AB3, where A and B are 

both p-block elements. Their study on these monolayer biatomic systems shows 

topological phase transition characterized by Zak phase in absence of Berry 

curvature which arises from spin-orbit couplings and external fields in 

conventional topological insulators (Phys. Rev. B 99, (2019) 075426). 

Figure 1.3 

Schematic 

representation of 

layer-by-layer 

oxidation (from left to 

right) of bilayer WSe  2

system and resulting 

change in the 

electronic properties.
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The research led by  group is mainly focusing on exploring Dr. Sasmita Mohakud's

the charge transport mechanism in organic crystals and metal doped organic 

crystals. Their study on magnetic properties of K-intercalated naphthalene 

suggests an antiferromagnetic ground state for low-pressure phase of 

naphthalene crystal whereas high-pressure phase prefers a non-magnetic ground 

state. K-doped naphthalene structures will be potential candidate for exhibiting 

superconductivity. The group has also investigated the quantum phase transitions 

in transition metal oxide insulators forming one-dimensional spin-1/2 chain. The 

ground state and low energy excited state properties are studied considering the 

antiferromagnetic interaction between the spins of nearest and next nearest 

atomic sites. Consideration of antisymmetric exchange interaction (Dzyaloshinskii-

Moriya interaction; DMI) in such systems suggested that the DMI induces spin 

canting leading to the spin current that in turn gives rise to chiral ordered phase in 

the system and breaks the dimerized phase.

1.4 Experimental High Energy Physics

The research group of  focuses broadly on study of the QCD Dr. Chitrasen Jena

phase diagram, various signatures of QGP and understanding the particle 

production mechanism in high-energy nuclear collisions. They are especially 

working on the transverse momentum spectra of light flavor hadrons at the Beam 

Energy Scan (BES) energies using the STAR detector at RHIC. The study of light 

flavor hadrons production will help us to access high-  region of the QCD phase μB

diagram and to search for signatures of a first-order phase transition. 

They studied the freeze-out hyper surface in p-Pb collisions at the LHC by 

analyzing the data on transverse momentum spectra within a simultaneous 

chemical and kinetic freeze-out scenario. The study was done in three schemes of 

freeze-out that differ in the way strangeness is treated: (i) unified freeze-out for all 

hadrons at complete thermal equilibrium (1FO), (ii) unified freeze-out for all 

hadrons with an additional parameter which accounts for possible out-of-gS 

equilibrium production of strangeness (1FO+ ), and (iii) separate freeze-out for gS

hadrons with and without strangeness content (2FO). Unlike in heavy-ion 

collisions where 2FO performs best in describing the mean hadron yields as well 

as the transverse momentum spectra, with p-Pb we found that 1FO+  with one gS

fewer parameter than 2FO performs better. This study confirmed that the heavy-

ion collisions that are dominated by constituent interactions prefer 2FO whereas 

the smaller collision systems like proton + nucleus and proton + proton collisions 

with lesser constituent interaction prefer a unified freeze-out scheme with varying 

degrees of strangeness equilibration (Phys. Rev. C 98 (2018) 6:064902).

1.5 Soft and Active matter and Microfluidics

In the realm of soft matter, during the period 2018-19, Microfluidics group headed 

by , have investigated the interaction of liquid drops on Dr Dileep Mampallil

surfaces layered with powder material. The dynamics of spreading and imbibition 

produce fascinating patterns by displacing the powder particles (Fig. 1.5.1). They 

could explain the physics of the formation of such patterns as due to the interplay 
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between the dynamics of spreading and imbibition. Their studies contribute to 

the understanding of drop interaction with granular and porous materials. Such 

knowledge has implications in daily-life to industrial processes, such as raindrop 

falling onto a leaf, ink jet printing, medicines sprayed on the body, to list a few 

examples.

Figure 1.5.1 

Images of ring-like 

patterns on (a) dust and 

(b) soot layer formed by 

the spreading of ethanol 

drops. Soot layer that is 

more uniform produces 

multiple concentric rings. 

The edge of the 

spreading drop pushes 

the particles and 

assembles them to rings.
Microorganisms such as bacteria and algae are prime example of living active 

particles. Their individual dynamics involves complex physics, and collectively 

they exhibit behaviors that often lead to surprises and novel physics. The group of 

Dr. Tapan Chandra Adhyapak is exploring two important aspects of micro 

swimmer motility. 

(i) Flagellated bacteria, such as , have a rigid cell body propelled by flexible E. coli

propellers called flagella. The universal joint that connects each flagellum to the 

cell-body allows the flagellum to orient freely in any direction with respect to the 

cell-body. Using a model micro swimmer, how the self-propulsion is affected by 

the swimmer's freely orientable flagella has been analytically examined. The 

corresponding modifications to the flow field around the swimmer and cell-cell 

interactions will be investigated.   

(ii) The propulsion of microorganisms in confined fluid is distinct to that in the bulk 

fluid. The effect of the confining surfaces can be calculated by using the method of 

hydrodynamic images of the swimmer. The image system of a model rigid-bodied 

micro swimmer near a plane boundary has been derived by using a systematic 

multiple expansion representation of the swimmer. The results are being used to 

theoretically investigate how the self-propulsion velocity, the flow-field around 

the swimmer, and the hydrodynamic interaction between different swimmers are 

modified by the confinement.

Dr. Ravi Kumar Pujala's group focusses on the soft and active matter systems. 

The interests of the group include, studying physics of soft matter systems (both 

passive and active systems); fabricate new mesostructured materials by self-

assembly. The ultimate goal is to develop new functional soft materials with 

reconfigurable structures at the nano and meso-scales. Recently their group 

found a new state of matter called equilibrium gel in the high aspect ratio colloidal 

nanoplatelets (Fig. 1.5.2.a). By making use of the patchy nature of the colloidal 

nanoplatelets, numerous phases of colloidal systems have been produced such 

as gels, glass, and liquid crystalline structures (Fig. 1.5.2.b). This group also 

develops and studies the motion of catalytic self-propelling colloidal particles in 

dilute and concentrated environments.
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1.6  Opto-electronics

The research in opto-electronics is being initiated by  Dr. Kanagasekaran`s

research group with studies on the invention of the organic solid state laser by 

optical and electrical pumping. Recently, they have introduced a novel electrode 

structure to enhance the conductivity in organic semiconductors and achieved 

the current density of 25kA/cm . Because of their invention of the highest current 2

density in organic semiconductors, it is possible in the near future to realize the 

multi-colour organic laser in electrically pumped method. Organic multicolour 

laser is highly needed for biomedical applications. The figure below shows the (a) 

spontaneous emission and (b) laser emission from the organic single crystal by 

optical pumping. 

Figure 1.5.2

 (a) SEM image of 

equilibrium gel from the 

naturally occurring 

Montmorillonite 

nanoplatelets. (b) Liquid 

crystalline phase from 

Laponite nanoplatelets 

in water-alcohol binary 

solvents.

Figure 1.6 

(a) Spontaneous 

emission and (b) Laser 

emission from the 

organic single crystal by 

optical pumping.

1.7 Atomic and Molecular Physics

The goal of group is to study photo detachment cross-sections Dr. Sunil Kumar's 

of molecular ions of biological relevance exploring their photophysical properties 

(e.g. fluorescence and photodissociation). This is done by designing and 

constructing a radiofrequency-ion-trap-based setup; the ion source has been 

built and tested successfully. The ion optics elements and their testing are 

currently under process. Quantum chemical calculations to determine the rates 

of a few reactions of astrophysical relevance are in progress. The astrophysics 

laboratory research program is one of the key research themes of a National 

Center for Atomic, Molecular and Optical Science and Technology being set up at 

Tirupati in collaboration with IIT, Tirupati.

The radio-frequency ion trap setup designed and partly built by Sunil Kumar at the 

University of Innsbruck was employed to investigate the effect of micro-solvation 

on the vibrational spectral features of protonated tryptophan at cryogenic 

temperatures using infrared multi-photon dissociation. The vibrational features 
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2.0 Chemical Sciences

The Department of Chemical Sciences at IISER, Tirupati hosts a diverse array of 

expertise in research and teaching. Cutting edge research in the department 

spans a broad range of themes such as chemical biology, materials research at 

the nano scale, functional smart materials and batteries, catalysis, computational 

and quantum chemistry, and applied areas of mass spectrometry relevant to 

disease biology. Some of the fascinating research areas that faculty are excited 

about include: biomolecular recognition using aptamers, macromolecular 

biophysics of protein (un)folding, chemistry of peptides and designer made 

nucleic acids, natural product synthesis and biosynthesis, metallophotoredox 

catalysis in C-H activation, dehydrogenation catalysis, asymmetric synthesis, 

bioinorganic chemistry and main group chemistry. Additionally, researchers are 

creating exciting platforms to conduct computations of dynamic astrochemical 

processes, organic chromophores and soft matter self-assemblies. Advances in 

electrochemistry, Lithium ion battery chemistry, multifunctional perovskite 

materials and hybrid chiral nanomaterials comprise a few applied research 

topics in the Department.

2.1 Chemical Biology

Research interests of  group lies in exploring nucleic acids Dr. Ashwani Sharma's

for biomedical, bio-nanotechnological and bio-pharmaceutical applications. 

These include (a) selection of target specific DNA/RNA aptamers using in vitro 

SELEX against different cancer biomarkers (b) design of nucleic acid based 

biosensors for detection of small molecules, proteins and miRNA (c) controllable 

assembly of DNA/RNA based nanostructures with different shape and size (d) 

utilizing stimuli responsive nucleic acids like G-Quadruplex, i-motif etc. to 

of the molecular ion were investigated with respect to H2 messenger tagging 

using vibrational pre-dissociation spectroscopy. Most probable H2 

messenger/water molecule positions were established by comparison with 

predictions from DFT calculations on various candidate structures.

Figure 2.1.1  

Research themes 

currently being pursued 

in Dr. Ashwani 

Sharma`s Lab.
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construct smart nanomaterials (e) development of novel strategies utilizing 

nucleic acid based vehicles, e.g. aptamers, nanostructures or combination of 

both, for targeted drug delivery to cancer. 

The group has recently selected serum resistant RNA aptamers against a 

prominent breast cancer marker HER2 and also against a cancer biomarker B7-

H3, using SELEX method. They are currently checking the binding of these 

aptamers against different cancer cell lines. In biosensor area, they are working 

on aptamers based fluorescent light-up sensor for the detection of miRNA or 

DNA/RNA of potentially any lengths. These sensors have extremely simple design 

(Fig. 2.1.1, Upper Left) and do not require any chemical labelling for the 

fluorescence output. Ash lab is also interested in exploring gene editing using 

CRISPR system in the near future.

Prof Krishna Ganesh's group is interested in chemistry and biology of peptides 

and nucleic acids. In particular, his group is studying the role of 4(R/S) (OH/NH )-2

substututions on L/D-prolines in derived polypeptides and collagen (Pro-Hyp-

GlY)  model peptides on conformation and morphologies of derived peptides. It n

is demonstrated that only the trans-(2S,4R) (L-prolyl) and trans-(2R,4S) (D-prolyl) 

(OH/NH ) substituted collagens display opposite handed triple helices and show 2

spherical nanoparticles in water (Fig. 2.1.2A). The speigelmeric L and D collagen 

peptides upon mixing form much stronger fibers.

Figure 2.1.2A

 (a) Speigelmeric 

collagen peptides 

assemble differently 

upon mixing in cold and 

annealing and (b) cold 

mixing disk shaped 

nanoparticles  and 

networked gel assembly 

upon annealing.

Another project in his lab involves design, synthesis and  biophysical / biological 

studies of peptide nucleic acid  (PNA) analogues and their chemical modifications 

(Fig. 2.1.2B). During the past two years, continuing his projects initiated at IISER 

Pune, his group has embarked on an extremely interesting and novel design of 

“Janus PNAs” that possess two non-identical faces. These have the talent of 

recognizing two different complementary DNA/RNA/PNA strands from either of 

the faces and both faces, to form single and double duplexes. Each of the duplex 

in double duplex is comprised of Watson-Crick base pairing. Both duplexes alone 

melt with different T s and in double duplexes they exhibit significant m

enhancement of their T s compared to duplex alone, in a syngergistic manner. m

Based on the nature of the base sequence on either side, they  have the potential 

to self assemble to a wide variety of higher order structures, opening a new 

paradigm in nucleic acid based nanomaterials.

A B

SEM AFM
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Figure 2.1.2B 

Janus PNA forming 

double duplexes with 

cDNA/RNA/PNA with 

morphology of duplexes 

and enhanced Tm in 

double duplexes 

Studies in  lab is at the interface of organic chemistry Dr. Rajesh Viswanathan's

and chemical biology. Broadly, the group is interested in harnessing the medicinal 

potential of . His group deploys synergistic tools to  ocean derived natural products

harness power of synthetic chemistry on natural scaffolds to afford bioactive 

leads against cancer, multi-resistant pathogens and malaria (Fig. 2.1.3). As a 

recent example of Dr. Viswanathan's group harnessing the therapeutic potential 

of small molecules, they have optimized a large library of 350,000 organic 

compounds including natural and non-natural products and identified safer 

anticancer leads through the inhibition of human ribonucleotide reductase. Prior 

to their work, most inhibitors of this cancer target were nucleotidyl isosteres and 

therefore cross reacted with off targets with high propensity causing severe side 

effects. Specifically, the group has developed a new method towards selecting 

bioactive allosteric modulators of this key metabolic enzyme. Dr. Viswanathan 

has published this novel strategy to modulate the biophysical dynamics of this 

enzyme through (a) driving the equilibrium from active dimer into inactive a6 

hexamers, and (b) through the binding of small molecules at the catalytic site 

(PNAS, 2017).

Figure 2.1.3 

For recent studies from 

the Viswanathan 

research group, see: J. 

Biol. Chem. 2017, 292, 

16463-16476; Alam et al. 

Proc. Natl. Acad. Sci. U. 

S. A., 2017, 114, 8241-

8246; Huff et al. J. Med.  

Chem. 2018, 61, 666-

680.

Research is currently funded by the National Science Foundation for biosynthesis 

of alkaloids to create bioactive designer cyclodipeptdes. At IISER, the group is 

focused towards unravelling remarkable potential of  to address Indian plant biota

unmet medical needs.
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Dr. Soumit Sankar Mandal's group is interested in investigating the dynamics of 

multi-domain proteins at the level of single molecule. Heat shock proteins are 

selected as a model system for these studies. Heat shock protein, DnaK is 

expressed and purified in  Bulk spectroscopic tools such as circular E.coli.

dichroism (CD) are useful for finding the secondary and tertiary structure of the 

expressed DnaK. The protein is conjugated with DNA to make it suitable for single 

molecule measurements using optical tweezers (OT) (Fig. 2.1.4) protocols 

reported in the literature. His research aims to study the functionally relevant fast 

conformational states of DnaK associated with chaperone cycle using OT. 

The group is also studying the mechanism by which protein intercalates into DNA, 

associated changes occurring in fast time scales using biophysical techniques 

such as ITC, Fluorescence and OT to identify intermediate states as protein 

intercalates into DNA. They plan to study the interaction of DNA consisting of 

varying (AT/GC) composition with model DNA bending protein, Cren7, which is a 

chromatin protein conserved in the Crenarchaeota. Elucidating the kinetic 

pathway and understanding protein-DNA interaction kinetics will greatly 

contribute to drug designing for cancer treatment. 

Figure 2.1.4 

Typical single molecule 

optical tweezers assay 

where single Silica beads 

are trapped at the centre 

of the optical traps with a 

DNA molecule attached 

to the beads. This DNA 

acts as a spring which 

experiences a force when 

it is attached between 

the beads and also due 

to bead displacement. In 

figure (a) Without Cren7, 

the beads stay in the trap 

centres (dashed line) 

thus experiencing a 

constant force while in 

(b) presence of Cren7, 

due to its intercalation 

and bending of DNA, the 

bead in the mobile trap 

gets displaced to a new 

position (dotted line) 

from the trap centre, 

leading to a change in 

force.

2.2 Synthetic Organic Chemistry

The central theme of  research group is to Dr. Purushothaman Gopinath's

develop new synthetic methods using new catalytic tools such as visible light 

photoredox, transition metal and dual (metallophotoredox) catalysis for the C-H 

functionalization of sp  & sp  C-H bonds (Fig. 2.2). The targets are C-H 2 3

functionalization of phenyl urea structure that is present in many drugs and 

natural products. In this context, his group recently achieved C-H arylation of 

phenyl urea derivatives using a dual metallophotoredox catalysis. His future goals 

are to achieve C-H functionalization reactions such as acylation, 

trifluromethylation, olefination etc. The group is also interested in remote C-H 

functionalization of aliphatic carboxylic acids ( & ), phenyl acetic acid & mandelic 

acid derivatives (meta & para) using suitable templates. 
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2.3 Bio-inorganic Chemistry

Metalloenzymes catalyze various biological reactions important to maintain a 

normal biological-homeostasis for life sustainability.   Dr. Pankaj Kumar Koli's

group is focusing on mimicking enzymatic systems such as Nitric Oxide Synthase 

(NOS), Nitrite Reductase (NiR), Nitric Oxide Dioxygenase (NOD) (Fig. 2.3). His 

group is characterizing various metal oxygen intermediates: metal-peroxo (M-

O ), metal-superoxo (M-O ) and metal-oxo (M-O ) to provide insight into the 2– – 2–

2 2

mechanistic pathways of different enzymatic reactions.  

Figure 2.2 

Dual palladium-

photoredox catalyzed 

C-H arylation of phenyl 

ureas

Figure 2.3 

Biomimetic Systems & 

Inorganic Chemical 

Transformations in 

Biological Systems.

Another interest of his group is activation of biologically important small 

molecules like  etc. with transition metal ions for catalyzing O , NO, CO, Co , and H S,2 2 2

various biological reactions. Related areas of research include bio-sensing of 

signaling gases ( ) and reactive oxygen species (ROS, such as NO, CO and H S2

superoxide, peroxynitrite, hydroxyl radicals, NO  etc.), and on water oxidation, 2

catalysis, and also developing the bio-nanomaterial as a substitute of biologically 

hazardous synthetic polymers (polyethylene, polyesters etc.). 

2.4 Organometallics

The research interests of 's group is on applications of  Dr. Arun Kumar Bar

molecular and supramolecular magnetic materials to improve their performance 

in applications such as memory storage, quantum computing and 

communication, spintronics, bionics, . They design and synthesize smart etc
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organic/inorganic ligands to achieve metal complexes that enforce desired 

chemical functionality and geometric topology around the metal centre(s). The 

ionic magnetic anisotropy of an anisotropic metal centre can be tailored  via

tuning the coordination geometry and crystal-field topology. Various 

spectroscopic, X-ray crystallographic, magnetometric techniques and analytical 

methods are used to characterize the materials both in molecular and bulk 

forms. Chemical and geometric tuning at the molecular level can render single-

molecule magnet behavior in hierarchical rare-earth and transition metal 

complexes (Fig. 2.4.1).

Figure 2.4.1 

(a) A cartoony 

representation for 

observing the change of 

magnetic anisotropy 

upon changing 

coordination geometry; 

(b) A Dy(III)-based 

complex with 

pentagonal bipyramidal 

coordination geometry 

that exhibits single-

molecule magnet 

behaviour. 

Figure 2.4.2 

Area of research (left); 

Cooperative Mn-

complex used for 

AD/HT reactions (right)

Catalytic processes are primarily involved in the synthesis of 80% of all 

industrially produced chemicals. Complementary to the leading approaches to 

develop new catalytic systems by rational design, is the combinatorial and high-

throughput methodologies. research interest Dr. Ekambaram Balaraman's 

includes mechanistic approach to design and development of novel 

catalysts/catalytic materials for dehydrogenation of feedstock chemicals 

(hydrogen generation), C-1 chemistry (includes CO  to value added chemicals and 2

polymer), and development of novel donors in Ziegler-Natta polymerization 

catalysis (Fig. 2.4.2).

2.5 Mass Spectrometry Imaging

Dr. Shibdas Banerjee's group focuses on analytical studies using ambient 

ionization mass spectrometry (MS), which is an emerging technique for 

molecular and biochemical assays with very high sensitivity and specificity. Dr. 

Banerjee's lab employs desorption electrospray ionization mass spectrometry 

(DESI-MS) technique for disease diagnosis and cancer margin analysis (Fig. 2.5). 

He aims to discover metabolic biomarkers for diagnosis of different types of 

diseases, towards developing and optimizaing protocols for DESI-MS in cancer 
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margin analysis, early detection of unilateral ureteral obstruction (UUO), and 

diagnosis of nephrotic syndrome. A high-throughput MS screening method has 

also been established for blood analysis of Schizophrenia patients with a final 

goal to develop a point-of-care blood test for Schizophrenia, which is not 

available till date.

Banerjee's lab is also actively engaged in an international collaboration with Prof. 

Richard N. Zare (Stanford University), Prof. Lourival D. Possani (UNAM Mexico), 

and Prof. Rogelio Hernández-Pando (INCMNSZ Mexico) for analyzing scorpion 

venom components and studying their biological activities. The team has found 

two new color-changing benzoquinone compounds from the venom of a 

scorpion ( ), which show promise in treating tuberculosis (TB) Diplocentrus melici

and staph infections.  

Figure 2.5 (a) 

Illustration of DESI-MSI 

ion source to analyze 

cancer margin from 

biopsy specimens (b) 

Negative ion mode 

DESI-MS profile from a 

single pixel of normal and 

cancerous tissue. (c) 

Spatial distribution of 14 

different lipids in a 

prostate tissue 

specimen (upper left 

shows the 

corresponding H&E 

staining) that contains 

both normal (blue 

outline) and cancer (red 

outline).
Apart from biological studies, the group is also involved in developing 

microdroplet chemistry and online mass spectrometry for understanding 

reaction mechanism. Different online ambient ionization (DESI, paper spray, 

electrospray ) mass spectrometry techniques are being used to capture etc.

transient fleeting intermediates from the reaction mixture informing details of 

the reaction mechanism.

2.6 Main Group Chemistry and Catalysis

The focus of  research group is the syntheses of carbine  Dr. Sudipta Roy's

supported highly oxygen and moisture sensitive heterodiatomic(0) compounds 

of main group elements/mixed main group element(0)-transition metal(0) and 

their potential applications in homogeneous catalysis (Fig. 2.6). The group works 

on both experimental and computational chemistry, which provides a thorough 

insight of the bonding of the exotic molecules made as well as the mechanistic 

aspects of the ongoing homogeneous catalysis. The group is also involved in the 

methodology development using novel transition metal complexes in order to 

synthesize small biologically relevant organic molecules.
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2.7 Functional Materials 

Dr. V. Aravindan's group is focusing on the recycling of electronic wastes which is 

important in terms of green & sustainable earth and is one of the main challenges 

for material chemists. Among the various e-wastes, handling of spent Lithium ion 

batteries (LIB) for potent and environmentally benign applications such as gas 

storage are highly desired. Carbonaceous materials have been considered as one 

of the promising materials in gas storage like N , H  and CO  due to their excellent 2 2, 2

properties. During recycling of spent LIB, a separator (polymers) and anode part 

graphite are disregarded parts compared to metal-rich cathode material (Fig. 

2.7.1). In recent work, he has developed approaches for the preparation of 

carbon nanostructures from the separators and graphene from spent LIB anode 

as gas storage materials. His group has successfully generated the polymer 

separators from spent LIBs and used them as precursors to prepare the carbon 

hollow spheres, using the template-free synthesis strategy rather than the 

routine procedure that takes strong acids like HF to remove that template. 

Similarly, reduced graphene oxide (rGO) has been prepared from spent LIB's 

graphite using their outer Al metallic cases as reducing agent instead of harmful 

chemical reductant such as hydrazine. They have successfully demonstrated 

efficient gas (N , H  and CO ) storage by using recycled materials from spent LIBs 2 2, 2

with good storage capabilities. 

Figure 2.6 

(a) Cyclic Alkyl(Amino) 

Carbenes as the 

excellent ligands for the 

stabilisation of exotic 

species of Group 13 to 

15 elements. (b) Mixed 

3d/4f complexes as the 

excellent homogeneous 

catalysts for the 

synthesis of small 

organic molecules 

having biological 

importance.

Figure 2.7.1

Schematic 

representation of 

the recovery 

process of Spent 

LIB
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Dr. Janardan Kundu's group is interested on multifunctional materials that 

target applications in energy and environment. Metallic and semiconducting 

particles (bulk and nano phases, thin films) constitute the major focus in his 

group using wet chemistry synthesis and device techniques as integral part of 

research efforts. Currently, his focus is on low dimensional lead halide 

perovskites (2D shown in Fig. 2.7.2) and 1D for applications in broad band 

emission for LEDs. Tuning the dimensionality of these perovskites is achieved 

through rational choice of ligand, and reaction conditions. Tunability of the 

structure of the resultant low dimensional perovskites largely controls the 

properties of the broad band emission. Fundamental studies understanding the 

various factors that govern the successful generation of efficient broad band 

emission in these low dimensional perovskites is heavily investigated utilizing a 

synthetic approach.

Figure 2.7.2

Representative 2D 

structure of Lead 

Bromide Perovskite with 

ligand 2-(2-

Aminoethyl)isothiourea 

dihydrobromide wherein 

the ligand is localised in 

between successive 

layers of lead halide 

octahedra forming the 

inorganic 

semiconducting 

framework exhibiting 

broad band emission.

Dr. Jatish Kumar's research group is focused on the design, synthesis and 

investigations of novel organic, inorganic and hybrid chiral nanomaterials that 

can find applications in the field of neurodegenerative disease detection and 

development of security inks and light emitting materials. The first project is 

focused on the single particle investigations of chiral plasmonic gold and silver 

nanomaterials with an aim to understand the basic mechanism of nanoscale 

chirality. These will be used for the diagnosis and therapy of neurodegenerative 

diseases such as Alzheimer's and Parkinson's disease. The second project is on 

the synthesis of organic and inorganic nanomaterials that can emit chiral light 

and will be employed to study the mechanism of excited state chiral 

luminescence in organic and inorganic molecular systems. The ultimate aim is to 

develop chiral emissive nanomaterials that can replace the currently existing 

luminescent inks in anti-counterfeiting technology and will provide higher level of 

security for safeguarding valuable documents such as passports, visas and 

currencies. The synthesized nanosystems as light emitting materials will also be 

explored for  organic light emitting devices (OLEDs) (Fig. 2.7.3).
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Figure. 2.7.3 

Scheme depicting chiral 

organic plasmonic and 

nanomaterials that can 

find applications in bio 

sensing and as chiral 

light emitting materials 

in OLEDs and security 

tags.

2.8  Theoretical and Computational Chemistry

The research group of Dr. Padmabati Mondal focuses on connecting 

biochemical processes with basic theory using multi-scale computational 

methods. The three important ingredients in this context are: 1. Quantum 

mechanical study of excited state processes of transition metal complexes and 

organic chromophores: Theory and application of light-induced processes 

involving excited states, which often demands inclusion of non-adiabatic 

coupling and spin-orbit coupling for accurate description of subtle phenomena is 

of interest. Her group is involved in theoretical study of biological enzyme 

catalysis reactions using molecular dynamics simulation study of protein-ligand 

binding leading to computational drug design. The project of Dr. Mondal is on 

multi-scale computational study on the microscopic origin of 'happiness and 

sound sleep'. Serotonin and melatonin, produced from L-tryptophan, are two 

hormones responsible for happiness and sound sleep, respectively. The 

theoretical spectroscopy and photochemistry of tryptophan and its derivatives, 

in particular the role of light in serotonin production and functionality are being 

investigated using combined quantum mechanical/molecular mechanical 

Figure 2.8.1

Serotonin, melatonin 

and their connection 

to happiness and 

sound sleep via light 

and receptors
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methods.  The  theoretical understanding behind mechanism, kinetics and effect 

of serotonin-receptor binding leading to the feeling of happiness are being 

explored and extended  using molecular dynamics simulations methods.  

In the area of computational interstellar chemistry Dr. Raghunath O. 

Ramabhadran's group is shedding light on the possible weak interactions in the 

interstellar medium. The interstellar medium (ISM) is home to several open shell 

and closed shell molecules considered to be unusual or highly unstable on Earth. 

The chemistry of these molecules in the ISM has been widely studied over many 

decades. However, the concept of weak chemical interactions, which is 

terrestrially well-studied, has not been highlighted much in interstellar 

chemistry. In their study, they have for the first time illustrated the wide variety of 

possible weak interactions in the ISM (Hydrogen bonding, Halogen bonding, 

Pnicogen bonding, Carbon bonding etc.) (Fig. 2.8.2). The astrochemical 

implications of this work is that the weak interactions could significantly impact 

the molecular abundances in the ISM.

Figure 2.8.2

Representative 

structures illustrating 

the different types of 

weak interactions 

(Hydrogen bonding, 

halogen bonding, 

pnicogen bonding, 

carbon bonding etc.) 

plausible in the 

Interstellar Medium 

(ISM).

Further, in experiment collaborative work with Prof. Roderick Bates (NTU, 

Singapore) on elucidating the mechanism of the intramolecular oxa Micheal 

reactions was elucidated. Despite the reaction being known since many decades, 

there were conflicting reports about the factors responsible for the observed 

stereo-selectivity. Using a prototype model, each of the factors have been 

probed, and their roles elucidated. The aim is to understand how late or early the 

transition states for the stereoselectivity determining step critically impact the 

observed selectivities. 

Theoretical and computational soft matter group of Dr. Rakesh S. Singh focuses 

on the development of rational (bio-inspired) design principles for soft functional 

materials with broader applications in the fields ranging from materials to 

biological sciences. The major challenge in the synthesis of soft materials through 

self-assembly route lies in selecting or designing inter-particle interactions that 

would spontaneously and reliably drive the constituents to assemble into the 

target structure. Dr. Singh's group employs theoretical and computational tools 

rooted in statistical mechanics to characterize and control the solvent-mediated 

effective pair interactions at molecular/nano- scales to optimize the emergent 

properties at meso- or/and macro-scales. His group is also interested in 
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understanding the principles governing the self-organization in systems driven 

far from equilibrium. These systems are known to show intriguing spatio-

temporal self-organized structures, the most fascinating example being the 

organization of active sub-cellular structures, eg., cytoskeletons). Here, Dr. 

Singh's group intends to uncover the effects of non-thermal noise and external 

fields  on the emergent bulk phase behavior. 

Figure 2.8.3

 (a) Multi-scale modeling 

of soft matter systems. 

(b) Complex self-

assembled structures in 

soft materials.

3.0 Biological Sciences

Research in Biology at IISER, Tirupati is diverse covering biological systems across 

scales. Interests in the department ranges from single biomolecule biophysical 

studies to studying the ecology of populations of birds and mammals. 

Fundamental research in cell biology, plant and animal development, systems 

biology and neuroscience is complemented by research in plant molecular 

biology aimed at improving crops, infectious diseases to tackle mycobacterial  

and malarial parasite as well as in cancer biology. Individual research programs 

and the recent advances made are highlighted here.

3.1 Plant Biology

Dr. Annapurna Devi Allu's research focuses on understanding the transcriptional 

and epigenetic regulation of plant growth and stress responses. As the current 

climatic predictions indicate a greater probability for the co-occurrence of stresses 

under field conditions, understanding the basis of plant response to a 

combination of stresses is of great importance. Exposure of plants to a mild stress 

has been shown to “prepare or prime” them to mount an efficient response upon 

encountering a secondary stress. Such “primed response” modulates the plant's 

reaction to multiple stresses. Dr. Allu's research group is particularly interested in 

studying specific effects of priming on plant response to individual and combined 

environmental stresses (Fig. 3.1.1). Using a combination of epigenomic and 

transcriptomic approaches, her group aims to (i) unravel the molecular 

mechanisms that regulate the priming response(s) (ii) gain insights into the 

regulatory mechanisms that govern the specialized response to combination of 

abiotic stresses (iii) identify key transcription factors (TFs) and establish their gene-
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regulatory circuits (iv) understand the epigenetic and transgenerational regulation 

of stress memory. Her current research uses model plants Arabidopsis thaliana 

and rice (  L.). Oryza sativa

Figure 3.1.1 

Effect of priming on 

heat stress imposed 

growth inhibition in rice 

seedlings. Heat stress 

significantly inhibits the 

growth of rice seedlings 

(unprimed) compared 

to control, whereas such 

effect has been 

minimised in primed 

plants.

Currently, the group is establishing a platform to screen rice  mutant EMS

population in response to priming and abiotic stress responses. Her research 

interests also span unravelling the regulatory mechanisms underpinning leaf 

senescence, the evolutionarily acquired process that is closely linked to plant 

fitness and seed quality.

Dr. Eswarayya Ramireddy's group research focuses on understanding the root 

plasticity towards environmental cues such as drought, salt and 

nutrient/deprived conditions. Roots are essential to the plants not only for 

sensing the water but also act as a selective barrier between nutrients uptake and 

harmful elements/microorganisms surrounded in the rhizosphere. They 

hypothesize that an improved root system architecture (RSA) of the plant not only 

helps to the optimal plant growth but also serve as a better sink. To this end, they 

engineered the RSA of major crop plants like barley and oilseed rape plants by 

reducing the phytohormone cytokinin status in a spatiotemporal manner with 

the collaboration of Freie Universität Berlin, Germany. The results from this 

project revealed that an optimised and engineered RSA of plants helps the plant 

to survive drought conditions and also aid in efficient uptake of the minerals. 

Further, usage of transgenic barley and oilseed rape plants with improved RSA 

are envisaged for biofortification and phytoremediation technologies 

(Ramireddy et al., 2018a; Ramireddy et al., 2018b; Nehnevajova E, Ramireddy E et 

al., 2019). These articles demonstrate that modulation of cytokinin levels in 

tissue-specific manner increases the uptake of beneficial elements like Zn to 

nearly intends tp 40-45% in edible grains. Zn biofortification is important, as 

insufficient uptake of Zn by humans causes malnutrition and related health 

disorders in more than 2 billion people worldwide. The group intends to the 

molecular mechanism underlying Zn biofortification.

The research on underutilized/neglected crops gained more importance during 

the last decade. Grain amaranth is one such underutilized crop, which tolerates 

full sun, drought, high temperatures and low soil fertility. Dr. Ramireddy is 

involved in Grain amaranth crop improvement by establishing TILLING/Eco-

TILLING platforms using Next Generation Sequencing technologies (NGS) 
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(Fig. 3.1.2). More than 100 accessions of grain amaranth have been collected and 

plants are grown in shade house for morphological phenotyping for high lysine 

content in grains. His group is also working in the rice yield improvement by 

investigating and identifying the novel alleles responsible for grain yield in rice. 

He is collaborating with local agricultural university and regional agricultural rice 

research centers, who are are screening 200 rice varieties of India for allele 

mining of important yield-related genes by targeted resequencing.

Figure 3.1.2 
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Figure 3.1.3 

Receptor-mediated 

signalling modulates the 

downstream signalling by 

activating multiple 

regulatory genes. Studies 

of receptor-mediated 
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genomics and 

proteomics approaches 
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regulatory genes which 

modulate plant growth, 

development, nodule 

formation and stress 

responses in crop 

legumes and other 

plants.

Dr. Swarup Roy Choudhury's research group is interested in identifying the 

molecular and cellular mechanisms behind signal transduction in plants to 

unravel plant signaling pathways from receptors to signaling cascades and target 

genes that are crucial to root nodule development, plant architecture 

determination and stress adaptation. The important questions addressed are: (i) 

how signaling is initiated by receptor-like kinases and what are the ligands that 

bind to the receptors? (ii) how downstream regulatory network is modulated by 

receptor kinases from lower to higher groups of plants? and (iii) how receptor-

mediated signaling orchestrates the gene expression? These questions are 
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addressed both in model and crop plants using appropriate tools in biochemistry, 

molecular biology, genetics, cell biology and biotechnology towards improving 

agricultural productivity. The group is currently investigating signalling 

mechanism by which Nod factor receptor-like kinases control nodule formation 

in chickpea ( ) and the role of G-protein signalling to control various Cicer arietinum

developmental processes and stress responses in legumes.

3.2 Genome Biology and Cellular Adaptations

Mammalian cells encounter highly stressful situations, which lead to biological 

responses following the damage assessment of a cell after which the cell mounts 

either a protective or cell-death trigger.  group is addressing the Prof. B. J. Rao's

question of how do cells compute such life and death situations? They study 

mechanisms of efficient molecular protein-machines that dictate these 

outcomes. Specifically, they describe a cell protective machine that following its 

Poly-ADP-ribosylation during excess stress leads to its collapse that triggers the 

cell towards cell death response. They describe an ATR Kinase that imparts the 

cell protection by stalling the activation of PIDDOSOME death-machinery in a 

normal cell. The cellular protein-machines are believed to be dynamic and acting 

as “computational switches” whose regulation of ON and OFF states constitutes a 

very important and fundamental part of cell survival strategy.

Figure 3.2 
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3.3 Single Molecule Biophysics

Dr. Nibedita Pal's lab focuses on amalgamating DNA nanotechnology and 

biomolecule in its native form to answer basic questions that are pertinent to the 

field of Biophysics. The research aims at designing reconfigurable DNA structures 

and its potential application in therapeutics. Additionally, the lab is working on 

setting up from scratch a single molecule Fluorescence Correlation Spectrometer 

(FCS) by assembling opto-mechanical components. FCS combined with 

Fluorescence Resonance Energy Transfer (FRET) will be used to study the 

mechanism of biomolecule induced conformational transitions of higher order 

DNA junctions, such as cruciform and G-Quadruplex DNA. Breast cancer 

susceptibility gene 1 (BRCA1) protein is one such biomolecule which shows 

functional diversity in tumor suppression, DNA damage repair, transcription, 

chromatin remodeling and cell cycle checkpoints. BRCA1 shows strong selectivity 

towards topologically constrained DNA. However, very little is known about the 

underlying mechanism, its direct role in stabilizing constrained DNA structure and 

effect on subsequent pathways. Using FRET-FCS, which has the unique capability 

of investigating conformational dynamics in biomolecule, we are planning to 

unmask not only the presence of any subpopulation of the complex but also 

related mechanistic steps and investigate whether these interactions are 

modulated by other proteins of BRCA1-associated genome surveillance complex 

(BASC).

3.4 Molecular Microbiology 

Dr. Raju Mukherjee's group is interested in understanding drug permeation in 

Mycobacterium tuberculosis whose outcome is useful for rational design of future 

drugs with better penetration. Although the transport of nutrients across the 

bacterial inner membrane and the processes mediating transport have been 

extensively studied, the mechanism by which nutrients permeate across the 

extraordinarily thick mycomembrane is poorly understood. The group aims to 

identify and characterize the key outer membrane proteins including 'porins' that 

are essential for nutrient and antibiotic uptake. Towards this they employed two 

screens involving high-density transposon mediated mutagenesis followed by 

massively parallel sequencing and mass spectrometry based proteomics. 

Figure 3.4 
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intrinsic resistance 

factors that mitigate 

antibiotic efficacy.
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The high titre mycobacteriophage (1x10e11) generated was utilized to create a 

high-density mutant library in which was screened for Mycobacterium tuberculosis 

selection of growth in minimal medium with select nutrients. The high coverage of 

the library allowed identifying new essential features in the mycobacterial genome 

including few non coding RNAs. In an orthogonal approach the group used several 

detergents to extract the outer membrane proteins in mycobacterium and 

compare their differential expression as a function of growth phases. The screen 

has identified around 900 proteins across different functional categories including 

lipo-proteins. Bioinformatics analyses are underway to prioritise the observed 

outer membrane proteins for validation. These proteins are being characterized 

for their role in drug uptake by monitoring their localization and role in generating 

hyper-susceptibility to small hydrophilic drugs including isoniazide, ethambutol, 

D-cycloserine etc.

3.5 Developmental biology and Stem cells

The group led by is focussed on addressing Dr. Ramkumar Sambasivan 

mechanisms of cell fate commitment during mammalian embryo development. 

In particular, the interest is to uncover the developmental mechanism underlying 

the formation of organ-specific stem cells / progenitors in early embryos. This 

fundamental understanding is key to tackle human disease.

Generation of specific differentiated cell types in the petri dish from stem cells is 

valuable to model diseases and potentially useful to treat degenerative 

conditions. Understanding how the cell types are formed in the embryo during 

development is crucial to derive them in the dish from stem cells. The gene 

regulatory network controlling the differentiation of progenitor cells into 

functionally specialized cell types is well studied, however the genetic program 

driving the early steps that form the organ-specific progenitors remains poorly 

understood. Dr. Sambasivan group's work focusses on how such progenitors are Figure 3.5 
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formed from mesoderm, the primordial layer that gives rise to a vast array of 

specialized cell types of various tissues such as blood, muscle, bone and organs 

such as heart, kidney and gonads. Their work is beginning to uncover the external 

signaling cues and transcription factor network governing progressive fate 

commitment in mesoderm along the head-to-tail body axis. Leveraging the 

group's previous findings, which revealed the earliest steps in head mesoderm 



56| Annual Report 2018-19

development, they have derived a clinically relevant progenitor population in the 

lab. On-going studies will aid efforts to generate head and facial skeletal muscle 

from these progenitors in the laboratory from stem cells, which will serve to model 

muscle-wasting diseases preferentially involving head and facial muscle groups.

Overall, Dr. Sambasivan's research program is anchored in developmental 

biology with emphasis on early fate commitment mechanisms operating in 

mammalian embryos. Their motivation comes from the potential our discoveries 

hold to impact efforts in disease research and medicine.

3.6  Ecology

Dr. Robin Vijayan's group works in the fields of landscape change, climate change 

and its effect of birds, and bioacoustics. His group's work has provided the first 

examination of landscape change across the last four decades covering the entire 

montane landscape – the Shola Sky Islands habitat. His group has examined the 

phylogeny and effects of paleoclimatic fluctuations on the endangered Forest 

Owlet and its co-occurring and conspecific species. Various bioacoustics 

approaches have been used to understand the avian diversity in different habitats.

Figure 3.6 
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3.7 Cellular and Molecular Oncology

Dr. Suresh Pakala's group is investigating deregulated metabolism in cancer 

cells, which demand high energy for cell proliferation needing enhanced glycolysis 

(Warburg effect). The proliferating cancer cells also upregulate the glucose and 

glutamine metabolism to provide precursors for the biosynthesis of lipids and 

nucleic acids. Cancer cells are often reprogrammed to utilize glycolysis rather than 

oxidative phosphorylation as their major source of energy needed for cell 

proliferation. Lactate dehydrogenase A (LDHA), a key enzyme involved in the 

Warburg effect converts pyruvate to lactate and NADH  to NAD . Aberrant + +

expression and activation of LDHA is closely associated with many cancers and 

contributes to cancer cell proliferation and survival and hence LDHA has been a 

potential target for the treatment of cancers. Higher levels of LDHA were observed 

in malignant tumors compared to normal tissues. Several studies reported that 

LDHA plays an important role in the growth, invasion and metastasis of malignant 
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tumors. At present Dr. Pakala's lab is primarily focusing on understanding the role 

of chromatin modifiers and several other novel transcriptional factors in cancer 

metabolism and deregulated metabolism driven cancer metastasis. They have 

identified few chromatin modifiers and transcription factors with their role in 

glucose metabolism and influencing the Warburg effect. Currently the lab is 

working towards understanding the mechanistic insights into the regulations of 

glucose metabolic genes by these chromatin modifiers in metastatic cells, and 

these studies will be high helpful to develop novel therapeutic strategies for the 

treatment of cancer. 

The research of laboratory focuses on understanding the Dr. Sanjay Kumar's 

differential expression of the genes between healthy ovarian epithelial cells, 

differentiated cancer, and cancer stem cells. The screening of differentially 

expressed genes was done by using datasets from the NCBI gene expression 

Omnibus (GEO) database. Protein-protein interactions between those commonly 

upregulated genes and those associated with various biological pathways were 

carried out by using STRING (v11.0), BioGRID and KEGG database. The KLF8 

transcription factor was found to be upregulated in several types of cancers and 

identified as a crucial regulator of epithelial to mesenchymal transition in cancer 

progression. Western blot and qPCR were used to detect the expression of KLF8, 

phospho, and total Smad2, E-cadherin, and vimentin in an ovarian cancer cell line 

with or without TGF-  treatments. To further establish whether SMAD2/3 is β

transcriptionally regulating KLF8 gene expression or not, Dr. Kumar's group 

designed a KLF8 promoter reporter system by cloning sequences of KLF8 

promoter from genomic DNA and then sub-cloning it upstream of a luciferase 

reporter gene.

3.8 Genomics and Systems Biology

The main focus of  group is to obtain a systems-level  Dr. Sreenivas Chavali

understanding of how variation in biological information flow affects phenotypes 

and fitness and vice-versa, with special emphasis on human diseases. This is 

done by understanding the role of genetic variation on health and disease by 

studying their effects on the function, regulation and evolution. Specifically, the 

group investigates repetitive and low-complexity sequences, with special 

emphasis on intrinsically disordered proteins/regions. They investigate biological 

information flow at different scales of complexity (genome(s), systems and 

molecular levels) and at different time-scales (at an instant to millions of years) in 

diverse organisms ranging from yeast to humans. The research work in the group 

involves computational investigations integrating and analyzing large-scale 

datasets employing machine-and deep-learning approaches, coupled with 

experimental investigations. Currently, the group is involved in curating 

literature, retrieving and organizing diverse datasets ranging from sequence, 

structure, molecular interaction networks, transcriptional, post-transcriptional, 

translational and post-translational regulation and evolution in yeast and 

humans. Efforts are underway to establish computational pipelines to analyse 

large-scale transcriptomics data. 
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3.9 Cancer Biology and Immunology 

Healthy cells attach to the surface for optimal growth and when they get 

detached from the surface, they undergo a form of apoptosis called anoikis. 

Certain players of the cellular apoptosis machinery including Bim, BMF etc., 

mediate this form of cell death. Both Bim and BMF, the pro-apoptotic members of 

the Bcl2 family are usually kept repressed. When the cells detach,  BIM, BMF

expression and activity gets induced and the cells undergo death due to anoikis. 

The signals and the transcription factors involved in their repression  vs

expression and activation are not clear. During metastasis, cancer cells detach 

from their surface to travel to new sites and establish cancer at new sites in the 

body; however, during the detachment of cancer cells, anoikis does not happen 

because  and  are actively repressed. Bim BMF Dr. Sivakumar Vallabhapurapu's 

lab is trying to understand the molecular mechanism behind repression  vs

expression and activation of and  in detachment of cancer cells. To this Bim BMF

end, Dr. Vallabhapurapu's lab have cloned the different promoter regions of Bim 

and BMF genes. A detailed analysis of these promoters will help to identify signals 

and transcription factors involved in the repression of these genes, assisting 

escape of anoikis death by the metastatic cancer cells. In addition, the group has 

also cloned other genes such as and  suggested to play a role in anoikis Bit1 Kaiso

resistance in cancer. Gaining mechanistic insights into the function of Bit1 and 

Kaiso in anoikis and targetting the  and  repression in cancer cells would Bim BMF

help design new therapeutic approach to prevent cancer metastasis. 

Dr. Vallabhapurapu's lab is also interested in identifying and understanding the 

role of a molecular complex HDAC4-RelB in multiple myeloma and the immune 

system. This complex is required for the survival of multiple myeloma cells 

regardless of the oncogenic mutation/s that caused the initial malignant 

transformation. The aim is to develop strategies to disrupt the HDAC4-RelB 

complex to translate results to myeloma therapy. They have cloned several 

smaller fragments of both HDAC4 and RelB for bacterial as well as mammalian 

expression to map the interaction region. Further work will identify the hot spots 

of the HDAC4-RelB interaction, towards design of disruption strategies of HDAC4-

RelB complex.

3.10 Molecular and Cellular Parasitology

Malaria caused by  is a disease of tropical and subtropical parts of Plasmodium sp.

the world majorly affecting countries like Africa and India. The  falciparum

parasites specifically cause severe symptoms like coma, multiple organ failure in 

patients and the severity of  arises from its ability to block the blood falciparum

flow in the capillaries by formation of clumps or agglutinates with uninfected 

RBCs (Rosetting).  group research focuses on understanding Dr. Suchi Goel's

host and parasite factors that drives the rosetting phenomenon. Until now it has 

been shown that host serum factors act as bridge between host and parasite 

proteins to strengthen the interactions to be able to withstand high blood 

pressure flow. Dr. Goel's work has identified a  parasite strain that falciparum

forms bigger and tighter rosettes in absence of serum. This importantly suggests 



  Annual Report 2018-19 | 59

that parasite has evolved a protein that does not depend on the presence of host 

factor to form tight rosettes. Following this strain for 3 months indicated that it 

continues to maintain formation of big and tight rosettes in absence of serum. In 

order to identify the parasite proteins. Rosetting involves binding of parasite 

proteins belonging to variant gene family of proteins; PfEMP1, RIFIN and STEVOR 

and erythrocyte surface proteins. Using quantitative mass spectrometry her  

group has identified PfEMP1 and RIFIN that is highly expressed in this parasite to 

be involved in rosetting. Current work involves establishing their role in serum 

independent rosetting.

Dr. Goel's group also investigates the role of only transcription factor family PfAP2 

(Apetala2) present in malaria parasites in regulating various developmental 

stages of the parasite. Using bioinformatics analysis, PfAP2 has been identified to 

specifically express at gametocyte stage of the parasite. The binding domain of 

PfAP2 has been cloned and expressed and ChIP analysis is done to identify 

downstream genes regulated by gametocyte stage expressed PfAP2.

Figure 3.10 
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3.11 Neuroscience 

Dr Vasudharani Devanathan is interested in complex phenomenon of neurite 

formation and extension which is tightly regulated by outgrowth promoting and 

inhibitory cues. Finely balanced cues assure the formation of precise synaptic 

connections in a homeostatic system and any failure in this balance caused by 

altered signaling mechanisms leads ro impediments in the ability of neurons to 

regrow in case of injury and degeneration. Secondary signalling pathways (eg: G 

protein and Notch signaling) required for maintaining cellular homeostasis are 

implicated in neuritogenesis maintenance. Recent studies highlight the role of 

Notch as a pathway involved in maintenance of neurons in addition to being only 

involved during development. The current research focuses in understanding 

specifically how some important neuronal proteins such as Neuronal Cell 

Adhesion Molecule (NCAM), Caspr/Paranodin and Prion might be involved in 

neuritogenesis along with their signaling partners. Systematically deciphering 

their role in two different CNS neurons such as Hippocampal and Retinal neurons 

will allow understanding of different roles of CAMs and their signaling partners in 

holistically regulating neuritogenesis. Comparisons of two different neurite 

extension processes  to see how signaling pathways might be similar or different. 

will lead to understanding how new neurites are formed in injured spinal cord 

model. 
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Figure 3.11

Schematic 

representation of 
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4.0 Mathematics

The research of faculty of mathematics department at IISER, Tirupati is centered 

on Algebraic Geometry, Automorphic forms, Complex Geometry, Differential 

Geometry, Galois Representations, Number Theory, Hormonic Analysis, 

Representation Theory and Topology. 

4.1 Algebraic Geometry 

Dr. Girja Shankar Tripathi has been working on various problems in algebraic 

Geometry. In the setting of motivic homotopy theory Dr. Girja Shankar Tripathi 

has been working on various projects about algebraic K-theory and its versions. 

More precisely, he has been working on constructing push forward maps in 

higher Grothendieck-Witt groups; studying constructible Witt groups for the 

category of perverse sheaves; and studying algebraic cobordism and its 

quotients like Morava K-theories. 

Dr. D.S. Nagaraj is working in the area of algebraic geometry. In particular, he is 

interested in studying vector bundles on projective manifolds. He has explicitly 

determined the “Seshadri Constants” of some Grassmaniann Bundles over a 

curve. This is a joint work with Biswas (TIFR, Mumbai), Krishna (CMI, Chennai) and 

Newstead (Univ. Liverpool, UK). These results are generalization of various 

spacial results known in special cases. In another joint work with El'Mazoni (univ. 

d'Artois, France), Dr. Nagaraj determined all possible types of hyperplane 

sections of a Fano three fold in its natural embedding. 

Dr. Souradeep Majumder in collaboration with Dr. Ronnie Sebastian (IIT, 

Bombay) has been working on the real rationality of moduli spaces of bundles with 

fixed determinant over a real curve. In particular the situation when the base curve 

has no real rational points was investigated and the birational types of the moduli 

spaces as real varieties were classified. This work has been submitted for 

publication. 
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4.2 Automorphic forms and Complex Geometry 

Dr. Anil Aryasomayajula is working in the area of Automorphic forms and 

Complex Geometry. He had in the past derived optimal estimates of Bergman 

kernels associated to high tensor powers of holomorphic line bundles defined 

over complex manifolds. In continuation of this work, Dr. Aryasomayajula 

studied the applications of the optimal estimates to the specific case of line 

bundle of modular forms defined over a modular curve. To be more specific, for 

the past one year, he is trying to apply his previous work to estimate Fourier 

coefficients of cusp forms and derive optimal estimates of cusp forms in the 

direction of a conjecture by Blomer-Holowinsky. He has some partial results, and 

will continue to work in that direction for the coming academic year. Dr. 

Aryasomayajula is also trying to extend his estimates to higher dimensional cases 

of Picard and Siegel modular cusp forms. 

4.3 Differential Geometry and Topology 

Dr. H. A. Gururaja is working in the area of differential Geometry. He is working 

on the conjugacy rigidity problem for complete, non-compact Riemannian 

manifolds under uniform geodesic conjugacies. His ongoing work (with 

collaborators) shows in particular that the property of a manifold of being 

conjugate-point-free is preserved under uniform geodesic conjugacies. This has 

as a consequence of the fact that a flat cylinder is conjugacy rigid within the class 

of uniform geodesic conjugacies. 

Dr. B. Subhash's main area of research is Topology and Differential Geometry. Dr. 

Subhash is continuing the study of right generalised projective spaces, in 

particular to understand the cohomology ring with mod 2 coefficients and the 

Whitney triviality of suspensions of these spaces. In another work in collaboration 

with Aniruddha Naolekar (ISI, Bangalore) and Ajay Thakur (IIT, Kanpur) they have 

studied manifolds on which all oriented bundles have trivial Euler class. This study 

was motivated by the recent interest in understanding the Euler class of oriented 

bundles over manifolds. They have obtained a complete characterisation of these 

manifolds in low dimensions. These results have been submitted for publication. 

In collaboration with Dr. Gururaja, he has published an expository work on the 

orientability of compact hyper surfaces in Euclidean spaces.

4.4 Galois Representations 

Dr Shalini Bhattacharya's research interest lies in the theory of Galois 

representations, particularly the ones attached to modular forms. She has been 

mainly focusing on two projects. (1) The reduction modulo p of two-dimensional 

crystalline local Galois representations. The reduction process has been proved 

to be locally constant in the p-adic weight space but no estimate is available in the 

literature for the radius of this local constancy. She gives a lower bound on the 

radius of local constancy by explicit computations on the automorphic side of the 

p-adic and mod p Local Langlands Correspondences. (2) In an ongoing project 

with Dr. A. Ganguli, IISER Mohali, she is studying Galois representations attached 

to Hilbert modular forms or quaternionic eigenforms. In this case the associated 
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global Galois representation is defined on the absolute Galois group of a totally 

real number field F. The dimension is still two and they study the reduction mod p 

of the restriction of the above mentioned global Galois representation to the 

decomposition subgroup at any place w dividing p in F. The mod p Local 

Langlands Correspondence is not available in this context, so one has to adapt 

more direct methods. 

4.5 Harmonic Analysis 

Dr. R. Lakshmi Lavanya is interested in the problems which arises in Harmonic 

Analysis. The Euclidean Fourier transform relates group of real numbers to its 

characters and the Haar measure. Recently, Cameron L. Williams Bernhard G. 

Bodmann and Donald J. Kouri, proposed an alternative view-point of the Fourier 

transform, in terms of its interaction with dilations and the fact that the Gaussian 

is an eigenfunction. This gave rise to a family of Fourier-like transforms with 

similar properties. Dr. Lakshmi Lavanya is interested in studying the analogous 

question in the following two different contexts - locally compact Abelian groups 

and the Heisenberg group and currently she is studying these questions. 

4.6 Representation Theory 

Dr. Arnab Mitra's research interests primarily lie in the area of representation 

theory, and often in particular, in questions pertaining to distinguished 

representations. (Such questions lie in the confluence of both number theory and 

representation theory and have a natural significance in the subject). During the 

course of this academic year, one of the main projects that he was involved in, 

dealt with the classification of distinguished representations of the quasi-split 

unitary groups, with respect to their symplectic subgroups. In a joint project with 

Prof. Omer Offen (Brandeis University, Boston), they made some important 

advancements on this question, in particular showing the lack of distinction for 

most discrete series representations. Further they investigated the behaviour of 

the distinguished class under the so called Langlands functorial lifting maps in 

this case, resolving several important cases of a recent conjecture of Prasad and 

Dijols. Using the techniques developed in this work, Dr. Mitra has begun the 

program of classifying the distinguished unitary dual for these groups. An 

important case of the so called Speh representation in this context has been 

resolved and is the content of an upcoming paper. In another project, joint with 

Prof. Eitan Sayag (BGU, Beer Sheva), they explored the interplay between two 

generalizations of the well known Whittaker model, namely the Klyachko models 

and the degenerate Whittaker models, with some Langlands functorial 

constructions, namely base change and automorphic induction, for the 

representations of the general linear groups. In a somewhat related work, he also 

classified the precise degenerate Whittaker models that a Speh representation of 

a general linear group admits. In a yet another project, joint with Prof. Rishi Vyas 

(Krea University, Sri city), they studied the so called special idempotents and split 

idempotents in the context of module and derived categories for idempotented 

algebras. They then fully characterized these concepts for path algebras of 

quivers, an important example of such algebras. Apart from these, he was 
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involved in several other projects on distinction for various classical and 

exceptional groups, on which work is currently underway. The most notable 

among these would be the problem on Galois distinction for classical groups 

(joint with Prof. Omer Offen). 

Dr. C G Venketasubramanian's research interest is in the area of representation 

theory. In continuation of his earlier work, he has obtained the structure of full 

theta lifts for a specific class of non-generic l-modular representations of the 

general linear group over a local non-archimedean field F with l different from the 

characteristic of the residue field of F. He is at tempting to obtain the structure of 

full theta lifts of a larger class of both complex and l-modular representations 

using the techniques used in the special case above. In another project, he is 

interested in answering multiplicity questions for certain l-modular 

representations of the general linear group. More specifically, he is interested to 

find whether multiplicity one obtained for the complex representations hold for l-

modular representations as well. 

5.0 Earth and Climate Sciences

5.1 Geochemistry

Igneous Petrology & Mineralogy Group- IPM Group

Dr. Aniket Chakrabarty's  group is working on the different aspects of Rare 

Metal and Rare Earth Elements (RMREE) mineralization in different Indian 

alkaline igneous complexes. The group is particularly interested in 

understanding the mobility of REE, LILE and HFSE during the fluid – rock 

interactions in highly alkaline milieu. Such study is essential and a useful marker 

to locate the RMREE mineralization in alkaline complexes. Dr. Chakrabarty's 

group has recently discovered quite a few rare minerals (e.g. eudialyte, 

nacareniobsite-(Ce), niobokupletskite, marianoite – wöhlerite etc.) from the 

Sushina Hill Complex (SHC) of West Bengal for the first time from the Indian 

subcontinent. This work successfully demonstrates a compressive petrogenetic 

evolutionary model for the rocks of SHC and also opens up a new dimension on 

the genesis of “transitional agpaitic” rocks. 

The formation of transitional agpaitic rocks is poorly- constrained as there are 

limited studies of miaskitic – to – agpaitic transitions. The SHC provides an ideal 

site to investigate these “transitions” as this complex hosts diverse miaskitic and 

agpaitic nepheline syenites and syenites with exotic mineral assemblages. In this 

study they have used mineralogical and geochemical data to describe the 

evolution of transitional agpaitic rocks of the SHC. 

Fenitization associated with carbonatite is another classic and exotic example of 

fluid – rock interactions in almost all the carbonatite complexes around the globe. 

Fenites are generally considered as an extreme product of Na-metasomatism 

during carbonatitic activity. The nature and type of fenitization provides 

important information of the parent carbonatitic melt and can be a potential 
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Figure 5.1 

Schematic illustration 

of Dr. Chakraborty's 

research program 

resource for RMREE mineralization. Dr. Chakrabarty's group is working on the 

different generations of pyrochlore and apatite group minerals from fenites and 

associated carbonatites and their compositional variations to elucidate the 

enigma of carbonatite petrogenesis. 

5.2 Climatic studies 

Dr. Sai Kranthi's research focuses on studying the characteristics of Raindrop 

size distributions (DSD) over India during the Southwest monsoon season as 

inferred by Global precipitation measurement (GPM). 

India is an agro based country and majority of its annual rainfall occurs during the 

southwest monsoon season. This monsoonal rainfall exhibits high spatio-

temporal variability over Indian subcontinent. It is shown in previous studies that 

the precipitating systems possess distinct characteristics in different climatic 

regions over the country, hence, raindrop size distribution is also dissimilar in 

these regions. Knowing the societal applications of DSD, its measurements are 

collected for the past few decades over few stations. But with the recent launch of 

Global Precipitation Measurement core satellite with two dual frequency 

precipitation radars provides a unique opportunity to study DSD measurements 

all over the country. So, the variations in DSD during the southwest monsoon over 

different regions of India and adjoining seas are studied using 5 years (2014-

2018) GPM dual-frequency precipitation radar (DPR) derived DSDs. The mass 

weighted mean diameter Dm are small over oceans than in the land region 

indicating the abundance of smaller raindrops in oceanic rain at all intensities. It is 

evident that, though the cloud drops are smaller over continental regions the rain 

drops are larger than the maritime and orography regions. The microphysical and 

dynamical processes occurring during the descent of precipitation particles play 

vital role in altering the DSDs.
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IISER, Tirupati has started an active summer program under which students from other universities and 

institutions can come and do a research project with faculty at IISER, Tirupati. From the applications 

received, students are selected based on their merits, aptitude and availability of projects.  In summer 2018, 

we offered projects to 12 external students under this program as per details in the list below.  This is in 

addition to 30 internal students of IISER, Tirupati, who did two months of project work with our faculty 

members.

Summer internships 
offered in Summer 2018

Name of the student Name of the Parent institute
Name of the Faculty 

Supervisor

Duration of the 

project

Vignesh Vikundaraman SASTRA University, Tamil Nadu Jessy Jose Two months

Nikhil Phaniraj IISER, Pune Robin Two months

Hiba Ibrahim N Govt. College, Madappally Dileep Mampallil Two months

Vaishna M Sreedharan
Government College, 

Madappally, Kerala
Sunil Kumar S. Three months

A K Swapna
Sri Krishnadevaraya University, 

Anantapur, Andhra Pradesh
Pakala Suresh Babu Four months

Mr. Shubham Sinha IIT, Roorkee Sudipta Dutta Two months

Ms. N. Nanditha IISER, Kolkata Sudipta Dutta Two months

Ms. A. Amirtha Varshiny NIT, Trichy Sudipta Dutta Two months

NIDHIN R H

Indian Institute of Science 

Education and Research 

(IISER), Thiruvananthapuram

Sasmita Mohakud Two months

Miss Lakshmi Prakash

Indian Institute of Science 

Education and Research 

(IISER), Kolkata

Sasmita Mohakud Two months

Vineetha Ashok
Cochin University of Science 

and Technology, Cochin
Thokala Soloman Raju One and half months

Debasish Parida IISER, Kolkata Chitrasen Jena Two months
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Research Equipment 
procured during 2018-19

Multi-Channel battery 

Tester BCS – Model 64 

Channel 

Leica TCS SP8 spectral confocal 

laser scanning

Gas Chromatography Mass Spectrometer 

(GC-MS), OmniStar™ GSD 320 O1, 1–100 amu
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400 MHz Nuclear 

Magnetic Resonance 

Spectroscometer

Calender Machine 

Table top Roll Press

Isothermal Titration 

Calorimeter
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Ultra-high-resolution 

optical tweezers

High resolution mass 

spectrometer with UPLC 

and NanoLC
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The IISER, Tirupati Library has been renamed as 'G. 

N. Ramachandran Library' by Director Prof. Krishna 

N Ganesh in May 2018. The Library started 

functioning from August 2015 to meet the teaching, 

learning and research needs of the students, 

faculty members and staff of the Institute. 

The Library houses a good collection of textbooks, 

general books and reference books such as 

encyclopedia, dictionaries, laboratory manuals etc. 

Library also provides online access to various 

journals as well as full-text and bibliographic 

databases available in the field of basic sciences 

and allied subjects. The Library is a member of e-

Shodh Sindhu: Consortium for Higher Education e-

Resources, formed by Ministry of Human Resource 

Development, Govt. of India and IISER Library 

Consortium. 

More than 1400 books have been added to the 

Library collection during the last financial year. 

Library is using Koha Open Source ILS for 

housekeeping operations of the library.

Collection Statistics of the Library as on 

March 31, 2019

Books:  7265

Gratis Books: 76

 Print Journals/Magazines:  46

E-Journals:  2000+

E-Databases: 6

Library Users:  350

Online journal resources:

American Association for Cancer Research

American Association for the Advancement of 

Science

American Chemical Society

American Institute of Physics

American Mathematical Society

G. N. Ramachandran Library

American Physical Society

American Society for Biochemistry and Molecular 

Biology

American Society for Microbiology

American Society of Plant Biologists

Annual Reviews

Cambridge University Press

Cold Spring Harbor Laboratory Press

Company of Biologists

Duke University Press

EDP Sciences

European Mathematical Society

Geological Society of America

Heldermann Verlag

Institute of Physics

International Press of Boston

Mathematical Association of America

National Academy of Sciences, USA

Nature Publishing Group

Optical Society of America

Oxford University Press
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Princeton University, Mathematics Dept. 

(Annals of Mathematics)

Rockefeller University Press

Royal Society of Chemistry

Royal Society Publishing

Sage

Schweizerbart Science Publishers

Springer Nature

University of Chicago Press

Online Bibliographic databases:

Institute for Studies in Industrial Development 

(ISID) Database

MathSciNet

SciFinder Scholar

Web of Science

Online Fulltext databases:

Handbook of the Birds of the World Alive (HBW 

Alive)

 JSTOR

Writing Support Tool:

Grammarly@edu

Access provided by National Digital Library of 

India through e-ShodhSindhu

Consortium:   

South Asia Archive

World e-Book Library
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Undergraduate Labs 
in transit campus

Chemistry Laboratory

Biology Laboratory
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Computer Laboratory

Physics Laboratory
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Institute Colloquia 
during 2018-19

Date Speaker Affiliation Title

06.04.2018 Prof. B.V. Rao
Chennai Mathematical 

Institute, Chennai
Probability Models

13.04.2018 Prof. Ashok Ganguli, IIT, Delhi 
Designing Nanostructures by Chemical 

Routes

20.04.2018 Prof. G. Rangarajan IISc, Bangalore Brain Machine Interface

17.08.2018 Prof. N. Sathyamurthy IISER, Mohali
Atoms and Molecules in a Confined 

Environment

24.08.2018 Prof. Dipankar Nandi IISc, Bangalore Host Responses toInfection

31.08.2018 Prof. Uma Ramakrishnan NCBS, Bangalore Tigers on Island

07.09.2018
Prof. Daciberg Lima 

Goncalves

University of Sao 

Paulo, Brazil

The Classification of the 3-Dimensional 

Closed Manifold by the 8 Families and 

Discussion of Some Classical Problems.

14.09.2018 Prof. T. Pradeep IIT, Madras
From Materials to Clean Water: Growing 

Companies from Wet Labs

16.11.2018
Prof. Bedangadas 

Mohanty
NISER, Bhubaneswar

Properties of a Plasma of Quarks and 

Gluons

09.01.2019 Dr. M. VenkatRatnam NARL, Gadanki
Middle Atmospheric Response to the 

Changing Climate over Indian Region

23.01.2019 Prof. R.I. Sujith IIT, Madras

Amplitude Death: Towards Simultaneous 

Quenching of Thermoacoustic Instabilities in 

a Pair of Combustors

30.01.2019 Prof. S. Ramasesha IISc, Bangalore Why are Electron Repulsions Important?

13.02.2019 Prof. A. Raghuram IISER, Pune From Calculus to Number Theory

08.03.2019 Prof. Uday Maitra IISc, Bangalore Learning Chemistry through Experiments

13.03.2019 Prof. Joydeep Bagchi IUCAA, Pune
Relativistic Jets from Supermassive Black 

Holes in Active Galaxies

20.03.2019 Prof. Gadadhar Misra IISc, Bangalore The Grothendieck Inequality

27.03.2019 Prof. Roop Mallik TIFR, Mumbai
Optical Tweezers and Nanoscale Biological 

Machines
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Prof. T. Pradeep, IIT Chennai Prof. Roop Mallik, TIFR, Mumbai

Prof. Uday Maitra, IISC, Bangalore
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Departmental Seminars 
during 2018-19

Biology

Date Name of Speaker Affiliation Title of Presentation

14.04.2018 Yashveer Bhatnagar NCF, Mysore

Biodiversity in the Trans Himalayas: Applying 

Science for Conservation - An example from 

High Asia

07.07.2018 Shobha Swamy
University of Alabama, 

Alabama

Advanced Glycation End-products (AGE-R1): A 

Stress Responsive Defense against Glycation.

17.08.2019 Kalyan K. Sinha
University of California, San 

Francisco

Uncovering the Plasticity of Nucleosome Core 

During Chromatin Remodeling Reactions

29.08.2018 Ching-Hao Teng
National Cheng Kung 

University, Taiwan

Identification of Mobilizable

Plasmids that Benefit Bacterial Pathogens

During Infections

29.08.2018
Masayuki 

Hashimoto 

National Cheng Kung 

University, Taiwan
A Novel Target to Kill Bacteria

29.08.2018 Li- Wha Wu
National Cheng Kung 

University, Taiwan

Pro-inflammatory S100A9 Functions

as a Tumor Promoter in Oral Cancer

31.08.2018 Uma Ramakrishnan NCBS, Bangalore Tigers on Island

18.09.2018 Divya Karnad Ashoka University, Sonipat

Conserving Biodiversity & Eating Seafood 

Responsibly (or when to eat what fish in 

Tirupati)

26.09.2018 Areejit Samal

The Institute of 

Mathematical Sciences, 

Chennai

Compilation, Curation and Exploration of 

ChemicalSpaces for Drug Discovery and 

Toxicology

08.10.2018 Shomita Mukherjee SACON, Coimbatore Small Carnivore Ecology

08.10.2018
Shubhankar 

Chakraborty

Bharat Gyan Vigyan Samiti, 

IISc campus, Bangalore
Human Evolution

09.10.2018 Samira Agnihotri NIAS, Bangalore Bioacoustics in Birds

10.10.2018 Sushma HS SACON, Coimbatore Occupancy Sampling for Birds

11.10.2018 Nagarjun Vijay IISER Bhopal, Bhopal

Reconstructing the Demographic History of a 

Species in the Genomic Era - Opportunities and 

Challenges

15.10.2018
Karthikeyan 

Chandrasegaran
NCBS, Bangalore

Behaviour, Life-history and Population-level 

Consequences of Non-lethal Predation Threat 

(in Mosquitoes)

18.12.2018
Srinivas 

Kommajosyula

Southern Illinois University 

School of Medicine, Illinois

Interactions of Auditory Pathway-in Disorder 

and Wellness

03.01.2019 Anusha Shankar Stony Brook University, USA
Field Physiology and Energetics: Linking 

Hummingbird Ecology and Evolution

20.02.2019 Shashi Kant Tiwari
University of California at 

San Diego

Developing Model System by using Human 

iPSC/hESC to Understand the Mechanisms of 

Neurogenesis and Associated CNS Disorders
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Date Name of Speaker Affiliation Title of Presentation

22.02.2019 Chandrima Home

Ashoka Trust for Research in 

Ecology and the Environment 

(ATREE), Bangalore

Understanding Free-ranging Domestic Dogs 

Through the Ecological and Social Lens

28.02.2019 Srinivas Belide CSIRO, Australia 

Development of Efficient Genetic 

Transformation Methods for Plant Oil 

Metabolic Engineering

28.02.2019 Thomas Vanhercke CSIRO, Australia Next Generation Oil Crops

12.03.2019 James Clement

Jawaharlal Nehru Centre for 

Advanced Scientific Research 

(JNCASR), Bangalore

Overview on Autism Spectrum Disorder using 

Syngap1 Heterozygous Mutation as a Model

Chemistry

10.04.2018 Pritam Ganguly
University of California, 

Santa Barbara

Stability and Solvation Thermodynamics of 

Proteins in Mixed Cosolvents

12.04.2018 Anukul Jana TIFR, Hyderabad
Mono- and Di-coordinate Germanium(0) as a 

Four-Electron Donor

27.04.2018 Debasis Das

Massachusetts Institute of 

Technology (MIT),

Cambridge

Mechanistic Investigation of Enzymes with 

Potential in Therapeutics and Biofuel 

Applications

11.06.2018 Charles Bheeter
University of Amsterdam, 

Netherlands

Site and Enantioselective Catalytic 

Transformations in Self-assembled 

Nanospheres as Artificial Enzymes

06.07.2018 Chidambar Kulkarni
Eindhoven University of 

Technology, Netherlands

Understanding and Controlling the Helical 

Organization of Molecular Systems in 

Condensed Phase

09.11.2018
Rajiv Ramanujam 

Prabhakar

University of Zurich, 

Switzerland

Materials for Water splitting: Making Fuels from 

the Sun

14.11.2018 Sunil Kumar New York University, USA
Foldamer-based Structural and Functional 

Analysis of Amyloid Proteins

03.01.2019 Roderick W. Bates NTU, Singapore
Unexpected Results in the Synthesis of Natural 

(and unnatural) Products

18.01.2019 Elumalai Gnanamani Stanford University, USA

Synthesis of Chiral Molecules via Asymmetric 

Catalysis and Organic Reactions in Aqueous 

Microdroplet

18.01.2019 Tsuyoshi Kawai 
Nara Institute of Science and 

Technology (NAIST), Japan

Photosynergetic Enhancement in Chiroptical 

Nature of Organic and Coordination Complexes 

for Efficient Circularly Polarized Luminescence 

Emission

28.02.2019 Guillermo Labadie
Instituto de Química 

Rosario-IQUIR, Argentina
New Synthetic Hits for NTDs Drug Development

14.03.2019 Jatish Kumar IISER, Tirupati
Chiral Nanomaterials as Biosensing Platform 

and Chiral Light Emitting Materials

21.03.2019 Padmabati Mondal IISER, Tirupati

Multiscale Study for Spectroscopy and 

Photochemistry of Transition Metal Complexes 

and Chromophore in Biological Systems

28.03.2019 Janardan Kundu IISER, Tirupati
Emergent Low Dimensional Optoelectronic 

Materials and Phenomena
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Mathematics

Date Name of Speaker Affiliation Title of Presentation

23.04.2018 Amalendu Krishna TIFR, Mumbai Projective Modules and Algebraic Cycles

07.09.2018
Parameswaran 

Sankaran
IMSc, Chennai How to Ensure Freedom?

20.09.2018
Pillay Kaushal 

Jayakumar
IISER, Tirupati Euclidean Surfaces

04.10.2018 D.S. Nagaraj IISER, Tirupati
Group Actions and Some Elementary 

Applications

25.10.2018
Rajneesh Kumar 

Singh
RKMVERI, Belur

Large Sieve Inequality with Power Moduli for 

Function Fields

01.11.2018 Ajay Raj IISER, Tirupati Some Topics from Topological Dynamics

15.11.2018
Baskar 

Balasubramanyam
IISER, Pune Special Values of Asai L-functions

11.12.2018 Partha Guha
S.N. Bose National Centre

for Basic Sciences, Kolkata

Heron's Formula and Glimpses of Number 

Theory

18.01.2019 Ananya Chaturvedi  TIFR, Mumbai
On Holomorphic Sectional Curvature and 

Fibrations

12.03.2019 Snehajit Misra IMSc, Chennai Stable Higgs Bundles on Ruled Surfaces

13.03.2019 

to 

18.03.2019 

(3 talks)

Ulf Kuhn
University of Hamburg, 

Germany

On Euler's Formula for $\zeta(2n)$

Multiple Zeta Values

25.03.2019 V.  Kumar Murty University of Toronto, Canada On Kummer's Conjecture

Physics

05.04.2018 M. Salvi IISER, Tirupati 

‘Photo Detachment as a Destruction 
- -Mechanism for  CN  and C N  Anions in 3

Circumstellar Envelopes'

12.04.2018 Arkadeep Marik IISER, Tirupati
Alkali Metal Intercalated Organic 

Semiconductors

19.04.2018 Aditya K. IISER, Tirupati

Constraining  Vertical Stellar Dispersion in 

Superthin Galaxies UGC7321, IC 5249, FGC 

1540 using 3.6 Micrometer and B-band scale 

Height Data

03.05.2018
Kalyan 

Radhakrishnan

Max-Planck Institute of 

Astronomy, Heidelberg, 

Germany

Wide-Field Adaptive Optics for Ground-Based 

Astronomy

20.08.2018 Ankur Mondal IISER, Tirupati High Harmonic Generation from Conned Atom

27.09.2018 Arunima Banerjee IISER, Tirupati
Origin of Low Surface Brightness Galaxies: A 

Dynamical Study

03.09.2018 G Ambika IISER, Tirupati Detecting Dynamics from Data

10.09.2018 Sudipta Dutta IISER, Tirupati
Development and Applications of Many-body 

Configuration Interaction Method
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Date Name of Speaker Affiliation Title of Presentation

18.09.2018 Bidisha Roy TU Munich, Germany
Some Interesting Optical Manifestations in 

Quantum Confined Excitonic Systems

15.10.2018 Deshdeep Sahdev QuazarTech/(Ex-)IIT, Kanpur
A Hands-on Approach to Strengthening our 

Scientific Ecosystem

22.10.2018 Dileep Mampallil IISER, Tirupati Drops, Wetting, Spreading, Impact & Patterns

05.11.2018 Jessy Jose IISER, Tirupati
Star Formation in Giant Molecular Clouds: Role 

of Stellar Feedback

19.11.2018 Sasmita Mohakud IISER, Tirupati
Frustrated Magnets : A Case Study for Kagome 

Lattice

12.12.2018 Partha Guha
S. N. Bose National Centre 

for Basic Sciences, Kolkata
Hamiltonian Aspects of Curl Forces

07.01.2019 Sakshath S.
Technische Universität 

Kaiserslautern, Germany

Phonon Dynamics Studied by Ultrafast Nuclear 

Resonant Scattering

09.01.2019 Swagata Mukherjee
Physikalisches Institut, RWTH 

Aachen University, Germany

Search for Physics Beyond Standard Model in 

CMS

16.01.2019
Katsunori 

Wakabayashi

Kwansei Gakuin University, 

Japan

Topological Properties of Graphene and 

Related 2D Materials

31.01.2019 Manash Samal PRL, Ahmedabad

New Insights into the Structure of the Galactic 

Bubbles and Their Role in the Subsequent Star 

Formation with the Herschel Space Telescope 

12.02.2019 Arun Sehrawat HRI, Allahabad 

Allowed Region of the Mean Values of Angular 

Momentum Observables and Their Uncertainty 

Relations 

07.03.2019 T. Kanagasekaran IISER, Tirupati
Challenge for Organic Semiconductor Lasers in 

Electrically Driven Mode

14.03.2019 Joydeep Bagchi IUCAA, Pune IUCAA Radio Physics Laboratory

20.03.2019 Lakshmi Narayanan NARL, Gadanki
New Evolutionary Aspects in the Plasma 

Instabilities of Low Latitude Ionosphere

28.03.2019 Sachin Dev Verma
Cavendish Laboratory, 

University of Cambridge, UK

Carrier Cooling in Low Bandgap Perovskites 

and Charge Separation at Organic 

Heterojunction
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International and National Collaborations
started during 2018-19

Amararaja Batteries Ltd

MoU with AMARARAJA BATTERIES LTD for a period of two years signed on 

26.11.2018. The purpose of this MoU is to provide the framework for 

Collaborative Project to be undertaken by and between ARBL and IISER, Tirupati. 

The agreement includes projects in the areas of batteries and energy involving 

new materials, designs etc. This may also involve access to mutual facilities such 

as Fabricating electrodes for Li-Ion Cell by ARBL, Sample analysis through SEM, 

XRD, DSC etc., by IISER, Tirupati.

National Cheng Kung University (NCKU), Taiwan

MoU was signed with National Cheng Kung University (NCKU), Taiwan for a period 

of 5 years on Aug 28, 2018. Based on the principles of mutual benefit, both 

institutions intend to explore opportunities for exchange of professors and 

researchers, coordination of joint research projects in mutual cooperation, 

organization of joint academic activities such as academic conferences, 

cooperative lectures, special short training courses, seminars, and symposia etc. 

Both institutions agree that specific projects and activities shall be developed for 

implementation of this Memorandum based on discussions and negotiations 

between two institutions. Both institutions agree that all financial arrangements 

shall be determined on the basis of specific projects and activities, and will depend 

on the availability of funds.
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Sri Venkateswara Institute of Medical Sciences 

Indian Institute of Science Education and Research, Tirupati entered into MoU 
thwith SVIMS, Tirupati for a period of 5 years on 24  Feb, 2019. The MoU covers 

Collaborative Teaching, Research and Extension. The novel studies will be 

registered, patented under joint venture with IISER, Tirupati. The active studies 

can be extended from the lab to community and finally reach to the industry with 

tie-up programme through Government agencies.

Sri Rama Chandra University of Higher Education and Research (SRIHER)

MoU with Sri Rama Chandra University of Higher Education and Research (SRIHER) 

is for a period of 5 years signed on 03.12.2018. The objectives of collaboration 

include mutual collaboration and co-operation in order to enhance the quality of 

teaching, training and research activities and to facilitate mutual exchange of 

students and researchers.
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Ramanujan Remembrance Day

April 26, 2018

thThe 98  Ramanujan Remembrance Day of Ramanujan was held April 26, 2018. 

The main events were the inauguration of Ramanujan Museum at IISER Tirupati, 

and unveiling of the portrait of Ramanujan. The Srinivasa Ramanujan 

Remembrance Day lecture was delivered by Prof. P. V. Arunachalam, a 

distinguished applied Mathematician and a former President of the Indian 

Mathematical Society and the Vice Chancellor of the Dravidian University. A 

special lecture by Prof. K. Srinivasa Rao, Senior Professor (Retd.), Institute of 

Mathematical Sciences, Chennai.

Events: 2018-19

An exhibition of 32 standee posters on the life and works 

of the mathematical genius Ramanujan designed by Prof. 

K. Srinivasa Rao was held as part of the event on the day.

The print copy of the portrait of Srinivasa Ramanujan 

painted by Prof. G. Ambika, was unveiled during the 

function. 
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Ground breaking ceremony on campus

May 22, 2018

The Groundbreaking ceremony for Hall of Residence at IISER, Tirupati Campus 

was held on May 22, 2018. Shri. Pradyumna P. S., IAS, District Collector of Chittoor 

district was the chief guest.

Faculty Development Program

June 28-30, 2018

A three day workshop was organized as Faculty Development Program at IISER, 

Tirupati during June 28-30, 2018. Dr. Edmana Prasad (First Day) and Dr. Richa 

Verma (Second & Third days) from IIT, Madras conducted the sessions. The topics 

discussed include, Learning outcomes in a course, Active learning, Developing 

assessment plan, pedagogical aspects and follow up programs.

Orientation program for new students

July 31 - Aug 01, 2018

The orientation program for the first batch of Integrated PhD students and 

second batch of PhD students was organised on July 31, 2018. Following 

Director's welcome address, Dean Academics briefed the students on Academic 

guidelines and regulations of the program. The orientation day for BS MS 

students was conducted on Aug 01, 2018. After the address by Director, Dean 
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Nobel Evening

thIISER, Tirupati organised "NOBEL EVENING" on October 24  2018 from 6:30 p.m. 

to 8 p.m. in CV Raman Hall. There were talks on prizes in Physiology and Medicine 

(Dr. Sivakumar Vallabhapurapu) Physics (Dr. Soumit Mandal) and Chemistry 

(Prof. K. N. Ganesh)

Academics, Prof. G. Ambika, introduced to them details related to academics of 

the program like credits, assessment and grading pattern for courses, guidelines 

on registration, examinations etc. They were introduced to Campus life and 

student's activities, by Dr. Vasudharani Devanathan, Chair of COSA. This was 

followed by a session on Women's cell by Dr. Lakshmi Lavanya and a session 

conducted Institute Counselor and Your Dost. In addition to the newly admitted 

students, large number of parents also participated and interacted with great 

enthusiasm.

Intercity Number Theory Seminar 

Dec 17-18, 2018

Intercity Number Theory Seminar was initiated by IISER, Tirupati to bring together 

number theorists from institutions in the cities of Chennai and Tirupati. The first 

meeting was held during Dec 17 and 18, 2018 in IISER, Tirupati. Mathematicians 

from five institutions namely IISER Tirupati, IIT Tirupati, IIT Madras, Chennai 

Mathematical Institute and Institute of Mathematical Sciences, Chennai 

participated in the event. The event also hosted some international speakers from 

Canada and France. The seminar was well received among the fraternity including 
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In addition, faculty in Physics presented 9 talks and research students presented 

24 posters. It was well attended, with 12 participants from IIT, Tirupati.  

members from the participating institutions as well as some participants from 

various parts of the country. It is proposed that the Intercity Number Theory 

Seminar will continue to be held twice in a year hosted by the different 

participating institutes.

Mini symposium

Jan 02, 2019

ndIISER Tirupati – InStem mini symposium was held at IISER, Tirupati on 2  January 

to bring together the researchers in the Biology department of IISER, Tirupati and 

the Institute for Stem Cell Science and Regenerative Medicine, Bangalore. 

Symposium covered a range of topics from single molecule analysis, cellular 

mechanism controlling life and death, epigenetics of cellular ageing to 

inflammation in skin, stress response in lungs and root development in plants.

Physics Day 

Jan 05, 2019

thA one-day symposium was conducted at IISER, Tirupati on 5  Jan 2019 to 

showcase the research fields at Department of Physics. Prof. P. S. Anil Kumar from 

IISc, Bangalore gave an invited lecture 'LEGO with 2D materials'.
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Workshop on Time Management 

Feb 09, 2019

A session on "Own Your Own Time" conducted by by Puneet Manuja (Co Founder 

Your DOST, ex-McKinsey, IIM, Bangalore). 

There was an  where faculty could ask questions and learn from open session

counsellors issues related to student campus life: Academics, college life, home 

and family and relationship issues.

There was an interactive session where we can aim to discuss the following 

issues, Students related issues in campus, How to identify, depression and 

anxiety?  What are the common signs? Studentship and related problems, how to 

handle them: Home sickness, exam fear, peer pressure, time management etc.

Global Women's Breakfast event

Feb 12, 2019

IISER, Tirupati hosted the "Global women's breakfast" event on Feb 12, 2019.  

Faculty members and scientists from IISER Tirupati, IIT Tirupati,  SV Padmavathi 

Mahila University from Chemistry, Biochemistry, Pharmaceutical Chemistry, 

Physics-Chemistry interface, Biosciences and Mathematical sciences were 

invited to participate in this event. 

The discussions were focused on three main topics: Challenges that women 

scientists face in research and career, extra safety measures for women scientists 

in chemistry labs, early career issues, support from family and colleagues and 

career progression. 

Demo on Nanopore Technology

Feb 13, 2019

On 13 Feb 2019, Genotypic Technology, a Bangalore-based company visited IISER 

campus to demonstrate Nanopore sequencing technic. This is an exciting 

futuristic method that allows for rapid processing of samples with the ability to 

display results in real-time, with many potential uses - disease identification in 
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the field, rapid identification of biodiversity in the wild, metagenomics, etc. The 

scientific team from Genotypic explained the process as well as how it compares 

to traditional sequencing methods.

Bioacoustics Workshop in collaboration with Cornell University 

Mar 14-21, 2019

The training in Bioacoustics was hosted at IISER, Tirupati, with support from Indo-

US Science and Technology Forum (IUSSTF), DST. It was attended by two batches 

of 25 students - including students from IISER Mohali, IISER Bhopal, IISER Kolkatta 

and NISER, apart from other research centers and universities. This was the first 

such event in India, on this topic; conducted in collaboration with the world 

leader in this field.

Throughout the event, the training focused on both sound recording and sound 

analysis. Training in sound recording focused on teaching students about the 

differences among microphones and recorders, field strategies for making high-

quality recordings, and best-practice approaches to storage, archiving, and 

sharing of acoustic data. The workshop was a great success and has led to 

collaboration between IISER and Cornell scientists for specific contributions in 

existing projects and possible new projects.

Workshop on DAAD and Opportunities in Germany for HE

Mar 16, 2019

DAAD, Chennai and IISER, Tirupati organised a session on "Opportunities in 

Germany for HE" for students from IISER/IIT/SV Univeristy/SV Mahila University 

and aspiring students from Tirupati. The highlights of the session were DAAD 

Wise program and PhD in Germany (for BS MS students) and Advanced research 

opportunities and funding, exchange fellowships (for PhD students). Visa officer 

from the consulate was available to discuss on the Visa regulations. The event 

was coordinated by Dr. Vasudharani Devanathan, DAAD Research Ambassador 
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Discussion meeting on Center for Atomic, Molecular, and Optical 

Science & Technology

Mar 20, 2019

IISER, Tirupati jointly with IIT, Tirupati is planning to establish a Center for Atomic, 

Molecular, and Optical Sciences & Technologies (CAMOST) as a national center of 

importance, to be set up at Tirupati. To discuss details and finalise the proposal, a 
thmeeting was organized on 20  March 2019 at IIT, Tirupati. The meeting was 

attended by Professors K. N. Ganesh, K. N. Satyanarayana, P. C. Deshmukh, G. 

Ambika, E. Krishnakumar (RRI Bangalore), C. P. Safvan (IUAC New Delhi), Dilip 

Angom (PRL Ahmedabad), etc. Major research topics presented were Hybrid 

Quantum Networks (Arijit Sharma, IIT Tirupati), Laboratory Astrophysics (Sunil 

Kumar S, IISER Tirupati), Biophysics (Soumit Mandal, IISER Tirupati), Plasma 

Physics (Reetesh Gangwar, IIT Tirupati), and Ultrafast Physics (Vinay Pramod 

Majety, IIT Tirupati).
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thOn this occasion, the 4  edition of the Student Magazine of IISER, Tirupati-

DHWANI was officially released by Dr. Sivaram. 

Next Generation Sequencing and Population Genomics

Workshop-Mar 24-31, 2019

IISER, Tirupati organized a genomics workshop between March 24-31, 2019 at 

IISER, Tirupati. The primary objective was for students to get hands-on 

experience with Next Generation Sequencing so that they can conduct 

independent experiments with this technology. There was an industry partner 

who conducted a demonstration on campus, of an emerging NGS technology.

The workshop provided an overview of different techniques related to NGS, and 

students conducted analyses of NGS data using various pipelines on the IISER, 

Tirupati HPC. There were 28 participants at the workshop that included students, 

postdoc and faculty from within IISER Tirupati, as we'll as 2 students from IISER 

Kolkata, 1 faculty from SV University.

Foundation Day 2019

April 13, 2019

The foundation day of the institute was celebrated on April 13, 2019. The Chief 

guest of the day was Padmashri Prof. S. Sivaram, Honorary Professor and INSA 

Senior Scientist, IISER, Pune. The programs started with short video, displaying 

glimpses of the journey of IISER, Tirupati since its inception, made by Fovea, the 

Photography Club of IISER, Tirupati. This was followed by the Foundation Day 

lecture By Chief guest on “What is Chemistry: Reflections from 50 years of 

practicing experience”.  
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Foundation day is also the occasion to recognize the outstanding performance of 

the students, faculty and staff members of the institute. 

Dean Academics, Prof. Ambika, presented the recipients of this year's academic 

awards. Dr. Vasudharani Devanathan presented the awards for extra-curricular 

activities and other events that have taken place through the year. Director, Prof. 

Ganesh, announced the awards for Faculty and Staff members. The prizes were 

distributed by Chief guest.  

Later on the day, Plant sciences and Engineering lab was inaugurated in the 

permanent campus by Chief guest Dr. Sivaram.
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Celebration of Important days 
on campus

Environment day

The World environment Day was celebrated on campus on June 05, 2018. 

Director planting a 

tree on campus

International Yoga day

th st4  International Day of Yoga (IDY) celebrations were  organised on 21  June 2018 

at 09.30 a.m. in Ramanujan Hall. Students, faculty and staff members 

participated  in large numbers with great energy and enthusiasm. The event was 

administered by Ms. Bhooma Krishnan, Institute Counselor.

Independence Day

On the occasion of the 72 Independence nd 

Day on Wednesday, August 15, 2018, the  

National Flag was hoisted at the Institute 

Playground at 9.00 a.m. All faculty, non 

academic officers and staff, undergraduate 

and research students were present for the 

function. Director addressed the gathering 
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Sketching competition organised by COSA

Gandhi Jayanthi

On the occasion of Gandhi Jayanthi, October 02, IISER Tirupati participated in the 

Government of India Flagship program of Swachha Bharat. Students, faculty and 

other staff members participated in this activity to make it a grand success. 

Mental health day

thOctober 5  from 18:00 to 19:30, counsellor Your Dost team conducted a 

workshop on “Mind Hacks for a Happier You" for IISER, Tirupati fraternity. 

National Education Day

The Birth Anniversary of Maulana Abdul Kalam Azad, a great freedom fighter and 

eminent educationalist and the first Union Minister of Education, is declared as 

the National Education Day by Central Govt. All educational institutions join in 

celebrating this day with great enthusiasm every year.

As part of the celebrations of National Education Day this year, on Nov 11, 2018 

IISER, Tirupati organized a seminar on “STEM Education in India: past, present 

and future” by Prof LS Shashidhara, Indian Institute of Science Education and 

Research (IISER), Pune.

after flag hoisting, which was followed by refreshments and cultural programs by 

students and sketching competition organised by COSA. 

Cultural program by students
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Republic Day

The 70  Republic Day was celebrated in th

the campus on Jan 26, 2019. The National 

Flag was hoisted by Director, Prof. K. N. 

Ganesh at 09.00 AM followed by cultural 

program by students.

Science Day celebrations

National science day was celebrated with great enthusiasm extended over 3 days. 
thTo celebrate the 150  year and international year of periodic table, this year's 

theme at IISER, Tirupati is periodic table. The highlights of this year's celebrations 

were Science day special lecture titled “Periodic table of elements: 150 years of 

the most important table on Earth “ by Prof. K. N. Ganesh on March 02, Life of 

Ramanujan-exhibit in Ramanujan hall, Science day student lectures by Bio Wissen 

and Science day special quiz on Periodic table conducted by Shemushi quiz club.

The open day on March 02 brought science students and science enthusiasts 

from local schools and colleges to campus. IISER T Students organised 

demonstration of interesting experiments in Biology, Physics and Chemistry 

followed by Foldscope demonstration, microbial world for school students.
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Women's Day

International Women's Day, was celebrated in IISER, Tirupati campus, spread over 
ththree days with specific events, meeting on 9  March, 2019, a special lecture by Dr. 

thShantha, on 17  March, 2019, lecture session by Dr. Rama Sivaram on 08 April, 2019.

On March 09, the theme Balance for better was discussed. The meeting started with 

opening remarks by Prof. K. N. Ganesh, Director, IISER, Tirupati.

This was followed by short talks by Prof. G. Ambika, Dr. Vasudharani Devanathan, Dr. 

Nandini Rajamani, Dr. C.G. Venketasubramanian and Dr. Lakshmi Lavanya. 
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On March 17, V. Shanta, oncologist and the chairperson of Adyar Cancer 

Institute, Chennai, addressed IISER, Tirupati on Cancer research and 

development in India.

On April 13, Dr. Rama Sivaram, independent 

Cancer and Breast cancer Advocate, talked on 

"Role of counselors and expectations from 

counselors - The gaps in understanding a 

counselor's role, responsibilities and outcome 

measures of the triad of counselor-counselee- 

significant others. Facilitation, expectations, 

coping skills, confidentiality issues and 

documentation for research purposes".
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Visit of Secretary, Higher Education

Shri. R. Subramanyam, IAS, Secretary, Higher Education visited IISER, Tirupati on 

June 08, 2018, interacted with faculty and discussed about teaching and research 

facilities on transit campus.

News
2018-19

Dr. Vasudharani Devanathan 

named as a DAAD Research 

Ambassador (Germany) since 

Sept 22, 2018 for a period of 

4yrs.

Flood relief fund

IISER, Tirupati contributed 

donations amounting to Rs. 

1,22,500 to Shri. P. H. Kurian 

IAS, Addl. Chief Secretary, 

Department of Revenue, 

Govt. of Kerala on Aug 23, 

2018
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Institute Innovation Council

IISER, Tirupati formed the Institute Innovation Council, as part of MHRD 

Innovation Cell on Sept 16, 2018 with Prof. B. J. Rao as president and Dr. 

Vasudharani Devanathan as Faculty Convener. In addition to faculty members 

there are 15 students recruited as members in the cell.

The first activity of the cell was an 

interaction session with Dr. S. Sivaram 

on April 13, 2019.

Visit of team from National Cheng Kung University

Academic team from National Cheng Kung University, a Research-led 
th thComprehensive University in Taiwan, visited IISER, Tirupati on 28  and 29  August 

2018 to discuss various possibilities on research and academic collaboration. 

NCKU team  interacted with students and faculty.

Visit from Advance HE, UKIERI

A team from Advance HE, the 

delivery partner of UKIERI, The UK-

India HE Partnership, visited IISER, 

Tirupati on Jan 08, 2019.  Advance HE 

is a global not-for-profit charity 

headquartered in the UK that 

champions the development of 

higher education (HE) wherever and 
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Visit of team from SRMC

Jan 23, 2019

Dr. Yogesh Kumar Mukunde, Dr. Solomon Paul, Dr. Alan Punnoose, Dr. Lakshmi 

Revathy Perumalsamy and Dr. Jamuna Subramaniam.

Center for Atomic, Molecular, and Optical Science & Technology (CAMOST)

The Center for Atomic, Molecular, and Optical Sciences & Technologies (CAMOST) 

is a newly proposed national center of importance, a joint venture of IISER, 

Tirupati and IIT, Tirupati, to be set up at Tirupati. The proposal is a brainchild of 

Professor P. C. Deshmukh, IIT Tirupati, and it is strongly supported by leading 

AMO scientists in India particularly because of the unique advantage of Tirupati 

having both IISER and IIT at the same place and the availability of several young 

AMO scientists with complementary research expertise. The center will have its 

major research focus (well-aligned with the Quantum Frontier mission, one of the 

nine technology missions identified by the Prime Minister's Science, Technology 

and Innovation Advisory Council) on thrust areas: Quantum Information & 

however it is delivered. Ms. Jo Chaffer & Ms. Lucy Butters Researchers, Associates of 

Advance HE, discussed with Deans on views and suggestions on development of 

leadership in HE.  
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Collaboration with Brookhaven National Laboratory (BNL), New York

IISER, Tirupati has signed a non-proprietary user agreement with Brookhaven 

National Laboratory (BNL), New York on September 21, 2018. Under the terms of 

this Agreement, BNL will make available to employees, consultant, and 

representative of IISER, Tirupati certain Laboratory Non-Proprietary User 

facilities, which may include equipment, services, information, and other 

material, with or without Laboratory scientist collaboration. We have signed this 

user agreement specifically to join the STAR (Solenoidal Tracker at RHIC) 

collaboration at the Relativistic Heavy Ion Collider (RHIC) that is situated at BNL. 

This will allow the experimental high-energy physics group at IISER, Tirupati to 

directly participate in the data taking, data analysis and contributing to the 

publication of physics results in the STAR collaboration.

Visit from CSIRO, Australia

Feb 28-Mar 01, 2019

The delegation from the Commonwealth Scientific and Industrial Research 

Organisation (CSIRO), Australian Capital Territory, Australia visited IISER, Tirupati 

during Feb 28-Mar 01, 2019.

Dr. Thomas Vanhercke and Dr. Srinivas Belide presented their research in the 

Biology department as well as held discussions with the Dean Academics and the 

Director to work towards an MoU to engage student/researcher exchanges and 

research collaborations. 

Quantum Computing (Experiments, Dr. Arijit Sharma, IIT Tirupati), Laboratory 

Astrophysics & Astrochemistry (Experiments + Theory, Dr. Sunil Kumar S., Dr. 

Raghunath O Ramabhadran, IISER Tirupati), Physics of Highly Charged Ions and 

Plasma Physics and its applications (Experiments + Theory, Dr. Reetesh 

Gangwar), Biophysics (Experiments, Dr. Soumit Mandal, IISER Tirupati) and 

Ultrafast Physics (Theory, Dr. Vinay Majety + Prof. P. C. Deshmukh, IIT Tirupati).
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Visit of Dr. V. Shanta

IISER, Tirupati honoured Dr. V. Shanta, oncologist and the chairperson of Adyar 

Cancer Institute, Chennai, who visited our campus on Mar 17, 2019.

Visit of Prasara Bharathi CEO Shri. Shashi 

Sekhar Vempati to IISER, Tirupati on 

20 Feb 2019.

She is well known for making quality and affordable cancer 

treatment accessible to all patients in our country. Her 

sincere work in this area has won her several awards, 

including the Magsaysay Award, Padma Shri, Padma 

Bhushan, and Padma Vibhushan, the second highest 

civilian award given by the Government of India. She has 

served as a member of several national and international 

committees on health and medicine, including the World 

Health Organization's Advisory Committee on Health. She 

is an elected fellow of the National Academy of Medical 

Sciences.

Visit to University of Melbourne

Director, Prof. K. N. Ganesh and Dean Academics, Prof. G. 

Ambika visited the University of Melbourne during Jan 27-

31, 2019, for preliminary discussions on establishing 

partnership in BSc Blended program and research 

collaborations and exchange programs between the 

University of Melbourne and IISER, Tirupati. 

Director and Dean with Prof. M Ashok Kumar, Asst. Deputy Vice-

Chancellor International, Prof. Ruth Fincher, Deputy Vice- 

Chancellor (International) and  Prof.  Adrian Little, Pro Vice-

Chancellor (International), the University of Melbourne.
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IISER Tirupati in News
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IISER Tirupati is indulged in science and social outreach. Our students have 

assessed several schools in and around the campus and noted down their 

requirements based on their analysis and also communication with school 

principal. Our students indulge themselves in lecture demonstrations, science 

discussions, helping government school students in computer knowledge. Some 

other activities in plan are to pair up with the SOS village. Initial meeting with the 

SOS village took place in July 2018 and further plans were to be made.

Establishing library in Karakambadi school and SOS village3 is also in progress.

Ÿ August 2018- March 2019: 2 hour teaching sessions every Sunday for 

government school students from class 5 to class 10 from nearby locality. This 

included English language, Mathematics and computer skill sessions. 20-25 

student participants visited IISER T campus every session. 

Ÿ Some sessions were just fun sessions for them to learn games and play the 

same in IISER campus.

th
Ÿ August 15 , 2018: This school is a reserved school wherein students belong to 

parents whose average monthly income is 3000 or below. Hence the school 

authorities suggested book donation to help them. Our Unnati team went one 

step ahead and started this, food donation to Annaswamepalli school 

students first time on the account of Independence Day. 

nd
Ÿ October 2 , 2018: Campus cleaning drive on account of Gandhi Jayanthi, 

Swaccha Bharat Abhiyan observed at IISER, Tirupati.

th
Ÿ October 27 , 2018: Unnati's Notebook Donation drive - Notebooks and 

stationary articles were donated to Annaswamepalli government school near 

our institute. IISER T faculty and students contributed for the same by 

donating books, which was collected by Unnati team and distributed in 

school. 150 students benefitted from this donation.

th th th
Ÿ January 27 , 2019: Students from 4 schools from Tirupati (classes 9  and 10 ) 

participated in the team (4 students/team) based annual Unnati Science Day 

Quiz at IISER, Tirupati. BVB school team won the quiz competition.

Outreach activities 

Left: Lecture 

demonstration by IISER 

students to local schools.

Right: Book Donation 

drive by team Unnati to 

local reserved schools



108| Annual Report 2018-19

Left: Sessions in IISER T 

campus, neighbourhood 

school students participate

Right: Kendriya Vidyalaya 

School students visit

Ÿ Foldscope workshop to tribal students of Silchar area by IISER, Tirupati faculty 

Dr. Vasudharani Devanathan and Dr. Piyush Pandey (Assam University 

Silchar, 22 June, 2018.

Left: Unnati open air 

sessions with local 

community school students

Right: Some fun time with 

students participating in 

outreach

nd
Ÿ March 2 , 2019: 50 school students from different schools visited IISER 

Tirupati during the “open day” session on Science day at IISER Tirupati. They 

participated in visiting the displayed science models, they also attended 

session about foldscope and student presentations on evolution of the 

periodic table.
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Ÿ IISER awareness program by Dr. Pankaj Kumar at on 17 July 2018 at Borooah 

college, Gawahati.

Ÿ IISER awareness program to BVB school students, Dr. Vasudharani 

Devanathan. August 2018.

Ÿ SPIC MACAY outreach organized by IISER T: Dr. Sikkil Gurucharan's interaction 

with the ZPHS, Karakambadi and BVB school Tirupati. He explained about 

Carnatic music and rendered lecture demonstrations to the students.

Ÿ Foldscope workshop to Tirupati students in IISER Tirupati campus by Dr 

Vasudharani Devanathan and Dr Varuni (IMSc, Outreach coordinator), 19 

August 2018

Ÿ IISER awareness program at CIT Coimbatore by Dr Vasudharani Devanathan, 

29 March 19.
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The various activities of students on campus are coordinated through Committee 

on Student's affairs (COSA) at IISER, Tirupati. They are meant to develop and let 

students live a balanced life through the tumultuous days of their young adult 

lives. The activities are planned to foster involvement, growth and development 

in safe, healthy and inclusive learning environments. Regular yoga sessions for 

students and faculty in IISER campus. They are conducted 4 times a week. 

Cultural activities: The major cultural activities organized on campus are 

Fresher's party, celebrations related to all festivals of all the states of the country 

like Holi, Ganesh Chaturthi, Onam, Deepavali, Halloween-Ball night, Ethnic Day, 

Ugadi and Vishu etc.

Students' activities

In addition, there were several active student clubs such as subject clubs; quiz club, 

photo club, astro club, lit club, drama club that organize weekly activities. Students are 

also actively involved in several government of India flagships programs like Ek Bharat 

Shreshta Bharat, Swachha Bharat, Paryatan Parv, Gandhi Jayanthi celebrations.

Halloween night on 

Nov 03, 2018        

Ek Bharat Shrestha 

Bharat celebrated on 

Jan 12, 2019
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Vivante: The annual cultural fest of the institute, Vivante, was celebrated this 

year with great enthusiasm and a variety of programs during  Jan 18-20, 2019.

Spic Macay program: Regular music sessions take place in campus where 

students invite artists to perform for the IISER, T community. Under Spicmacay, a 

major coordinated campus activity, in 2018, Sikkil Gurucharan performed 

Carnatic vocal on campus on Nov 12, 2018.
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Inter IISER cultural meet: The first IICM was hosted by IISER, Kolkata during Dec 

21-24, 2018 and students of IISER, Tirupati participated with great enthusiasm. 

Our team of 30 students participated in various events and won the following 
thprizes: Overall 5  position.  Stories in click (Photography event)  First position in:

and Dwaita (Duet song competition)  JAM (Just a Minute) and  Second position in:

Third position in: Dwaita (Duet song competition), Debate, Quiz.

Mimamsa: This academic year also saw the entry of IISER, T team in finals of 

Mimamsa, a national level Science quiz competition conducted by IISER, Pune. 

Sports activities: Students regularly train themselves in their favorite sport 

throughout the semester to prepare them for the Inter IISER Sports meet, which is 

held in one of the seven IISERs the month of December. Sports committee takes 

care of establishing the facility in the campus and also the training schedules and 

team selection procedure. Our students have fully established teams in the 

games, Cricket, Badminton, Football, Basketball, Table tennis, Chess, Volley ball, 

Kho-kho and several athletic events. League competitions conducted in IISER, T 

campus such as: Chess league, Futsal, Badminton league, Cricket league etc.

Inter IISER Sports Meet: Inter IISER Sports meet was organised during Dec 16-

Dec 20 at NISER Bhubaneswar. A team of 130 IISER, T students participated in IISM 

and they got first prize in March past. In track and field events our students won 5 

Gold, 3 Silver and 5 Bronze medals. Our team was the third best team in football.

Winning Relay team

March Past by IISER, 

Tirupati team
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INDIAN INSTITUTE OF SCIENCE EDUCATION & RESEARCH - TIRUPATI
st

Balance Sheet as at 31  March 2019

Amount in Rupees

Sources of Funds Schedule Current Year

2018-19

Previous Year 

2017-18

Corpus/Capital Fund 1  66,51,50,983  33,80,21,788

Designated/ Earmarked / 

Endowment Funds

2 - -

Current Liabilities & Provisions 3  25,38,60,206  33,39,51,009

Total  91,90,11,189  67,19,72,797

Application of Funds Schedule Current Year

2018-19

Previous Year 

2017-18

Fixed Assets 4

Tangible Assets  42,85,05,778  26,42,79,543

Intangible Assets  1,23,46,425  60,29,288

Capital Works-In-Progress  18,07,05,820  5,13,83,196

Investments From Earmarked / 

Endowment Funds

5

Long Term - -

Short Term - -

Investments - Others 6 - -

Current Assets 7  25,87,77,999  24,16,14,725

Loans, Advances & Deposits 8  3,86,75,167  10,86,66,045

Total  91,90,11,189  67,19,72,797

Significant Accounting Policies 23

Contingent Liabilities and Notes to Accounts 24

For and on behalf of I I S E R, Tirupati

 sd/-  sd/-  sd/-

  D. Sri Krishna                             Col. G. Raja Sekhar (Retd)                 Prof. K.N. Ganesh  

 Deputy Registrar (F&A)                Registrar                                      Director

Place :  Tirupati

Date  :  May 09, 2019

Accounts at a Glance
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Schedule Current Year

2018-19

Previous Year 

2017-18

Income

Academic Receipts 9  2,21,47,471  1,01,29,832

Grants / Subsidies 10  28,39,75,000  15,66,00,000

Income from Investments 11  99,07,471  72,18,081

Interest Earned 12  2,60,023  2,57,459

Other Income 13  51,15,728  21,10,364

Prior Period Income 14 - -

Total (A)  32,14,05,693  17,63,15,736

Expenditure

Staff Payments & Benefits 

(Establishment Expenses) 

15  11,35,18,441  7,68,46,197

Academic Expenses 16  6,13,59,840  5,05,93,264

Administrative and General Expenses 17  9,92,48,706  7,92,01,378

Transportation Expenses 18  25,89,904  27,71,589

Repairs & Maintenance 19  2,25,11,848  2,57,01,646

Finance Costs 20 66,440  1,87,077

Depreciation 4  6,10,43,395  3,32,33,400

Other Expenses 21 - 71,712

Prior Period Expenses 22  50,11,650  6,27,794

Total (B)  36,53,50,224  26,92,34,057

Balance being excess of Income over Expenditure (A-B) (4,39,44,531) (9,29,18,321)

Less: Transfer to / from Designated Fund - -

Others - Institute Reserve Fund (Sch 9+Sch 13) (2,72,63,199) (1,22,40,196)

Transfer to Capital Fund (Depreciation)  6,10,43,395  3,32,33,400

Over Utilization of Grant in Aid for Revenue Exp (Sch. 3C) (1,01,64,335) (7,19,25,117)

Under Utilization of Grant in Aid for Revenue Exp (Sch. 3C)

INDIAN INSTITUTE OF SCIENCE EDUCATION & RESEARCH - TIRUPATI
stIncome & Expenditure Account for the Period Ended on 31  March 2019

Amount in Rupees

 sd/-  sd/-  sd/-

 D. Sri Krishna                             Col. G. Raja Sekhar (Retd)                 Prof. K.N. Ganesh   

 Deputy Registrar (F&A)                Registrar                                      Director

Place :  Tirupati

Date  :  May 09, 2019

For and on behalf of I I S E R, Tirupati
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