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fAe=re &1 Hew

Qeifdres 3R faxfta af 2021-2022 F forg guA-Sieg M o Uy Fg (GuA-Sivs Asaey) Bt diftie
YO URqd R §U O 3icdd =T 81 X1 § | KU H gt $ uipa fafafiay sik Suafsat w et
SR |

Juy-SIug Ve & 3fae # I8 a8 Uk iR qhd ay T, Afdh 39! 3a=t gt off | Hifds-
19 TRMRY & SRl gt Fafera nfafafirdt & Wit &= aren wfe Twra @T e | R off, gaR Tgaift,
BET SR I ATAT-U B er UG A 86 &g &1 axe 3R e fafafal o vefig &= sk
TN TG H Aee B § | Wi Bt 39 gl B g9 7 had fRreqr, wienedt anfe & dwfetes adiet (s
) 1 YRGT T, Sfew 30 HRIHH IR AoISH BT AR Feard I8 AT | 39 a¥ Udhidd TH.IIT,
B (35 T=&) HT 1191 o9, e eifdrws af 2017-2018 & yawr fear mar o1, 3 Ads fFar g |1 378 ¥
fYFHR BT BT T URA 3R fae=n # s ufaf¥d Gre-l § dieast erisa & oy gan g, sk 399 ¥
TH B USRI & ARNSTH & 660 o H Y IRRT T | TR 99 & gAR Yd S § I TH A
EIMSTE], STAR T Yerd WMHIR & T H F Y o Safeh Ued 99 & T 3 HI 3¢ BIURIH,
Uy H = foram 1 & | 9faf¥d R IR AR gd 6 &1 Mgfed g emetid fam Rien & forg st
1 HURT 3R IRA FA B AR Tfddsdl &1 ufafda & |

Fg T ¥y 3R e Tfafafia o 9IRY & WY 3 sern T | Sius § IeraRd faxia
Tl & 3fTaT, HR TganT §1 Adl & ATy 4 [acd-aoor o1 77 R gahd 3, ford, YRA-Raw &1
S A ] | e U | Ui 38U B faed B & o, sieifiies s srisgy
¥ & SR ST T | I8 SR RN 81 T@! 8 o 50R BET A geat & A § SRagfid & URAT0NHS
3THT & o Ueh YaTel IuehRul fasRid fhar § | SueuT SuglTehdl & 3% d, JaTel 3R I § 3R
29 e o3 & fore freht ufiferd URiaR &t Siraxgddr 181 § | WFTd SIe & fore o3 g are gfaersit
&1 fmfor fosan T §, 378 BHeRids ToR JfauT JHd § | Rgfre uerfieRal 3 TTHT 65 TNy U5 &1
g-grfiferd sierfSta ufeall & vemifRid foram oiR fITR SR SiaRig UehT=Ieh! gRT UehIRId qedd! & 5
TS e § GG 33T | B8 TH.UER. U9 aifa Usied B 3 uiaie T Sl & TRome &) 98-
it Tl ® i TP B Fhd U | HISHTH & B3 ULT.S]. BE Bl 3(d ITb! Sidexe i fS1
¥ fore 4 fasyfaena & usiierd fasar mar 81

BE! A HS TR il § U7 foran, S AR HEMY, Yada RIfR &R siaR-faemerfa
Tipfae g | g SR fa oaa Sl &1 aftics UA®T F/dag &1 8at sid FHobTrar & uohd T |
RISy Afger faad 08 AIE 2022 &Y HA™T M|

WEeiey ¥ 9§ & SR F5 Ae@yul HRIGA AR e | HSaieg 3 argemsdt s &R
HAEUHESAR, Has & TGN I TH. TH. TG & 80d TG & IUded H '3yad THg, i sk
BT R T SR T BT SIS fhar | FeTy 7 12-14 FdR 2021 F GRM "3fCTHRS



EH-2021" (GEHTH-2021) W 74T A M o1 +ft e foar | dieitg dsdity HaaR & faaR-
TS} (afora) YR P SETaT, TR D! & A=y FRe! &t W sgawt &t 78 | AT &1 1431
R g 17 fRydsR, 2021 & AR 1| TR off. ST, 1qd, Id paufa, AT, Hag F RO feaq
IRAT &1 | 26 SfageR, 2021 B '3TSIIG! DI Y Helda' o Ao T Ul TH. T, TgHIYH, THHRTY
BRI Ueh RS 1 TSI b1 7T | 8. . . AWM, (AGRIp, [0 Hig, SUSRE! A 28 WRaR! 2022 &1
18T fas feaw samea o |

TISaTTH 7 24-26 3T, 2021 & GRM AP JeAidh 3R YA URE (TIUTH) GRT Smaiferd
Has fayfaenay & geaie SR Adl § Ueh He@yul yfiyert fuTs § | I8 71d &1 a1d § s fayfaemeaa &1
A++ TS (3.68 / 4.00 i) I AT U ¢ |

o 39 RUIE ) U1 31 & 1T YT Aiiifd & geg I TR ARl § | H 59 3fawR W SITE,
Hiseg ot zmit uftve, Reifdrs SIS 3R Aty 7 U g & 396 IHdT 3R Jeai1 & o
TUR o FRdl § | BH fag & IHTA &) T axA &1 Ufdagdl & Iy &g & R fawm ot sm=n
HAE |

fara &, S
IBERICY
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1. = ulvug ok Qefore a1

1.1 IR ufug

ey &1 Hare T TRA uRvS gRT a1 STl &, o Fafifed gaw e &

ft. . TF. N - Ay

fera, TRET] ol AR 3R

e, TRHTY] Sl START

3fIRIfad Yo, I 0. T\, A1, 4as - 400 001

81 3fa FrHlsHT - o
T4 g, TRATY] Sol SANT 3R
e, TRHTY S AT

=
UTYT URATY] STHYH b
i, 4SS - 400 085

Wl 0. IMP UM - A
REAED

TTeT HAYd THYUT IR
BIHT UTHT TS, &5 — 400 005

geft JuHT A3 - WS

g Afed (3R TS S,

QRATY] Sl [AHFT, ORI Ha,
09T, 7R, Gas - 400 001

famt ok m SiftreTet - wew
qos fayfazrmera
WIE HIUY, GaI3 — 400 032

oft YO F. RIS

R gew gfug

T Ifod, gud-SIes diseed
ST HT, GFS - 400 098

I, ETH USUISY - G- SHe
Feufd

qes fayfazrmea

WIE HIUY, GaIS — 400 032

. faera @d - Iew
gd paufa, Tas fayfaemer

W, JUTRNT AeRt - e
fe=®

YR et IE, s
Uag, 4s - 400 076

ol ¥dis pasvll - Ao
FgPperurd

Has fayfaere,

WIE B, &S — 400 032

gt 41 aETern - A

BEEARIEENER)

TRAM] STl [AHFT, SURIGd Ha-, I1.89.ed.
AW, T&s - 400 001

s1. faua &. 99 - gox wke

fe=®

qur-Sivs Hiseey

Has fayfaeaa s Hww, das-400 098



\ aiffe ufade 2021-2022 “ (
1.2 Qefre o
Fg 3! e TfafafRt o gur-Seg WSty & sdeie 818 gRI fEong iR udaer faar S €,
oo fgfafed Jew e 81 &

. 9. i, forae - sremer Ul. TH. TH. gAY - 9edd
q:q“eﬁuéwwa{%ﬁm THhEISULY, UHSRUY (gh) SRS
g4 MeRIe, T 813115 W, SR TyAfewd ANTsct & S, Ufaffd TR,
Ui MthR, gUA-SIS Higeluy, guy-SIug Wy, HieHT H70d, Has - 400

DT HHY, Has — 400 098

1. WU 1Y - 9.
Ud S1Us JToT 4T ST
HIeHT HIUY, Has — 400 098.

Hﬁ@amﬁo—m?{@ﬁ@@é@r@
BT B, Has -400 098

Y. SrRTeT e - gew
ifaet faumT, gas fayfaamm,
HIT U, &S - 400 098

098

1. TH.$.3US - S

UHUANUTY, THUHTTHE,Td SIUs Tell IHAT
Hisaug, Hicrr g,

TS -400 098

S1. faua &. 99 - ge
UHSRUHH!, ThUAUEEd], =i, gun-
Eieg diSdiuy, ST B, Hag-400 098

oft YUY F. RIS
R-Yog gfug
$d Iid, JuH-SITE Hssiey

e B, &S - 400 098

01 TS, 2022 B! RA&ifre sis & GTied & ale, Rafafed vawd! i dre | =i foar T

. g omR. 9=
TP TP THTT, HTHT TRHATY] e e,
ftd, &S - 400 085

SI. d). &. quar
Y, 3R TS S MR, IRE IuTeHed

Rectihe S s, Rt i s, 74 tid

- 400 701

. Afed Fraraa

SafayE 3R SigftEiFe fqum, YR Weifiet

IRIM - i, U3, &8 - 400 076

. RIaR™ T, RS
T oy faumT & a1e, 4eg fayfaeme,
e, wfem dog

il (qd), 485 - 400 098

. e faR
Wifde! furT, erer Mfte sy TR
@IATETBSAR), BIH HTHT /S, HIeTel, TS -

400 005

. &t TH. yrA

WA fagm faum, mfe defet
TR (3T, U URG I, Qe
Hictol & T, IS, a5 - 400 019



CO aiftfe ufdde 2021-2022 vew i
Aifss fasme yod g S
l. §hig v W, TET T, 9.

TR faumT, WRdg deifie! T= - s, g furT, crer At sIEuYH IRiM

Uag, 4ds - 400 076 EAHTSTHEIHR), B HTHT IS, Pieal, Has -
400 005

ST. gIg ar . W[ I

3R, HER A TR SHUH R Ren & R wra bs ofds fagm faum, eer At sradus
(ISR, Yaex-22, WRER, Tdl G&s - 410 210 TR (SISHEUB3MR)
B HTHT VS, I, oI - 400 005

W. &. o, g
Hifae! faumT, YRt TRifie! SR - s, as, Hes
- 400 076

Qeifdres SIS & G- & URUmRaGEY, uffad Jew! &1 eridie 30 30d, 2022 & U & T4

. 3R. 9. IR - I &1, v 9t Riugeex - gew
UhUAUTH], ThUTHH], UHUAY, UhClSsyUuy, Jd HaR H SRR, SgHy 3R g & forg wrd
ST, FHieFT HwY, G - 400 098 FFeR -22, WRIR, 7al &g, 410 210

. 3RfdE $AR - Ao . iu9 $UR 9 - Te
TG, gd #, g wiv fowm Ram du gd H HRd dRifet SR
(EIERITEs), 1. T, X9 A7, AFgE, 498 - 400 088 §itd, Uds, Has -400 076

. Y. TH. WA - 95w . . IR - e

U4 FeRies IR g wig, SR g Uit faym,

Hifde! fIUM, YR Tefiet T=M- S , Uas, Has fayfasrmem,

Has -400 076. DT B, HaS — 400 098

. sifa 1 - e . T. &. fiarg - Je

T faumT et fqurt, des fayfaemea, &ier
Has fayfaemea, ST Hww, 4as - 400 098 $HY, Hs -400 098

S1. {7 vt — e

RIS U WA S HRIM (TS HRSARTH)
iR ARaTol Wie, IR, G5 — 400 012
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2. Qefore srdfwy

2.1 UGqulq Usipd TH. . Al driwH
uig aufg Uhigrd UTeushd &l eifors Iurferat @, v, I ok tHuw. I &1 faqy Frar 8 SR ureushy
B P TIC IUIY T B St § | TH. T, TPhIhd UTeushH Uid I1dl 1 UTsushy 8, o 12 ff e g1
TR & 91G B HR IHAT ¢ | TH. T, THIphd UIedshd o, T, .+ TH. TH. I UIeashd & Ided @ |
LT & HdHIcR HRIHH H Siia fa7H, T o, 71 faqe ofR aifae! fase snfe =nfia & |
Y UToashH FAHIR BIHH B UIsushH Jgifad AR TR 3= &7 U 33T GaieH &, forad 1a 3
AR SATYAH I F 9gd I TR I WS § | I8 FHufafad g & O i hise snuid e
Wﬂ?ﬁ&ﬂﬂméz

T Bg YAWR : 1 3RA Y - 30 4R dPh

TS FHd JAER: 1 S9a1 J - 30 30T db

TR uRAeg

fEHeR 3R Hs-Sars BE & (AT SO Fivex aRAIeHTE YR 3R =T & $o god ufaf¥a wirm=marsit
AR B & U gl S AgH § | Ay uforef & 9fg 3 379 wfaf¥d Tre-t o ufoasfare sgd gl
I & o U uferuT=Ielt ofR $ifig Hriad & fou SR daR &=a & fre tianfed far 8 | Wisaiey
30 B I TR Meybisit b ARG § 3gHd U B 3R 3T T ) Femfed & & forg
TSR, FMEUHIR R fae=n o} sifdemiwr ufaf¥d vrmmensf & &1 $HRA & g Mafed aarg |
7 § YA 3R 8 d YR TV UAS 3R Ydadl 3R ITMHISIGHT THT & 1Y T 9 § YR &1 Th
UTeashd STHY URaeHIsT & foe wafta 8 ok o1 YRd 3R fadwn & ufaf¥a Muwmatet & arfazf o
3 ufafYd varr=mersit 7 oo aRaieH 65%d § | 3 S & URGISHT B 1 URuIme TedHH! ot JHtem
B 1S BTl § Ui gIaT ® |

WEeiey § °R faamr 81 ude faarer fafte &= # srEur 3R R yem o :

site fagm faemea
S fasm faarag Mifere sha fagm & teied FaeiaRk SUTR &7 31699+ & ard S &I 3y Sfia
oM @I gfarc ok Wi ) & fafid &= & UeTar § | 39 Sfia fasm &1 ufvem, Shtar, Sifasars,
g fa, gear sita fagm,dfeT sita fagm, $eR Sia fagm, iR ufaren fagm sarfe ureus i &,
e T Tifta €1 8 | 3 Vifad UTeusH Wid e YANTRIET 3l & I1Y-1Y Fed § dife 81
3T BTRIT IR T 3 A Ugal TRUT A T R § | 59 T, ofiF B &l WSS iEaR-uTadt sididmgia
3R T B S Ul IRMT SHgRI & T a1 T § | THTERT Switol 3 39 Uied ST, URd 8k
fma-1R F ufaf¥d Sy IR H Uaw ad € | Hiea Sl Srfehd &1 Siiuamies U 2019 § 3Ry foan
T 3R aAE H 313 BT i s & TRee &aff 8 oA MY R @ § | & dued! fagrt 3 ufaf¥d erer
A g1Rd &1 |

faemeg o fReor & e R iR ergudt ifafy Jobra &1 U T fysor € | Sig fow faemea
B DI T YHG ATT-eb ATdTaRUT UeT bR bl T bRl § S 3-8 AT SHaE §71 BT AR T 8,
T8 I8 I a1 RIenfaci # 8) | PR Ybra $ adqm rgaer & fiferar & Sla gt o1 ufafemor, T R
¥ famw fRfeaa Aol ot Heayul fESeT, IR & uaerdl & Sftads MURT & T BT,
AAIYFAH ARND! BT ITANT Bl §U SHATY] B ST eH &b HRU ST Ufaoifde TfeR1Y & IR §T TR
BT GHTEA HRAT AR TERTH-Ha AAH & 31fode wrg-cle & qagHT snfe wnfiya § | e 3=
ol 3R 3% TR &1 Withd T J M g & Ay #rar g | faaneg & gl gRT SR ot wganT

4



CO aife ufddaT 2021-2022 e AL

s fasme usd deg

3R R faRwiel & Hieaw J 3R AP SR SiRTSTa dwiiept & |y fireras fob Tu Ayt sl 4 Sfta
o &t g galt Bl 6 B § Hag e © |

e fage faemea

S e faee, Fae-Edeiar Ud O U981, HRGH & oIt WRe1 e S1et, IM™ e S0
eI TTEH 39, TR 3R 38 U 3 Hel Td WTTd UTagshHI BT Ueh T SaIeH UaH
AT S | 37 bg RIgid UTSTshH I TSI P I1Y BId , S TENT=ITel H Urafiies 3gHd UeH R |
faaTerg Sre® aaei-ay Ud sfia A MV & fore Il &1 fawT, IAR®:; TfRay wreq-urfaes
e Ygifae R Sifirpaids IWE g, Sivy-TidH ufafhar & orur, Savifae wame e,
fged fave TTuraR fafdal ganfe & o . va. &), wrisa Suasy axran g | faemea & Rerfdre anfaxi=
! IATH TUET UM I & [ HR SR il Tvra &1 ve 995 iR fafay fiyeor g | 59 faeme &
IHT Y& gRT HRA 3R fISR 1 H 3 IR & 1 e S fHT AR & | B! b AR Tgd Iy
T S FRA P forg Tieanfed faran s 8 | R SiR Wi 1 U T o1 U &b, Iama fage
faeTerg orm BET @Y XA AT Bt sigyd gfaT & U1 g M & oY tiefed dRar g |

TRy fage faeme
ity fazeivor, &7 Rigid,aifefa, 71w Rigid, Sees afY, saed  gliexu, dura Rigid, we
ToTd, stoita T Rigid,aur dh e UTaashd S TRTd shHer! SN, Ud fawia 7iftrd enfe & fafia
TGS UaH &3d g | 1 g, TIOId & Syfes fawg wR aRaie T UgH #Rar @ |

TN & HehTd SISO Snfifa ofiR srrfafa Siemid, W &1 ufaeudmdl UM, Yeridr
3R fadta ey guw, sy wiffifa, Ethd AfRwies, THr & dhHaid et UHR & WREg
SFTHY &7 R B IR TG ¢ | HISa Ty H To Bic ¥ DR B SR SHaRPH BA1fa & wfaid Rienfag
g Fpead! sruu™ TR o arel 3R Were T a0 H1derd § 98 aneH S § |

Wi fagm faeme
1iforep g faremera & gar SR srgudt Mydmdfell o1 U sidd 99g € 3R 398 Aiferg Hifdew!, Jufa
gerf Hifdet, USRI, TrerT !, TR o, Teiid fagm, @wa difdet ofik i diifie 9 da
fafay e &= & Vgifaw, sifimaae iR Urifie Wifdeiac) o1 ue s s g | e srguH
& A1 AT R1eor veM o1 WSty &1 I8 96 8, YT Uaw! o YA gd & b JanmRiensit 3R
ST GfauTaft o WG oA 8, S 7 Fad HA1yd WMy & forg Iuarft 8 wwd € afes e
U Y IR 7 U 1t Iuas T IHA 3§ |

I Tl & fafkiy oy &1 faw fafay deayuf & § € SN & Afieta e & e ardl-
TR VDI, eiereht fRead Rad R &1 sieqg= 3R NS &g T I YN, i ot At
gfafeharsl ¥ SR BT UHCIhRul, YRI AMHG B R U], d1al ANNG HR, Ta- SHafai,
TS F TR 3R], W@?WWW%%@mwaﬁ gRag smetd
SToR -TATSTHT @RI, J-diiadl / 3ifdid / Suféeta dor -uard TReR fosar fagm, Ui fag, &Re,

5


https://www.shabdkosh.com/dictionary/hindi-english/विश्लेषण/विश्लेषण-meaning-in-english
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FHUYS MfadT iR IFd @RE HFURUMY, W Je Hifdd], TR ifdd, eaxd awgaft &t @ Hifdst
3R TEQAIHY ARIT, TS I ot @I (337, T, bel R IWE! & 1Y Tag-Y T fagm=
BT AT, TSN 39 H &P BI0-SATHIRINT Yg-3ad P Ig-aee (G, UBTRIS, MR, ST &
3T Faeht AT, FHTT JTedT 3R TS A 3|

Qe HriepH: Naifore adf 2021-2022 & forg Hemait F THu-IRUA

TR I 9RO AP WY & SR THY-IRYf (3Tars #ie)
m;%lqavlgq le‘lﬂlala::;h) lel"'lﬂls"'l s
o afRume
01.08.2021- | 31.12.2021 15.11.2021 — 15.11.2021 —
30.11.2021 05.03.2022 05.03.2022
1 -gYIR- 20.09.2021 - 20.09.2021 -
14.01.2022 14.01.2022
Vv -gYgR- 06.09.2021 — 06.09.2021 —
17.12.2021 17.12.2021
VI gYIR- 06.09.2021 — 06.09.2021 —
17.12.2021 17.12.2021
X 01.05.2021- 25.05.2021 - 9-31d, 9-THIH,
30.11.2021 30.01.2022 4-T1fOr,
PURSIRSISEI guf ufegerr & (ERTIGEAH]
GaK (+ 1 IBfcI®d
e )
[ 01.01.2022- | 31.05.2022 14.03.2022 — 14.03.2022 —
30.04.2022 09.07.2022 09.07.2022
IV gYIR- 01.02.2022 — 01.02.2022 —
14.05.2022 14.05.2022
Vi -gYgi 01.02.2022 - 01.02.2022 -
14.05.2022 14.05.2022
VIl YR 01.02.2022 — 01.02.2022 —
14.05.2022 14.05.2022
X -gYgR- 01.02.2022 - 01.02.2022 -
14.05.2022 14.05.2022
CEEIRW
U &1,
gfe s g1 )

|-HeR fd9H: 06.03.2022 - 13.03.2022

10.07.2022 - 31.07.2022
I11-TH%eR fa8m: 15.01.2022 - 31.01.2022
V, VIl 3R IX- YRR BT fAYMH: 18.12.2021 - 31.01.2022 (@fE 3Maxass g dl 3i-asd Urifie Hamd
ST Pt S ebell B)
IV, VI 3R VIII- TR f39m: 15.05.2022 - 31.07.2022

||-TARER
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2‘ ’i NEW INDIA@TS

s fasme usd deg

Fre: T B SGifd UreasH 1 $FRd 2021 ¥ YRR V 3R VIl & U L& gan &R 27 AdeR, 2021 &I
T 3T | S, T & BT & forg, FReR faym 29 AR, 2021-31 AT 2022 AFH § |

22 1. ua S srdeH
WEeiey, foam # PRI 91 & 390 3= URd BEF & T STacie AITU™ BHhH U IRl 2 |
ey & YISt 3 &SP BE1 I 1T YT HTHSMEIMR-JOINT AT 3UaT AT TR THBE TR
H Il g1 AT | HRIFTA g & Srelal ghig SLaghy of Iuas § | Hsaey & dieast
SRS H Y3 P T 35 B A0 $ STHRU F 3fdeT A & | He<aqu! &6l & el I Y p1f &
3T, YiSaey Thr AusRl, HImEumarR, TSR, srgamsd-st o 3 Wl # dqifAd! &
1Y YO FRaAT § |

reast erfeat & uadw Ue 3ifiie HaR ufthar & dregd § maford forar sirar g, fored TemerR
& 91 TIA-UTE  3fTae-! & Faf-d-gat M § | eiford a¥ 2021-2022 & g, TawE fagm, Sfia
fagm ud ifae fasm faarera & wnfire fu 71U BT S6H=n: 04, 02 3R 04 § | Fediey & adar & wrRka

Wedey # srdfa . va. S o=
HHID | BT BT A Sag A ATTERI® A
HHID

-
01 | ot d1dbd g+ SITuS-3Wr™R | P201801 | ST Jford disd
02 | g emar R RIECIL] B201901 | . SIfic fEgmm
03 | g forman AR RIECIL] B201902 | 3T. 7 AUd
04 | g gar Araae IECI] C201903 | SI.Hgg ued
05 |ghic®s BIECIE] C201904 | BT RisH Aedt
06 | gt arfa diféra giareHT FfY | €201905 | ST, R 3UaTd
07 | it wifer 3rsTgd XY [ole} | P201907 | ST SHMT YIFTad

SFargd

08 | ot dad i Ay | P201908 | ST&iar S

-1l
09 | gt TeT fhre BIEEIIS| C201909 | . IR 3Fmard
10 | ot ga e HTGSMIEIHR | 201910 | S, 3o ®1dt
11 | off o TRar RIELIIS M201911 | ST W1l TRBHR
12 | gdisit e RIEDIIS B201913 | I & AIYH
13 | ot T=Mih 3RRT RIEDIIES B201915 | UI. Sifdid fegem
14 | 41 ST 3refl S RIEDIIeS B201916 | WI. Sifdic fegen
15 | 4t faod AR oil- P201917 | SI. GSHIY ™

RIESEEEIN

-1
16 | g4t 3tar wemafd ofRasH A | c202119 | ST RisH Tedt
17 | g8 G 9ew Wriaar WAt | c202120 | Y R A
18 | gl PIvd sR@Ie UiRdltg | 202121 | ST AR sram@
19 | gt vomen Ot 3R ot C202122 | . A% Ulied
20 | g BIECI] B202123 | BI. 1. ua. RiRkwr
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21 | gt HET SIR19 ¢ RIS B202124 | SI. Sif¥fa fegan
22 | ft e Maw BIEEIS| P202125 | ST YOI IRISH
23 | gt Frona oY, Yo ey P202126 | ST fHIT UFTad
24 | gRtashs. RIE]IS P202127 | S USHIH I
23 ReMOre a9 2021-2022 & IR UKATTAd UTSTHH
Sifae fag faenea
UTSUshH | UTSUHH BT ATH DT BT ATH gl
CaE)
B-101 Sfae faqme-| . ST TSl guH-SIvs ey
SASERE
B-201 Sifaes fasi -1 . SR f&gmm uA-IITs sy
SARERGI]
B-301 Sifae T8 a9 -| o1 ot Ta. R uA-IITS sy
&1 1. Raem g4 1, §as fqufamer
B-302 DIRADT T -| . T, &. 3fue uA-IITs sy
SRS YuA-SIvS issiey
B-401 Sfee WEA g -1 | o, SRiar fegen guH-Sivs diged
ST 7. Rygemt gd H, s fayfaame
B-402 3TOTfd Sitd fagm . T, . 3fue guH-Sigs Yisaieg
B-403 o9 qiRkeTa! RS R Hamsums
B-501 STARIDT S HER SRETY ESGES
B-502 HIRIHT AT -1l . . . 3 guH-Sivs UigeTd
. 7 A quH-Sivg HLded
B-503 oa fafqerar . SR f&gmm YIRS Hiars
ST =i Rig BTPR Pl
B-601 TifeRe fagm-| 1 9urd g T3S R AR
B-602 UY] TRR fobsar fagm ST, YR gl e Sifqa™ Pl
SRS YuH-S1Ts, AeiT
B-603 U5y TRR far g ST, 3=y diarda digsRat, das
&7 gk Rig
B-604 geraifaat . T, &. 3 guH-Sius disatey
S, TAd FigdhR g4 T, SUeR, gag
B-701 S Tt | ST, Rrs=r am uA-SIws FETy
B-702 Gl fag--11 ST 9Uig ued TSR RN
B-703 [CEIRIGCAEICICRIE] ST, Pifed el AASTB IR, Has
B-704 Sfaew s & gAfhT | ST, Mfawr TeH AASTH IR, Hag
e ST e ymffermRy AR UB IR, Hoig
SEEISEICG] guH-Sivs Higeud
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C\O arffe ufeded 2021-2022 S e
#ifsm fasme yod deg R
B-801 fersmoy fam= ST X2l SRR 7d H gteied
SYawt e TP TG HR
G
B-802 dfeT Sita fag ST, WifaHr &t LERE]
B-803 SIa g fasH SCCIRINE) Hesml, g
ST e I STuaRH, gss
B-804 RERICIRCART o7 g an guH-Sivs UigeTd
S1. ool T FAI-STH foftes
BE-1002 | Siid [axF A 37d dcb-iicb | ST, ST ST guH-SIts disaTd
ST guiford o9
ST Ry 9w
ST, SfRrar Agdn
BE-1005 | WTd SATArRIeh! ST, Sy fSgel guH-SIts disaTd
ST guiford o4
ST Ry gmT
o1, durdhl e 7d ¥, 3B SR, Has
o1 U HT Td #, Sgamgel-al
BE-1014 | Siauifdet 1. gk o U4 ¥, fiusd, gas
ST aed yHBRT ARTHR, Gars
SIRSCEIRED AMEUBHIR, Gas
BEL-1001 | Siid [ax1< & I dep-ilch | Ebel 31t STATIoNbel A9 | gUA-SIUS Aisaiey
(W) GESISOISERE
BL-101 | Siid faxiT< UANTRITET S, gHIord o guA-SITs Alseied
ST SRIYT AR
BL-201 | Siid faxi SaT=ITeT &1, gHiford a4 guH-SIs Aeeey
ST SRIYT AR
BL-301 | Sitd faxi ATl o7, d1.ud R guH-SIs ey
1. gHifSa T
BL-401 | g fasT< YANTRITGT S SIRidT SISl guH-Sits HigeTd
SUCTRECRRIR]
BL-501 | Siid fax<l Sar=mmel ST SIRidT SISl JuH-SIts Aseiey
81 A7 Ay
¥, ordfor ufat TP, Hes
BL-601 | Sid faiT SARTRITGT ST, ot Ta. Rl guH-Sivy dgaied
31 guiford 9
g1 T Ao
SACERIGI
BL-701 | Sild fasiT SRANT=ITT ST guiford guA-IITs sy
Sl 4. Ta. fyien
SECIRIRIRRE Wda
BL-801 | Sid [axI< SRANTRITElT 31 RIg=r g JuA-SITs Tigeiey
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ST, et IR a7
BPr-701 | GRS Mgs gRI Ay
BPr-801 | URAISHT Mgs gRI Ay
BPr-901 | GRAISHT Mgs gRI Ay
INmafAe g ey
UIodshH | UTSUshH BT AH TP BT ATH Adgdl
Pre
c-101 1T a7 -| 1 WU &, O
1. U9, St gd - W
C-201 T T -Ii ST WU &, 91 guH-Sivs disaiey
1. o et
C-301 TR SR Shafagm== | o). 3R, Y. 8RR guy-gitg dzad
& fom it NEREIRRE]
C-302 DI I A9 | | ST 7% urfed guH-Sies disatey
1. 9. 1. grd
C-303 BT e T fagH -1 | 7. RisH e guH-Sies disatey
51 o, R s, 4o
C-401 W Bl | o1, due uferd qu-Svs disaey
3. AR 3RraTd
C-402 Hiferes 391 o -1 S7 WU &, 9y qUa-3ITs Higaey
C-403 HicH XTI fagH-| 3TAD &b, JHAT od &, dverrd, geg
C-404 HIe® I A7 -1l | ST Aeg urfed
. o9, 2. 9Ed TSI
C-501 ICERENICCRTICE] T RS Sare guy-giug day
ICEIG o1 R et
57 T %, gauta s, 4o
C-502 HicH I fagm -1l BT 3D THdT U4 ¥, dTusR, gas
C-503 SfBTE-oh T faq - | ST, Rl Sraret guH-Sius disatey
I < 19, Buue s, Has
C-504 WD -1l SI. Heg uled
& S - Wl
C-601 SaHifde waH fagm | ST RisH aest
= o B - e
C-602 g Rigid 3R uanT | S WU & O guH-Sivs HigeTd
C-603 HPTE e T faqH - | ST IR ST guH-Sius disatey
. 31 79, HUUH STeem, Hog
C-604 BT I a9 - | ST 7gs Tfed
Il . 7. 1. 9rd TSI
C-605 NPT T fage -
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C\O aiifes ufede 2021-2022 secmoae rox
#ifsm fasme yod deg T S e
C-701 UeHTRT AT faq 1. 3. %. gfea quH-Sivg dlgaiey
C-702 JTUTTA® SHSHNTIAD! Sl WU &. 9y gud-310s Ay
C-703 STTTIRT 3R .t &. o quH-Sius digarey

EERCARIECRR ] ST &. 378, e
fasm ST YMAAT AHGR AMEUBEIR, Ga3
C-704 Mid® FeFG WA | S IAd Oy diusma, das
fagm
C-801 RIEPIRSIBENCRIC] 1. T, fm SR, g
ST, 1. . Ty, foet PA———
C-802 Apl- 3R FUI-3MM0fAH | BT &, 3R, TH. TGHHAR Suarr, Hes
g faqe o :
AL SIgSRE, gog
C-803 SIS I faFH | ST, W0 . Uiy JuH-Sivs dlgaied
C-804 TSR 3R I SIFANT | ST, 3. &. uferd guH-Sius dsatey
C-805 T fog § TAUHSR | O 3R, Y. 8RR JuH-SIvg AEatey
ST g s
CE-1001 | oA fosm #amfe | ST &3 Nae R guy-Sivg digdiug
fawa 3T, offtd Par
CE-1002 | ifaes TomA fagm o ST 3R, &. I Steome, Heg
ST, 3Tl THdT o & Foeme i
CE-1003 | S-greft 3fR gg Tufaa | S dt. &. sryara JTesREt, 4as
prn] &7, ararsh 0t ded Hiusmat, das
CE-1004 | HIH @ 3R 1. od eHR 3Rl gaRIaIG
fEtpRmd Sefeoi | S &. 3R, T8, TR PN —
cL-101 | A fosm wawmemen | SF RS sprata qUa-SITs Higay
CL-201 | oA fasm wawmemen | SF AR sprata JUA-SITs Higay
CL-301 T fage vanTerar | ST RivH aedt guH-Sius disatey
CL-401 | XU foqiF VARG | 1. Fog uned guH-Sivs digeud
CL-501 T fogH VANTRIAT | ST TR B uA-IITs Sy
CL-601 T foge vanTerar | ST RiH St gud-30s ARy
CL-701 | XA o yaRen | Y. Ao g uiled guH-SIts ety
CL-801 | U fag va=Iar | ST, e et guH-Sits HigeTd
CPr-701 | ufaioHT DIECEANREIT -
CPr-801 | UIAISHI M gRI Ay
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CPr-901 | URAISHI s gRI Ay
CPr-1001 | URAISHT TS gRI Ffey
T fawg
GL-201 SaIaC o] SARTRITE . 3R, ATRISH guy-gitg ey
H-101 TR DIT- | ST dife i
H-201 AR &1 uRkaa SREEEIRER guH-SIvs Higald
H-301 THAD! 3R TSI | ST, qwhR U= ud ¥, dfusid, g
fasrrT (fay wfew)
H-401 fam &1 sfaem sk ST, Sifae Texro guH-Sius dsad
a3
H-501 AMIGD! SR JHMoID | S, Ao HTRDBR guH-3ies ety
fasm (RIS
EEEIIEEIC)
H-501 fagm &1 Afaswsdr ok ST, Sifae Texror gur-Sivs dgaied
s dueT SRBR
H-601 3UIRE BT U=y ST, ol HONRITG U4 ¥, 30 A, Taftheed
Hias
T fagm faemera
UTSUshH | UTGUShH BT ATH HHT BT A Hdgdl
DS
M-100 JUARTHD TIOd-| U1, RRTET IRt SRBIGN Hodt Picrol
3Tt Sl
M-101 TOTd-| BT WA TRBR Jud-Sivs Asaed
31 3R, Ul DIRS Ud ¥, o fayfaemed
M-200 SUARTED 0T -l 8. 31 da ga TEITYs, 49%
M-201 Tfore -1 ST AT TRBR gud-Sivs dsaied
M-301 YRS UTeashd U1, T, T, IgAH guy-3itg ey
M-302 ICRGELE Sl [T TWHR Jud-3I0s Uiy
ST, TRET TS
M-303 FiorTora-| 1. a0 Jur-Sivs dsaed
M-304 i e Rigid ST SO gt qd o, s fayfaemed
M-401 fa=atwor-I| 1. T, T, IgAA guy-gitg ey
M-402 SrSTiord- Il 81 3fd A guy-Sitg ey
M-403 TifRUfe -1 BT ST g U4 ¥, e fayfaamea
M-404 CICESIRIL] 1. R IRt GR&IGN Tud! Blctol
S S
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M-405 TR fazayor 2l 3BT guH-Sius dsad
M-501 faweyor 111 1. a3 &, 0N Ud ¥, aMgazel, 4us
M-502 SoRTIOrd- 1Nl 0. 3R It HIRS Ud H, s fayfaame
M-503 irRAfe -1i 87, Wifd wn JuH-Sis sy
M-504 I Rigid W, R IR GRPICIY YUdl Blotol

3T gonfaRaT
M-601 fa=erm -1v 1 ST gelTgd GRPICY Judl Bicrel

3T goftfafT
M-602 SiomTiord-1v . 3R, It PIfAD g4 H, 4as fayfaamer
M-603 Ut gt & faRly | =7 99 T=mufa -

B
M-604 GHTaT Rigid . T9. oft. et qUA-3ITs ey
M-701 BeTHD [aReTyuT 0. T, o, g gug-Sius Asaed
M-702 AR oo RG] ud o, s fayfaamed
M-703 Srerord girkufa 31, AgTed g ud o, s fayfaereg
M-704 g d SUIHfd Td 3T, 3HT HITad guy-gitg ey
SRS
M-801 3R e GHIBIU | 1. ST HRTad gur-gius dsaad
M-802 SerTiOTcity S Rigid | ST, urddt =l Ud ¥, e fayfaemed
M-803 fand) wifRifa 87, wWifd wn gud-Sis dsad
M-804 B ATHD o B, 3fld FAR TSI, 4oy
MPr-701 | GRS IESEANARIEY -
MPr-801 | GRS IESEANARIY
MPr-901 | GRESHT mes gr1 Afdy
MPr-1001 | GRESHT mes gr1 Ay
ifos fagm= faemera
P-101 Afcrepl-| 31 U9, 3R, WA U4 o, SuemRt, gas
P-201 AfcrepT -1 31 U9, 3R, WA U4 o, usmt, gas
P-301 URA GiADI-| 8. 3% AHER TIENITTs, 495
31 diaw urdia
P-302 T HRfaet-| V. 3Mb &b, 3T U4 T, CI3MEUm3R, Yo
P303 | fiqgd dada-| & gTH R quH-3Ieg Wiseiey
P-304 T, Ao SR YSTRIB! | U1, A8 ard guy-3itg Jisaey
ST, foror=r geat
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P-401 T R I . orie &. 3T qd H, CISRUH3R, Hei
P-402 HicH iAD! -| ST, 33 AHER EEEIRIEEEAECH
S1. plaed Heard
P-403 N GICRIIREAR] . 1o 9y Td ¥, e asel-at
P-404 YHIRIBT 3R 2T ST iftar I guH-Sivs dlgaied
Troerar Rgia
P-501 fiegd 9o -l =T o, J9PIR SigeiRd, Heg
P-502 HicH TPI-Il ST, 3rfiar HFTaa JuH-Sius ey
P-503 RS Hifaahl-| ST Tifar o guH-SIus disaud
P-601 TP W] o1 giord died guH-Sius disaey
3. T, S
P-602 Fufid gerd Hifcrel-| ST U I JuH-3Tg W
P-603 TRAT] 3R 3MUIdeh o1 foors gedt qud-Sies Higaed
Wifaet ST 30 IR dlusme, gas
P-604 T et -1l ST ST HRTad JuH-Si0s lsauy
P-701 TR P! ST U] RIS uH-3TS Sy
1. T9. T, S
P-702 i 1t I 1 S, AIPAR RECIEERNE
P-703 Tt uerdf Hifdet-| 1. favra Rig guy-gitg JiReey
P-704/PE- | SicH UbIIRID! 0. Sit. g $HAR SIMRUHSIR, dag
1013
P-705/PE- | wToHT T ST, 0T TRTSHY quH-Sies Wgediey
1014
P-801 T foyF SR @Ma | ST, 3G gial guy-3itg JiReey
Wfat 1. T, TH. 3fi=rn
P-802/PE- | IR TIdT 3IR 0. 9T 9y U4 T, aMSamsdl-at
1018 fas@erarn
P-803/PE- | NP Hifde! 3. YN0 RTSHR quH-3Ts W e
1015
P-805/PE- | &UT Hifaat ST, 3rRTeT e qd o, s fayfasmer
1005
P-806 3 HUSH Rigid . faerg Rig UA-IITE ARy
JPE-1009
PL-101 Hifdep! SARTRITET 0. 3R, ARG JuH-Si0s lsaad
. JHIER =arad
81, dfga I Jaid dlas
PL-201 Hfdeh! TARTRITE V. Iex arad guy-3itg Jieaey
. 3R, ARRISH
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75

81 UgHIY ™
PL-301 Hifda! TaT=ITeT ST, UMY g guy-giug dEeey
ST, fororer gt guH-SIts Assied
PL-401 ifcrep! TTRITET ST foror=r gedt gUA-SITs Hzaed
81 UgHIY I
PL-403 SIS CACIEIN 1. gford afed guy-Sitg dixeiey
B AHD dHD
PL-501 Wi TaRT=ITeT V. 3R, RIS guy-giug deey
0. e Arad
T PSP gy HISTE Bior, Heis
PL-502 Tears fafdat ). T, T, 3= guy-giug dEeey
TR
PL-601 Hifdes! TRTRITE . 3R, AFRISH JuH-Sius isauy
0. g Ard
&1 FIfdd g HlaTs Hicro, G
PL-701 TId Hifdes! TaTTen ST T S guy-giug dEeey
@ufd uard, e o7 oo aiee
3R WATSHT Hifde) & oo g
PL-801 T et waRTer | 8. Riaih JuH-S10s sy
(efor-et fasr, faf¥a |57 area grar
REH, 31fe)
PPr-701 | OIS Mgs gRI1 Ay
PPr-801 | OIS Mes gRI Ay
PPr-901 | ONREISH Mes gRI Ay
PPr-1001 | OREISHI MES gRI Ay
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HPTI BT ATH

ot &=

it fagm= faemera

o, iRl Oy, S

WEH-MH vfafshant, F7argsiml=7 ama TRR o
O, TR Sia fagH

Sl T ao

R-wipifts SRS g fhafay | -3y &1
I R SR HIRERM & dfdd IHaH, IR
HiRIBTS § SMgdiad qarsll 3R Urpfad TGl BI
fomafafer

STt Ta. Rrfe

IAIhed BT bTadl 1 & AU fd-HIRBIT R
JfR-3Muifdss Rfe dF &t S &1, ufaoifas
gfoRIY 3R Tférd gat fadaRur ol A & forg T Affrept
DI G HAT

e fagme feemey

e dl &. o

IBCRICY

DIaFD YT IGE A=

31, ARl 3RraTd

THIRTE TItheR

uard A o9, PeHe sadeie, 3R
3fpTae AMD! o1 Sifdds Sy

1. 3R BT

dex

T TR fhedmhl, agbil Ta-X UhbivH
(TIUURITY); UleH TATHSR; TaeH fafFaw, AR

S1. 7gg urfed

Jdex

THAT o] SRV, adl fSoed SR YAV,
Y EIES AT fagH

SASEEEIT

TP UhaR

Sifde U ¥ Tgayul Yoot & Sariohal &l
SRT IS SUHYS Ud TehHe® STHIRGT Bt i

Tfora fagm faemer

1. W WHR

| FETS TR

[ ST i

ifae fagm faemeg

3. 3H™T HATad

THIREE TIhER

TP GoTH BT J&H-BY TR, ogaiyd =0
Y URES P B TRET 3R Tfiferar ures

SIHIRIEIS]

THIRITUC TR

W RS AR &1 IuahT Hd §U AR 3R
AT P gD UIEH

1. USHTH I

de

B Alegs, WHIA 3R THhd fhed SHHS Pl

ST YYUT IRTSHI

TEAD WHIR

GHT Hifdp!, ST Uy IR AR -Uarf TRER
fopa, U7 kb SITYURUMT
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aiftfe ufdde 2021-2022 oo or
fesen frgrar e e T
3.2  yfafyd iR aer-ure MbaR
Sitq fagm= fasmera
YHTg BT A1 U™ faiugaT &3
1. 19, &. 3TIe Ui d UIheR 3{TuTtdes Sita fasiH, BRI Siid
(Sitg fasr) e, Sta grE, geAa oie-
fagm, Sta Urenfie
. o, . faga Ui d MhaR U WEE fgE 3R
R9rEH fazm) S Tt
1. WU Uy PIRECE IR Jsifad TR,
CIBEACRIE) AfYFpTTES  INftas 3R
gl foqe, g dufa e
Hifdep!
1. 3% &. ufera IHT-UTE TR fafeor 3R gesT=r T fase,
e fagm) sfdgd  WaereHdl 3R
S ufdafeear Tfaet
. 9. off. gt PIRIEGR® IV <t v Ud Wiites Riaid
RETTH fa7)
0. TH. TG PIRIECR® IV N-Tg 3R ForTrda Tg
(Tford)
31 3R, ARISH SIHTI-UTT THIR Ui Tafd gerd aifaet -
(faet) fqaredd],  dadb@, SR
TSt dT I<dagd
1. TR ORd AT -UTT THIT U 0 ¥ Jufd uard
(hfaeh) MfdeT | geiy axd 3R 3icR-

T H1 gadhed, 3R AMVBT

3.3  Wisdey grT nifva Sor

TP BT A4 U™ faxtwsaT &3
Sita fagm fasmea

ST, gl 34 AT T Sredd AMVaH ULTSTTd TP, IR,
HafeA 3R Higewry Siig fagm,
Pogemrsdt ik Siesgues,
e SR cifRppie,
3o Sfia fagm

It fage faemed

0. 3R, . 8RR TSI ITHOTT Sl Sadifded WA fa9H,

(31 |1, 2022 TP) 3fuge SaHifae!

31 &. 3. Daeei TSI IMHUOT T S9-3fpTaH® 3R mfAHefers

ROIRE]
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fesen frgrar e e T
81 dRT HigH 1@ Fo-PIeRT Sl TIUHSR fafdy
(16 feamaR 2021 TF)
(31 37T, 2021 TP)
Tiforg fasm faemea
. RET TexToH 3MSUATHY ARy IqID e Rygid
U1, Td. Y. Sfi=a ST ITHUOT 3{e8T IR 3R dRBY Hifdd], Te-Y
T fagm
Hifae fasm faemera
. goid disa TRGe WhIR  [Goil- | 99 S R AT Bt
TH3IRTY WHDIY], HR BT
T HETdT SaRITY
81, 3G gial TEOS MBI (Goi-THRY) | Hifed 99 | siwerd
SHTHIRAT Ug-fdehT 98
&N Pt sadin e i
ST, MU Wy 3MSUATHY NG IFD T et
1. 09, S 3MTSUATHY AR D BT Hifdes!
3.4 Hicae & YR R GBI
T HT AT U™ fa=tugrar &
1. . foor SERERERN TAoR-TATSHT Hifddh!, I-clieidl / feeThRe
(Hifde JoR-aTd Ufafehdl, @R 3R BT Whifde,
UG fagm
o1 Rz &t am TgTIH U TreU-Y] Ufafhany, whed favas,
GICAEEIE) TTeT T UfRRIYS &FdT 3R el 1 I
=T
3.5 U STaeve eddT / YT Jgantt
Sitq fasm faermera

01 S1. TToig dagiedr

09.11.2019 - 10.11.2021

SFTEY HedI - | (3RT-1)

02 S1. SFRTYT RR

15.09.2021 - 03.06.2022

SITHYT FEINT - | (3RT -I)

03 31 ot =T

14.02.2022 - 31.05.2022

STIYT AT — | (3MRT -I)

INmafAe fagme faemeg

04 31 Whd 31l TG

30.12.2020 - 06.05.2022

ST AN — | (3RT-1)
JRIIRTE o 3efiA

05 31 g U3

05-02-2020 - 04.02.2022

ST TgaNT — 11 (3RT-1)
IRIRTE & e

06 ST, I59dY &Y. &3

02.05.2022 — SIRY

STIYT AN — | (3RT-1)
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e ferres sk e T
07 81 AR [|HH 09.06.2022 - SR ST T — 11 (3RT-1)
RIRUB & e
08 S1. UYTd $UR A1 07.03.2022 - SRt ST TEANT — | (SRU-1)
3RARTB & Hefi
Tifora fasm= faemea
09 ST, S 01.03.2021 - 14.03.2022 | STHYT FGAN- | (3RT-1)
81, @It $wn 04.03.2021- 28.04.2022 | ST FgAI- | (3RT-1)
S1. 3R IE 27.01.2022 - 15.06.2022 | 3fTHUTH GgINN- | (3RT-1)
Wfaeta fagm faeme
10 | ST el e | 27.09.2021-05.07.2022 | 3FIHYM FEGNII- | (3RT-I)
AHfa®!
IEELGESEE | 09.08.2021 - SIRY | ST Heanh- | (3RT-))
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faftr yemafie Sl A 98 HHeREl & AW 3R ueam 9 g e &

PP I eTd
1 31 o &, oA =
2 . YO &. RIS IRER
3 goft Tt . HIdeR ©=mEE) IRy prfad sidfterds
4 gt =l R () IRy prTad siddterdm
5 gt IRl TH. PR (VIRIEH) FHratag fefed
6 gt g1 arsa () FHratag fefed
7 ot Aigd Seg B TURY IBRY (@il 3R HSR)
8 ot RRYe w8 JARHR Q&I Hrafed
9 g4t a1 g BT HeTP (TRIG 3R HSR)
10 off HgRToH JaR YRS TR Geh
11 off YA HeH HTAT gD
12 ot Irgd Frdd EEEEISERERED
13 off ATSfa @I P URARE
14 St Yuo gRIUTS DT URARS
15 &1 g=Id TRa e Igrash
16 oft . dtarq d-gdaefs
17 i JUR Sigahr Tt Tdaed
18 ot Sffd YR ESEARURHUED
19 ot B A e eras (ofid faxim)
20 gt el RRTaax AP S R fag)
21 fIm Ty, IR TRINTRITE Jg/S (i)
22 oft feawr off. 3ue TR Y8R (W)
23 S 3T TDHIGHR TNTRITE WeTad (i)
24 ot IdIw g U HUCAEICACEIR)
25 %t g3 gR1 Rig TRINTRITC HETaeh (Siid fas)
26 ot Y $UR TR 98T (Siid fa37)
27 gt TUR HHCHR TR YT (RO fa3im)
28 oft 3rfYSid O TINTRITET 98T (91 fa3i)
29 f T Pla TORTRITS Ted (9 fagm)
30 of TRIRRT Tl RIS Tgd (A1 fagm)
31 31, oG MR e gaEeR
32 ST, 3T ol fofdr o TRMERIGTAT
33 i difa <RmTis T e
34 TSdidhe IRH UThd fafr geedR
35 ST TR Uied, ared (ae®)

S . forstw, TB-ars(@s ) IS

sl Y. va. Rw, arsA@saan
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5. BIF]

51 BB Hdl
T YA TP TS (ST P A e SR SFHYH TR (TIMETHER) YR 3R
Has foxafaamer-uRamn] St faunt Aifers fagm e b @ua-Sies st 8§ 7aw & fiu S5 ot
& fore U sifard udlen 8 1 9 2007 H URHTY] Jolf AU, HRA TSR GRT WA SRIM & 0 J AP
far e SR SFEUM TR (E3ETESaR)SiR 4as fIzafdgreg-wamy Soff faur Aife g
TS g (QUA-SITS TeSTH) Tl &I RATHT H1 TS | SAHT I IS aFHS STHUH B qUT
TRAY] Sl fAURT 3R <=1 H A 31 e faH & ST & a1 SRIGH! Bl 37YC UaH A
& forg efes smifad &) Ui HRT R |

TARUEE THSASUHSSR, Ya4R 3R gud-Sivg Asey, deg # ofid fawr, JamH g, T
3R ifdet & Ui aifa Ueidhd TH. T, HRIHH B UaR aF & forg sfard udien § | THSuug iR 8k
ey sranyfies fRIgur ok SFHUT TARTRITQTSH, 3Mefd HrgeHd Jiaersil, HHex bal 3R IHY
RIS F o ARG R ¢ | TIRUHC! &R I dhfeld Haw] J TTSEUHS IR 3R Wy gR
U U O Terd fohar ST 8 | 39 & SRUMT § Ua% g TR Bl 3R&V Al gRT F=iied gian @ |
TASUHCT QY HRd & 90 XX # U 120 9 SHf¥F gl IR Tanferd fasan S g |

TARUYCT 2021 & Uy U H dgfaded! Iy (EiiR) UHR & IR WS B & | Ta® We H auft
fawat it Sfta famm, aras fagm, o oiik fae & fore T URie § | ST T ot Afve It fawa
J (AT WS & AN & FAAF 3 3Dl & Y AR P O 8 | O Ul & g, Ted I & faw
THRTAD HH ¢ | TS U & T AT 3D g ST 81 Tdhd &, o e daa qeft wet I &1 fifga
FRP 3R DTS Ted SR Tg] fedT o IHa g |

5.2 IEH YA WA afem (TIETEE) 2021

TASUHCT-2021 URI&T 14 3T, 2021 1 AP TR W AT B1 T8 | 24,328 3l udian & forw Sufkd
gU 3, R | 10,721 NS 3R I | &, 3 It et W BT BT udlen F fw SufRyd gu F |
TRIET QR =1 & TRTHAT 90 RMERI | & Tl H STAIfSId &1 715 | URIe & 1, STR ot & 1Y BEI Bl FAR
RAHIE SIRT &1 T8 SR HTafrai I8 & o vafed ww v fasar war | 9t us iR sufyal @ fAgen
F Tg 3 IR Folt & MYR W ARe F TR oY 7 3R ufkomg 01 Rydsr, 2021 &) 9t farg 1w |
f5d $o avl I TISuad! tlten & fw smaes! 3t T - & S &

a¥ | TAsUEcl & forw Amifea | uAsTHdl W SufRid dgaeg d | GU%R-1H @A
BHE Y BT B B T3 Jf@a s | I Sl $t
P T@I LiLC3 |
2017 68,458 49,870 47 38

2018 67,578 44,058 47 33

2019 53,450 37,500 63 47

2020 41,534 21,128 59 54

2021 35,198 24,328 60 41
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HATET BT G e
#ifesw fusme uod by

Y 2021 A TIEEACT Ui A IUfRIA g1 a1dl 3dgeh! &1 IsgaR faavor = fear man @

3iferaTs I |den | ufowra | aftmra g [denm | wfawa

e 7337 30.159 | USTE 197 0.81
B 3384 13.91 | ORI 165 0.678
IR U 2099 8.628 | 9] Ud HRAR 140 0.575
BIEEEDIS 1489 6.121 | 3(4H 139 0.571
HERTY 1192 49 | g 49 0.201
fer 1029 423 | gget 43 0.177
U 978 4.02 | 98T 41 0.169
ORI 957 3.934 | AR 20 0.082
GIECEIS] 811 3334 | WY 17 0.07
feeett 707 2.906 | ASNA 13 0.053
3T U= 566 2.327 | Mar 7 0.029
giaron 534 2.195 | 3JUTAA UG 6 0.025
IRTS 491 2.018 | 3CHM 3R 3 0.012

IBEACIR

e UG 482 1.981 | ATMTIcS 2 0.008
Flch 462 1.899 | Rifawn 2 0.008
I 382 157 | G 3R TXg 1 0.004
fermaa uex 300 1233 | - - -
ITRGS 283 1163 | @ 24328 100%

Y 2021 ® TS Uhem § 934 arat o 3R AvfiaR Smaed &1 Tfére R

mﬂ " RRIE® gt
fefT | : Tl | T | (@&F AHed | (AT | pa
Rre) ) ?)
03y 6141 4341 1236 | 463 36 68 12,217
=i 6398 4225 1022 | 442 23 38 12,110
Toie] 01 00 00 00 00 00 01
$d | 24,328
53  Refore af 2021-2022 (Fier-15) # fad 60 BT #  1-JATR & d1¢ &1 a1
BEl B HET:
wHi A B BT o | Afve ok 8 I
@ HHID ECa
1 | 0211505 | usfaw Man T2y 1 faer
2 | 0211517 | eom MRIRiaR T3y 19 KIEREIR]
0211502 | ity Rygred o3y 85 | SfidiRi-9 3{TY) =T
foRaran
4 0211525 | T AR fagHT e 144 | Q- -4 | IORIM
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HTATE F YA FEET

Aifss fasme yod g
5 | 0211540 | QA% HUR Hea % | 163 | SNERi-25 KR
6 | 0211545 | 9§ URI% =it 188 NERIE]
7 | 0211531 | Uiold WRPR 0oy 226 PIEEEHIS]
8 | 0211519 | feara= Rig 99 T | 235 A U™
9 | 0211509 | 3R g Y | 291 | ---e- IR U
10 | 0211521 | @A PR St 305 | .- PEIC]
11 | 0211508 | 3ifRrept raft =] 318 | ------- JWR TR
12 | 0211501 | TR &l ARAUA | Q3§ 327 | - GIEREIS]
13| 0211503 | ifa=Tr=r foem 03y 336 | ------- IS
14 | 0211551 | G I A8 Y | 1314 | 9WEHI- 1| ISR
15 | 0211515 | =gt @rg il 331 | 3fiei--61 I
16 | 0211529 | Uley SffUelld R | YW | 556 | Sfial¥i-104 DR
17 | 0211539 | Ors wuft fHfRg | = 558 | Sfi&ft-105 3 ye=
18 | 0211557 | fa=ma 915 afeda TN | 744 | Sfi&INAT-146 GIEKEIE]
19 | 0211524 | AT g 3feht 7Y | 753 | ofiefiRit-149 PRI
20 | 0211527 | iId qWIehid TSR gy 761 | Sfi&l-150 ORI
21 | 0211546 | 947 A=A it 790 | fi&dl-153 e Y
Seard
22 | 0211554 | WET AT Y | 810 | ofeNf-uTiitg- | 3w
156
23 | 0211522 | SaIferd UH. UiETd Iy 846 | 3N -168 ENG
24 | 0211547 | 4] AfOM: Y | 858 | SN TAUEA - | SSNl
172
25 | 0211511 | SMRG AEHC WAL, | 39 | 897 | fi&iiwmiiud- | Ixd
181
26 | 0211518 | facd UabT=I Ue™ TN | 2071 | Sfi&NI- -7 | IS
27 | 0211528 | 3HifqT IH¥ARA it 950 | UH¥-37 GIESEIS]
28 | 0211541 | el fhriferan it 1307 | TEH-63 feedl TSR
29 | 0211507 | Sifdar <t 1400 | TR -72 T uew
30 | 0211504 | 3ffcd TN it 1594 | THT -86 R
31 | 0211550 | ifPrar g | 1697 | TERR-96 ofSy A
32 | 0211555 | quIAd IHCH e | 1709 | THE-98 HERTY
33 | 0211553 | R digd ®RI TN | 1349 | THCH-11 AT
34 | 0211532 | Ydile ¥ 9N | 1974 | TECT-29 Il
35 | 0211530 | O X[ell S | 2012 | T -35 PV U
36 | 0211548 | Wi i dt. dt. g il 2062 | THCT-42 I
37 | 0211544 | Rrad faart 9y | 589 | HEMI- - | AR UG
31
38 | 0211516 | QUPHARIUIUTE | QY | 650 | IMEMNI- - | ToR@
BSpIEi| 33
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39 | 0211538 | Hifgd Rig HeRt Y | 804 | IHMI-3S&UUH- | SRIES

43
40 | 0211520 | STG UG AU | GBY | 2048 | Si&d-8 S 3R
DR
41 | 0211533 | =1 _MAT it 2077 | SI&h-11 ST 3R
DR

54  Reifore af 2021-2022 (Fier 11) A WS U TH. TH. H. B

B fadRur: sfa fagm-09, TARA fagm-08, TOMG-04 SR Hifaw!-12 F 39=T v, Ty, 4. feuht @1 foan |
FUR g @9 171115), Vg HEIUTAT (@H171122) 3R fayry R¥ig @ 171138) 3 Stuwdh. f5h & s
PHH BIS faar | HieT 11 S BE 31 395 MY Uy gRATS137 o7 faazor = fear man §:

A BEAPBIA | ANIGRID 3R Jg-HNIGRI® BT gfegierT e
P AT 3R A
oifee fazm faemera
B171118 | g UieRild | ST SifcdH wra (foed fUam ) | SARS-Cov2 3RTAT |R iR
SRTAT UIATHS D! férd B
ara Juifaa ferife & =0 & g
qIED| 1 3-Riferep] fazeryor
B171119 | Mifed faRel T gHIolid ¥ @uA-3Ieg FIHZSIHTT IFTSTH ol
RIECIES) afed vfeRfes uRadHl & &
T I
B 171120 | =iferan diat U1, BT T 39HER PR Sffqd FuRor ot &t
@TRATTHSR, STAR) T B3 a1l 31 &1 WA & forg
TH AT Ale-34 RUIR Red &1
fmfor
B 171121 | UIG Hifgd BT T AU 3R Y. SIRfdT g AT MR NG ETIHS
e, (qua-3iee Widu) e @1 SuEM aRe SERM
FAP174 3fdfehar &t fagsar
B 171129 | g9dd dialt ST T AT (ST SRy TH $WR & e &
IEEICEINE) 1Y (3'UTR SS9 Fg&TaT) 3R
Hfaafaa fa=eiwor & T I Wit
YA e B-TrCP1 S &1
ey
B171132 | WM ARR . TN ISTGHAR (GTIUCGSR, | FIFESIHTT Ig7ec] B Ul
CURIN WA ROR) &1 IuaT P Th
/ 1. s I9 (GUA-Sis I YdIg &HaT Uhsficd &b
BSIELILSS) o fd oz ot fomm o
B 171130 | YBIcH g™ | SI. faord Ta. 7dE (fdamyrdt FUIUIR 3R U ST BT
EHIEEISERENER]) ST @R Hsp90 TeHdI i
TE 3R TR~ BHEHIRG
[EEAGIEIEIREISERS]
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B 171141 | I IR 1. SFER drde e ffeaw o 9wl Teqdt
EXIege 3 e S, Fiffera Rmfef : uiciftiRes fst
gAaRict 3 Hiam) R1T 1 31 o forg g fagl Alsa
B 171139 | foumausr | ST, W€ =g ST (C1SMEUBSIR- | Hictd A UIH B1 @il BT oIl
R PSR Le:) Truftyes fRferm @Y 9-1 gEidfa
! Frifd B o yftyet Aua § |
varaH faur faerea
C 171105 | SRS YgaT | WY, Rl 3RTaTa AH-TTRA-AAMIERd  Brafeid
(guH-SIts e 3eTid = BT ITAWU 3R
YehTI- 4 ToT
C 171106 | fo@t agx . AT @, RAEA fAgF | Aed-3iiie WRaT (@HsiTh) W)
faum, sforsa fayfaeme, RR AcdgEgRe R Rl
R gfaferarsita co2 UUsu & Sia
C 171113 | frur R 0 | . Riks smfa TfFhd R R-TAfhd 0 & o=
A fagm faum, et decifies faved &t femm &
fayfarerd, guan) SARNUI-GAT FAdH RIMTRT
PT AT GeIih |
C171117 | A-ix arga 0. &. 3113, R, gua-dieg | eRa Izawor, Jafaw AAwor &
RIEEI)! dUr  que 3R SiaToRieh
HfFHHD & TG & ITT YD
C171125 | SRBI @ | M. TR 3¥aTa MR 1. RisH 8-gIESIRIT-IeH gl &l
AR (uA-Ses Feaiy) TAWOT 3R Sifaes yomferyt & forg
I SITANT|
C171135 | ghiardAar@ | ST g UaUa, (gud-3iug MUY ST 3R SHTUIfdes et
RIECII) Rygo=M g1 uifde I § =nfea
MAT-ferits ot siafdhar o gagE
C 171136 | TIdR gad . &.3MT5. e mia a1 Afsa iR 9P
GG gud-gIvs Hedew) URAM® TAO &1 ST b
néA-forfe omeyd  qEFar &1
ESIRRIE
C 171138 | g5d At BT $.3R.TY. I5HUR (SR, | Tlewdl-aafiedco2 FuRo 3R
qss) g $H HRUT
Tifora fagm= faemea
M 171108 | Tg=rgen . ART R (@de fayfqamer, | faaws Atega
[ERSIRS] 3ffeceram
M 171112 | Bfdd . Tadd | 3RPUIT HEEH (CI3MRUHSHR TE-WIh < 30 g4 TN IR
q%)
M 171114 | SSmHIE . T 9 (STSMETTEIAHR | RATCR Jg- 3Rl Rigid
d3PUR CANEIRD)
M 171127 | Ipfd HUMad | SR.ATTGRS (TARSATS IAGIEIE) | SSHR dh
Wit fagm= faemer
P171102 | 3fffrur =t 1. dlush 4R TS T
(ST =77%)
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P171103 | 3f&/d $HAR . STra &, Fopifers Tyg-fnRk fRidRs e o R-
(SR fayfaermer, gua) TG Tcieh! 3JhRUN B &
fou wicH-IrRet grsfae efdwi
P171104 | 3guri &t . a1 Rt (S uTHue Tuft ged Tifaet: Jou 1 Sfas™
EEE) ¥ Wi 3R galgaE & Y wole
P171107 | 9G3R . TRAFRR SRAT (CMEUHR | TR-GHa®T Jgg- Uiharst &t
BRET 3R | TRMEIQ) Qfept 3R i) o1 U remm
P171109 | gIHRIIBR | SF Ydg HIda (GUA-SITs P g UfesTaT I UM
RIEEILE) [EESEMICAR |
P171110 | Sl HIed . TEoifd Uferd (CI3MSUmSMR | (6Li+78Se) U § Ufdifsban
BIRERY B:CE) TiADT BT T
P171111 | S FHE | Y. diex Iifera SR 1. HBguon | 3= v7cd WR vt afse uerd
Hed BT YBATHD ST Fichy g
N fasyfaamer)
P171122 | Qdiam 3 . S e T-s@ms BfeMRTS FapH ddb-iie! BT
(3REY fayfaeem, Samh) T
P171124 | HOY g . SHTHT TN (3R 3MRCl-Gael) | BOUT++ BT IUUNT Hxch (A=
ATSHT GIeH 3R @ISHT a3
Rk SR
P171126 | GaiFI Healls | ST ToHT TIfd, . Ugg Uer Aol | SRA-3MuTRd sifaarad
AR W SHIER) CaKFe4As4 T UD1&d GTd g+
P171131 | Rram =Ml 81, golid cod (JuH-8ITg Uy TRE® gl @
RIEEilg)! JUINT R AHIT MY 3R
T 1 Y
P171133 | QMU dP.TH. | ST, 11 HEIea (T, . S TP-TRET WP BT IuE
A fored Bt gaae e TR
P171134 | Queliaza | W. dar DgAR g, PLAS-5k: TR @ VAN &
(SIS -FeRTaTG) o smufde TR RgeRE ¥
T 3Hihal
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CO aife ufddaT 2021-2022 e AL

Aifss fasme yod g
6. YT Rigraais

6.1 Sfgw fage faenem

. T, &. 3ue

Feidiay AeTicge-w fafeu-ufafraras i sifiafd disdeg & sf7aad te wia =y favg
2 | If% uw Si=iifard fafes=or O Sucisy T8 8, T HReT / ITARI B S d BT TS ot 3 S bt Sifiyeafa
DI IGTAT ¢ Ybd § | VAT 3R AU BT a1 off 39 Y&H S1d B b1 §1d &, SIR HRT U1 SR dfem 3R
Fefirmm et ¥ | ArEeRE W, St ST A S9d WS 9@ 3R USHE 6 BT HRUT §dT 8, BT gedhl
TYTd TST cifch T8 SHTGT GG ol AT | g, 5-10 THUH i & SralTdl S SiFl o ifiefad o
Tde-g gfa g5 | U1 Ueitd 811 8 & zn2+ 3, Pprl & Widist fafafy ) 9fthg ax I&hd g, S
STzTiwiEaH fafezur fka s siftyeafad &1 U fFame g, e aRumRasy saaifard wHId gidT §
| didtemRans ot fawn sifireafa, i fob Ss7imiaws forg sifgda tidF 8, Sid IR W fafte Sedifer,
) 3R Tgi deb b ug) SIReBIH § g GUpHId UHIT U BT © | Pprl Ge & 57-/3cep] fagawmm
Y UaT I g 6 WS ST & 3rarar, Pprl & T ST a13f& SIHF iR U Rufem sa= o 8 139
o 8 &9 sifafed sraies SuF 9 R-aféd sial & Ko fee 7T gve I 89 W 39! 3R S
HRA P TG E |

ot SiRiaT T, fSgen
nfexftear 3R RIRSARRT & s SR &) @ Rifern aral S WReAE § ot Hifkiewrel ot
I TafaRUl & RIFART B 3R JHe  Teg Il ¢ | 4 s Al Wl § 99 81d 8, of IR-
TeHareie Sid-forarstt & [renm § A SRR @A) F1d § 3R 3o Ifad s e & fog
UH G & Y G99 B4 § | Psarey A Riferar dd weayul tadRf @1 ugam, siarma 3R defor qo=
& U TSRIRIGH RAId, FIFRSIHITT Elec! & Teriel & Ao axar 8, S TIfa=ierdr /
TR & BB H GG & Tl § 3R $9% [qUY B3 H1a A7, [y =0 3 urufiyes fferert
ferRar (i & o1 T IFhar g |

g A TP Hard TH-3URa 10-Tdta THURR (~2 THSI) &) 3faw & fear § | fafva meH
YFIGRT & 3UA-3/0 UG RN 81d § | FAP174 (MYCBP-1) & TGN &1 SERIHN # Sfifered
forar man 8 SR gueT IuanT faferan (=Re 1) & YW de6a & &0 o a1 ST T8 | FAP174 &7 e
TR FAP65 € St T A-fhae T Uida g foras grsfesT S S99 811 § | FAP65 |G quur #
AfIP o T ST § 3R YEHTUSHH & QR i1 T & ogad fohar ST § | 391 &Il § o T
1 T TR (GEATTIDHIT) & 1Y Sfdfehal HRd §U I8 Uh ST AKAP RIfeit e §18T8 | FAP65
H 7 ASH SIEF § 3R JEAATIHT ey & 1T ST Udl TN ST 6T § | fap747 & 61ac) IaRadl
mRNA T1 Wi &1 Bl Sificafad & Iy Y €, W dals o1 Feilel § 3R IR ave J TAeF § | g
U: YOIoie SITAT UG &1 IUANT FHRab FAP147, FAP65 3R FAP174 & dld IRER fohal &= ardt
S B JT HRIQT ] | 813 3R FAP70 H1 ATHa I\ 1 § FAfgd € iR simufass RuRe! & wu &
AR E |

P § TEAgde fh9-SI87 (FAP75, CPC1 3R FAP42) & T1Y 3 AT 81d &1 FAP42 & ADK
ST P! FaH, Sifd-oad, faglg iR @] ISR Tfafafy 0.07 gfte / frcom Uida urg 18 8 | Sifiemiwr
e (fersrt) Tie WidF ot nfafafiat 0.05-0.4 gfe / AT MEA F R F ot § 1 s &, &7
fact 3T HT ITANT IR gU, SHefdq Bt ADK Tafafr, sifis T ¥ g ¢1 3R 2 T Ff Swraet
TR & 1T T | AR wfafafar o1 iR c2 q e | wme o, greite, c2 ® ¢1 #F ga ¥ gd-
ferarshia fpaol Tdia graT @ |
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NEW INDIA®TS

A

Chlamydomonas fap174 gene (Cre02.g105950)

— B— «+ I
- N
- s

Acetylated tubulin

R 1: (@ fap174 S (Cre02.9105950) & 4 TR § 3R aphVIil He T 3 T gfAfate fHar mar g |
@) Safadf & aphvill e IFR[Y &1 FRAGR T | @) o9 =0 @) iR Ialadl &
SR | TRifecird cygfor SRS ssgdt iR IaRadf gt & Riferar 1 uar @mar 8, dfe
faRIeR-fap174 ufaRelt e ar Ruferan & faseft oft FAP174 e &1 gar & @ € 1 () &g, P
3R fap174 IR J 3f&fiq b UIHH UeaT 3 Sseget 3R CPC1 H 10 kDa FAP174 TIEH g=1ia, Safds
FAP174 30Rad o SFUfRUA § |

Anti-FAP174 Merge

-
=
S
=]
£
N
s
g

| CC4533 (WT)
cPC1

CC4533 (W

-
<
S
=
=
~
s
&

TAYRY 9+0 A 9+2 Ruferar & FuiaRur # wicasl1 Bt YfAST: T§ 9+0 IH® 1 9+2 YHRI A gRkafda
foran AT B, o U He@yul Ui Wil &3 M il ot Sifieafad &l 9d oval § | T4 3 39 deF
A Tnfiret THTeR oy 3 (ST B ugam 31§ |

1 A |

g wfFame, rge-fafy HR-faieh fafdre fagm & foem R Sfkd g | TUvR § oA § fawaar
B HI DIRBISN B IR el garaff & g uferieh 79 B | g 39 fawy & g R W@ 8 &
DIRTHT GG & dP D IRID! Bl IR Hab TUT HER DIRIBIST BT bl AT fdT oY | TR, HeTaiferds,
MeSNAS AR FIA BB B AR, TG & IR-TAPIH DHIRISGI Jg d=fl, ATHd: BRIcu-
AR AP & TRIP R0 & Sig HR @R |

YT 3R AEYA &b UTHbAIT BT AIBIHARM ITH! UfA-UARS THGHTIRGT $ o1 F g
MR FWR FHIRE131 A IT9! frarfaft w1 Jagm & fRre: WwiE srem R @18 b T IR & faaw
TR g YT Bt FHITHTNGT 3R AeT-TARAT BT 3% TH & IS0 IR ohamitd dxdb oa
M 9 | TSR Aied fafid UeR & Wae R IUT daiid! 1 SUANT 63d gU, I8 oI g fab siien
3R TG & Tt U Uichite e &) T & AUl R Thadigdd afdd f6ar o Jaodr § | Sy
FHTAED BN B 3] UA-URS & 8T § | GaAM 8, 397 Aied 3 faa=ial sRdied sfet
et & YUTaHIRGT BT 3T fHaT TMIBT R |
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1. 1. e Redior

THRifaefa oS (@@RUEe) Hfasfral o1 ufkiy 31 & e deus! & ©u o Aara
Y UTPRISS: SN THANT YA (G3ATS) T 3 UHR & Ffdbcred ¥ ur YewHHur &1
wfaffeca H3d & o 7 vy 3 fafts ol &) wwifad avd § | @i aidiey goniaar iR gici rRistaT
TS U § HRA-Hde MR SAfIH e T8 §RT 10-15% IS BT 767 Hd & AR Ufa-ggasiiaa &
fore ercafies ufaRiedt 81 € | adu sremae o geteng Yens! & ®U H Iethe-gad UlddbRISsS &1 Udl
TN 4T | Gethe-gad UaadRIss &I 631 Rald FiHrseiHi79 3578e] (HR-gad) | fdran mar o,
S oA AT HIACHTe! gRT IS fbar TR o7 3R 59 IS 3R WREES IRy gRT AR
foar o | o SulwrEeE iR o fARTfafera & favg dlem-tadt &t gAdH FRIUTeS Tigdl HH:
760 3R 850 ug/mL dt | TTZH-fHd ThT 3R T T a1 e STl 3 WR1eh- R adids @ drem-wadh
DT SIATIATRIG &l B GRIAT | WR-THG! A G shar[sft & forg 0.5 - 8 e/ eaue o 34 -100%
T Sifddithed T &1 e fear | HemR-Tadt A 3 Sham] HRmws ot Ja-faRid @Rermiias) uefa
DI Tde! W ST & RS B Ah aral G0 &) ga1 o ~ 2-71 gedt fear | FeR-uadt 3 WRies
R 1R a8F ¥ gdfifa-Sfisfrer & gaayds faea &R fear | $a sifafted sgas uerl ot amn
3R uRue Sfdwire & ST A HeR-TTH &1 Sfaw b Bl Her- B $I &al &I femmn | HemR-
Tt 7 HRA-Hde IRT WIS 3R I3 Teirsd Tiafafedl ¢k Siiary] @req ¢k d&d &t fasiiadr &
HTH HH R a1 | T uRom S Ue B3 ard SRUdTe I I~ THHUN & RATTh WR-Tadt Bt
T Ufeoifdsithed Tole & &0 § fasRia w7 &t RIS &Fdl BT Idbhd 3d g

TIRAT B WHelP MR I RTa Afiefrar e & derue! & U § T: IUGRT S
Fgonvd-UftRIeR INTSd! T ST HIHe duil 9 afyid Wy Jdhe | faeiid 81 @17 | uiioifas aarsif
B T3 =AY 0T BT UgE BRAT THG A ATt 3R HE ST 8 | T IMORIER wfeRieh JerorTept
% IUIR & forg HiceT garail &1 gH: TN U AUl UG & &0 B IWR QT 7 | 91 Jiear Tria7
3R G epiard a® 38! SRR iR ufaamiftee nfafafy & fou Teded @l S H g |
SiaTuRIY FaaTaierd Tieun 3 A 14 3R 30 pg / mL B AdH FRIYTHS Figdl (MICso) P A1y
IRTr Arade IR FIRTr TS A Teke &1 wfdamed AmmuRieh fafaftr ewidt | ggwayuf
JRATTH Tt BT URA TP TSI TATaRUN 1 T ST B TEATH B! & A Sl Bt G BT HRUT
S | I8 FH a1y 3G SR Tg SHTeal gRT ST wigar-feR sharHmie nfafafy ot of gwifar @ |
TS & HINHT Jdg TA-faRIeR Pl Ieaa St Jerrit &1 A & forg +f uran man, Sefes vasuw
fawer T gRT A g -arafth et & fRaare ot oyt ot | 39 3ifafked, TedioH 3 9 UemgH Tfafafy
B! gdr g | Mflaes ST fazayr A grEeoF Saw iR WHfew sfafdhar & Hrerd ¥ -6.6 3R -8.1
fhal FART / HId ST TTHBRT Soll & W1 DR ARAT AT U (1 3 3R fTon) & 91y Taeed &
aogd deF & T faar | 39 aRomdt ¥ gt gadn @ f teden 8 duifad wfaeraifeed emrar 8 ol
ST F ThHUT & RAATH ITEIR & =Y H UG B4 & oW Giell o Jobal & (R 2) (@8 1 81 .
3i1s. e R & Tgan ¥ fosar ma) |

29


https://www.shabdkosh.com/dictionary/hindi-english/%E0%A5%A0%E0%A4%A3%E0%A4%BE%E0%A4%AF%E0%A4%A8/%E0%A5%A0%E0%A4%A3%E0%A4%BE%E0%A4%AF%E0%A4%A8-meaning-in-english

prom, e

e iy 40)

N ®, )
& \ % 8 7

CO aiffe ufede 2021-2022 0000 oeeee

Aifso fasme uod ooy
== Bacterial cell © Inducer a .-,..l
Vie #
) b \..
— — s .0-
Planktonic bacteria

Ebselen | s Anti-quorum sensing Ebf;'e"ﬂ

O 1

\ 4

Anti-bacterial |SEM Analysis & Molecular Docking| Anti-biofilm

R 2: Tg ARG~ 3R FIRTr =rpiars as Ufderiithed Toic & 70 § YA Tada ot &mdr
BT UeRF B ard Wb d IR |

sI. Rrszr . amn

HARTH ATRATRT . Tl Fg&T | ara SRty gleesit @d) o1 faem: mEiay fawe Fa
BT I fATIBRY Haeh I 8 S FARTH HRAGRT T, g} #gad (hidh) & HRUT I § | ufaaad
PR, THITHR W 3R M B¢ 3RUAT S W &1 U UG 39 ThH3HRA-a &t sfafdhar o
Ma g | fUsa 2y A 37 fawueAd sSR! & ulkaga # amer glewrsit @diew) & Aea & Uelid fear
2, e anfady TR fage iR & ol &) Feifid fear mar € 1 S8y &) umeie & srded dagH
3T o T SR 3R HIZH RG], SUATH 3R THIY BT IUTNT B A&f0T gui s 1 | 39
T & faafid Seive 3 v faged o=ht s # SifRieT sfawer yefid @ |

Fd & Tgaw R o faRiedt Tmugsi @t wfafafy o gerar A arch vl @1 gfS: FA F ISEHIR
¥ gerroifas e, 57 /32 ufa-wafeos fafafer sik wiet ot gfs & dgrar <3 &t emar S Sraifthed
o, grRSiaRes TomeH BT IdTeH, g 3R Wb & WHASHRUI BT USKH Hd & | 390 I S
THH| A THIEH 3R gRIoH UZAZS 1 IATGH [hdl | 378 F Th Thd (SVS01) = arwuRfid &1 Idre-
forar o 2 fadt o Foc faom &1 Iaford srar g (R 3) |

' Plant disease management

Plant growth promotion

HCN & acetoin
production

R 3: o F TISRB RS IMULSH A Ufd- mrERgmTiafafy ok Wl @ gfS $ Fgrar & B & B
eR faa
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FocSge1 3R 59 3ryaTe fFramme! & WA siafthae &1 sfifreiRor: TiéH Focsge1 Ao dr o1
TP He@qul Ufdera= fame § | 98 HRTSURM, Wi sa-faxie, auferar, raRes thie & Iare ik
Y INTSHHAT H A § | FocSge1 @1 Fame Yfiyawtsif & smuifdes dwdl &1 $iR udr & & fog, 38
& Flarg HIRB1eT T Iaed famam T 3R e HIACIITH! BT TN B Y [T T | g WA
BT ITANT 3BT fa-foraratt &1 ugam &1 & o fovar Smar 8 | T 31 W, FocSix1 Foc gRT FAfifd
3R FocSge1 gRT fafaftid Agaqul THIGHRS § | ThH & 59 U & YT I 903H & e 38 Sa-
Wifdws dh-la! &1 IUANT R IadTed, fals 3R sifiyanefdr fasar man | faxg Focsix1 WEH & gar
ot afthet STEshiged WaeT - UeeR RIS 3R p el ) faflry =ifedt &l <=ifar | Focsix1 Tw 28965
Da I g, St AR &0 § Hivg § 3R Bal & Uil H Srdwerd &1 R - H qem g |

ST, guifora 9=

HIAS-19 HEHRY & He-ToR, IUAR & for s BT IuahT ufaRen-gxer & &0 H yaferd g1 g | sifafkad
i PIRreBTaiT B 7T Pl B, Tg U1 & e & Y 3R Y a1a 1 ol & | T T Uiomies disd
& TUH FoaEsimTay e ara R SiF agaRiT @ fearfaftr &1 geaied R @1 g | e o &
PR AMBT T H HHY 313 3R e &1 Jeadl W gof | TP 3dldl, Th I=-UdTE &
THIf1 e &1 vfaad & quTal &1 31099 A 3R Tefe® garsfi & &hiF e & fo IuahT s
T Wem 811 & 1T Al d fban ST @1 B 1 domrgsiml-rar fasfid e RUdR oo & gt W
Tielf & feptep] BT SUART B gU TRTNG TN = 7757 (% d SIR U & il | TtoHes afafd &1
S foba, et 3 o ) ST 61 € | 39T 322 37 Fspvan) # Iftba Geees Y fauiid o, I
AT 3R TgAHAT &, S YR & W= Uil § 78 garafi &t Wil d &1 Heg@yu! &Hdl @i g |

6.2 INm® fagH faemey

. WU oy

Tufd @R # o IR-Ararawt uRgersit $ fRAfA-FR R i R-refew @ e e)
&g Yufd o § It defdie w0 ¥ fafia R-uraawin uRgedr @ 1fdet &1 sregge fosfaa
THIHRUT BT ITANT FHRap [T T AT | g9 Uep i 71t & Fa arel e W It & Ue&ur &1 S
o, ford e fRufa-FeR faeror 1qunies & Wy wfafsran Fewife e & wu & ugamr aar § | 39 fRufa-
ke & ofe &) & TR-TraTaRT Jedey Bt o RIfear § R-usieted &1 iRd & & forg gwif
T, S U5 g 3R 1Y € TN SreaaHl H SiRd T | I8 TR fRuf & aravie, sroe fRufa
& T TATANT B SR RfYdar & Aot g | g9 fawRor &t wifAes fawmar & ad W SR gaRifoa
A & 90 IR 39 IR-USIeted! &1 R H1 deor quie forar ok e o 970w & ot SR fora orgi
3T Ay &SP TANTHS ST &1 AN TR $H & e YelRid fear mr @@ s aifie 91,
TEIMETHZIR, GOI & TASMSYUH BT 3R AN AT, Yd-STUSHRET & FganT ¥ fowar mam |

S1. dtus &, ufera

ITTTHTRE WEE DY} TIRTRITEAT FT RITTT: T BH S TIoR UUITe], R U Talas (@e arers
10 T, 100 HIEES GRIGHRI &R WR UTER 0.6 d1C), Tgde] Yads (1 fhalecs TRIGRT &, 5 T Jell /
U 3R 32 THTY We e 3R Teh Uiy urafere uade @iy @ &ef R 270 - 2600 THed #
SIHA-Iadl & TrY) M § B! AT far T g (i 4) | 39 AoR YUell & T &iford Sa=iwor
WacHer 3R T YAt 3U-FUiaR0 Wae e & WY SiisT 71 § | Gl WaeHlex &1 JuhRul
3fShaT THY AT 100 THTH (AT faNeH) § | U UU-TF THZ <IgH S0 WagHiex & Uiy fEomg
1 3ifcs T 51 T © IR 39 WagHIeR ®1 Wl 1M & e Uam=i, yerRi-Aeed sk Terig
g Teh! &I /IS UihaT 7§ § (@8 B THId &, 11g, Ul oI, TH. 3RIaTd SIR T S & JgaiT
¥ far man) |
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AR [2,3-a] WA (@ARETS) ARGl § ufRres wfae): Suruwsh-aa & g & gHdtars
AT & T3 & HRU WS SeHugst H TAdleE &1 gam # 7U ¥8-Rues Saivur 3R I&eH o8
AT S | TS faamae! (7 ns ) T NPy & S1 S(GRIT ) o1 B A1 =ad! & YbTI-Ieqoi & TG Tfaiel-
T & 1 Ut SiaebTa HTH! &1 g1 ol § 3R Ufaeiit & TR-aRuTd g1 Srdr 8 | TGS
&0 SRV TR 3 el # W faars! ok ufdyeq fast § 51 e &1 wfa=ierar &
Tyl SR Ueve fma | 39 A Read H UfRIeH & Waed 3R Hifcid Tiae! o o 5 & feamar mar gl

Exciton Dynamics in Naphthopyrene Nanoaggregate (NPY) ~ Wavelength dependent dynamics

[ NPY nanoagg. 400 nm exc.
0.01 4 Time - Resolved Transient Absorption Spectra of 0124 NPY nanoagregate, 400 nm exc 540 nm

NPY nanoaggregate iodan t(ps) = 0.76 (g); 4.45 (g); 58.7 (d)
2004 N620nm: vi=82ps; k2=1.82ps"| 004
0 nm: =46 ps; k2 =534 ps '

1}
IV LR A ‘
b ‘v" Ave ‘_-“.
An X V= A » r i
/ ; |
Delaytimes(ps)—g 004 4
e 40
—50 0024 {
—100
——500 * i
o
]

-0.01 4 . - - - v
140123 4 50 100150200250300 0 4 8 12 100 200 300 400 500
500 550 600 evsgleng‘m‘ o 750 800 850 Tene () Tine (ps)
R 5: TAdtare =g ¥ ufdyeH Tfaet |

ST, &. 313, firaeRii

U9 WY Tesgfie (TUUwn) & 91y feaasmuifae tfis @eagdie) @t smufae siafiar &t
IR HAT: fEAafenitafe thre @luastiv), T JoAIRRE o, Th SRITSHS N =
T Tfthg TR DT Tifad g g | SHH! T BT I ave § ST a6 & o, 39 Uikag-
3R AT YRY Tegfor (TIUHn) S Afthd M & Ty fafehar o THgm & ATaxgdwd § | 59 34
¥ for, fafte Wadreifte faftdt & Faifsa e SR ST srerel grT Jaffa Tauae & Oy
Shrasdit o1 siafdhar &t afyd ©u 9 Jig &1 7S ¢ | TIUHT & Gyl 3R Uity auised gHf A
Slrggdin & g1 W Ayt uRad- gxfar g | 37 uikad-l ¥ STegdR fRRIE (@el) HHRE (2.5£0.1) x 105
3R (3.2+0.3) x 105 TH- B T STHM TAT AT G | 37 MU 3ict:foba 1 IHATH AT haRiae!
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(SR gRI AIF-ATS fbfee & Ty 1t g &t 778, R aremes it fRRies @ell) W1 o1 4t 3rgAT eI
TT | TaUH-SURYTT Wiy P Ao Bie HIvr are Ta-X UaiuH 3R JareR fgaufdr grr oft famar
T | U i SfeEmaHl A g faar i Suasiiv S MEemst W Trp214, Lys199, Arg222,
Ala291, Leu238, Arg257 3HII TRYS sra=ist W fafkiy simufaes sfa:fasanstt & Ty aiear 8 | 3 ulomg g9
ThR TIUTY & J1Y STSUT B 3id:fha1 & 1T Tad UgH HRd € 3R 38 IR P JUDUI B! 3!
TTGY UfshdT & SR B3 30 WIEAT & Iy 3ic:fohar &) gz & forg sfeded fear st gear 2 |

g WA Tegfin & e a1 fRitst & de= 3 waga & fore u=i= affn aise: sresrt gama
& HUHTED YargH BT gdl [AhRT & FISAT RO & AUGRT UG uesal 5 | fafdm foemist iR
TAUHY WA & o SegdR) Yt & qargaE & fag 7= a1 (@@ud) TeEnius Aisd & ar] & &1
T o TR B | 39 st ® g9 St & RDKit TR &1 It TRaett ofk et fRRies
¥ o9 Tey RAfid FH3A & o i, R vaeye UidH-forile sTereit 9aar gedl & Sudsy Serad &1
JUIANT HXb 3R RIS & 3 AY & GarJaH H o (oY Arscoiared Uferd fa=awor foar |
TSd BT i 3fd FRue Ife (TATS) & YR TR faar T, forget 0T ~0.8 & =0 & &1 78 off |

Tl T BRI & ILAT & (1T TP SUBVT &1 fIPT: Teg] & A1 & IR0 o TAED SHa
¥ foTT U YaTRT SUDHR WSS & BT gRT FSos 3R 3o foar T 8 | SRagfi gl & Aiehyg
TRty awa & iR Ued & ox@! & e My A Siivy faH & &7 & 39 fafid Iuah &1 afad fasan
2 | ged! H PR B HET 2 ¥ 11% Bt AT H Sit § 3R Y, Sietarg, sk snfe & A1y Igad! @t
8 | YRd B 3R Yd & Bt gegt § Sagfid &1 A6 Hfdad gl § Safdh SR YRd &1 gedl Ay giat

gl

ety # faswRid garel SuSHRUT faRiy w0 § ged! § PRag(H Bl dieq & e g & daieH
BT IUTNT BT § 3R T 17 ek TR e Bl & | JUBRU Tae BT SUART dXh aTfdfeh T
& Fs ol B RIS Frar g | Tt Fuifad Fedl &1 w0 w1 & e st TR &t ot 8 | gegt &
AT IRR HT FiRTHI U F D 3HM U HRA & Y 3 B3 Sfad] Bl GIerd - & g
% faRy Tenien fawiyd o mar § | feamy R s 7 v wexiF giie gt & Al § vfowrd
IR P T 3M3cYe UgH Bl ¢ | T Jft 31347 T BIe J IuH01 & Jow & S STaTehdf &
3%, ATl 3R T 7 | FEHTT & BT 7 57 IUIRU B UH AT WAAfrar © Ry - oicR-
T BT TR U & TR faan § oiR &8 SR &1 Wi & a8 39 MY g =t & g1 T
| $© FARDT 1 TH IUBRUT P ATTHRIDBRU & forT T feeraed faws & | 9 # 39 deb-le R Uce
1 Ufehar I I8 B [S1. TR 3rrara, TdR T, Teid, .S, aEAM ofR 7 ared & WeanT ] |

ST IRt s

T TH-3MTSH- T A=T: USmRI-Wfaaig sreaa iR 37d SNuass! SIWANT: HIA dal IR & dTol
TR & I F 9% fagd yemr-Hifdeta qon & fo i grar-foe-wiedf g &1 amue w0 3
3T fHaT AT ] | SAae Widhd! & TI Jed drateid ol SUTNT TTot R 0T, ardi &0 & Ifss i
facifyd ufadift, vage faet anfe; & for fhar man € | e (d-dieg-wa-ddes ok dt-dieg-ua-
a1 & Ty SR famr fpmga (d-wa-dieieis ok f-ua-didh) & Tr geiom & Ay § ReE 9 oet
e sl @rataa SiR fEufRa THR) & Sral-Widd! gie Ixaftd far T 3R 3% THIRI-
Hifawta 3R fagga-Tfy 7o &t e &1 712 | 3% ST sl & 98 iR Fratsid & faamT &
i ~71° & SRS DIV & WY N-TA-HIEISIS &1 RTHT AT s sraeiford 18 ot | Siafes di-
tieg-wA-didt iR tt-thug-va-tdios & o, 98 iR TS a4 I8-T0acid § | STeaaRriaa |
H-tieg-gF-didios 3R f-ua-Adeis o1 Iqo Wael Wi ted Tefkid &l ¢ wefe d-feg-u-
et ok h-w-fidht & for TWeer TR 3R o1us § | brge-Geg g & ufad ey sieH afsy
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5?‘\3& -'ﬁf\'lmoév{?%! @
CO arffe yfade 2021-2022 MW INDIALTS
HATET BT G e

#ifesw fusme uod by

IS WIH-TART = @1 ga # offte ff | f-thug-wA-Hielos & fog IR-gydia g+ ok yd
STHTHS (0.66) | I Faicd | Al (0.79) ST TS | 37 AIMID! & fG3aHT &0, SUwCT e 3R THII-
Hifae T fafRl &1 SuaNT Hrds SrgHId, hsa-des gl & fou WY 98 a &1 ga | offde 9 |
e a-Uas gl § HHSIR SAdel e g1 BT IR fhgd-gag gl & ardr 3R Wiewdl & o9 welt
& FRUBATE |

e -tig-wa-deiss ok ¢-tieg-ga-sidt &1 siivass! # Ifhg Sl Il & = 8§
feaman T | 37 JuHRON & T 100 mA/cm? & TdHH B9 TR 4.3 x 103 Cd/m? &1 U 3o Uity 3R
~ 4V & FHH T 3 dlecs] & Y 4.2% FT HAGTH Sag3 U {61 741 (0 6) | 3 UHR, 39 UROMH!
I 71 ST ? o Ul emenfa arar-wdhierdl gl & HHsik ame! ¢rawhs g3 8, fories uRumRaeg THHeR
ANuALSt IuRl & (e B ST Giidr 919 (@eua), Wi o, T, dfad @Eeied), 71 T, $ Tag
ST, de T [ ST SR ST $.9R. T, IGHAR @Rl & qean ¥ fear )|

1.2

200

—e— —&—P.Ph-N-3P =

e —t— P-Ph-N-CBZ 3
- —~ 150 ot o' E
3 NE ".’ o = 8
s » — 3 =
z 2 100 s A 110" g
g £ | 7 1.8
o] - / * * 2 ®
E - * ((. 4 10° €
50 S £
o " E
)'/. F 1 O 3
P DO e -

P-Ph-N-BP o 0 5 10 15 20
P-Ph-N-BP Voltage (V)

faa 6: At d-tiwg-wa-Hidivies iR f-dieg-t3-aid & died 3R 1-v & deor gui |

3-uiva ufemnfia didtens ga=il & yemr-Ufa saee TRIER @t SEIpRe Mfae): gl sk
WidTdt & Y0 BT UG U I Teib gex! Sa- Rk I H X fHar 71 g, dfds Tehrer-uikd
ZadeH ZwR (YEeh) GRT TaRTZe R 3R dTsl JYadhul fhal off I | 39 ISR, WidF saHss
@Stem) go= o o delivd @-TiRe-feten, deus-ta-dira-didien R 4-uzRera-
W) w wRa yfawimo g1 €, Si-ditens ok wha sRifA® & e Tafsaq-3aiia g ufafsan
BT ITTNT B RIS 5T T | TRYS ST YIGHR & a1g TR Tl 3R R I F 319 & 0 § IPY
et (90-95%) H T BI TT | TiE13MS g1 & UHTIRI-HIfdd! BT Sieqa fRR- /a1 & I1Y-1y fafta
faam®! T IARTd- AR BT fegThRE D! B ITANT HXdh [l 7T | T8 Ul 74T b 3= g1 iatems
A= Bt ga § Hidiors-u-tieg-ttdheims &1 3agei-e ol W [aame! &1 39 yqE § | Heios-uH-
Hug-iEteng & e S, 4 IHHUT dgdt fAare Ydiad & I1Y HH g1 ST § Saih 4-URReRd-ualeng
T ug @uft dar fadmae! 7 Xgar ] | faemae! &1 dgdt Ydiadt & ar 39 it fEtens & Isi- J wHl 3
21 didfivie-TA-fiua-di€iens o S&ei HicH IUS SIRFRMAT 3R 37 Ydig faams! & UK saaei-
S{R0T T Tabvd ot ¢ | Al faamas! & fRRR-srawt Tfacifa sierm 3 RIFHT 0 3 Iaford S1 3/awi1 St
T & ST dTol CRIHR SHARIT & T3 PI Tobd G | Iciford-SaRAT e 4 IR-4ag I g
faame! & 4-sifARa-ddlens & e v § a9 FH fowd | 4-usReRa-tidlens & fou, ufadifta
SaeTa SaeT I8! dad, Safd Y Sreauysh & U8 & g T | 4-3ffARa-weteng ok didiors-t-
rug-tidteng & fore ydia faams! & k,, & g &I arl-grawR S/l a1 IR-fafaoit gagerT siarur &
Io | INTEH & fore Wir T § | 37 Hilens g & forg, SIuwel 70T § Ual 9 § f Tasiuash
HETR Hieiors-TA-tug- e & w-fpsa s R Hiad § 3R TaguAsl saaeH-HHR
WEtams srufer o g | Aol GUFHR (AGCs) & foTT Gad Frott URadH 1 0T faggd-ImafAe 3R YTl
MAD T BT ITINT HRP DI 715 | 7 LA A Hators-TA-yieg-tiEteng ¥ saae favur &1 agridn
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1 =, 7 o 4-3FARa-dtang 3R 4-ursiesa-didtens & | 4-sfRa-ddem, deice-wa-ddsm
AR 4-urgRETZA-UISISE & SHeTThRe UHT-Tfde! 3reqg-t ¥ Had Heors-ua-diea-dietens & doi @
TAde RN ST SR 3 Uiles ga=il & 181 & | I Sfaaliord fbar 7T fb g &t o |
it SR Auau & soiagiH SfcRUl O BT § | SfegThRe Tfde! 3eqdi 3 Uhd Iiford Siawll §
AT fARUT 3R & & o d AHATaRT Bt JufRUf oY g1 | &ifires Sia=iyor 319 & SR TH-%fAa
FIEE YT 3R TSNS FOm & fIVaNd sraaifed @ T3 off dietois-uH-dieg-digiens & sidwr-
Mo Searer- SiaRUT Y gfY Fell & (38 w1 warfal oA i (@fiSeiem), ot are! (@) ok favastia
AT (@ISR & GeanT ¥ fovar |

R 3R ARNTD TRE HaAfId SISiiarg Sed—: Sfdd Sy & forg wiiowy sfarad Uehr-
Gad} AR 3 & TaT &l TR W gU, T U F HIfRAH 1T ZARHT 3R HIR & UHTI-Teb ferdeean
¥ fog, U uha Yafiq srediars sqa=it & 9xafd fear mr | 37 ol § ke a1 geRieiad
UfeRTo SISIdars & o, p-FUfaal & 93 §U ¥ | 39 Sleiular g A Rfdbeia &7 (> 650 TeH) §
SINYUT fEATAT | S ST, Thd 3o Sl &l S o ford s 3R Sag oy yiRt uraAmpaft
&I iRy faa T | W R i defur gui 3R fRR a1 UahTI- i i sreqg=t A Sifdds s
¥ e IaTEHe R ST | 39 Ted 3 favgd IS SfawT 31eqg, HIRIDBIT qgur 3R HIRrebT
ST R = X5 & (el [ (fissiey) & geam 9 |

Hef YA TPIE & 1T U o B Prafe dife: $I iR i iuass! sy &
T, Y Frele gerdf (urg Gad) § B dIH W 3] TR cardl 81 HedaqUl 81 Prald PHef
AT THREI (SRETT) BT TG TR & [T FHs I o1 (aiford fasan mr g iR @ e
Tt & Tolgd Taw U Hef I SR SHR-YuITel! ST Agayul § 3R IHREI gard & Agayul YT
AU § | IR-BAAS 3R U1 Tad 3,6-SARA-TA-TH b Rawaiend = & il T TRa 0
fowfyd ®1 7S 8 S FHe dIHHE W TR T $I Ferdl 71 37 gd B ¥ Uw, s wrAesiE
YIRS BT §, 7 USSR & U H 3IeRT I @M, St HH: $S ns 3R ps H &7 gH ara ufadifta
(cifaq) iR Ty & R Rer § | g8 +ff urn mar ® T uferdife oiR Tty o7 At &
foredad R safies MR § [@Hd sRee (@idity) & Jgam 3] |

S1. Hog urfed

Rracie - arerafea qiar (1) STfvd TRa matsTsi & AT fUsied &1 I-TH i gia: TR sriess
& Y TSN BT SRR UTg IR T W-TH feiors ab Uga- & ol U Yauee awidl Uar
FRAT ] | WG A Cu(l) I3RS (A 7) BT I b TRT MASZS & Y AT & W-19 H1d
T & foIU Ue o 3R aragiRe faf¥) fasRa o1 8| faithied &t fafay e o) o/ A Iy afs
H SR} FethTs s UTd A & oY Soiae i 9 3R U1 81 TX1e TR Sasiss & 1Y Siel ol @ | J
fafsrany ydia Wfes faame! & iR fofis-gad araTaR0l & ded YaRe =0 § 3 gl € | T8 Ui
ST A Iudsy SRS & R Sfiuf & Areny § 2-UHNh A Geblgs gd=~ & HIayur § 4 ar]
B § | forite ot srufufa & cu(l) IR ufaforan & 9 &) IHgH & e Sena fagm oiR swgesa
3t o e Tu & | wfafhan eR 99 wfauTues fRRTE & 8 el § uar Iddr ¢ i 3 g ufafsany
ke & Ty-91Y TRA mieEs! & UfqRiTus! & ufa dreT Jae-=ha 8, s ufafsear & ar-fufor
TR T S SBRET B! UFeRY Bl giiar 8 | gust 3R, fafire dsrad uut &t sregewrer S | ol =i
© for afe 9 Rriicie &1 Aoiqd 900 3RS ¥ ¥ & T&Td K[Cu(SPh)2] 3 HR Fdhdl § off SGR®
Th & B DT 8| K[Cu(SPh)2] §RT IR= T 7T AR & 3ra fby 7Y SfpRe! & Ty Tad HH
ot THHUT SaTaft iR Aedadl & A1 ¥ 31 gg- &1 Gargq fan T g |
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Ligand Look-alike 3 = Ligand-free
K * Low catalystloading
Ph\s"' \‘s——/Ph * Broadsubstratescope
Cu/ = S-arylation of Benzothiazole
SN = Synthesis of Vortioxetine

A
Q Thiolate

Assisted TS

o 7: yricie-wrerAfaa did (1) IERd TR AISEs! & 1Y FAs{ied & W1-TH iy i |

YafEgn IAfa dfareia ok Sieaeia & waae W-va Thas: seifarsia / Sefersia sga—=
F3 Sfad T Y Ficha AMeb! & WIY-T1Y YeudH Htetd il & Th T8 WRaH §91d € | 391,
SIfArse / SSleITeld & Tg-Te® TR &1 3rgAfd & arel faftrat wrdfe ammst & foru oy 3fa
TG § | 2-uRE SSfRETSia 3R SHeRTSd & TR0 3 g &Y IRafd ufsharaft &1 SRR JudiT fasan
47 §; Ugd § o-ufawfia uffem &1 Yo wnfird giar 8 o1 6 ufesegs o1 wifafas Tiis ga=
F 1Y TRFIATE / TG, STafh gaRT SfaTed / SeladTed & T T SSiRd Ueef Ii-
g TR R R axar §1 g1aifes, 37 gsfadl & SRS UMl &7 SIIukNT 3R denfyarsiia a1
JonaaTeia & falky otf & forg faawr gl 8 | 9gd &0 RUid Iuasy § St deifareia & ary-ary
TS 1 faRd S & C -2 TR & o Iaikes Rl &7 auf Fxedt § | Tigg 3 Sefyasia &
Y- ST & C zW%Wﬁﬁ%ma@ﬁaw&r@wWﬁfﬁ%ﬁaﬁ%&a
Ui &1 ST &vd gu, faflid C-2-TRaligpd Sonfareiia SR deiiameid (50 SaTexvl) ged Hidfohar
fufodi & d8d I UeaR H dOR fHT U | U Tedee Hries, 3 UeRH, HH aTd 3R SoR®
& Y- feris &1 R 39 Al ) 9 Tmm WR uferanatt & foe Suged a1t § |

2-(4-UfAFT =) dSiifaTeiia (FSTH 126) &1 AXAYV-TS JgeRie Toie: TIg 7 UafSaH SoRS
BT IUANT ISP RS SaTSS! &b T Fenfyarsia & e Oi-ua whad & fon e e fafty s a9t 3
| CIM 126 BT & TR H T=fT fomam T, S SonfRarsid SR 4-5T TR aRs § LE 81§ | UM
126 ! AFI-JTe W IR HIRAHT X@31 & f[AHr HI A T YUTE ura T 3R egiR-faRiedt fferen
& g SIS a1 Hamf &1 ufafiia FRar g |

ST, sifarr +rat

ufdes agaed / faagas- ufvar R SIRiRE &1 yuTe: THIT gRT ARG GaT, DI &1
HIRIBT fAUTSH & IR JerAferdT Gifed & afid #a o saot yurasfiiadr & fae srerem foar mar
8, A Su! Yl ufde agad-/ faagasm- Ufshar R IHe ¥ 9gd @R & | Ufae Sgad- st R
DHINRF & YUT BT T B old-UADH T dh-d! BI SUANT B f6dTl TT §, oY Jgfad TH1=1
B0 (RTATH), =i UHTRT Uhiv (Sheere), afcha fgavfar (@i, W gade= TRd Rt
(CUEEH) 3R AT STATTT FARTCT (IS | et Ao §, g8 gxifar a1 § 6 SieiiRe &3
WA R UG T $ ST § | T e U HIfad Uia-uEiee e & w0 § ST
G- BT g ea § |

s1. Riv Aterdt
WA & ufdib-Ie gRT o-R=gfaaa dgfaeas &1 Heue: o-Rgfeed (a-Syn) T Siquy=gd dfet
DHIRBT UIEH 3, ot dgfasr Ig= SIaftFHe dieT Sifkiwmel § adt eril & &0 § ST ghal
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T | 399 guTfad nfirss o dfieT HifRremrsft ot RIfedr sik gog 81 ol § 3R 38 urfdha A7 (@S &
U6 SR & J T 1 o1dl § | Wi ARTDHT GRT a-Syn & dqiadma- $i AU T3 fifaia sr-
Troratt & e § TIeH o Tobdl § | 39 B H, 3l Ui Ulelith-ed, AHd: Tidibere fee
oo, 3R Tfifdes &) gRT a-Syn dgfameH & Herd &t S &1 o § | Ufaciitd ArSshRD T 3R
AR STHTOH BARTHS! (3Msci) = gaa faar o Sofiviiel ofR S0t gl gIsgioH-3mey / ¢dia ok
Td-faRiet SR gHT & TS & H1eEd J TeOH JHHEA & 1Y o-Syn I dud & | Rwafaq-3 (th)
3{TEE 3R THTR GHIU SHTATY 3 =TT i3 1 UTHhIcT a-Syn ddfaemem &I faefad 3R a1fid o §
| ST Ot THTE §, Ha 81 38 ddfadhra & T3 & alg SISl 1 &) | Soiol 3R $3ft &
IR B 5 a1d dgfdsp™ TH= dqfahr & 3R T8l dem § 3R gafery it & u9R & +ff A
Ihd ¢ afrd feauiar @i Waeredt ¥ udr g f SoiRfish 3R $3 a-Syn & 1 B- THZATS
dafara TReFst H uftad & didd § 3R fade B € | ufRomy ool 3R S5 &t H&RIaT ¥ a-Syn
dfawa Bt AHUH B T SaE UeH S R Ut & faars fafetta vz & wu & uefas
IdIG! Bt &HA DI G BT |

TTa ¥R Ty (TauHT) B ufasfas iR uteharg &1 e faaror: $3a gar aes srugsf &t
fEomga e & forw el <ar fadqror @t Hifde Iamafe Siaei smawas § | g8 & SCrmafgad uRaR
(ReraTsfaR, sifafierarsiam, srafarsiae ok e I IR uRisiie garel & qry-ar aes
W A1Md IRA TefHe (TIUNU) & 1Y & UTcars- (hTY] SR IHTUMTRIG) S Sfdfchal & AETEd
AU R S8 | sRmeSRyaf Mugaiom sge @adiud) ok e THR - 100 (TX-100) & fAeh &=
T FT FAHTSH 3R TEciua 3R TX-100 e 3 & W1 | TIuaU &) 39! fecha’) &1 Ht Wae ket
3R FARMC T ITANT HRbp 3reqg fopar mar o7 ufadiita WaeRe I, JHardi SAT Sariac!
(TSI R ST ST BT U Tl TUHT W Gal SIADHR! VA & aR H Th de e Bl
® | et ufkumy wifi wRd § & vauae & 91y ufdsifass garsif 3ik aresrg &1 sed 103-104 TH-!
D JHMA T H § 3R FHHR T-I U § T Gaferd € | wHTeH faranfafd &1 geaie AHe JieRk
s gad-3o1t ulkadH, AH® AieR T, AFE HieR Tt 8k fausH & [fierufifa & gedt &
el o forar T ® | UieliArss gueH @t Ot fhanfafer fom 8 # gifdt Wi € | wadiuat 3R TX-100 A
& HEH 9 gdredl & faaRl ¥ 9s SWRfde Auds! 2 gd faan fos el 3 & cgrmefad aarsii /
T & YHTSH § 918 WIS & I1y gl garsii & sia:frarers saagr # uRada grar g | | 3 e
g AR aTclt GaT faaRuT yonferdl & Tt Sidef® UaH &vd g, forad dgar fafdaiia & forg 3od wr-
Tror137 B fEoTga HRA H I YHTAd U o1 YATd U &Il ] |

o 8: Tadiud! fOad A uidiAEa o fAHSH & 39 & ot aeHTeg E-Uars |
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6.3 Ty fagm= faeme
W, TE. oft. g
3T Bt Wil B Y, 3IGIG WIBIRAT &b AT & e W 3R T | R 2Me, TISR SIS 3amereie
& AN Y fagr fHar T | 9% A S TG WAl & fdug &1 fGdR ad gu, 3-aRuig
A mIcs! @ TR WISTRT & Td 9T 3 &1 UgaH &1 TS |

SIfRIH U J SRAT AT (@GS B F TgaIT J, JOg RIF R YdE & $S 0T, 3R Ay
FU ¥ AR Idg W aeRis vare &1 wensil §, Sriithersd Afamed 3R FRER o fawdR & wry
F%P SAqTeY TR AT Piod PHId §Y SE BI TS| 15-16d1 W] B SR Bl & O b HTH H AR
337 IR BT YT BT YT AT 7T (b aR UTS, 318 ST 3R Ul & FgaT 9) |

U1, ARSI HexTe

PUGR ATSTER Ul & T fAfa ufaR & T R: A9 o 6 | 3R m IR-HBUMHS qUNies 8 3R k' B
{04,6,8,10,14} Y AT R1 h 2 1 F Y, kh = 12h+k'| A R 6 E(z) UR k BT SV et !
fR=fd a1 8 3IR Fik,D}(z) f&IR D = 1+m & I-iigrd ther 9gUe) &l fAefud dxar g afd k = 121 + k'l
T MY-U T §H HHOIR AISTR BIH G Oy my(@) = B A'Fy((@) + Fom((@)3the1 an Eg wA™, IRATddH
T a, & oW t < | R Iugad uRfRUf & d8d, a, R I8 femmn man § & Yy, & 9t 3, U
3¢ JHTA W SL(2,2) DI HRATE & oI A Hifeis S99 H 91U, T = (3{i a): m/2 a< 2m/3) WRA S |
YD AN, Y B B0 Upfd R R zaf S8 |

TRE-aRA fadidawiia e &1 T TeR: HReR I 3 ofef-gafid 2-feoms & i W
TR ST &b SR, STz THIBIN (x4 -1)/(x-1)2-x4(x@D-1)/(x-1) = yA2, TUITH x 3R y &, JATYH
B YT P SR T UBT | 39 MY-UF T 37 $3 Farell & widTs f3T T4 §| gRomg sifadeiaqedia gefieszuif
R §HR 3R RS 3R feored & At My-taf Rk #a g |

faeoifa Tu-qdiféra: 7 & 5 r 3R h o\ TErs quries € S r, 4 § 31 8 SR F(xy) &I adbamd
STV T[UTT & ATy TS g3 T g S, SR 3 Fix,y) = (ax+by)r-(cx) +dy)r, 58T a,b,c 3R d for1iordta
fRRI® § fF®T ad-bc #07 | TET Y SRTAMT & SATCH JATUMI BT T=A & o1 FHot W €, 0<|F(xy)|<
h TNTE (1970) 3R 3RERY, ARET 3R THT (2018) & TS & UROTH H R FHRd §U MU by 7T §
(e =zt (focw, fUarh® Tgarm ) |

SI. Wl RHR

H-yaft fRetra AfRwIes] &1 R 3qges: U% & 1 U5H p>n W RIMHEHR & 918 Y& et
MBI PW_{n k) TR =T § Wy gad T8 CPA(n-k} & UM & SRISR § 3R $ fawy omardt ga
TR o Q| T feama T § 6 U7 3131 § SR p, PW_{n,k} & 318 S ¥ e |1 | T8 3T feaman
T8 % afe p, n A TS5, T & ReWHd H3 T PW_{n,k} p-RITT A7t & TAIHRI Bt TH Did | faHTTd
B oAl g | SRR 9ot & k R e P din od gU, U T8 IO p> n+1 % o urd fosan man |
. TP oY, (e-HY G, SETHSHTE, DIdabId), aaid 10 (Ke-HY e, SETHSTE, Diadran 3R
. oo mereh, (Sey, e, Mar o) & Jgan |

St / W feea ®IM & Tg-gudar S @t SiaRTPTRGT : TA off / 0 & g-3rg&udl SR
DI SFRIBINGT S8t off el T! & W PIs 7, 3R Tt T 3ifwdd RaIafd SUNHE &1 o B1 TS | 59
RE &b HHAT BT GHIIT FET BT 101 B3 1 2P I B1d St / il o &l 3rerT-31enT U Rad R & a4
& AFRE! o1 WY Sregge T AT | 39 Il & forg, T Rad ®iF St/ O & 98- udl | fafid
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TUATE ST S X6 & | [, I 9, (e-HY e, STETHsls, HIabr) SR 3 Meardt (@) &
T 4] |

6.4 ifow fagm wpa

ST Tt o

At-siferarae] # UrawiT F IAR-TSTd WR YR PR & UHTT MR AT Bt YT 2
& griuRy S udeh fher 8 wifkufde urawir Gshwur (@) 81T 2, St UTaRiT SAR-TEd & HRUT
HR-PfaHaR gl & TR T IIF g1 § | 39 I & fihet Tehaur gl Sl g MR fo a1oE )R g8
BId1 ¢ 98 AIidbdl § | 39 B BT IL2g AR 3R Adibet W 3iframeres uael! fber # uRfd eieR &
TUTET TR SRHRTAT ST YT B o AT 8 | 5 3R 25 TILH & &t HIeTs 1 sifaarer Tee fhet
DI 18 TIUH N & A-1-HTHR & [F&1 aTdl eidie (TS Tegfi, Tush) R faeid forar mar | didich
DI a3 RA HARAT (GILH) Bl AT & T 3ice fawRia fg-dadlt smusft Yo &1 RATTAT &1 JuaRT
XD $I T8 At | 5 TAUH HieR & Hae R et & fou, A ww 8 man oiR Seiad! faer S &
faRid el & ga-l § oH AYHM R RIFAR 81 1T (o 9) | THie ST uRfAd SR TR & IdR-
Te1d B ITdT & oY o sifaarer fhert § A uwifad gar & [IRE-TY IRk (@diy), 9we
IRIY (ST SAR) & FgarT ]|

Superconducting thin film

o T 300w SomtA® e 4o 2021 0 2 4 6 8 L "
———1 wo- 13mn Tome 121121 T(K)

R 9: It THa AN-IWRFIT TegfiAT Srae W et sifaare Teie v &t tas3ud Sfa gwifar
21 T U9 THale & 1Y 3R I9& {81 3ifdaRd HERdT (GTd) & argd= FvRar w1 am gxiar g |
gy it Tmcie R fhed & U 3iSTohR Iobhdl gIsdsc gRI XTI § |

BRIERISTST g | UIW JiTagst: Suass! ¥ Id SHTANT & oy BRiSseid (Phen-I)
I BT 3eqg a1 T § | $9 B H, & Phen-| =11 @M 1 3R 2) F A S JUHRT UILHT
BT 3T 3R AT BT | 1 3R 2 & JUBHRT FAURad Sl ITO/PEDOT:PSS/NPD/1 AT 2/BPhen/LiF-
Al BT | 19 ISR F o fagga-Teifa Sua) WaeH A 495 3R 620 TH (77 10) R FHigd a1
T RRRRT $1 G-IMAT | AL Ao &1 3 & T 620 TIUH W Digd RRR S daan G g 3129
JUSHIUN A 530 TATH W U Uhd faggd-Hdiitd ReR faamn, S diecs wad= uran |
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7 1.6 Compound 1 0T T T T T T T T T T T
x’,';/ A\Y ’ ® PL in dichloromethane 0.8{£4
N F @1-4‘ @ PL spin coated 074
! G, '£1.2] ® PLevaporated '
&8 3 ® EL@20V 0.6 AN
, 21.0] » Electromer 05 \
A y O
) 4 =0.8- A icgi 04 30V
N N 2 S : 8V
Q 5 0.6] v o3| W=’
Sy B
O il
0.0 0.0
Bl it b 400 500 600 700 0.00.10.20.3 04050607 0.8
derivative (Compound-1) Wavelength (nm) X

Voltage tunable white light OLED

R 10: S11 T Sfiuas Sl SUSRUN H SAae IR o fG@Td gU g HaTeld ad &1 Axa-T &
=i & (T o men 9a o gaee PR (SUd) Wl  aafad fban a1 7) | gt A sfiuaset
JUHRYT & H3HTS3 wiie HI foardr § S diees sad Tthe AT QT 8T 7 | Jufs Wihe siudsal
! R fe@ma g |

gd & 3fadifhd 620 TTEH TR dleed! (R ST &1 T Iaae iR & T8 & fod SR sgxm
I & S Aol SfaR- AU Sfafshar &1 Tahd a1 g | 1 5 Aoled SfaR-3Muifads 3id:fohar aeh et o
fPr W FTUEE oegmal ¥ W Wy g g oW O-ugedl & A & R mar |
ITO/PEDOT:PSS/NPD/1/TPBi/LiF-Al It SIfAfd aTdl SUHRTN A 50 mA/cm2 & aHH 8- TR 4.6 Cd/A
DI A &l B 1Y G SRS SUSR IuAs TR | foera™y 91d 78 § i &8 diees (~ 7-12 ) R
Tferd SUHRUI A HIATH Athe IToi- SRl Afdh 24 9 TR T8 HleMes o= (0.30, 0.35) (o 10) a1t
[ S fAegd-TifE 31 SaTe #Ra1 | WY U 3, 3hsmie RT3 G werieTd THg & YR ),
gdat fired 99 are o H uRad= g1 § | g8 SiaR-3Muifaes sfafdhar &l 9gm § Aeg ol 7, forad
URUMEEY T ifaRad SAdCFR S BIdT § Sl Jthe 3Udsa! SUHRUN o ol 3O gl 8 [Fie
3. T @igete), Yot @ oA difard @ g ok ST AR sprare (@figsiw) & gedi |

1A 1 @ -3) gad BRAPRTSSIE @H- 1) 3 3= 0 afs & I1Y fagga-gdifta (o 11)
T 465 TTUH TR T IS0 G | & SUAg el Bl ISRV Bt AT 3R IUHRUN H Wfehd URd &1 Hlers
DI IEADR BT a1 TT | SAGe ! SRIUIfeT IR @ANa) & w0 & ettt arat 3R feha wd &t 30
TUH &t HH HleTs ard SUSHRUI A I Hichd TRd HIeTs arel SUHRUN &I ol H I G&rdl ITast H
| SUASS! SUFRUN & U= W e Pt HIT, SHIRG! 3R aTSl RIare TuN &t YfHesT & Sffd Bt o
51 [SF. IRel SraTd (HSeiey & gedi ]|

O 7 T T T T 5
1.04 = S
< 64 s
i 3 - 4 %
T 0. - g 54 __.-—l\ =
O g g .\_ 3 3
S 0.6 g 41 2
g 2 \. o
L O 34 2 ©
N7N S04 E <&
< el ] w
-

O @ 0.2 S 18
Q Q E 14 ‘-I-Cunonl Em:loncy_2nm_dwlco__01‘ %
=3 ~M~ Power Eff y_2mm_device_01 o

0.0 Oo v v v v 0

400 500 600 700 800 900 0 10 20 30 40

Compound-3 Wavelength (nm) J (mAlcm’)

R 11: 971 070t DT &) TR Bl <= § | IUBRT Far Il i@ € o i faega-gdifa
WeeT ([ed Oen) F Sfaeiifepd fobaT T R | SURE SUSBRU 1 R fearar ® | e Oel fEared &t 4R
3R faggd &1 & URT ¥ & Had & ©U § i g |
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ST 3nftar YnTaa
TP TEAT 3R ufaferar Risia: 59 TR | & 1qE ugqsit &1 i HI M@l e | g Aivsy
sif¥ferar Rigia & Faftia B, oiet Aerddf Soit uieiH-gfeaay yeivf uitee & fow Sl fafmm amar
& fore Ui siiaT-& Afaded 31 ofid 1 ol W ¢ | FHR-BICI-Bld VDI & SHPpierd Jfoerra-
e TR &dl fafmg & HRUTTR-RAfTS § 3R 39 UHR Th JHIHd- [0 TR0 & TH1e™
DI SHTAIHAT 81l & | TP AT DDV BT STUNT I8 G-I & fore fopam man g o g e & fafm
I &1 AR YAl & T & U § foraT o TabdT § | RIS Ifadred & ITANT & 1Y, §RIa BT Ugal
U SIa1-3 o A R T § | 4@l & Ugal di Ual &l SUANT 3 ST 3, 3R 78 gifar mar
8 foF e & UA® Ug HT i THIGd THIHRU B g B B HATGAHdl & 91 foan ST Iaan g |
Tg SXITaT a1 § 3 Suit 8 30 500 MeV H “0Ca I UieH Uabivi & forg, i gert ue fava & fafm v
H 6% q B NG a1 & 3R FRT ug uReTr & A A TR U 4 BT @ | I8 i axifar man € b P
$HET &Hal | GER UG I NG & AT “0Ca ¥ Ui & UHIvM & T 3R ohig Ja-H 8 Td A0g
ITE T § | IO 39 UeR RIid § & star-w @ Ririasor gfaecd uh fawgd Sof 83 F 6% &
iR 9% 3 | 8 faf 39 a1a &t Tunetes amet of U FRdl § % Ugd ¥ 3 & Ug 3o Ik
U B A § AR WY Ifadwed & IUANT & Gel e & | T8 it gifar mar § i gemadf St
i UHivH o T aRafde Said & dl & alsA-sicd-aicH ATHR & [dH™ & 1T Sfimierd e
®T Had g Z& € ieR & o, axft 8R (3ieive g fafaemem), 0. 3R, T (SiTams
fayfaerem) ok ST Vug W SisTdt ARBRY f&ht Ficw, YaamT, SH-HIHR & TeanT J)] |

TR U Ugq et Sirg &t o1 X&) 7, 98 § fafes—= g wfaded, St gfaer A Afed & faw
TF ARG A TAdhed JoFT 8 | 39 TR W, 394 Ad fafts Ate ddt & o & R o
famRia foru 1 3@ €, oiR g Suie &1 Ikt § 1% 39 Jier &1 fagd gonferdt & fow off wm=ftera fasan
ST |

ARSTA SEHTH FF: THR §RT 2014 H TP FYRO AHDT S T faoia favar mar o, 5t wefdwnt
AT BT IUTNT BT 8, 3R NS B F=ad awy1 SHoif § SAR-TE1d Bl Y U0l dieh Uh [auild
U &1 T A1 € | T8 EVHI0T agd YHTARITE &, Fiifs T8 IAR-TeTd BT SIHH T & g sifed
FH3-FH1RH MU § Frar §, fohR o 37 3t &t sifard = u § wignr R AT € (3 &1 rms fawrad Rt
266 keV 8, 91l o X THg & T BT 1A ) | T§ THAISH Bl FbTe ST HUTGT Wierd g oI b 1
& TR g9 B Y T Soqdq 9 FHabTe ST € ifer WR O9d Ud ag- AT Z - URad & q1ey o
Sl I et gid & | T8 Ufohan Holgd 8, T od & U0g &1 MRS § 6 3 &) ol & v & i
ORad g1 8 @l 3 TTHIT BR S8 WHF B § | 39 eRHI )R R ¥ fauR fvar 5 e § SR st
MY A=A AT TH-ih! BT ITANT b Y BT fhR T TR T BT TN e T @T ¢ |

gRfia smarft wonferl & enuRft ghffeas wiew gt snurh-gfiffean wicn aifet wicn
TBIRIB! 3R HicH ST I8 A H 9P AT Bl ¢d gY, TdHH B BT Ub Wy & § | IRfAa
ATt (31ufd, oM YR & =u & Haa iftd T & sfawimd §) smurit-giifed yomedt & offg &t o
G5 | TRy & 9, fg-sraw yomell, o SIagR & St & Heqy a1 off ¥ehdl §, B oiid &1 ol a1 §
| U vromferat & fo e I aeffenRor U fhan mar €, SR 3 Yaifta s Aecyuf ufkomy R gu
T | 39 TR R IS fawqd st/ aiftufas same )R & f6a1 1T § | 39 S & ugd Ui H fasia
T T i & Hwhford fhar O 36T § SIR Sieg 8t YR & R gud foar s [t werfem sromgd
Sieies) & Fean ]|

ARAIgd B, affd: $i+ Jid, S U6 I9qd 99 g, [dad- Rigid & vea gR Ao 4 o § |
T &0 ¥, - Gid &1 T Iatd agh & =4 H JHT o Jabal ¢ Forad ashal ks TR ARIE § (@8 A6
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ey Bt 2 T U qoae g fHal I’ & IR S x-31&f B WY WIRAT daeX §RT YT 7T B0 &
R B R & =T & HFT off Il 8) U 831 - 1 Thuet (R 12) | 3TfiT T Wrvifaes us Iadr &
FIT BId1 8 O1d Uep Jiuot o1 T foram Sira @ FoH ks &) Uep 330t - n Tl AT Sirar 8 | 98 9t &
% Hea@qul 9¢ &1 3R MBI FHral 5, o fos fo & fgaman man § | foaey a1d 98 @ b ks &1 e
F YR R, I HeaieR e P Jao o AT a1 foRieh-gafid g snar g |

E=l fRE: 12: ks & Ty Rl o7 el o ue fe -
@ | n TUETT HHT STl

®

TH 3R YR ARG, THUS! o f&dt-n Iguet gRT U H=1 ¢ | IR g § ST
F3 R § sreqg foran o g, gTetifos, SHiifiHa sguel & uRar § ure Iftfat & HrAe &1, Wee 9 3,
3T g faan T | | o § I8t Sudie ) S X § | IR fazawor ¥ Wahd e § fr o9 wifiw
U J Iugad U J TR fbar o g, 9 3 aftfar Wy w0 J it & ifRia &) Ui &4 §,
TR & SITRA & Wry-T1Y AT 9gue! & URaR & qafifas qoremt &1 o sa § 1 39
Uferat & |1 T & i WIfd W B

S1. goild disd

fawry 3R AT MY # I= SASHT IR TR AIFHPI FHFYGT: 2058 H T2 = 8(2) ms 3R 2P &
T1j2 = 0.22(2) ms & TTY = 8 MeV IToHT SHoll 3R BV 71 > 22 & 1y TR} srawuaff ot R &t
T$ 2 | A ufafifta #3a €, aRemur & &) el deb, 7 MeV &1 I Soif ¥ SWR Jad e 9 db T8
e TP g, 58 St off Tt ard (o 13) & sifufRuifa fear smar ® | 59 sifafkad, 2068i A
10.17 MeV 3faRyT &1 314fg 0.027(2) ms Fuffa fovar mn 8, St 359 srfiies Iaifora & o SFTel S=aaw
T ¢ | U 3adio algR §g-Xd AN 20%pb & TIU & & H I Il R HR-3ford 9
IUF B4 9T TRH BT THRUAT & T G b I+ad BT Jdbd ad & | 37 URUIA ¥ gaq 98 THH R
@awmﬁwmaﬁaﬁqﬁ&mﬁ?Wh%ﬁﬂaﬁﬁwmaﬂﬁﬁ@ﬂa%

- o 13: Y@ I ¥ Yaamss § 7 MeV &t
\zm.’fb ST Sl ¥ SR ds JHY deb g arelt ST

>
T Ty

(Tr2> 1 ps)| ST HH T RTUT 205Bi 3R 204pp [
TS B 3R SR 3= AMHD! & o qeT
IR WET |

Halflife (ms)

2037 F FUREYAT 3R Uid-Gfdear-fsg W= w fAffa S e 2001 3 35 siR uie-gfaaat-
BT =T aTel THEUATE RIMUG B TS § | 399 d9-A11e fog TRam & 91y 7a-SifufReiia TR o
81" = (15/27) T1/2 = 7.9(5) ns & T 3R 11 = (35/27) T12 = 4.0(5) ns P Y | TP 3IATQT, UTd-AT(Hb-
D¢ arelt gy ff AT SIS & ™ = (39/27) T122 P TTA = 1.9(2) ns 3R I™ = (49/2*) Ty, = 3.4(4) ns
& 1Y | 39 1 O ugd § Fuffea Sefclidt e, Ti. = 6.6(3) ps, I™ = (29/2+) AR B THEUAT Y ST € |
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Y e GHY I I8 aIel Tl & BHUR B TR Bl [aafad-arepiierd y - y Jurd {319 & A1ead § UgarT
TR | IS STl £,= 7 MeV & 1Y Ui Faaaii-- 5% SHaRITE VAT Bt 718 § SR 1Y 8 39 TRl R
fAftfa 208pp SR & YA Sifeeidiet AT Hf RITFAT BF1E § | 203T| Pt TR AISHT DI 25 T YghHUT &
M BA P WY £,~ 7 MeV P Sl fea1 a1 § | U srawurstt & qui & wgrad & fow s/yas=
3R Yd-ATSH TUMT DI TS § Y AT AT S TS & |

1. UFTH I

TSN 3R ATgSl-WIAfe® NS &1 Hga: Jag! afdfd T WaeRe Ul (TULRTY) o A6 &
TI=eI0T 1 Ul T & foTT U6 o, TS SR HaG=Nd A1 & | THSSRUY - Withd YaRee &1 fSwims
3R Tfqa 0 Rud &1 e & Ayl ST AU § | 98 89 & THSIHRUY - Iithd qavee| ol
RfeipT= R Uaelt I @1 oo I TN HRop (ST a1 a1, S0 d1e g iad Augs! W 3R
STTAT (Ar*) o T faf =IO foram T | 59 FEoe &1 SUhNT $Rd gU A R &1 UaeH qa e -
e & fAT ~ 108 & Had= T[N & 1Y g {1 AT | giewdic Ot g W I9H w0 ¥ faaid e s
g | 98 S DI B TRIGA-TT & 1Y T E BT I 3R AR gz A HRa1 8 | 9dg &
QR fafya afkaw ® fovar w, St pRaTfad feeeH/asace @t faywad, gredreHdr iR 3@-
faaaar ! get 3avIdT 8 | URaTfad fEsie & antd gHTd adier I S ¥ iR fvar s uwan g |
3 TUS3IRUY Facel H A1gel-3nuiid fahiesd s a1d 9! & PR TR d% J10 B &HdT ©,
o gfvan S8R p--Teidoizd TR S TAIere! &1 SUNT SR A s mar g (). s/l oR. Mo
3R . T, g9 & YgANT ]

Au-FfET IR LiNbO; TR MRk fagyd U I ogriad TISIRTA-Afhd gsaee: faggd U ¥
BT T8 Hafthd T WA R 0! (TS RTY) SUTRT AR B W & WRAITS 0N & GaIo &
1Y fIrey Arg3iiae (LiNbOs) & faggd-TdTiRId TUTeHE! 6T JUANT B (A RId (bl T | 3 3{eqa-
T A B AT TR BT U e yRanfad foram man B, S SiRTd WA WIS &1 qHYH w1 | | T8
I HagRiterar A Riud &1 uae ~ 106) 3R I &l (gc Wic HIg-UarM &7 ~ $d Uc &F &I
10%) AT HAT 8 | T &) RIag aiTeed f[aggdd 0 ¥ 3G § (~ 838 TIUH ¥ 853 TIUH
o), IRAI FUTTAd SITATT G, o TRATidd TR 3RUY Asice HI SUANT $HRab Ay [axawor &1
YT THT B AT § | GeICe & FSog HTUCS! &1 ST AT offdl § o 39 TielaT A-Ierd I |red o
3-d1H It o1 IuaRT HReh AfaRfrd foran ST awhdr § | -3 &1 i ues ag-<rufta ufsear g
& HRUI, IUGRUT AMGS! H faga uRer § | 59 3eqa- § URdd fSog Sl & dey & AW
fazQwor & gar =rar & for RaTfaa SR Holed § | I8 R far mar | & uranfad smart (~20%) @
Tferfera U & fagea 89 W it 33 Yahd! &1 g TR 9 grvifad 78 gt 8 | TRaTfad THSSREy
- TfehT gsee P! AT I-fazaw T, S9-FeM, fawhies g, 3fe § muds SynT fijd? | (SR My, dt.
Sarft 3R TH. gd & ganT ]|

S1. T9. TH. i<
Y2 TR TRI-X TSR, AT TRI-4 & 2018 & fawhie &1 THY SR qUiGHHT 31eqgd TENIT Sl &l
IUANT IR 51 T | URR BT FU 3rafdy ofR fH-8137 & &1 TeRie saaidHl § uffid &t 718 1 &
faempiel & g F-8189 @R &1 UiUeR UHTd & e fOTeR a8xm™n T | 30.5 ddl St Soll & STIU™
U Igadle Sa=yuT a3 &1 Udl 9l | [Sf deaid g, ¢l EUmR & Jgdi ]|

TENT I R TAUUaiRl IEs & RN uF S5 g Atsa sid-3fe fimar & o
TG GRT U a1 7 | 5 IS | 31 & YgYfieh raciicr-il T SUANT B gy, 3ref-2fep fiysrar &t
3fafy 84495 Jebs UTS TS, O b T Ie P&l P 3T 3 forw Tt 1 718 e 3raf¥ § [waruuaqaid &m
b g ]|
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3 IR T R U e ST o7 IUTNT Rdve-Tdg 3uRequl R H Ut fiyeanaff &1 sieqaq
P P fore fovam mam | Su=Uur R | ST Taurar IR-Th fHwany feRardt € 3R e T8RS & a1y
AT § | U] TR &1 Texrs H o} iz g (o). TR &, A fayfaemera & TganT )

ST, YU RISH

TRIAT ATAIB-] & ST BT ITANT Hd §U TRI-X TR BT faauor: TERe SUUE SHaaidhl &l
JUTNT 3 §U T-Y TR MAXI J1409-619 T IS o1 e faer gdaH § Sriia § | 98 Hid ugal
IR 2010 A U 3 fAPIc & SRM T2V 3 3Hic-whTE Ta-9 F87 (MAX]) §RT BIST T 3R AR &
fRaue siafver qu=mTar ¥ Vel &1 IUAN B Gélh T F RIS a1 T | 99 9, 2018 H TERIC
IAH P AT I HId BT BIs HddAIDH Tal g3 &, 5 I8 Sy TR H o7 | 39 Wi & foiw Teie
& 2018 & SAAIH! &b THI- A fazawur 3 fate & 2010 V&N & Y ~ 501 Ydbs B! Wad fafd
SR B g | fahie IR0 & GRM ST HT JuiHHIT faerr Tgadie Sa=iyor SRt gfaemsft &t TH1a=T
DT GG a1 & (W, T 3i=ran, off Yer URT SR off M0 et & qeanT )|

o TTferd fafdwor gama @rur § yaTia agaR Wieid $el: Tdh Igd 100 - 200 MeV WS §i @R&
I B P YUTET BT Udl T & oY AoR annferd fafaor garg @Ror aierr & s1eqa fasar Sar g |
3G Sort A0 F Uiei i faRy &0 ¥ HIR & g9 e & e s € | 59 Ao & SHoll R |
JYR & AU e, ! oitd U SHfa aferd fEsg= & Ty &t 118 § |1 39 fSomga # niiéewa-s=3-94 (PIC)
HIS AGASTHII-py, Sfh T I Z-TRft trisd o TR aRUT hisd & Ul T 71T ©, 3 1 Uieor faman
T, | 9% WHigd & aRI 3R a1 faggd-Rfdd emar &8 ol ard WieiH &I g2l § o S R &
JYR BT 8| IRl & dgd Z & I (R 14 & e O9a B a1a X4 gRT S=Ifar 11 §) Uiei &1 Aeigd
gfafsa sradifed faar Sar g | =i 09a & tiei- S g9 (Hedqu! g gRT aHT=itehd) faamar man
2| 1ol Srott TR Ufd e & srgeed rur-siaRer et (e 89a) § 31 o1 Iwar g

0 0.5 >10 0.5 10 05 >1 0 0.5 >1

—:!Il_:_:i

ylAo

Px(yB)

0.5 1 1 l( 1 -
f) (9) (h)
0.0 1 »
. \ '
-0.5 1 No backfol E : 1

10 25 40 10 25 40 10 25 40 10 25 40
X/Ao Xx/Ag x/Ag x/Ao

R 14: Taa 0 & ol TR & YR & AU 3= Z IHHRA (@rd 39T gRT SR 7170 9 Weld &1
WA | SHUR T ERAG U T &I ST ¢ STalfs Faem 09d @Rd Weld & siewd arul-
R &1 UfAffeE Bl §

ST 0. 3o

ST fIei: IHHTRe oA (@Haid a1 C60) WA & HHR H U JrRadl-TadR U] Iaacrs,
et Arefei iR Tuifad feomel & i sgagridr Wigul & YR R S8 Aol Aatdr gRY
JhaAdTgde 3 S1-0fed o a8 | IET & Ty U8 Wieyut AU UER nar Hiawr B wireH fawe
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¥ forg ot ot wifed spfra 3aaers Sfiifa & siTaxgedT &1 AF URRA BRaT 7, ot I3 ke 9 Tifis
fmfor a1 em R AR 8 & soma WY 3 -qf%d 811 7 | 39 Sdacrs = & Ty wWireHT faee
Tt TR ISR WRET & YT BT 3T fHar @ g |

T9-RA SHARIYSS fIsi 3= & 1 SIS IaId IR Bl dbeiich ! 3T FTd §T, fagei daR
F 3feR ST AT BT IATEARYN - & o BT MSY-Aferd 1 SXTd fham Tl S¥ad 19 g6l R Us
faqgd Fdga W UeR oA | wireHr R4 fagga-Imafe ufafarsit gR1 sTgsard Jad Hull o1 i
BT, ST b TR Iool- WeaeH o 309 THUH quishHIg ¥ gRT g &1 718 off | aR-3R1YSS 3adeIs
B g A 3UeTHd WA dbicd d&id I, BIC M W Adga-Uuelt & 1Y WIeHT GG IR /SHd
o srerm & forg Turfad &0 ¥ ITART g gIaTed USTifadl BT aTdTeRul Iad B TH 8|

faqgd Traw g AisfelT AltedR Gdsl T YA S-THR Iaaes SaHfa & Iy fageid dar o
U SR & faaRor BT 3ehR0r a1 & for fasan mam | Rgaee Wy 9 ¥ WRId-aa- R HU1e &
3R U feud faggd-Riad &mdr & i@ &1 i war 8 of fs 9¢ U YRT & TN Sfaaid &
3T UATATRT IR §RT SAde YUl 3R Haftfa Areafiies gaaeiHl & Sdie &I S¢l Jdhdl § |
WRAA-ITIHR o Ugel 3UTd ATUGS] Bl YBAP U I 3FDIAd dRb Ig SHdalibd fbdr T fob
WIS Sialke & H YU 3ghd TeTs 3R & U TeRTs & afd fasar S Tehar § [uiaieHT &
B 3 A 3R THr SN & TgamT |

AoR-uerd Sfafdar: FRI-10,000 Wed HHR T CEATA-JHRR HHCRIGS doR Red P Jaferd &R
T mar § 3R 9% §g-IuaNTehdl AT & T IR 8 | Th Nd:YAG SHIT® SHReR & 1Y AR5 S TAoR
Y wd ead IR WG fhar mam $iR ga1 H YRS AoR JUan:ul TaRT IE 81 U § | a9 T &
Tt Bt TaE W b S AoR-URT Ig-fahe & WaeRaIe g Had argHsdg ga1 § adlied
RIS Grdd WeaeH b AuHd - 3rerT WIS quigeHia RReR) &) g2ifd § | k% s eriRe e
F 1Y TP T S Ay Tgaes ot grg-fanfed Wagre it & forg waftd fear man § | v Hiftg @
Hifear & 39-a&d & AR gYFHl & o RS SfifPwa dsmae wiftd fasar T g | ash guamo
DI fehaT & GRM, ToR IRG TaTd 3R Tfhra gaga uRa=h qrem § @afie vl & 9al Idhd g | STeet
&1 # ynferd TR eafes 31aTl &1 Uell a7 & oY Ueh HISshItI SR 1 SUTNT b 71T o [ SR
& TASMGTY YRS B & FganT ]|

ST 3G gt

=6 Fa-Tawd Tg-fAer: TaRh fJag & SR U Toied Bisdd < gld-Taa! Jg-fasr o
HREAT 3 & oY Yo Uicial Hied Yel § | gTeliis, ToiuA-aferd ie/aa-/fafaur & faea e ardt
STHTINSH Bt 1 & TY HY SeT Wil 8, R FeRIeS Ufdfhar gidt 8, & ¥U I dRT e
gfg BIit 8, 3R a1g | AHRIAD Ufdfshal, aRT T34 # fiRTae, i dRe J IHe § 78! 3t § | ad $3 &t
HIHH ) ST S & S8t S 3R YeaR BTN BT Sfdfbar 4 S & wreh sy fsfai e & ok
T9-T0< Mol g=Ri § IR1 76 § gf 8t 8 | RAD@ B RidteH Irgy fad dlaaiest gR1 Iyfid th
& Ste-dTferd AT (~ 137 kpc) RAD12 BT WIS, 31 dTel HTHIRAAT § THIA & &G U FHibd
WG g1 8, S o T-Tgg hor 761 §, Afeh U Ui faeg & 9-dfd IR -UHR &1 STe=E
2 | 3y &1 91d g g fb 7 O IpRieTs ufafhan 3R 7 8 SR Sl Ue B RW His ST ¥, IS
DI 8, BT U I § | T8 o B aTell & fb 1 RAD12 U IRAIdh ThaWl oic g a1 faed & SR
TeTdl ¥ Y, ST SR GA:aid ST 3i=1 &1 AT § [Udiid arHTs, H1auft g, ferelie IR, Jegrdt
OTe, T T[eTet, 9. TeTfer, Sifamm=r Wi, SifamT=r $HR, Fer ISRAT iR spufd Rifed & Tgan ]|
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7. RER, G 3R A=«

<iiq fagm= faemera

W. TH. &. U : AT UG S SIHeH TRIM (TSTRUSIeR), ficd &1 aq-e IaeeR It
(THTH) BT I5b; AP FALAM STHYH TR STHUM (@ETS) URYE D1 AT BI; AT IHAT ST
wRIf et SfHfd, Uesfe; HewsnssR urey fax uRaiemTsl o ufkdier T AR S 31 sreqerd o,
gt & fore AgRTy THIRIRE & §e |

ot of. . fEgem: "=Rd Tt 3T Srdioidhd Wedel & [Haitd Seliad 9aw; JAgd Jirsct 31w
SraErl, g (2020) & Faffad e whiead S oifts araEsifAaiT ts areaars (2021) & o=y
3 & forg Ta.a. 1T (U Sifafd dutes) & Wy il Fured (vemies: hieas Mifear ta.u); sia- fagm
F 3o dis &b You, TIuHE-T fayfderay:; B9 menfiet § siege a1, Sfiam fage faumT, i,
I |

1. 7 dIuw: Ay T Turesw, thicad 37 9d TS Saaudcd Jrars (2021) (UHRIG: hicad wifgar
TH.T) |

1. & va. Rftun: gew, S9-teaifet urgasy afiifa, fdtars s, a8 |

1. FISwr 9T ;. e SHa 31T IRgSH-aRT Ug SRlcaIams (2021) & ARV 3iF & I8 Ay
TUTed (UhTRId: Thfead Hifsar Ta.) |

It fage faemea

. 1. &. A7 I R & T EETw § T 819 a1d e & 997 & e 9oe 9 & wew,
26 SATS 2021; TATU 1o & dgd TS U o U UMM &1 fatiia 3904 UaH - o forg feznfAga
D1 THIET HRA & 1T I B sreerar oY, Tesuy Rigiep! & yalfd H-cs! o geten Tl &1 sregarr
B, TS 3T Ta4 & Faw, TIMSUHS AR, YITYR; TRHTY] Sull 1147 TR, Has BT X URYG & e,
How BallRy Sid SiAfd-arfe fae TTeegss SR Sewidl §id it |

31 9. 0. firer: crTaTe fayfaener & srprefiie uRue & I (2018-2021); SIS 3Tt T+ & Jew,
3TS.3MTE &, WSTGR (2016-2022); T TUIGH - WS Tt "=Hd UheH! 31th 3f&a, UiT-T - fhforea
TEAW (2015-2022) FBIR GRT UBIRIG: TTUTHSNS URve Tew / ol wiw affify / Tiueysis gegm
i Gifd; 3ieael TTUUHSNE gaT Ao REHR It 3R oy I9e REBR Ifd: SuanT S+@
ST & Y TIUEHsiE —Raa=g wifed sidl (R & 96 |

ST, WU : (i) 'S S SIS HUSH $ Iedel U8 Sol=araT 3R (i) ‘PC T8 & JuesH™
S B T, 3R S 3T 3T FiApa TS, HIAdpl, 2021 W e g ANRTd YR 33 &
3ifafY Hurees & U H B foba; sreAansll 3R gar duie! & I & g YRy gty fas sreprar,
T feeaht &t srpymii wfifa Qe fag) & Jew; vew, srabTeHT Rig Od, STSUTeRtl, SMEu-Ty 3R
TAUTHSTE, SR, 2021-2022; I&H, TIUCHSTE & ford 7o IR - Sy 3799 a0y, ifass 3R
Sfde R, TIUEwans, samemEe, 2021-2022 & o Rady Sewie wfeqw Suidt RER; Jed
e URve, WS fax el SR SHUM TRM (TTMSUNESIR), YR, 2021-2022;
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IMSATITTS IR, ATl 1 Ig IfRfa R Ay & T Iewl ot Ugiafd & o) & e & Tu #
Jar ot |

3. B1. . ufera: iR Rad tailRiue, T, 99 339d Jex BR Sfe I8asl, Siddrdm (2019 -
2022)1

3T &. 3mg. frge=ft: 1. sl zmf ANiRad deeR 3@ars g ARFd ThaH! 3 TR, HRd ¥ U
fohaT. TTUgas 3 ga1 dme REeR I & e Tiaw fayfaermy, @ o Yo ot ydf & i
794 Iifd & Jed|

31, TR srraTe: Trsdt Bk Aefvad HiRd) (EuuE), Heg, 33T St Tt (3rsdiy) qus
R B FRISR] TRYE & I |

ST ITAATRT BT fadeTie TH R TRITSE! Biciol 3T TS, WEY U8 SN (W), IR, Has-400071
DI SfBTeHD IRYE & Ha |

Ut T, S1.91d: 95 (i) SHUT EHR dis, S 3HSUY ayfaemad, SR, (i) X6maH g 8 sreaH
IS, IMEEuy fayfaene, SAR; (i) Srbraftie URkye, SiuH \Ter e, AT (iv) T fagm &
YA qIS, UIEHR-aRa Diaio, TR, (v) SIS 31t TSI, YT Blaio, TEHIUR; 3R 3remed, g
YR, DI Hid |

ot fasm= faeme

. T. oft. g Fufafea ufest & Juee 918 & 9ew: () AFR%d ®R Juiifes, (i) Jifaes
YT ST (jil) RATER 31Tt < $f3a ueheH oifth AEA (o fax), (iv) HRe Yk 3R Srurged
T sHe ; FufaRad ufie)/qdes & Sures: () diorfia sik derirda safafa & arer, awee=
T SjRaetl, BT 738 B UHIRAG, (i) I Dicie, fece! $I dlsd! THNS & HTW R 70, SHD
SITANT 3R e fawg UR R ufeIRiT 8139 (2022) RT USRI, 226 UF; WHER .Uy, AW &
Wfa & guftfa, 7 g & Jams 2021 H USRI T O i & 3ifafy dureew & ®0 # S foar |
THIR TH.0Y, RRET iR oS, &t o, urft ) Wi & guftfa g Haiféan qafeT & efia 2022 A
THIRIT T AR 3ich & &, SR, e, HUHSME, TS & 1Y TYId &0 ¥ SHfy Hued & & § S
forar. SWIRN & Te-TRUS & fhy MUaeE gRT TRifor, gemsd! MR & YRda ufae &
TR SRR (TISNTHINE) & TARHR WA & T, "SeruIaRE HBar W Memseadiy @r)
eIy & e gu-ags, 0. iR arcefRafire, Sfcege Audfes 3 iy, N, SR IHARMN $5a1
TSI Picrol, Has gRT AT $UP Sexufded T AR, 18-21 SHAR 2021; el SRIE H1h
Hemed REd TS s / TgAHT THRITRIA Ut TRilely 3raTe 2021 UIe fobar, wRidt fasm uRwe &
fatfad ame Yew; Trer Siaye sifh Heed Rud, 4as & Maifid Are e,

. YRET TexTo: 'Wifd WEY HeATR REHR IAfT & o & &9 § al & |

Wifae fagm= faee
. T4, UH. 3THIT : U9, HRA TRBR T ITol IHAT allRIg' (2021), U b |
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1. Tiftar 919: &, f9sa Bias i 31y, TRy U8 HIAY, Sl (2022 - 2025) & AT I8 &
I |

ST, srftar urTae: Yifaed SR Frgeee fage B ey Fg (fSeiuin) & Sriert 3u Aewe & Fu
¥ fgaa fosan man, Sife gas fqufoemes & e 99 wifta faumT; auld, THg gRT 7 [ e
fayfaarem: gnft wrwr =g fayfaemera (2020-2021) @Y SiwTeME aRkee & AAMIT Te; () Hifawt
UTaushH JAfd, THIMESUY Picdl, W & TS, (i) Mfaet T seqg= aie, 3wl fay faemdien, digeeR;
(iii) ! T Srerem SIS, SMeuid) 4as; (iv) SRYUYT, Has fAyfaemead S8 3t Ta-y |

BT, TS BT : IR fFrarier W sfear aifdan & wifiue Iew & wu A wnfrd fear man |
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8. PEaRIGH
8.1 gg-gHiféra uFeren A yere=

1.

ST-ce-sgfedfe (Iv) 2-UBRERd 3R 4,6-SBMAuEd-2-ugdfifsa fade: fifdaw smA 9edt &
forg wts Il % w0 § wauAey AiRiie @ duRt & o gt ved |id srigd

sfe=r @, ot HHeR, o b deq, . . ure®, T ISad, ot HERATY, T, diarad oiR &t &. 54
STee 21 50 (2021) 13073-13085

3IETTHRE TfADT 3R 97 o 3 AR W= & A wiiet & e vwd tamgen faaRur uraet &1
3THE

Y. i3, T U ool &. 3R, T, IEHHR, & 71 3R TH. Sard

& fror &F T, 125 (2021) 20405-20415

TP SRIVIAD AW RV, I AR dfed 3R Nuasal | I% AN &1 < ard
BEireeid o=

Ty, e, I, I, & T, derdl, &, 3R, T, dSHUR, TY. 9% 3R TH. ST |

G 3, 45 (2021) 16238-16247

A T-3AR- IR, fohrsa foel & Iy iR o yem-Hifdea siem 3R 3% siiuasst
SERRI

wy. difdra, . e, of. T, A, T, S SR . Sirard

o BicidH Biclargl U TTrgT, 426 (2021) 113710-113718

3T U J AT DIaNoZH IARD P I TH I HicH Sic JTTorl P UHbT-Hifde!

. Rig, w7, T, of. g1, 3. 31, T dalergd, St $HR, TH. HRT, TH. 3FfaTd, Uad. off, Ta. 9,
T Hia 3R &. TS

& &4 fB5o7, 153 (2020) 124903

MU BISIHIE & 1Y SaeRaiRe sifeierse eRfauE—-tH-3ags (& urus) St sidfshar:
BRSDITa® R fagga-Rfae! sraafehar & tRER o

g Mg, . U, S, uferd SR oeR S Hed

o 5o, 4, &, 125 (2021) 10939-10946

TR BTRHIRACYT T & dal & d9 3id ¥ fqafia afyaw wadt & faves aeex Syt
fosTaerar &1 gfgaea s & o M SR Targadt = fPaion|

3}, Fifeq, . ¢, TH. Td, T9. 9], 3R, RS SR T Hrad

A%y O [ T, 2 (2021) 505-514

Ufde ThHAHRU W ufasifas garst & Cergiaas Iqg &1 yuTE, e uRumasy diefagd
faeRI & fo forder fexm fiel &1 fafur grar g

T UIea, TH. FAurdl, T, ad, ol srevg, U9, 9, 3R, AES, T, Mg SR T BTl

o FAHIGFICR TN VS ST, 39 (2021) 236-253
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10.

11.

12.

13.

yfaepfa fafma srorfde miasfierar Rigerm wa-fhedia & @-99 ®i@l & Udhe Hd § o IARdd
P BRU Afreic BT e UaH Hd &

TiaT e ok SR, . 8RR

JFaeE RTiE 11 (2021) 23270

g - Thipd fafde 1 Hof
IR L 8RR
TR 3 Sfrgalad A1sTa 10 (2021) 201-203

AU 3R T RIS WIhed PhoN GRT 4T &1 fFAShTA, TRICIHIRd &1 HIfRIwGs IR Ide-
SRR, SETiwiey ASTeRT

. 7. fiyem, T, YeRIoH 3R T, &. 31T

o QTG T} 419 (2021) 126477

wfooRfed garsii & forw e Gy Teifv fafY: Fharssia-d a-ra-ORd SiiF TigaRiT &) IR
HIAT
119839, 55 (2021) 800-813

HIR B WA gela: IaaH Siaey 3R Fifecia ga
Sft. 31em 3R T, A
T, 3fidld, 14 (2021) 101166

14. Hrasd Feama Ren & garefl & Tye 3R Ffad & daaq siaef: Sa-Hifdea ugq,

15.

16.

17.

<. 9, TH, oY ok T, PR
SRTTH! T77fa 11 (2021) 35110-35126

AMG WA HIRAEMT THSIT-THe-231 SIS § TH-4-HeA gR1 geaafae sifa e sk
TSTgd STi2/TH ¥HIde P UR0T

. q@l, T, &. AgHI], TH. HiddRT 3R TH. argal
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TSI gRT fad Uita T faera wrdsn, sl UieR et SR Ueier TRIM, BTl gRI
ST |

3RUSI@TH T IHH ghTd

3fia grar

e g% dic, fae fayfasme, 5-6 BRast 20221

# TS @AVRIAYfITTd 48 @3RI

3fia grar

SRR BrdshH I P faT Gad FHRIE & I & U H AW fayfdaner, # smaiferd fovar
T, 20 HRART 2022 |

YR & P Heis b A1y G o

3fiE gra

e 3T fSxey TS 3= af, gas fayfasmem, 4 siid 2022 |
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7.

10.

11.

12.

LV

1.

#3RTSI @B TR a9 s it SHTBT=ATT G -faehr 3reqeH & faw

3fiE gra

TRI-TR gy 3R THT AR fasH 99 gRI Taed M A1g, 9 3id 20221

YR P Ppeie 3R # TS @S ST TRRE 37 Srgeier

3fiE g

TR YR SR TPl HAT, YRA WHR gRT Gois [AyfIeed & Srifoid HRdg AP Hofek |R
SIS BT S HEId P GHITH P AR W, 11 37Ud 2022 |

idbaIel BT A5 o ey Aryeardt SicR-fayfaarera AR fawr

3fiE g

fo=afaead Yo Y, R RIS @ §IH TKHIH HRIA, 16 3Ud-23 T 20221

YIS @B TEANTHS HRIHH: YRd & TR fag T1efl &1 Uaor sreg=

3fig g

o iR eIt faum-ifa srgdium™ Fg, YR fagm TRIM, AR gRT S YRd & AFTRS
fagm i ok wrsif iR 9g-fedur® I$sesd, 10 AS 20221

YS@BH, HRA: 2013 F WNd a7 H Tham TRl ArRe faq srdem

3fiE g

o Ia: fagm 3R Ui faumT (HRd TRBR) 3R A 3R Menfies! uue (SR U IRBR),
TS, 6 5[ 2022 GRT 3MSIE! BT 3 Heloqd & T U & &0 | "SfrefeRar & ferg gfard fagm
o W Smaifoa |

&SR] IR -7 & Sfaciid Sel &I THgT

3fig gra

TeF oM Fg 4o (TTHTH, YRA WHR), 30 FH 2022 H RIS &fag o o ol &1
3Hd HEIHa & Jucied H |

31, .o, WIsH

TR HaTferd fafavor G1a @R & Yd-CoR ot SRR
T T, WRISHR
TEHATT, STAR & TR Uard THg &1 96, 18 WA, 2022 |
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10. frAR-MSY @aifeEan

HEeied faaRl & SaM-UeH & gfawr & forg ufafyd gaarsfl, Mudsatel ok dmfe onfe gRT srebraitie
fgd & fawal IR HITeaR &1 IR 2.30 9o faaR -1} (Baifeha) BT S ST g | 2021-2022 H SR
AT faR-Tea &t it i IR &t 718 & | foaR-Msdt &1 a1 @ adsra Hie & a1 grsfors die & ey
foram |

1.

10.

11.

12.

YR fa3M shciftare ot mar
1. oo Rig, gud-Sitg Wseiuy, 31 3R, 2021 |

8 SffeT Be 3R 3P JrHRIBR
1. g UG, 3msemsd) sir, 07 RidsR, 2021 |

PIBT3M T FHdh! dob 3 T 37 yunferal ao: faer & 3nuifae fHamme! &1 fawse
3T, Safa Ihad, TGS R-SHIHRT T=IM, 14 RideR, 2021 |

Difds WRef Arayr-ai
BT A% SRR, Al GaedR, Jur-Sivs disaiey, 28 RideR, 2021 |

SHfARaee g8y W Siq-Hqu
Ul HEM HERTS, TIeT JerHd SIHU YRIH, 05 fageR, 2021 |

TENIR & Tag SR i &1 Wi YAt e TR uRe=R0 &t Ud s 9ae
&1, fixmaes TaF, Aaed fayfaarerd/srssmsuash ek, 12 SagsR, 2021 |

SfeTTiord o Snfiifa &1 g%
1. TH. TY. YT, JUA-S TS HISally, 26 SagaR, 2021 |

TR & f& U= ¥ Wefn
. ufed T oy, Tu=eRuy 3R b ThsH! 3T I, 02 TdeR, 2021 |

fRRAT ¥ R 1D T SHR Hg-31fia: faflkiy gfaeranfie ggdsel o1 te Rl
). e S, giaRid aifts 1t sifermr, Jud fRe, guag, 02 FdsR, 2021 |

YIDH T WA & 1Y TR BT Sfdfehar T 3T &
. SATHT G, SMgeise! faeet, 09 FdeR, 2021 |

o & HIR P AT & g gar faaron
1. AR Saaiy, < 93y I fayfdere, siiegfern, 16 R, 2021 |

TR ST 3R 3refaraes SHifsheed o ST SR Pt g1
. 31 &, Mg eise] §iF, 23 TaeR, 2021 |
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13. 3aHd GHIHUN & forg T8+ fRrefor
o Rigrd v, e, sufv, fgesrds, 07 fowier, 2021 |

14. wTH TAH
T HoQ HIdhg, TN [TUTT, STSSMIUT, ST, 08 WRART, 2022 |

15. 3T P forg deM dre1-us gum o1t +ft diar 82
. oLt e, fafR TitheR iR sreged, ST oS, gur-Sius disaiuy, 15 WRas), 2022 |

16. TSTMETR SULafl T ITANT R G- AT ST FHT FifufA-faRy e
. UEIT HHR TS, IR A7 faurT, sigesclel, 22 WRas), 2022 |

17. U Yobe- Ua et U
. &t & oF, Aoz, gua-Sieg diseiuy, 01 AT, 2022 |

18. Glgs! Sfacaw! ude! SR e wowst
. =1 T, Wieenst SR TIOTd ShTs, HRGT WIS WA, HIAbTdI, 15 1Td 2022 |

19. Y 3R ™ F U s @x®
. 3T I, STUSIRE, 22 A, 2022 |

20. SIIHATY TROT HhHUT
. U R, SSAHTSTIRSR YOI, 29 A, 2022 |

21, 39 99 § I Grer DI 8?7 (Wded b
1. fade T, IR, SIS 3Mecl ar, 5 3Ud 2022 |

22. 3T 3R IYH! TREH R RS
off 1R SR, JREM SBRY, TSHSUHSR, 12 30T 2022 |

23. UfoRE 3t TAdhedl § Jadb
W it XY, Sia fasi faumT, SrEemsuasam qu, 19 Sid 2022 |

24, IGHSHUT IS O &1 THgH T ok Wae R IUdh ITHR0T
. ISHUR e, M3t AR, 26 37T 2022 |
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11.  Qgf<Ie Igam

e e e

. TH. &. 3MUQ: F757//H % [AfUI-XI-d S fefad & &7 & THate!, Susat # 3f Hidd oy
R ST HeT ST~ H! SRS SOaRT gRT R Sifdd-FaRu R THeel, susie & f
fer SaRm- s & 9ry |

ot ST fegem: 0. Iy fecfia, faummensr, wam] $ik sroifae Hifdet faum, aftmre fayfeme,
TRIGER UIEH & I WD A M arelt uRaieH T IR ; W, dibRi 3R [dfd IR ST,
feeRde) ok ST siddier e Eelua, W) & Y 37 /3c) gR1 waier/Rifderd Heffa gm &
T Ede fPT9-9gg A g § amuifaes 3iR WRaad Sded iR 57-/3a) ral-Ssud SARH
2itefe arelt afaomT oR; ST geuT ey, STucl- SRR hdbed! (GITed, Sa-Hifdet fauTT) & w1 sagfae,
IRfua-TarTe 3R fag & ary e siafdhar & areaw 9§ TupiR &1 Ue Suifad Siyddr =i e
WR,; 3. RIS 9, Tgre 0. (ST & Y wgaRkay der I yome & Fame e & sidfdan
PRI DI T ' MNH arelt IRAHT W,; BT, A7 00w, JS TH @ZaTE) & 1Y THAUT 174 Bt
Sfdfeha BT ST, YEAATABISN o 1Y U RifcrsR Uich 2t ufvaio T R |

S O AUH: 0. 3R} T Uiehth-ed-aftd T & ABUN & TTUHSIR T&0T aufH TR RR; W. Ueig
2, TaaqR fawafaeerd & Qry Siuy-Tc sfafdhar o) s fae! Rgaws siemH wR|

1. &Y. va. R ST de1 waq, sSR!, Gas | &SI TSI Hv & Rt fordae g
e & Fpva! 3t ufasfas emar S 3T Draesih, woivy, gum e diEdivy, Safom s
3R PR gad DD BT SHATIRIER 3R TSI e &dT &1 WY BT, ST, Jed PR, ST S, T,
uifed fayfaenea, snufae ifd, siufaes Tifae! RgaF iR I S sttt $iR HRA YR Jeu®
&g R o o v emrie SHIFT, ST HY wllud, THETLd, JuA S1Us HSeITy, U yerd Hfdeiidsitber
MYY-T & =0 H fepH fRRR aidl & AHI6H00 &t & &) qagHT |

ST. JUITTa I: U1 Ao ur, SMESUH SR, SHISHIUT-THTH BT SUIN dds ScRT-3HT0de i o1 A
& forg; . sif+ier g, SMsemsel-off Uit Uie &1 SudT &b SIaRT-3MTuTfae i &t Bfd & forg; . durg
Ted (TIIHTSIHRIRTT), §7-/3aN TI3ATSat TUe! &b e Aol & e Hrf-aisHT TR &A1

IrafAe g faemaa
. 3. &. ufera: Ul Iohd &, {31, TO.T. 99 T BR 9fd IEIAY, Sidedr | fawg: teld QiR
gfafeharsti dt SfeerhRe TAd! |

s1. TRet srmara: F. wiar a9, Wifde g faerag, didey, “sivaset & fAafor w; 7 &.eRTw.
IR, Ygifadd TG faH THET, Susmt, das iR 1. Iofla aret, Wifde! faum, des fayfaemeaa
Hgifaem MUBAT WR; . foasia 7=, “fafHRur 3R UHRI-IMAAE THRT, SR, 4, “THcRS S
TR W RS TR; . a1 7o, a9 faq faum, Riert, R, quae HuR sforsy fayfema
"JfegThRE TARiedr W
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TRy fagm faermera

T, T, Sft. gt ST /A 2e, et Tin S IR, SATETEIE "IN WIhTRAT UR; BT, bR UTS,
TSI TAZHR, GUI "W YR T W

ST, AReT AexTe: 8. fooqH vHi, focy, fuarmh <Re Rigia |

S WAl WRER: 0. I 9 Re-AY gAe, ASTuss-HIaeTd, SaHd SR, ¥e-AY g,
LG -Hraarar, W fRrear Mech, o faur, fyeg-far, Mar Fug vada ©ira ifwie &
R 3mEed-q W ; 0. 9t 9, Re-0Y gfie, MEudSE-SHIabldl 3R 3 M, W 31
Aydfesrd EAw, gur-Sieg Wiy, 4o Rad @ oi/d & Tgaaeyar S @ sicRTeiiar i |

Hifaes fasm farera

ST, UIFITH I19: ST T FUR g9, SMssimse! et fafkne Samsht &t vag aftfa T Weeked w;
. T UFTUI, TTHEd 3R CIMEUm R, "B 8 Tdl &g ¥ Uehd HicH I IR, "THd fhied sk &
TATUT 3R AT SMENT TR SEd! SR 3R Siuasiie! (I |

Y. wifiar a1 7 T, 3aT, guA-SITE HESey e saae e Ay R

ST 3rfiar yTTae: M. X399 U 9 (e uE Ridba i, Wie), 0. SfaaR farfier st o, anfea e @rifan
fayfaemer, @), 0. dier Y& (RTFRTT A7ad, TiR) "ORHTY] SoqdH G 0 *; 0. SfaaR fa-iet ok .
AR Yoy (STiieT fagfaemer, @), 0. diex Yob (AT IRTE Iiad, 1) "ORHTY] =1 & forg Hif-
ferRTma =RHIr W, T ufafAfa SR T8 &g g WR . Jae! sl (@eivd Tidbed, WieH);
. T8 TR (qd SreliTe giem fayfaamerm), W SLeR. & (Siawe fyfaam, g%), st Jug Iw!
(RPRT &N Fic], TAamT, STH-HIAR) " THRIT GHIEA & T §HR - 812 - BId VDI W; ST,
e Iureara (@it gfaRid, 4as) e Sol T ueivH § IR-RiT gHE w; W gk 8R. 5,
TGS, SR e d TR I fdaRor R |

ST, YUUT IRISHR: "31d YRR & Ui hd-g-Td AISIT IR WY, SIS SSl (TR AU, g smseiah,
qeg) |
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12. 9@ %9 3 fou uifva srgeur afaieHng

NEW INDIA®TS

T AU g it e Tt 3afe IR
(YR
Tugl #H)
Wifaety fagm ey

SLIMATEN | gkded Smerid fagm e geiifAafer | 01.03.2022 43,49,764/-
drars) WFeRD U GRT Bl ST drS |

FIaH® S & CSEEIRE]) 28.02.2025

AuSiuw suia

TS St JUHRUN &

U= @1 o
Sl OMAT A | Ja Y TTERIg & o SR SoifAafT | 01.08.2018 | 41,78,146/-
CEIS) 3T GRT Nb-Cu Y a1 9

FEIfTe gde feert o CREEIRED) 31.07.2021

Sl ST o1 YfHeh

BT URI&T
I UEFIHIE | 3Tel Ui @ hieH fogH SR o | 14.03.2022 |  85,89,628/-
@t Menfifeat & forg wdt ST SIS 3

Fg IuURd T fored (TS 3R 13.03.2025

BRI
Sl WEMIYE | Uhd fohied SIHS BT | B o, IRA | 01.09.2021 9,00,000/-
(drams) AT TG GTe & forg shenfire 9

qReRf 31.08.2022

ST, yu TRC D& & STl Hl 3fcRes faumT 21032020 | 39,98,000/-
RISH I HRd §U TR-X q

TR 3R 37 RISy 20.03.2023

Al T 37T
SIgolid disd | Au TSIl H 3idR®d | SfaR-fayfdened @x& | 01.11.2018 6,75,000/-
CIES) 3R TR-3feftg I CJ |

sgeirsit & offa ufaegaf 31.10.2021

NGICIEC R CRI B COINE]

ol oA T | @AfRE-q Pl dRas | SITTE-THRSRAIHR | 05.02.2020 52,39,695/-
CIEIR) DI WY PR qARAT | SHTHYH e q

&1 gHTael Al Hifdd- | (3FEH & 04.02.2023

IS ey ety

2019/000267)
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13. 9eATE: 2021-2022

14-3i RITGT feqw JaRIE
ST &1 1491 RO Ga YhaR, 17 RydeR, 2021 S G900 T | 0. SHEL dled (AT,
U IS&gUUY, THUTHH], THUATTE], THUATS, UHRUSH!, IM™HS oot # siiargh, st
JHIE, gd Sadfd, STsdidt, o) A gIefos We | "7 & TR & &0 F R G188 Io: &Ulavyl
GRZIETITAY SR Ferofigar s tR RIToAT fEaw e faan | 3giH 9 a1d IR SR & i wreH &1
JUANT e 1 So1l & Tid & T H T8} {1 ST A1feT afewd 3= IdTe) & fore Yeaa g1 a1fgt | Co,
I &I Fafd a3 § g1egie Agayuf Yfiiest e |

ot @l @ e o SRy s™mN ik
FeT SEHRIES & gRafdd w7 &
Fegio Yo¥ JUYE @, dle 98 SidIRH ol Al
TR 549 3R I # 3R Iy g1 98 3.
TatpRufig R-Bra Fd S Ao & 1Y Hla-
THRIAD URET & fau SHoif Iid & =9 7 +ft

AJd BT |

U R IR & IATGA P foTT Jg =11 Ui 7
Fad IOAEN R UV W P A ged st
HHROT &l UGH Bl ©, dfeth I8 ITe &
HH FHR IHdl § 3R ad RBTARET BT IRHTY 3R
ot srfoqawistt # UR TR WhAl gl oW
TSI Ug o1 URATAI 81T | ARSI T Sgt TRl
H BA-BEN, IHF I 3R W 9 iHd
gl

TAUEH T A++ U UTWd B3 & TR W Yo fayfaemey gr1 Wisdivy dor ok sl &1

HHTH:

TIOR3 a8 fAyfaeed &1 A+ + IS (@R 3.65
& ) UG foran & | Ssaied = geaie ufsar §
YUl YAHT FHTS 3R 39H Wfthg U F U
foran | s fayfaenad 3 9UaR, 17 7deR, 2021 &Y
Tafg 11.00 s AURIGHAR Ay A gl (@um-
TNl 14) B U T HRIGH ST S 6T | 59
IR R Il Yo Usuiaw, dus fayfaemaa &
A Ul 7 Hseied & avt sl $iR
Rrernt o1 W fave S v foan | 59 9w
TIRIE & SR fayfaeney & oy o= safd,
. 3R, Harwull, daied, Ferfa, UseH uikeg &
TR 3R 3 JufRA 9 |
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gt fasr feaw

2Ty & 91 T THIE BT @il & Iuaed § I8 FoR faas (GTuash) &1 Siier el § | S T,
T, Fe=Ie, [T fas Wg, HTHT TRATY] S &g, 7 28 TRaY, 2022 ®I IRGHAR AYYe R
B (diuw-usht 14) & 1 g feaw e far | 381 2022 THTgE! & wirdt wfawr & fae fagm
IR Mt o taipd P ga vy W e fagE, dfae ik shaw fagm & siavigss W)
ST M TR U1 e far |

68



m\a(\\. -Pmmo&%
felo) a1 ufdde 2021-2022 vew eIl
@ FATE T G TEET
Hfss faam qod Tog
TSl TEaTsT 2022

16 THRERT 2022 3R 01 HIE 2022 & S W3l TFATST HAR T | W3l & Ul SRl & fafie
TR IR R a1 9 R AE TN § | W5l S &1 U FRaR fafafy & =0 8 af 1R Fafarad
F fu omd &

goaeie afRry, fdr smfiy, o1 ufiy, Sfdw, sibme 3R 3 MUY, S9-TR-I® AR B
GYFHI |

FIfds 19 P BRI Ul U J WS fFar 818 |

faftrer gaT=Taait 3R FHraferdl § HHTST & HaR BT SHT BB, 18 TRAR] 2022 HI B a1 T |
WIRCH HaR BT JAH U |

I 3R TRIR & YA HT IWRWTG |

: STeHT & TN I URER FT ¢ |

T SHAM: 01 AR 2022 HT GBS A AT fhar T | 359 g & I, HHamal 3R Sl
3 9feh =U I YT foran|

rdoare faRiedt feaw

B A 21 T8 DI 3dwalg R gy & &0 § 711 of1aT § | gidtitos, 9fds 39 a¥ 21 T8 WMHaR &1 Ug
T T, SIT5 & FaRN & SR, 20 Hs 2022 BT MTdidbale faxie fGaw A war| gyt e gewt 4 @t
THR & Tdharg AR G o1 faRly H= &1 dahed fomn|

fay Yoaqmar feaw
14 S, 2022 & fay Yadardr feaw w=mn mar | 9t wrw Jewt A Fafia ©u 9 Iadeq &R &1 9ad

fem

SriarTgTa AT feaw

87 SRISTA I faad 21 S, 2022 &1 AT T | Gt S GRIUTS Ueb YR 1T fRigfeh A AT o1 Wai=
fora, o0 wrafea & gart ol WR fasan S wehdt § | S HifeT & aneqd 9 39 Tfafafy & &g o, Rt
3R €IH Ge=d! = YT ford |

SieRTgiY wigen fdaw 2022

RIS wfgar faaq 08 A/ 2022 BT AR T | ESecyga! 2022 H1 H&A fAwg “#ugrd &I dsr,
Hssiey afgar s A Fafafed ufafyd afear oxHe &1 st ITAfd! &7 UaR A 3R U&urd &
dre & fo1T 3o Srgua Hrem oA o forg s fasan |

1. A0 TTET-SwT (GRE TR SR =T, TH.TH. 319 =M HeX BR die Jredel, Sidard) |
W, T T[T (SETHSATE-Brerprel &1 We-HY giie &1 NHER) - A 77 8 G| i a8 T 3
FRIHH o YT & 38t ff, o 3= TR A e (@ o) & e faan |
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1. gfear e uff (TaRe TheR arrdist, METsUassR-go) |
1. 3T 3ie RERA fag & MR, HRA MeNfie! TR ar) |
Tt gadnaft 3 SifarsT A | I forT | PrihH P 3iTHels 3R 3hars el die J I+ ufauifiy 3

o WaT |

z:é LM T
L &
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14. ¥ 2021-2022 AT HT AWTUINEd faazor

o r B

NEW INDIA 75

ST T S AR

BBCP@®ASSOCIATES

CHARTERED ACCOUNTANTS
Head Office - Office No 101, Kusum Apartments, 653/A, E ward, Shahupuri 2nd Lane,
Opp. Bhivate Plaza, Kolhapur - 416 001. Maharashtra. Ph. : (0231) 2666003,
Mob: 9960600382, 9673000691. Email : bblcakop@gmail.com e bashishca@gmail.com

a@madeT R{avor
IGrlcy
Hag faeafaegmer-awam] Foi s (Fua-ges)
Ao e gy &g
HioAT HFqd,
Hag - 400 098.

FF 31 AT, 2022 F JUA-ATE-HEATH  F Howd gorer-a7 iR 3@ Ay A
FATCT ¥ 1 3 3R 7T A@r & o S@adetor fRar § | o faawer
el gete & ¥ gART IaeAcd AN WIS & YR W 3 O
et R [T TFT FGA

FHA UG AWINET HRA # 3 AR W EPpd AWINETT AT & ITER
L | 3T AFH F AT EEE ¢ eF 30 aR A 3R 3mama wed
S ¥ v deer e dR a@Emder wt FoFn Ry e e
Rewott ¥ mad & | SraredET # e & HuR W, R Rawo & et
3R TREEROT T THIA A T WA B AT A AAS § | A@IET
#F FwRier fFT AT g Reyidr AR YU qanT fFe v Agcaqul A
FT AT A & GU-AY GAT TN RAawor s F1 Fegiha o mfAe
¥ &w A € B g o wden g T & fAv 3T YR gae HEr
gl

A AT JETdET kT ¥ eRE gEe PeAfaf@a meea R g
Y TITeaT & YU F €A H o Y JGIThAT 8 -

1. 3rael aREafe:

Rysmer ¥ T srae HuRrE! A srger aREafy egeEr # guar @ g AR

30 W HeAerd YA BRAT I § | e § Heftd e aRwatdt

are wEafel & MY & et quliar & | 9§ & SN Fo aREfEr St
E ﬂwmﬁﬁa&m#mﬁmwmﬁﬁmm

» &Y fem |

Pune Branch - Mumbai Branch -

D A r President Hotel, Prabhat Road,8th Lane, Flat No.305, Blue Bell Appts., B-Wing , Hiranandani Gardens,
4G Erandawane, Pune - 411 004. Maharashtra. IIT Powai, Nr. S.M. Shetty High School, Mumbai - 400 076.
Ph. : 020-30487742, Mob : 9960600383. Maharashtra. Ph.: 022 -25705773. Mob : 9890143777.

www.bbcpca.com
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2. HOMT-HIT FHal S FERR, e, AvHdy e & dgd U 7T e
3eraT-3re9T i I g |

3. Rod ad & Jvcgel 3T % 273435453 A goen H A a¥ A
¥. 53,96,036.00 & | 39cTeT I F wHW Y HA @ vAR, oEl F Yo
IR BRI S sare € | s e Ivae @Y w9 Red #@d F Fd @9
T 12,21,72,193.23 Y JeIaT F 12,37,63,066.40 TF 7 1T § | T v ot
# qef f gEen & wE ¥ 3 ¥ A AR W@ Yo, ERIe 3usvg
U, F9Y @, Ad qF I |

4.3wg & A Ru & A A #1 aa7 3 A & & @ swy safaw
A A H wrauTe AT ar qur it 2022 A H A R I

5. QT FTAIATT 7iehe, HTUR G §ATC I&T J1er & |
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UM-DAE CBS
University of Mumbai
Vidyanagari Campus
Mumbai
Balance Sheet as on 31st March 2022.

Particulars Schedule no. As on 31-Mar-2022 As on 31-Mar-2021
Sources of Funds:
lEguigx & Liabilities
Capital Account 1 62,50,55,370.37 49,60,50,990.77
Reserves & Surplus 2 (48,55,64,580.53' 13,94,90,789.84 (36,61,14,266.72) 12,99,36,724.05
Current Liabilities 3 1,11,61,583.00 85,86,066.00

Total 15,06,52,372.84 13,85,22,790.05
|Application of Funds:
[Assets
Fixed Assets 4 8,27,63473.13 8,68,55,792.51
Investments 36,50,000.00 28,50,000.00
(Current Assets 5 6,42,38,899.71 4,88,16,997.54

Total 15,06,52,372.84 13,85,22,790.05
For
BBC P and Associates
CA Sumit Biranje
Partner

Membership No: 118450
Date: 29/11/2022
Place: Mumbai
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UM-DAE CBS

Mumbai

University of Mumbai
Vidyanagari Campus

Income and Expenditure Statement for the year ended 31st March 2022,

T-Apr2021 to

1-Apr-2020 to

PARTICULARS SCHEDULE NO 31-Mar-2022 AR
Revenue from Operation

Indirect Incomes 6 53,96,036.09 27,34,354.53
TOTAL 53‘96‘036.09 27{345354'53

Indirect Expenses
Audit Fees 2,95,000.00 3,09,750.00
Conservancy & Maintenance Charges 1,55,42,671.00 1,53,92,674.00
Contingency of VF 7,260.00 43,913.00
Conveyance 24,59,120.00 13,88,473.00
DG Maintenance - 83,780.00
Expenses for M.Sc Students 38,62,648.00 39,03,590.00
Expenses for PhD Students 4,26,594.00 85,172.00
Guest Hosue Expenses 11,275.00 16,579.00
Laboratory Consumables 89,94,042.49 37,83,722.27
Library Expenses 15,41,902.00 73,67,231.00
Overhead Expenses 25,87,961.41 24,45,828.94
Phd. Contingency Grant - 6,14,865.00
Repairs & Maintenance 70,73,289.00 85,23,463.00
Salary A/c 7,59,11,468.00 6,54,60,650.00
Website Expenses - 1,73,361.00
Advertisement Expenses 1,55,331.00 92,590.00
Convocation Fees Paid to UM - 19,750.00
Depreciation on Fixed Assets 59,76,397.00 1,24,05,415.00
Exp on Safety and Security - 5,919.00
Garden Expenses - 5,762.00
Interest on TDS 1,391.00 49,705.00
TOTAL 12I48546‘349.90 13‘21‘72‘193‘21
Excess of Income over Expenditure : (11,94,50,313.81) (11,94,37,838.68

For
B B C P and Associates

St~

CA Sumit Biranje
Partner S
Firm Registration Number: 126822W
Membership No: 118450

Date: 29/11/2022

Place: Mumbai
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SCHEDULE NO.1
CAPITAL ACCOUNT
PARTICULARS AS AS 31-MAR-2022 | AS AS 31-MAR-2021
Grant Frin INSPIRE Faculty Award - Sanved Kolekar 1,22,850.00 3,06,712.00
Grant From INSPIRE Faculty Award for Tripti Bameta 4,65,482.00 4,65,482.00
Grant From INSPIRE Fellow - Gholam Wahid - 43,400.00
Grant Recd. From RRF for H.M Antia 13,50,000.00 -
Grant Recd From SERB for Padmnabh Rai 2022-2025 68,70,000.00 -
Grant Recd From DST Fro Neeraj and Sangita 1,56,261.00 1,56,261.00
Grant Recd From Indo-Swedish Project for Ameeya 3,91,622.00 3,91,622.00
Grant Recd From INSA for Dr. Gopal Krishna 3,10,000.00 3,03,785.00
Grant Recd From SERB for Sangita Bose 2022-2025 25,85,920.00 -
Grant Recd From INSPIRE for Ishita Menta - 5,07,390.00
Grant Recd From INSPIRE for Siddhesh Ghag - 1,23,495.09
Grant Recd From DAE in RBI A/c 9,01,00,000.00 -
Grant Recd From J.C. Bose Fellowship for R.V. Hosur 2,64,879.00 2,64,879.00
Grant Recd From J.C. Bose Fellowship for S.K. Apte 80,961.00 80,961.00
Grant Recd. From LTMT - 44,879.00
Grant Recd. From NASI for P.C. Agrawal - 29,349.00
Grant Recd From NASI - Gopal Krishna 4,64,914.00 4,64,914.00
Grant Recd From RRF for K. Indira Priyadarsini 2,24,465.00 77,204.00
Grant Recd From SERB 2018 - Sangita Bose - 32,049.68
Grant Recd From SERB for Sunita Patel 6,47,862.00 9,42,609.00
Grant Recd From SERB-NPDF for Vaibhav Kumar Shukla 1,22,341.00 1,22,341.00
Grant Recd. From SERB to Sinjan Choudhary 2019-2022 8,63,006.00 23,87,408.00
Grant Recd From Trushna Exim for Dr. Padmanabh Rai 17,00,906.00 8,00,906.00
Grant Reced. From DST-INSPIRE for Saket Suman 88,527.00 99,294.00
Grant Rece From Inter University for Dr. Sujit Tand 95,000.00 95,000.00
Grant Received From DAE 50,66,58,138.00 47,89,00,000.00
Plan Grant Recd From DAE 48,64,153.37 -
Grant Received From INSA for S. Kailash 2,85,000.00 2,55,000.00
Grant Received From INSPIRE for Sreemoyee Sarkar 15,16,483.00 28,55,408.00
Grant Received From ISRO for Bhooshan Paradkar 10,81,118.00 16,33,000.00
Grant Received From RRF for R. V. Hosur 8,54,779.00 8,54,779.00
Grant Received From SERB for Sangita Bose 6,45,701.00 6,45,701.00
Grant Received From UGC for Dr. Alpa Dashora 1,51,296.00 1,51,296.00
Grnt Recd From SERB - SPDF for Dr. Anuradha Nebhani 3,10,000.00 3,10,000.00
Mess Charges Received From Students 2019-20 5,62,897.00 14,85,057.00
Startup Grant Recd From UGC - Basir Ahmad 2,46,083.00 2,46,083.00
Startup Grant Recd From UGC for Ananda Hota 3,81,773.00 3,81,773.00
Startup Grant Recd. FromUGC Fro Uma Divakaran 5,92,953.00 5,92,953.00
62,50,55,370.37 49,60,50,990.77 |
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SCHEDULE NO.2

RESERVE & SURPLUS

PARTICULARS AS AS 31-MAR-2022 | AS AS 31-MAR-2021

Surplus

Opening Balance (36,61,14,266.72) (24,66,76,428.02)

Add: Profit/ ( Loss) for the year (11,94,50,313.81) (11,94,37,838.70)

TOTAL (48,55,64,580.53) (36,61,14,266.757

SCHEDULE NO.3

CURRENT LIABILITIES

PARTICULARS AS AS 31-MAR-2022 | AS AS 31-MAR-2021

Duties & Taxes 1,23,594.00 16,159.00

Earnest Money Deposit 2,51,193.00 2,51,193.00

M.Sc. Students Refundable Deposit 18,84,432.00 16,08,500.00

Phd Scholars - Refundable Deposit 1,92,000.00 1,74,000.00

NPS Payable 77,64,097.00 55,13,670.00

Provision for TDS on Salary 8,46,267.00 8,96,144.00

Provision for Vaishali Kedar's Salary - 26,400.00

Advance from Mumbai University 1,00,000.00 1,00,000.00
1,11,61,583.00 85,86,066.00
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SCHEDULE NO.4
FIXED ASSETS
Parficalins Opening Balance | Addition During| Written Off Gross Total Depreciation | Closing Balance
As on 01/04/2021 the Year  |during the year for the Year | As on 31/03/2022
Furniture 1,03,99,869 - 1,03,99,869 9,87,987 94,11,882
Laboritory Equiments- Educational 1,02,81,849 27,03,478 8,19,400 | 1,21,65,926 23,47,189 98,18,737
Laboritory Equiments- General 1,26,493 - 1,26,493 12,017 1,14,476
Computeres and Data Processing units 30,02,800 - 30,02,800 9,50,963 20,51,837
office Equipment 88,32,846 - 88,32,846 16,78,241 71,54,605
Work-in-Progress 542,11,936 5,42,11,936 - 5,42,11,936
Total 8,68,55,793 27,03,478 8,19,400 | 8,87,39,870 59,76,397 8,27,63,473
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SCHEDULE NO.5
CURRENT ASSETS
PARTICULARS AS AS 31-MAR-2022 | AS AS 31-MAR-2021
Deposits (Asset) 23,38,467.00 23,38,467.00
Loans & Advances (Asset) 1,83,43,442.00 2,02,26,661.00
Cash-in-hand 54,668.00 21,235.00
Bank Accounts 4,16,71,946.71 2,47,00,270.54
Fixed Deposit 1,30,364.00 15,30,364.00
Accured Interest on Bank FD 15,03,063.00 -
Income tax / TDS FY 2021-22 1,96,949.00 -
TOTAL 6,42,38,899.71 4,88,16,997.54
SCHEDULE NO.6
INDIRECT INCOME
PARTICULARS AS AS 31-MAR-2022 | AS AS 31-MAR-2021
Fees Received From M.Sc. Students 15,86,804.00 6,34,850.00
Fees Received From PhD Scholars 2,47,200.00 2,99,400.00
Miscellaneous Income 6,13,033.09 1,04,462.00
Contribution to PM Care Fund - 1,39,852.00
Interest on Fixed Deposits 3,92,617.00 -
Interest on TDR with Bank of Baroda 19,68,300.00 7,56,646.53
Interest Received on Saving A/c 1,98,047.00 2,05,328.00
Overhead Exp. Recd. 2,50,000.00 5,93,816.00
Mess Charges Received From Students 78,035.00 -
Fees Received From Project students 62,000.00 -
53,96,036.09 27,34,354.53
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Director’s message

It gives me great pleasure to present the Annual Report of UM-DAE Centre for
Excellence in Basic Sciences (UM-DAE CEBS) for the Academic and Financial years 2021-
2022. The report highlights some of our major activities and accomplishments.

The year was another successful year in the history of UM-DAE CEBS, but with its
own challenges. It has been a tough period due to COVID-19 pandemic for everyone
paralyzing all planned activities. Nevertheless, the indomitable spirit of our colleagues,
students, and their parents, has helped us in managing and sustaining the scientific and
academic activities of the Centre. During these testing times, we had to learn not only alternate
modes (online mode) of teaching, examinations, etc. but also keep continuously tweaking our
schedules and plans. This year 11" Batch of integrated M. Sc. Students (35 Nos.), who were
admitted in the Academic Year 2017-2018, have graduated. Most of these students have been
selected for Ph.D. programs in several prestigious organizations in India and abroad; and one
of them has been admitted to the 66" Batch of OCES of BARC. One of our alumni from 2"
batch has joined I. . Sc. Bangalore as assistant professor while another one from 15t batch
has been inducted in Intel Corporation, USA. Placement of our alumni at prestigious places
reflects our commitment to motivate and inspire students for value-based science education.

Research and development activities at the Centre were pursued with vigor. Besides
generous financial support from DAE, our colleagues could seek funding through extramural
sources including one under the Indo-Swiss program. To encourage societally relevant
research, the industrial consultancy program continued during the year. It is heartening to note
that our students have developed a portable device for quantitative estimation of curcumin in
turmeric samples. The device is user-friendly, portable and inexpensive and does not require
any trained professional to operate. Several infrastructure facilities for advanced research
have been created, these include femtosecond laser facility. The academic staff published
about 65 research papers in peer reviewed international journals and also contributed several
book chapters in books published by international publishers like Springer. Several M.Sc. five-
year integrated students could also publish the results from their project work in peer reviewed
journals. Several Ph.D. students from CEBS have now been registered with University of
Mumbai for their doctoral degree.

Students participated in several extracurricular activities, such as Yoga classes, blood
donation camp and inter-college cultural events. The Literature and Science Club was able to
bring out the 8™ issue of Novellus - students’ annual magazine. The International Women'’s
Day was celebrated on 08" March 2022.

vii



CEBS organized several important events during the year. CEBS in collaboration with
IIT Bombay and TIFR, Mumbai organized an International Conference on ‘Discrete Groups,
Geometry and Arithmetic’ in honor of M. S. Raghunathan's 80™ birthday. CEBS also organized
the 7" Theme Meeting on ‘Ultrafast Science-2021’ (UFS-2021), during 12-14 November
2021. In addition to the popular CEBS Tuesday’s colloquia series, special lectures by eminent
scientists were also arranged. 14" Foundation Day of CEBS was celebrated on 17
September, 2021. Prof. G. D. Yadav, Former Vice Chancellor, ICT, Mumbai, delivered the
Foundation Day lecture. A lecture by Prof. M. S. Raghunathan, FRS, was organized on 26%"
October, 2021 in conjunction with ‘Azadi Ka Amrit Mahotsav’. Dr. A. K. Tyagi, Director,
Chemistry Group, BARC delivered the National Science Day Lecture on 28™ February 2022.

CEBS has played a pivotal role in the assessment and accreditation of University of
Mumbai conducted by National Assessment and Accreditation Council (NAAC) during 24-26
August, 2021. It is a matter of pride that the University has been accredited with A++ grade
(3.68/4.00 points).

| place on record my sincere appreciation to the publication committee for bringing out
this report. | take this opportunity to convey my deep sense of gratitude to DAE, Governing
Council of CEBS, Academic Board and my colleagues at CEBS for their support and
cooperation. We look forward to continued growth of the Centre with a commitment to nurture
excellence in science.

Vimal K. Jain
Director
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1.  Governing Council and Academic Board

1.1  Governing Council

UM-DAE CEBS is managed by a governing council comprising of the following members:

Shri K. N. Vyas - Chairman

Secretary, Department of Atomic Energy and
Chairman, Atomic Energy Commission
Anushakti Bhavan, C. S. M. Marg

Mumbai - 400 001

Dr. Anil Kakodkar - Member

Former Chairman, Atomic Energy
Commission and Secretary, Department of
Atomic Energy

Dr. Ajit Kumar Mohanty - Member
Director, Bhabha Atomic Research Centre
Trombay, Mumbai - 400 085

Prof. S. Ramakrishnan - Member
Director, Tata Institute of Fundamental
Research, Homi Bhabha Road,
Mumbai - 400 005

Ms. Sushma Taishete - Member

Joint Secretary (R&D), Department of Atomic
Energy, Anushakti Bhavan, C.5.M. Marg,
Mumbai - 400 001

Finance & Accounts Officer - Member
University of Mumbai, Fort Campus,
Mumbai - 400 032

Shri Bhupesh K. Gangarde
Non-member Secretary

Registrar, UM-DAE CEBS

Kalina Campus, Mumbeai - 400 098

Prof. Suhas Pednekar - Co-Chairman
Vice - Chancellor, University of Mumbai
Fort Campus, Mumbai - 400 032

Prof. Vijay Khole - Member
Former Vice Chancellor, University of
Mumbai

Prof. Subhasis Chaudhuri - Member
Director, Indian Institute of Technology,
Bombay, Powai, Mumbai - 400 076

Prof. Ravindra Kulkarni - Member
Pro-Vice Chancellor, University of
Mumbai, Fort Campus, Mumbeai - 400 032

Ms. Richa Bagla - Member

Joint Secretary (Finance), Department of
Atomic Energy, Anushakti Bhavan, C.5.M.
Marg, Mumbai - 400 001

Prof. Vimal K. Jain - Member Secretary
Director, UM-DAE CEBS

University of Mumbai, Kalina Campus,
Mumbeai - 400 098
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Academic activities of the Centre are designed and supervised by the academic board of UM-

DAE CEBS which comprises of the following members:

Prof. J. P. Mittal - Chairperson

FNASc, FASc, FNA, FTWAS, Ex-DAE Raja
Ramanna Fellow, Former Director, C & I
Group, BARC, Distinguished Professor,
UM-DAE CEBS, Kalina Campus, Mumbai -
400 098

Prof. Swapan Ghosh - Member

FNASc, FASc, FNA, FTWAS, Ex DAE Raja
Ramanna Fellow, Distinguished Professor,
UM-DAE CEBS, Kalina Campus, Mumbai -
400 098

Prof. S. G. Dani - Member

FNASc, FASc, FNA, FTWAS, Distinguished
Professor, UM-DAE CEBS, Kalina Campus,
Mumbai - 400 098

Prof. Anuradha Misra - Member
Department of Physics, University of
Mumbai, Kalina Campus, Mumbai - 400 098

Prof. M. S. Raghunathan - Member
FNASc, FASc, FNA, FTWAS, FRS (UK),
Fellow American Mathematical Society,
Distinguished Professor, UM-DAE CEBS
Kalina Campus, Mumbai - 400 098

Prof. S. K. Apte - Member

FNA, FASc, FNASc, FNAAS, FMASc, Ex-
DAE Raja Ramanna Fellow, Former Director
Bio-Medical Group, BARC, Distinguished
Professor, UM-DAE CEBS, Kalina Campus,
Mumbai - 400 098

Prof. Vimal K. Jain - Member
FRSC, FNASc, Director, UM-DAE CEBS,
Kalina Campus, Mumbai - 400 098

Shri Bhupesh K. Gangarde
Non-member Secretary, Registrar, UM-DAE
CEBS, Kalina Campus, Mumbai - 400 098

After the reconstitution of the Academic Board on 01 May, 2022, the following members were

inducted in the Board:

Dr. Sudhir R. Jain
Nuclear Physics Division, Bhabha Atomic

Research Centre, Trombay, Mumbai - 400
085

Dr. V. K. Gupta

Head Ré&D Polymer, Senior Vice President
Reliance Industries Limited, Reliance
Corporate Park, Navi Mumbai - 400 701

Prof. Rohit Srivastava

Department of Bioscience and
Bioengineering, Indian Institute of
Technology -Bombay, Powai, Mumbai - 400
076

Prof. Shivram S. Garje

AfterDepartment of Chemistry, University
of Mumbai, Vidyanagari, Kalina Campus
Santacruz(E), Mumbai - 400 098

Prof. Amol Dighe

Department of Physics, Tata Institute of
Fundamental Research (TIFR), Homi
Bhabha Road, Colaba, Mumbai - 400 005

Prof. B. M. Bhanage

Department of Chemistry, Institute of
Chemical Technology (ICT), Nathalal
Parekh Marg. Near Khalsa College
Matunga, Mumbai - 400 019
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Prof. Dipendra Prasad

Department of Mathematics, Indian
Institute of Technology -Bombay, Powai,
Mumbeai - 400 076

Dr. Sudeep Gupta

Director, Advanced Centre for Treatment
Research and Education in Cancer
(ACTREC), Sector-22, Kharghar, Navi
Mumbai - 410 210

Prof. K. G. Suresh

Department of Physics, Indian Institute of
Technology -Bombay, Powai, Mumbai - 400
076
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Prof. Mahan Mj

Department of Mathematics, Tata Institute
of Fundamental Research (TIFR), Homi
Bhabha Road, Colaba, Mumbai - 400 005

Prof. Krishanu Ray

Department of Biological Sciences, Tata
Institute of Fundamental Research (TIFR)
Homi Bhabha Road, Colaba, Mumbai - 400
005

As a consequence of reconstitution of the Academic Board, the tenure of the following

members ended on 30 April, 2022.

Prof. R. V. Hosur - Member

FNASc, FASc, FNA, FTWAS, Former Senior
Professor, TIFR, Raja Ramanna Fellow, UM-
DAE CEBS, Kalina Campus, Mumbai - 400
098

Prof. Arvind Kumar - Member

FNASc, Formerly, Homi Bhabha Centre for
Science, Education (HBCSE), V. N. Purav
Marg, Mankhurd, Mumbai - 400 088

Prof. B. N. Jagtap - Member

Former Director Chemistry Group, BARC,
Department of Physics, Indian Institute of
Technology- Bombay, Mumbai - 400 076

Prof. Anil Karnik - Member
Department of Chemistry, University of
Mumbeai, Kalina Campus, Mumbai - 400 098

Dr. Smita Mahale ~-Member

FNASc, FNA, Director, National Institute for
Research in Reproductive Health (NIRRH)
Parel, Mumbai - 400 012

Dr. S. V. Chiplunkar - Member

Advanced Centre for Treatment Research
and Education in Cancer (ACTREC), Tata
Memorial Centre (TMC), Sector-22,
Kharghar, Navi Mumbeai - 410 210

Prof. Dipan Kumar Ghosh - Member
Formerly, Indian Institute of Technology
Bombay, Powai, Mumbai - 400 076

Prof. P. Dongre - Member
Department of Biotechnology, University of
Mumbeai, Kalina Campus, Mumbai - 400 098

Prof. A. K. Srivastava - Member
Department of Chemistry, University of
Mumbeai, Kalina Campus, Mumbai - 400 098
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2.  Academic Programme

2.1 Five Year Integrated M. Sc. Programme

Integrated M. Sc. programme that merges two degrees (B.Sc. and M.Sc.) which are
awarded after the completion of the course. M. Sc. Integrated course is a five-year course that
a student can pursue after completion of class 12th. M. Sc. Integrated course is equivalent to
B. Sc. + M. Sc. courses. Master’s programme at CEBS consists of Biology, Chemistry,
Mathematics and Physics. The courses are is a good mix of theoretical and experimental
components, starting from basics to very high level of cutting-edge science. It is a credit-based
semester system with the following structure:

Autumn Semester: 01st August - 30th November

Spring Semester: 01st January - 30th April

Semester Projects

December and May-July are the vacation months for students to do their semester
project work. The rise in global competition has prompted these reputed organizations to
devise strategies to have a talented and innovative workforce to gain a competitive edge.
CEBS encourages their students to gain experience and the guidance of eminent researchers
and to undertake research projects and work in most prestigious laboratories such as BARC,
TIFR and abroad to execute scientific experiments. One course each in the 7th semester and 8t
semester and the entire of 9t semester along with the preceding and following vacation times
are devoted to research projects and students do their projects in reputed laboratories in India
and abroad under the guidance of eminent researchers. The project work of several students
results into publication in peer reviewed journals.

There are four schools at CEBS. Each school offers research and teaching in various
areas:

School of Biological Sciences

The School of Biological Sciences teaches various fields of Modern Biology (both basic
and advanced) to the students pursuing an integrated Master's degree in Basic Biology. It
offers courses including, but not limited to, introduction to biology, introduction to
biomolecules, biochemistry, cell biology, molecular biology, genetics, animal physiology,
plant physiology, developmental biology, microbiology, neurobiology, cancer biology,
biotechnology and immunology. These theory courses go hand-in-hand with advanced
practical laboratory sessions so that the students can experience what they learn at first-hand.
This year, three students have been awarded with CSIR-NET fellowship and one student with
the prestigious Khorana Scholarship. M. Sc. pass-out students get enrolled for their Ph. D. into
the premiere research institutes in India and abroad. Doctoral programme was formally
introduced in 2019; presently eight students are carrying out their research work in frontier
areas of biology. Two Ph. D. scholars bagged the prestigious TATA fellowship.

The school has a rich blend of core and experienced visiting faculty for teaching. The
School of Biological Sciences strives to offer a rich scientific environment to students giving
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them an opportunity to carve their careers, be it in industry or academics. Current research of
core faculty includes mapping of the central pair in cilia, strategic design of therapeutic
formulations against breast cancer; deciphering molecular underpinnings of the epigenetics
of cancer, combating the emerging threat of antibiotic resistance caused by bacterial biofilms
using novel compounds and understanding the molecular cross-talk in Fusarium-
Banana pathosystem. The school believes in actively pursuing knowledge creation and its
dissemination. Combined efforts, put together by the members of the school often through
collaborations and complementary expertise among themselves and with national and
international scientists, help in solving key problems of biology.

School of Chemical Sciences

School of Chemical Sciences offers a rich combination of basic and advanced courses
such as structure & bonding, chemical thermodynamics, organic chemistry, inorganic
chemistry, spectroscopic techniques, physical chemistry, quantum chemistry, analytical
chemistry, group theory and applications, nuclear chemistry, photochemistry, organometallic
chemistry, bioinorganic chemistry, macro- and supra-molecular chemistry, computational
chemistry, lasers and its applications, etc. for UG-PG and Ph. D. programs. Many of these
theory courses are accompanied by courses that offer hands-on experience in the laboratories.
The school offers a Ph. D. program in areas such as development of materials for organic
electronics and biological applications; catalysis; synthetic organometallic chemistry;
theoretical and computational chemistry; investigations on drug-protein interactions,
biophysical chemistry, development of ultra-high-resolution NMR methods, etc. The school
has a rich and diverse mix of core and visiting faculty to provide the highest quality of
academic guidance. The faculty members of the school have several ongoing research
collaborations with institutes of repute, both in India and abroad. Students are constantly
encouraged to do research from the first year. By offering a rich blend of theory and
experiments, the School of Chemical Sciences encourages students to build their career in the
wonderful world of chemistry.

School of Mathematical Sciences

The School of Mathematical Sciences offers regular courses on basic mathematics,
abstract and linear algebra, real analysis, number theory, discrete mathematics, complex
analysis, field theory, topology, graph theory, numerical methods, differential equations,
probability theory, functional analysis, commutative algebra, differential geometry, partial
differential equations, differential topology, computational mathematics, algebraic number
theory and elective courses like advanced commutative algebra and financial mathematics. It
also offers project work on recent areas of mathematics.

The faculties of mathematics are working on frontier research areas of algebraic
geometry and commutative algebra, Serre’s modularity conjectures, functoriality and the
inverse Galois problem, algebraic topology, Stiefel manifolds and rational homotopy type of
function spaces. CEBS has a small core faculty and distinguished academicians of
international repute. School has established excellent organic linkages with the University
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Department and constituent colleges. Visiting and Adjunct faculty coming from proximate
research institutions contribute immensely to the teaching and research programs of the
school.

School of Physical Sciences

School of Physical Sciences is a vibrant group of young and experienced researchers
and it has an excellent blend of theoretical, computational and experimental physicists from
diverse research areas ranging from nuclear physics, condensed matter physics, optical
sciences, plasma physics, accelerator science, astronomy, astrophysics and mathematical
physics. Since teaching blended with research is the core vision of CEBS, it is the endeavor of
faculty members to establish labs and research facilities that can not only be useful for state-
of-the art research but also offer a hands-on-learning experience.

Specific research interests of faculty members are in topical areas such as semi-classical
approach to nuclear structure, studies of rigged Hilbert spaces and their applications in
nuclear decay, manifestation of nonlocality in low energy nuclear reactions, spectroscopy of
the heaviest nuclei, exotic nuclear shapes, novel symmetries, isomeric states in nuclei,
electronic properties of superconducting and magnetic thin films, nanostructures and
nanocomposites using transport based spectroscopic methods, plasmonics and synthesis,
processing and optoelectronic applications of carbon nanotube, graphene, and single crystal
diamonds, laser-plasma physics and laser-plasma acceleration, high-intensity/
ultrafast/relativistic laser-matter interaction science, optical sciences, accelerators, beam
physics and advanced accelerator concepts, plasma astrophysics, solar physics, experimental
high energy astrophysics, X-ray astronomy studies with balloons, rockets and satellites, multi-
wavelength (UV, optical, IR, radio) observational investigation of black hole-galaxy co-
evolution in the cosmic web, General Relativity and Cosmology.

Academic Programme: Schedule of Classes for the Academic Year 2021-2022

Semester Normal Schedule Pandemic Schedule (Online Mode)
Theory (Online Lab work (Online Mode:
Mode) Demonstration)
Result Result
I 01.08.2021- | 31.12.2021 15.11.2021 - 15.11.2021 -
30.11.2021 05.03.2022 05.03.2022
I -do- 20.09.2021 - 20.09.2021 -
14.01.2022 14.01.2022
\% -do- 06.09.2021 - 06.09.2021 -
17.12.2021 17.12.2021
VII -do- 06.09.2021 - 06.09.2021 -
17.12.2021 17.12.2021
IX 01.05.2021- 25.05.2021 - 9-Bio, 9-Chem,
30.11.2021 30.01.2022 4-Maths,
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Work Work
(+ 1 Elective
course)
II 01.01.2022- | 31.05.2022 14.03.2022 - 14.03.2022 -
30.04.2022 09.07.2022 09.07.2022
v -do- 01.02.2022 - 01.02.2022 -
14.05.2022 14.05.2022
VI -do- 01.02.2022 - 01.02.2022 -
14.05.2022 14.05.2022
VIII -do- 01.02.2022 - 01.02.2022 -
14.05.2022 14.05.2022
X -do- 01.02.2022 - 01.02.2022 -
14.05.2022 14.05.2022
(Backlog
practical
classes, if any)
> I-Semester break: 06.03.2022 - 13.03.2022
> II-Semester 10.07.2022 - 31.07.2022
> II1-Semester break: 15.01.2022 - 31.01.2022
> V, VII and IX-Semesters’ break: 18.12.2021 - 31.01.2022 (Online experimental

classes may be conducted, if needed)
> IV, VI and VIII-Semesters’ break: 15.05.2022 - 31.07.2022
Note: Theory courses in Maths started from 1st August 2021 for Semester V and VII and ended
on 27t November, 2021. Hence, for Mathematics students, Semester break is from 29t
November, 2021-31 January 2022

2.2 Ph. D. Programme

CEBS offers doctoral research programs to highly motivated students interested in
pursuing a career in science. Students interested in pursuing Ph. D. at CEBS should have
cleared GATE or CSIR-UGC NET or national level equivalent examination. Besides institute
fellowships there are also endowment scholarships. Interested students apply against an
advertisement for admission to the Ph. D. program at CEBS. In addition to ongoing research
work in thrust areas, CEBS faculty collaborates with scientists in other organizations like
BARC, TIFR, ACTREC and IITB.

Admissions to Ph. D. programmes is conducted through an even more rigorous
process that includes short-listing of eligible applications followed by interview. For the
academic year 2021-2022, candidates inducted in School of Chemical Biological and Physical
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Sciences are 04, 02 and 04 respectively. Ph. D. students working currently at CEBS are given

below:
Ph. D. Students working at CEBS
S. | Name of the student Fellowship | Roll No. Guide Name
No
Batch-I
01 | Mr. Saket Suman DST-INSPIRE | P201801 | Dr. Sujit Tandel
02 | Ms. Amruta Shedge CEBS B201901 | Prof. Jacinta D’Souza
03 | Ms. Kimaya Meher CEBS B201902 | Dr. Manu Lopus
04 | Ms. Vrunda Malvade CEBS C201903 | Dr. Mahendra Patil
05 | Ms. Tinku CEBS C201904 | Dr. Sinjan Chaudhary
06 | Ms. Swati Dixit Project Fund | C201905 | Dr. Neeraj Agarwal
07 | Mr. Stalin Abraham Cyrus Guzder | P201907 | Dr. Ameeya Bhagwat
Fellowship
08 | Mr. Chandan Gupta Project fund P201908 | Dr. Sangita Bose
Batch-II
09 | Ms. Sneha Mishra CEBS C201909 | Dr. Neeraj Agarwal
10 | Mr. Rahul Gupta CSIR C201910 | Dr. Avinash Kale
11 | Mr. Arnab Goswami CEBS M201911 | Dr. Swagata Sarkar
12 | Ms. G. Radha CEBS B201913 | Dr. Manu Lopus
13 | Mr. Shashank Arora CEBS B201915 | Prof. Jacinta D’Souza
14 | Mr. Raza Ali Jafri CEBS B201916 | Prof. Jacinta D’Souza
15 | Mr. Vivek Kumar Shukla UGC-CSIR P201917 | Dr. Padmnabh Rai
Batch-I11
16 | Ms. Anita Prajapati Project fund | C202119 | Dr. Sinjan Chaudhary
17 | Ms. Syed Sadaf Fatima CEBS C202120 | Dr. Sinjan Chaudhary
18 | Ms. Komal Barhate CEBS C202121 | Dr. Neeraj Agarwal
19 | Ms. Pranali P. Thakur UGC C202122 | Dr. Mahendra Patil
20 | Ms. Pooja H. Pandey CEBS B202123 | Dr. V. L. Sirisha
21 | Ms. Sneha Baburao Desai CEBS B202124 | Dr. Jacinta D’Souza
22 | Mr. Deepak Gautam CEBS P202125 | Dr. Bhooshan Paradkar
23 | Ms. Kajol V. Paithankar CEBS P202126 | Dr. Ameeya Bhagwat
24 | Ms. Lekshmi J. CEBS P202127 | Dr. Padmnabh Rai

2.3 Courses offered during the Academic Year 2021-2022

School of Biological Sciences

Course | Name of the Course | Name of the Faculty Affiliation
Code
B-101 Biology-I Prof. Jacinta S. D’Souza UM-DAE CEBS

Dr. Siddhesh Ghag
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B-201 Biology-II Prof. Jacinta S. D'Souza UM-DAE CEBS
Dr. Siddhesh Ghag
B-301 Biochemistry-I Dr. V. L. Sirisha UM-DAE CEBS
Dr. S. Sivakami Formerly, University
of Mumbai
B-302 Cell Biology-1 Prof. S. K. Apte UM-DAE CEBS
Dr. Manu Lopus UM-DAE CEBS
B-401 Biochemistry-II Dr. V. L. Sirisha UM-DAE CEBS
Dr. S. Sivakami Formerly, University
of Mumbai
B-402 Molecular Biology Dr.S. K. Apte UM-DAE CEBS
Dr. Ishita Mehata Freelance
B-403 Biostatistics Dr. G. K. Rao CIFE
B-501 Genetics Dr. Mandar Karkhanis Freelance
B-502 Cell Biology-II Prof. S. K. Apte UM-DAE CEBS
Dr. Manu Lopus UM-DAE CEBS
B-503 Biodiversity Dr. Aditya Akerkar SIES College
Dr. Sushil Shinde Thakur College
B-601 Immunology-I Dr. Vainav Patel NIRRH
B-602 Animal Physiology Dr. Bhaskar Saha St. Xaviers College
Dr. Manu Lopus UM-DAE CEBS
B-603 Plant Physiology Dr. Ashish Srivastava BARC, Mumbai
Dr. Sudhir Singh
B-604 Microbiology Prof. S. K. Apte UM-DAE CEBS
Dr. Jayant Bandekar Formerly, BARC
Mumbai
B-701 Biotechnology-I Dr. Siddhesh Ghag UM-DAE CEBS
B-702 Immunology-II Dr. Vainav Patel NIRRH
B-703 Developmental Dr. Kirti Gupta TIFR, Mumbai
Biology
B-704 Imaging Technology | Dr. Geetika Chouhan TIFR Mumbai
in Biological Research _ _ .
Dr. Aditya Dharmadhikari | TIFR Mumbai
Dr. Manohar Nyayate UM-DAE CEBS
B-801 Virology Dr. Retty Arora Formerly NCBS
Dr. Varsha Shridhar Molecular Solutions
Care Health
B-802 Neurobiology Dr. Fatema B Freelance
B-803 Bioinformatics Dr. Devashish Rath BARC Mumbai
Dr. Muktikanta Ray BARC Mumbai
B-804 Biotechnology-II Dr. Siddhesh Ghag UM-DAE CEBS
Dr. Faiza Sheikh Bio-Genomics Ltd.
BE-1002 | Advance Technicsin | Dr. Jacinta D’Souza UM-DAE CEBS
Biology Dr. Subhojit Sen
Dr. Siddhesh Ghag
Dr. Ishita Mehta
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BE-1005 | Advance Genetics Dr. Jacinta D’Souza UM-DAE CEBS
Dr. Subhojit Sen
Dr. Siddhesh Ghag
Dr. Champakali Ayyub Formerly TIFR,
Mumbai
Dr. Paike Bhatt Formerly, IIT-B
BE-1014 | Biophysics Dr. Sudhir Jain Formerly, BARC
Mumbeai
Dr. Aditya Dharmadhikari TIFR, Mumbai
Dr. Roop Malik TIFR, Mumbai
BEL- Advance Technicsin | School of Biological Science | UM-DAE CEBS
1001 Biology (Practical) (CEBS) Research Lab
BL-101 Biology Laboratory Dr. Subhojit Sen UM-DAE-CEBS
Dr.Anuradha Nair
BL-201 Biology Laboratory Dr. Subhojit Sen UM-DAE CEBS
Dr. Anuradha Nair
BL-301 Biology Laboratory Dr. V. L. Sirisha UM-DAE CEBS
Dr. Subhojit Sen
BL-401 Biology Laboratory Dr. Jacinta D’Souza UM-DAE CEBS
Dr. V. L. Sirisha
BL-501 Biology Laboratory Dr. Jacinta D’Souza UM-DAE CEBS
Dr. Manu Lopus
Dr. Arpan Pariccha TIFR Mumbai
BL-601 Biology Laboratory Dr. V. L. Sirisha UM-DAE CEBS
Dr. Subhojit Sen
Dr. Manu Lopus
Dr. Siddhesh Ghag
BL-701 Biology Laboratory Dr. Subhojit Sen UM-DAE CEBS
Dr. V. L. Sirisha
Dr. Nabila Sorathia Freelance
BL-801 Biology Laboratory Dr. Siddhesh Ghag UM-DAE CEBS
Dr. Nabila Sorathia Freelance
BPr-701 | Project Assigned by Guide -
BPr-801 | Project Assigned by Guide -
BPr-901 | Project Assigned by Guide -
School of Chemical Sciences
Cg:;ze Name of the Course | Name of the Faculty Affiliation
C-101 Chemistry-I Dr. Swapan K. Ghosh UM-DAE CEBS
Prof. S. D. Samant
C-201 Chemistry-II Dr. Swapan K. Ghosh UM-DAE CEBS
Dr. Sinjan Choudhary
C-301 Prof. R. V. Hosur UM-DAE CEBS
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Mathematics for
Chemists and
Biologists

Dr. Veera Mohana Rao

C-302 Organic Chemistry-I | Dr. Mahendra Patil UM-DAE CEBS
Prof. S. D. Samant
C-303 Inorganic Chemistry-I | Dr. Sinjan Choudhary UM-DAE CEBS
Dr. G. Kedarnath BARC, Mumbai
C-401 Spectroscopy-I Dr. Dipak Palit UM-DAE CEBS
Dr. Neeraj Agarwal
C-402 Physical Chemistry-I | Dr. Swapan K. Ghosh UM-DAE CEBS
C-403 Quantum Chemistry-I | Alok K. Samanta Formerly, BARC
Mumbeai
C-404 Organic Chemistry-II | Dr. Mahendra Patil
UM-DAE CEBS
Prof. S. D. Samant
C-501 Analytical Chemistry | Dr. Neeraj Agarwal UM-DAE CEBS
Dr. Sinjan Choudhary
Dr. A. K. Satpati BARC, Mumbai
C-502 Quantum Chemistry- | Dr. Alok Samanta Formerly, BARC
11 Mumbai
C-503 Inorganic Chemistry- | Dr. Neeraj Agarwal UM-DAE CEBS
I Dr. S. Kannan BARC Mumbai
C-504 Spectroscopy-II Dr. Mahendra Patil UM-DAE CEBS
Dr. Avinash Kale
C-601 Biophysical Dr. Sinjan Choudhary
Chemistry Dr. Avinash Kale UM-DAE CEBS
C-602 Group Theory & Dr. Swapan K. Ghosh UM-DAE CEBS
Applications
C-603 Inorganic Chemistry- | Dr. Neeraj Agarwal UM-DAE CEBS
= Dr. S. Kannan BARC, Mumbai
C-604 Organic Chemistry-III | Dr. Mahendra Patil
UM-DAE CEBS
Prof. S. D. Samant
C-605 Nuclear Chemistry - -
C-701 Photochemistry Dr. D. K. Palit UM-DAE CEBS
C-702 Molecular Dr. Swapan K. Ghosh UM-DAE CEBS
Thermodynamics
C-703 Organometallicsand | Dr. V. K. Jain UM-DAE CEBS
Bioinorganic Dr. K. I. Priyadarsini
Chemistry Dr. Shamlava Majumdar TIFR, Mumbai
C-704 Physical Organic Dr. Sunil Ghosh BARC, Mumbai
Chemistry
C-801 Materials Chemistry Dr. S. Nigam BARC, Mumbai
Dr. C. G. S. Pillai BARC, Mumbai
C-802 Macro- and Supr.a- Dr. K. R.S. Chandrakumar | g ARC, Mumbai
molecular Chemistry
Dr. G. Verma BARC, Mumbai
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C-803 Computational Dr. Swapan K Ghosh UM-DAE CEBS
Chemistry Dr. K. R. S. Chandrakumar | BARC, Mumbai
Dr. N. Choudhury BARC, Mumbai
C-804 Laser and its Dr. D. K. Palit UM-DAE CEBS
applications
C-805 NMR in Chemistry Prof. R. V. Hosur UM-DAE CEBS
Dr. Pushpa Mishra
CE-1001 | Topics in Chemistry Dr. K. I. Priyadarsini UM-DAE CEBS
Dr. Amit Kuwar
CE -1002 | Advanced Topics in Dr. R. K. Vatsa BARC, Mumbai
Physical Chemistry Dr. Venkat Ramani
Dr. Alok Samanta Formerly, BARC
Mumbai
CE -1003 | Nano-materials and Dr. V. K. Aswal BARC, Mumbai
soft condensed matter | Dr, Balaji P. Mondal BARC, Mumbai
CE -1004 | Machine learning and | Dr. Deva Priyakumar IIT -Hyderabad
artificial intelligence Dr. K.R.S. Chandrakumar BARC, Mumbai
CL-101 Chemistry Laboratory | Dr. Neeraj Agarwal UM-DAE CEBS
CL-201 Chemistry Laboratory | Dr. Neeraj Agarwal UM-DAE CEBS
CL-301 Chemistry Laboratory | Dr. Sinjan Choudhary UM-DAE CEBS
CL-401 Chemistry Laboratory | Dr. Mahendra Patil UM-DAE CEBS
CL-501 Chemistry Laboratory | Dr. Avinash Kale UM-DAE CEBS
CL-601 Chemistry Laboratory | Dr. Sinjan Choudhary UM-DAE CEBS
CL-701 Chemistry Laboratory | Dr. Mahendra Patil UM-DAE CEBS
CL-801 Chemistry Laboratory | Dr. Avinash Kale UM-DAE CEBS
CPr-701 | Project Assigned by Guide -
CPr-801 | Project Assigned by Guide -
CPr-901 | Project Assigned by Guide -
CPr-1001 | Project Assigned by Guide -
General Subjects
GL-201 Electronics Prof. R. Nagarajan UM-DAE CEBS
Laboratory
H-101 Communication Dr. Dipti Kenia
Skills- I
H-201 Introduction to Dr. Rajendra Agarkar UM-DAE CEBS
Psychology
H-301 Humanities and Dr. Nilufer Bharucha Formerly, University
Social Sciences of Mumbai
(World literature)
H-401 History and Dr. Ambika Natarajan UM-DAE CEBS
Philosophy of Science
H-501 Humanities and Dr. Rajendra Agarkar UM-DAE CEBS
Social Sciences
(Positive Psychology)
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H-501 Ethics of Science & Dr. Ambika Natarajan UM-DAE CEBS
Intellectual property
Rights
H-601 Introduction to Dr. Suchita Krishnaprasad Formerly, Vice
Economics & Principal, Elphinstone
College
School of Mathematical Sciences
Cg:;ze Name of the Course Name of the Faculty Affiliation
M-100 Remedial Prof. Narasimhan Chari Dwarkadas Sanghavi
Mathematics-I College of Engineering
M-101 Mathematics-I Dr. Swagata Sarkar UM-DAE CEBS
Dr. R. C. Cowsik Formerly, University
of Mumbai
M-200 Remedial Dr. Aniket Sule HBCSE, Mumbai
Mathematics-II
M-201 Mathematics-II Dr. Swagata Sarkar UM-DAE CEBS
M-301 Foundations Prof. M.S. Raghunathan UM-DAE CEBS
M-302 Analysis-I Dr. Swagata Sarkar UM-DAE CEBS
Dr. Saradha Natarajan
M-303 Algebra-I Dr. Amit Roy UM-DAE CEBS
M-304 Elementary Number Dr. Jyotsna Dani Formerly, University
Theory of Mumbai
M-401 Analysis-II Prof. M.S. Raghunathan UM-DAE CEBS
M-402 Algebra-II Dr. Amit Roy UM-DAE CEBS
M-403 Topology-I Dr. Jyotsna Dani Formerly, University
of Mumbai
M-404 Discrete Mathematics | Prof. Narasimhan Chari Dwarkadas Sanghavi
College of Engineering
M-405 Complex Analysis Dr. Arunag Rao UM-DAE CEBS
M-501 Analysis-III Prof. Inder K. Rana Formerly, IITB
M-502 Algebra-III Prof. R. C. Cowsik Formerly, University
of Mumbai
M-503 Topology-II Dr. Swathi Krishna UM-DAE CEBS
M-504 Graph Theory Prof. Narasimhan Chari Dwarkadas Sanghavi
College of Engineering
M-601 Analysis-IV Dr. Jyotsana Prajapat Formerly, University
of Mumbai
M-602 Algebra-IV Prof. R.C. Cowsik Formerly, University
of Mumbai
M-603 Differential Equations | Dr. Chaitanya Senapati -
& Special Functions
M-604 Probability Theory Prof. S G. Dani UM-DAE CEBS
M-701 Functional Analysis Prof. S G. Dani UM-DAE CEBS
M-702 Commutative Algebra | Dr. Parvati Shastri Formerly, University
of Mumbai
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M-703 Algebraic Topology Dr. Mahadeo Bakre Formerly, University
of Mumbai
M-704 Differential Geometry | Dr. Ameeya Bhagwat UM-DAE CEBS
& Applications
M-801 Partial Differential Dr. Ameeya Bhagwat UM-DAE CEBS
Equations
M-802 Algebraic Number Dr. Parvati Shastri Formerly, University
Theory of Mumbai
M-803 Differential Topology | Dr. Swathi Krishna UM-DAE CEBS
M-804 Computational Dr. Ajit Kumar ICT, Mumbeai
Mathematics
MPr-701 | Project Assigned by Guide -
MPr-801 | Project Assigned by Guide -
MPr-901 | Project Assigned by Guide -
MPr- Project Assigned by Guide -
1001
School of Physical Sciences
P-101 Physics-I Dr.S. R. Jain Formerly, BARC
Mumbeai
P-201 Physics-II Dr.S. R. Jain Formerly, BARC
Mumbeai
P-301 Classical Mechanics-I | Dr. Anwesh Mazumdar HBCSE, Mumbai
Dr. Pritesh Randive
P-302 Mathematical Physics- | Prof. Ashok K. Raina Formerly, TIFR
I Mumbai
P-303 Electromagnetism-I Dr. Padmnabh Rai UM-DAE CEBS
P-304 Waves, Oscillations Prof. Manohar Nyayate UM-DAE CEBS
and Optics Dr. Brijesh Prithvi
P-401 Mathematical Physics- | Prof. Ashok K. Raina Formerly, TIFR
I Mumbai
P-402 Quantum Mechanics-I | Dr. Anwesh Mazumdar HBCSE, Mumbai
Dr. Kolahal Bhattacharya
P-403 Classical Mechanics-II | Prof. Dipan Ghosh Formerly, IIT-B
P-404 Optics and Special Dr. Sangita Bose UM-DAE CEBS
Relativity
P-501 Electromagnetism-II Dr. G. Ravikumar BARC Mumbai
P-502 Quantum Mechanics- | Dr. Ameeya Bhagwat UM-DAE CEBS
I
P-503 Statistical Physics-I Dr. Sangita Bose UM-DAE CEBS
P-601 Nuclear Physics Dr. Sujit K. Tandel UM-DAE CEBS
Dr. S. Kailas UM-DAE CEBS
P-602 Condensed Matter Dr. Padmnabh Rai UM-DAE CEBS
Physics-I
P-603 Dr. Brijesh Prithvi UM-DAE CEBS
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Atomic and Molecular | Dr. Aparna Shastri BARC, Mumbai
Physics
P-604 Mathematical Physics- | Dr. Ameeya Bhagwat UM-DAE CEBS
III
P-701 Fluid Mechanics Dr. Bhooshan Paradkar UM-DAE CEBS
Prof. H. M. Antia
P-702 Statistical Physics-II Dr. G. Ravi Kumar HBNI
P-703 Condensed Matter Prof. Vijay Singh UM-DAE CEBS
Physics-II
P- Quantum Optics Prof. G. Ravindra Kumar TIFR, Mumbai
704/ PE-
1013
P- Plasma Physics Dr. Bhooshan Paradkar UM-DAE CEBS
705/ PE-
1014
P-801 Astronomy & Dr. Ananda Hota UM-DAE CEBS
Astrophysics Prof. H. M. Antia
P- Non-Linear Dynamics | Prof. Dipan Ghosh Formerly, IIT-B
802/PE- | and Chaos
1018
P- Computational Dr. Bhooshan Paradkar UM-DAE CEBS
803/PE- | Physics
1015
P- Particle Physics Dr. Anuradha Misra Formerly, University of
805/ PE- Mumbai
1005
P-806 Many Body Theory Prof. Vijay Singh UM-DAE CEBS
/PE-1009
PL-101 Physics Laboratory Prof. R. Nagarajan UM-DAE CEBS
Prof. Manohar Nyayate
Dr. Wendrich Soares Vedanta College
PL-201 Physics Laboratory Prof. Manohar Nyayate UM-DAE CEBS
Prof. R. Nagarajan
Dr. Padmnabh Rai
Dr. Wendrich Soares Vedanta College
PL-301 Physics Laboratory Dr. Padmnabh Rai UM-DAE CEBS
Dr. Brijesh Prithvi UM-DAE CEBS
PL-401 Physics Laboratory Dr. Brijesh Prithvi UM-DAE CEBS
Dr. Padmnabh Rai
Dr. Tushima Basak Mithibai College,
Mumbai
PL-403 Statistical and Dr. Sujit Tandel UM-DAE CEBS
computational
Techniques
PL-501 Physics Laboratory Prof. R. Nagarajan UM-DAE CEBS
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Prof. Manohar Nyayate
Dr. Kartik Subbu Mithibai College,
Mumbeai
PL-502 Numerical Methods Prof. H. M. Antia UM-DAE CEBS
Laboratory
PL-601 Physics Laboratory Prof. R. Nagarajan UM-DAE CEBS
Prof. Manohar Nyayate
Dr. Kartik Subbu Mithibai College,
Mumbai
PL-701 Advanced Physics Dr. Sangita Bose UM-DAE CEBS
Laborator y
(Condenszd Matter, gi :12 };S”l}"la;i;lwi
Nuclear and Plasma P
Physics)
PL-801 Advanced Physics Dr. Shivangi Gupta UM-DAE CEBS
Laboratory Dr. Ananda Hota
(Observational
Astronomy, Different
telescopes, etc.)
PPr-701 | Project Assigned by Guide -
PPr-801 | Project Assigned by Guide -
PPr-901 | Project Assigned by Guide -
PPr-1001 | Project Assigned by Guide -
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3.  Faculty
3.1 Core Faculty
Name of Faculty | Designation | Field of Specialization
School of Biological Sciences
Dr. Jacinta S. D’Souza Professor Protein-Protein Interactions,
Chlamydomonas  stress physiology,
Flagellar Biology
Dr. Manu Lopus Reader Non-apoptotic cell death

mechanisms. Targeted elimination of
cancer cells using nanomedicine,
Mechanism of action of ayurvedic
drugs and natural products in cancer
cells

Dr. V. L. Sirisha Assistant Professor Investigating  intracellular ~ and
intercellular signalling mechanism to
combat biofilms, discovering novel
compounds to prevent antibiotic
resistance and targeted drug delivery
School of Chemical Sciences

Dr. V. K. Jain Director Organometallic Chemistry

Dr. Neeraj Agarwal Associate Professor Materials chemistry; organic
electronics, and biological
applications of inorganic compounds

Dr. Avinash Kale Reader Protein X-ray crystallography; Small

Angle X-ray Scattering (SAXS);
Protein NMR; Actin regulation;
Mosquito borne diseases; Venom

regulation

Dr. Mahendra Patil Reader Transition metal catalysis; Drug
design and synthesis; Computational
chemistry

Dr. Sinjan Choudhary | Assistant Professor Understanding interactions in

biologically = important  systems;
Micelles mediated drug delivery;
natural products-based therapeutics
for neurodegenerative and infectious

diseases
School of Mathematical Sciences
Dr. Swagata Sarkar | Assistant Professor | Algebraic Topology
School of Physical Sciences
Dr. Ameeya Bhagwat Associate Professor Microscopic-Macroscopic

calculations of nuclear masses,
Structure and reaction properties of
loosely bound nuclei

Dr. Sangita Bose Associate Professor Electronic properties of
superconducting and magnetic thin

95



Annual Report 2021-2022

.

NEW INDIA@T75S

A H YA qEET

films, nanostructures and
nanocomposites  using  transport
based spectroscopic methods

Dr. Padmnabh Rai

Reader

Synthesis and Plasmonic-
Optoelectronic ~ Applications  of
Carbon Nanotube, Graphene, and
Single Crystal Diamond

Dr. Bhooshan Paradkar

Assistant Professor

Plasma Physics, Laser-matter
interaction at relativistic intensities,
Advanced Accelerator concepts

3.2 Distinguished and Emeritus Professor

Name of Faculty Designation Field of Specialization

Dr. S. K. Apte Distinguished Molecular Biology, Cell Biology,

(Biology) Professor Biochemistry, Microbiology,
Biotechnology

Dr. J. P. Mittal Distinguished Photochemistry and chemical

(Chemistry) Professor dynamics

Dr. Swapan Ghosh Distinguished Theoretical chemistry, Computational

(Chemistry) Professor molecular & materials science, Soft
condensed matter physics

Dr. D. K. Palit Emeritus Professor Radiation and photochemistry,

(Chemistry) Ultrafast spectroscopy and chemical

reaction dynamics

Prof. S. D. Samant

Emeritus Professor

Organic synthesis

(Chemistry)

Prof. S. G. Dani Distinguished Lie Groups and Ergodic Theory
(Mathematics) Professor

Prof. M. Raghunathan | Distinguished Lie Groups and Algebraic Groups
(Mathematics) Professor

Prof. R. Nagarajan
(Physics)

Emeritus Professor

Experimental Condensed Matter
Physics - Superconductivity,
Magnetism, and Valence Fluctuation

Prof. Manohar Nyayate
(Physics)

Emeritus Professor

Experimental Condensed Matter
Physics - Magnetism of rare earth
inter-metallic and nuclear
spectroscopy

3.3

Faculty hosted by CEBS

Name of Faculty

| Designation

| Field of Specialization

School of Biological Sciences

Dr. Subhojit Sen

Ramalinga Swami
Fellow

Molecular Epigenetic Screens, Cancer,
Chromatin and Nucleosome Biology,
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ChIP and GWAS, Genomics and
Transcriptomics, Molecular Biology

School of Chemical Sciences
Prof. R. V. Hosur Raja Ramanna Fellow | Biophysical chemistry, molecular
(Till 31 March, 2022) biophysics
Dr. K. I. Priyadarshni Raja Ramanna Fellow | Bio-inorganic and organometallic
chemistry
Dr. Veera Mohan Rao | UGC-Kothari Fellow NMR methodology
(till 16 December 2021)
Dr. Sunita Patel (till 31 | DST-Women Scientist | Bio-physical chemistry
August, 2021)
School of Mathematical Sciences
Prof. Saradha Natarajan | INSA Senior Scientist Number theory
Prof. H. M. Antia Raja Ramanna Fellow Solar and stellar physics, X-ray
astronomy

School of Physical Sciences

Dr. Sujit Tandel Associate Professor | Spectroscopy of the heaviest nuclei,
(UGC FRP) Exotic  nuclear shapes, Novel
symmetries, Isomeric states in nuclei
Dr. Ananda Hota Assistant Professor | Multi-wavelength (UV, optical, IR,
(UGC FRP) radio) observational investigation of
black hole-galaxy co-evolution in the
cosmic web
Dr. Gopal Krishna INSA Senior Scientist Astrophysics
Dr. S. Kailas INSA Senior Scientist Nuclear physics

34

Faculty on Contractual Basis

Name of Faculty

Designation

Field of Specialization

Dr. P. Brijesh
(Physics)

Assistant Professor

Laser-Plasma Physics, High-
Intensity / Ultrafast Laser-Matter
Interactions, Accelerators and Beam
Physics, Optical Sciences

Dr. Siddhesh B. Ghag
(Biology)

Assistant Professor

Plant-pathogen interactions, Fungal
virulence, Plant disease resistance and
control of plant diseases

3.5 Post-Doctoral Fellows / Research Associates

Sr. Name Duration Designation
No.
School of Biological Sciences
01 Dr. Gajendra Baldodiya | 09.11.2019 - 10.11.2021 | Research Associate - I (RA-I)
02 Dr. Anuradha Nair 15.09.2021 - 03.06.2022 | Research Associate - I (RA-I)
03 Dr. Tejashree Ghate 14.02.2022 - 31.05.2022 | Research Associate - I (RA-I)
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School of Chemical Sciences

04 Dr. Shaukat Ali Shaikh 30.12.2020 - 06.05.2022 | Research Associate - I (RA-I)
under RRF
05 Dr. Harshad Paithankar | 05-02-2020 - 04.02.2022 | Research Associate - II (RA-
I) under RRF
06 Dr. Rajpratap B. Kshatriy | 02.05.2022 - continuing | Research Associate - I (RA-I)
07 Dr. Noimur Rahman 09.06.2022 - continuing | Research Associate - II (RA-
I) under RRF
08 Dr. Prabhat Kumar Sahu | 07.03.2022 - continuing | Research Associate - I (RA-I)
under RRF
School of Mathematical Sciences
09 Dr. Amit Roy 01.03.2021 - 14.03.2022 | Research Associate - I (RA-I)
Dr. Swathi Krishna 04.03.2021- 28.04.2022 Research Associate - I (RA-I)
Dr. Anuarag Rao 27.01.2022 - 15.06.2022 | Research Associate - I (RA-I)
School of Physical Sciences
10 | Dr. Shivangi Gupta ’ 27.09.2021 - 05.07.2022 ‘ Research Associate - I (RA-I)
Humanities

11 | Dr. Ambika Natarajan ‘ 09.08.2021 - continuing ‘ Research Associate - I (RA-])
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The name and designation of the administrative staff involved in various administrative

activities are given below:

Sr. No. | Name Designation

1. Dr. Vimal K. Jain Director
2. Shri. Bhupesh K. Gangrade Registrar
3. Ms. Swati V. Kolekar (Admin) Senior Office Superintendent
4. Ms. Rupali Shringare (Finance) Senior Office Superintendent
5. Ms. Vaishali M. Kedar (Admin) Office Superintendent
6. Ms. Neha Dandekar (Finance) Office Superintendent
7. Mr. Mohan Jadhav Officer-in-Charge (Purchase & Stores)
8. Mr. Narasinga Sahoo Advisor Academic Office
9. Ms. Veena Naik Office Assistant (Purchase & Stores)
10. Mr. Maharajan Thevar Infrastructure Assistant
11. Mr. Shankar Kadam Office Assistant
12. Mr. Rahul Sawant Hostel Assistant
13. Mr. Maruti Khot Office Attendant
14. Mzr. Bhushan Deshpande Office Attendant
15. Mr. Prashant Gurav Systems Assistant
16. Mr. B. P. Srivastava Site-Supervisor
17. Mr. Tushar Bandkar Technical Supervisor
18. Mr. Amit Shetkar Library Attendant
19. Mr. Kanak Gawde Scientific Assistant (Biology)
20. Ms. Sonali Shiriskar Scientific Assistant (Chemistry)
21. Mr. Ram M. Sore Laboratory Attendant (Physics)
22. Mr. Dinesh B. Desai Laboratory Attendant (Physics)
23. Mr. Abhay Bakalkar Laboratory Attendant (Physics)
24. Mr. Santosh Sood Laboratory Attendant (Biology)
25. Mr. Harish Hira Singh Laboratory Attendant (Biology)
26. Mr. Sarath Kumar Laboratory Attendant (Biology)
27. Ms. Rupesh Kamtekar Laboratory Attendant (Chemistry)
28. Mr. Abhijit Ghag Laboratory Attendant (Chemistry)
29. Mr. Sandesh Kolambe Laboratory Attendant (Chemistry)
30. Mr. Mayuresh Mestry Project Assistant (Chemistry)
31. Dr. Rajendra Agarkar Medical Advisor
32. Dr. Archana Shukla Medical Counsellor
33. Ms. Deepti Deshpande Yoga Teacher
34. Adv. Saurabh Pakale Legal Consultant

Dr. Mahendra Patil, Warden (Boys) Wardens

Dr. P. Brijesh, Co-warden (Boys)

Dr. V. L. Sirisha, Warden (Girls)
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5. Students

51  Student Intake

National Entrance Screening Test (NEST) is a compulsory test for students seeking
admission to National Institute of Science Education and Research (NISER) Bhubaneswar
and University of Mumbai - Department of Atomic Energy Centre for Excellence in Basic
Sciences (UM-DAE CEBS), Mumbai. Both NISER and UM-DAE CEBS were set up by
Department of Atomic Energy, Government of India as Autonomous Institutes in 2007. Their
mandate is to train scientific manpower for carrying out cutting edge scientific research and
for providing input to scientific programmes of Department of Atomic Energy and other
applied science institutions in the country.

The NEST is a compulsory online/computer-based test for admission to the five-year
Integrated M.Sc. programme in Biology, Chemistry, Mathematics and Physics, at NISER,
Bhubaneswar and UM-DAE CEBS, Mumbai. NISER and CEBS are residential institutes
equipped with the state-of-art teaching and research laboratories, modern computational
facilities, computer centres and excellent libraries. The NEST is conducted jointly by NISER
and CEBS alternately every year. Admission to the two institutes is governed by the
reservation policy of the central government. The NEST is conducted in more than
90 cities across India at around 120 centres.

The question paper of NEST-2021 consists of four sections of objective (MCQ) type
questions. Each section carries equal weightage for all the subjects i.e. Biology, Chemistry,
Mathematics and Physics. The merit list for both the institutes is prepared with best 3 scores
of the subject sections (in addition to the general section). In the subject sections, for certain
questions there is negative marking for incorrect answers. Some questions may have one or
more correct answers for which marks can only be earned by marking all correct answers and
No Wrong answer.

5.2  National Entrance Screening Test (NEST) 2021

The NEST-2021 examination was conducted nationally on the 14t August, 2021. 24,328
candidates appeared for the exam out of which 10,721 were from Odisha and Kerala, the two
states from which most students over the years have appeared for the exam. The exam was
conducted in two sessions in about 90 cities all over the country. Following the examination,
the answer scripts were released to the students along with the answer keys and sufficient
time was provided for raising objections. After dealing with all queries and objections the
merit list was prepared based on the final answer key and the results were declared on the 01
September, 2021.
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Number of applicants for the NEST examination with past few years is given below:

Year No. of Students No. of Students No. of students No. of students
enrolled for appeared in admitted in CEB | remained in
NEST NEST S Semester-I
2017 68,458 49,870 47 38
2018 67,578 44,058 47 33
2019 53,450 37,510 63 47
2020 41,534 21,128 59 54
2021 35,198 24,328 60 41

The state wise distribution of the applicants who appeared in in the NEST examination in

2021, is given below:

State of Number | Percentage State of Number | Percentage

Domicile Domicile

Odisha 7337 30.159 | Punjab 197 0.81

Kerala 3384 13.91 | Gujarat 165 0.678

Uttar Pradesh 2099 8.628 | Jammu & 140 0.575
Kashmir

West Bengal 1489 6.121 | Assam 139 0.571

Maharashtra 1192 4.9 | Tripura 49 0.201

Bihar 1029 4.23 | Puducherry 43 0.177

Telangana 978 4.02 | Chandigarh 41 0.169

Rajasthan 957 3.934 | Manipur 20 0.082

Tamil Nadu 811 3.334 | Meghalaya 17 0.07

Delhi 707 2.906 | Ladakh 13 0.053

Andhra Pradesh 566 2.327 | Goa 7 0.029

Haryana 534 2.195 | Arunachal 6 0.025
Pradesh

Jharkhand 491 2.018 | Andaman & 3 0.012
Nicobar

Madhya Pradesh 482 1.981 | Nagaland 2 0.008

Karnataka 462 1.899 | Sikkim 2 0.008

Chhattisgarh 382 1.57 | Daman & Diu 1 0.004

Himachal 300 1.233 | - - -

Pradesh

Uttarakhand 283 1.163 TOTAL 24328 100%
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Brief summary of the gender and category wise applicants, who appeared in the NEST
examination in 2021:

OBC Supernumerary PD
Gender GEN | (inc. NCL | SC ST apl()lllea(nts (not a Total
& EWS) ik Category)
Male 6141 4341 1236 463 36 68 12,217
Female 6398 4225 1022 442 23 38 12,110
Transgender | 01 00 00 00 00 00 01
Total | 24,328

5.3 No. of Students remained after I-Semester from 60 students admitted in the
Academic Year 2021-2022 (Quanta-15)

Sr. Roll No | Name of student Gender | Merit | Cat. Home State
No. Rank | Rank
1 0211505 | Adwick Gautam M 1 Bihar
2 0211517 | Dhiyanesh M 19 Tamil Nadu
Gowrisankar
3 0211502 | Aashish Siddhardh M 85 | OBC-9 Andhra
Miryala Pradesh
4 0211525 | Mayank Mahesh M 144 | GEN- Rajasthan
Bihani EWS-4
5 0211540 | Sailesh Kumar M 163 | OBC-25 Odisha
Mahanta
6 0211545 | Shreshtha Pareek F 188 Rajasthan
7 0211531 | Pranjal Sarkar M 226 West Bengal
8 0211519 | Diwakar Singh Bais M 235 Madhya
Pradesh
9 0211509 | Anshuman Singh M 291 | - Uttar Pradesh
10 0211521 | Jasleen Kaur F 305 | .mmeme- Punjab
11 0211508 | Anshika Awasthi F 318 | --—---- Uttar Pradesh
12 | 0211501 | A.R. Bathri M 327 | - Tamil Nadu
Narayanan
13 | 0211503 | Abinash Mishra M 336 | - Odisha
14 | 0211551 | Soumya Ranjan Sahoo M 1314 | GEN - Odisha
PwD-1
15 | 0211515 | Chinmayee Sahoo F 331 | OBC-61 Odisha
16 | 0211529 | P.S. Abhijjith Sankar M 556 | OBC-104 | Kerala
17 | 0211539 | Sai Charani Sree F 558 | OBC-105 | Andhra
Kunireddi Pradesh
18 0211557 | Vishal Sai Vetrivel M 744 | OBC-146 | Tamil Nadu
19 0211524 | Mamun Haidar Ali M 753 | OBC-149 | West Bengal
20 | 0211527 | Neel Pushpkant M 761 | OBC-150 | Gujarat
Gajjar
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21 0211546 | Shreya Ravishankar F 790 | OBC-153 | Madhya
Daharwal Pradesh
22 0211554 | Swarup Behera M 810 | OBC Odisha
NCL-156
23 | 0211522 | Jwalit N. Panchal M 846 | OBC-168 | Gujarat
24 | 0211547 | Shrianshu Manimaya M 858 | OBC Odisha
NCL-172
25 | 0211511 | Arif Mohammed M.A. M 897 OBC Kerala
NCL-181
26 | 0211518 | Dibya Prakash M 2071 | OBC- Odisha
Pradhan PwD-7
27 | 0211528 | Oviya Gnanasekaran F 950 | SC-37 Tamil Nadu
28 | 0211541 | Sakshi Mithaliya F 1307 | SC-63 NCR of Delhi
29 | 0211507 | Ankita F 1400 | SC-72 Himachal
Pradesh
30 | 0211504 | Adithya Manoj F 1594 | SC-86 Kerala
31 | 0211550 | Soumita Das F 1697 | SC-96 West Bengal
32 | 0211555 | Trusha Ravi Ramtake F 1709 | SC-98 Maharashtra
33 | 0211553 | Sudheer Chowan M 1349 | ST-11 Telangana
Korra
34 | 0211532 | Pratik Singh M 1974 | ST-29 Odisha
35 | 0211530 | Pei Rejuli Godak F 2012 | ST-35 Arunachala
Pradesh
36 | 0211548 | Smruti Shree P. P. F 2062 | ST-42 Odisha
Hati
37 | 0211544 | Shivam Tiwari M 589 | Gen- Uttar Pradesh
EWS-31
38 0211516 | Deepkumar M 650 | Gen- Gujarat
Umeshbhai Sangani EWS-33
39 | 0211538 | Sahil Singh Bhandari M 804 | Gen- Uttarakhand
EWS-43
40 | 0211520 | linayat Ahmad M 2048 | J&K-8 Jammu &
Chopan Kashmir
41 0211533 | Ranya Sharma F 2077 | J&K-11 Jammu &
Kashmir

54  M.Sc. students graduated in Academic Year 2021-2022 (Quanta 11)

Students Distribution: Biology-09, Chemistry-08, Mathematics-04 and Physics-12
completed their M. Sc. Degree. Kumar Priyank (M 171115), Rahul Mahapatra (M171122) and
Vishwas Singh (M 171138) left the program after B.Sc. degree. The details of their dissertation
projects of students of Quanta 11 are given below:
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Roll Student Name | Name and affiliation Project title
No. of Guide and Co-
guide
School of Biological Sciences
B Mitul Bhalerao Dr. Kirtimaan Syal (BITS | In-silico analysis of second messengers
171118 Pilani) as a prospective ligand targeting SARS-
CoV2  RNA dependent  RNA
polymerase
B Mohit Virdi Dr. Subhojit Sen (UM- Evaluating the mechanism of zinc
171119 DAE CEBS) mediated epigenetic changes in
Chlamydomonas reinhardtii
B Neelima PV Prof. Maneesha S Generation of a Nanog Knock-In
171120 Inamdar (JNCASR, Reporter System to Unravel
Bangalore) Mechanisms Influencing Cell Fate
Decisions
B Prasad Mohite Dr. Manu Lopus and Characterization of tubulin FAP174
171121 Prof. Jacinta D’Souza, Interaction using Biochemical and
(UM-DAE CEBS) Computational Methods
B Haswanth Seeli | Dr. Sandhya Association of Wnt Pathway Regulator
171129 Annamaneni (Osmania B-TrCP1 Gene with Development of
University) Breast Cancer through Genotype
(3UTR Indel Polymorphism) And
Expression Analysis
B Shyam Nair Prof. Ranga Udaykumar | Towards developing a high throughput
171132 (JNCASR, Bangalore) epigenetic screen using fluorescent
/ Dr. Subhojit Sen (UM- | protein reporters in Chlamydomonas
DAE CEBS) reinhardtii
B Shefali Gedam Dr. Vijay H. Masand Exploring the prominent and concealed
171130 (Vidyabharati pharmacophoric features of Hsp90
Mahavidylaya inhibitors using QSAR and Molecular
Amaravati) docking
B Yash Raj Professor Dr. Dagmar Cyclic ~ AMP  compartmentalized
171141 Wachten (Institute of signaling in the primary cilium: in vitro
Innate immunity, models to study polycystic kidney
University of Cologne) disease
B Vishal Prakash | Dr. Swadhin Chandra Exploring the putative ciliary proteins
171139 | Singh Jana (TIFR-NCBS) which play a role in governing the 9-
fold symmetry of the primary cilium.
School of Chemical Sciences
C Ashutosh Prof Neeraj Agarwal Synthesis and photophysical properties
171105 | Bhuyan (UM-DAE CEBS) of 4H-pyran-malanonitrile carbazole

based derivatives
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C Biki Behera Prof. Ksenija Glusac, Investigation of reactive CO2 capture
171106 (Department of by transition metalhydride complexes
Chemistry, University of | immobilized on metal-organic
Illinois, Chicago) framework (MOFs)
C Kiran R Ramesh | Prof. Shigeru Amemiya | Systematic Assessment of Adsorption-
171113 (Department of Coupled Electron Transfer towards
Chemistry, University of | Voltammetric Discrimination between
Pittsburgh, USA) Concerted and Non-Concerted
Mechanismes.
C Manender Prof. K. I. Priyadarsini, Green synthesis, characterization of
171117 | Yadav (UM-DAE CEBS) selenium nanoparticles and their role as
antibacterial agents
C Rushikesh Kale | Prof. Neeraj Agrawal Synthesis of 8-hydroxyquinoline
71125 and Dr. Sinjan derivatives and their applications to
Chaudhary (UM-DAE biological systems.
CEBS)
C Sunita Mewal Dr. Harshad Paithankar, | Understanding the interactions of
171135 (UM-DAE CEBS) protein-ligand involved in Parkinson’s
Disease by molecular docking and
molecular dynamics simulations
C Tanveer Habib | Prof. K. I. Priyadarsini Prediction of protein-ligand binding
171136 Tadavi (UM-DAE CEBS) affinity using machine learning models
and its experimental validation
C Vatsal Trivedi Dr. K.R.S. Rubisco-mediated CO2 fixation and
171138 Chandrakumar (BARC, biofuel synthesis
Mumbai)
School of Mathematical Sciences
M Chayansudha Prof. Nora Ganter Clifford Modules
171108 | Biswas (University of
Melbourne, Australia)
M Kevin K. Alex Arunav Bhattacharya On the Erd os-Szekeres Convex
171112 (TIFR Mumbeai) Polygon Problem
M Krisnnamohan | Prof. Somnath Basu Singular Cohomology Theory
171114 | Nandkumar (IISER Kolkata)
M Sanskruti R.Thangadurai (HRI Elliptic Curve
171127 | Karnawat Allahabad)
School of Physical Sciences
P171102 | Agnibha Nandi | Prof. Deepak Dhar Minority Games
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(IMSC Chennai)
P171103 | Akshat Kumar Prof. Branislav K. Nikoli” | Quantum-Classical Hybrid Approach
(University of Delaware, | to Simulate
us) Non-Equilibrium Dynamics in Time-
Dependent
Spintronic Systems
P171104 | Aparna C Prof. Sitabhra Sinha Asset Price Dynamics:
(IMSC Chennai) Agents with Memory and Predictions
from Price
Movement History
P171107 | Chandrashekar | Prof. Mustansir Barma A Study of Statics and Dynamics of

Hariharan Iyer

(TIFR Hyderabad)

Non-Equilibrium Aggregation
Processes

P171109 | Durgeshwari Dr. Sanved Kolekar Calculating Black Hole Shadows:
Rathore (UM-DAE CEBS) Analytical Study
P171110 | Jay Madhav Prof. Rudrajyoti Palit Study of Reaction Dynamics in
Sonekar (TIFR Mumbeai) (6Li+785e) System
P171111 | John C. Sunil Prof. Peter Sollich & Dr. | A Numerical Study of Heterogeneous
Rituparno Mandal Active Matter at High Density:
(University of Gottingen) | Active Glasses
P171122 | Prithwitosh Dey | Prof. Jorgen Christensen- | A study of helioseismic inversion
Dalsgaard (Aarhus techniques
University, Denmark)
P171124 | Rishabh Verma | Prof. Amita Das (IIT- Large amplitude plasma oscillation
Delhi) and plasma wave simulation using
BOUT++
P171126 | Salony Mandloi | Dr. Elena Gati, Prof. Uniaxial Pressure Tuning of the Iron-
Andrew Peter based
Mackenzie (Max Planck | Superconductor CaKFe4As4
Institute)
P171131 | Shivam Sharma | Dr. Sujit Tandel (UM- Nuclear Isomers and the Detection of
DAE CEBS) Gamma
cascades using HPGe detector arrays
P171133 | Sougandh K.M. | Dr. Priya Mahadevan (S. | Electronic structure of
N. Bose National Centre | Gallium-Arsenide semiconducting
for Basic Sciences) Nanocrystals using Tight-Binding
approach
P171134 | Subhajit Roy Prof. Deva Priyakumar PLAS-5k: Dataset of Protein-Ligand

U. (IlIT-Hyderabad)

Binding Affinities from Molecular
Dynamics Simulations for Machine
Learning Applications
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6. Research Overview

6.1 School of Biological Sciences

Prof. S. K. Apte

Radiation-responsive gene expression in Deinococcus radiodurans is a major research interest
in the Deinolab at the CEBS. Since a calibrated radiation source is not available, factors
/treatments that may also promote expression of these genes were investigated. Heat and salt
stress which cause lethality to this microbe, and heavy metals such as copper and cadmium
were ineffective. Mitomycin C, which causes double strand breaks and adduct formation in
the DNA had a mild effect but it was not very reproducible. However, addition of 5-10 mM
zinc caused reproducible enhancement of expression of these genes. It seems likely that Zn2*
ions may activate the protease activity of Pprl, the prime regulator of radiation induced gene
expression in Deinococcus, resulting in the observed effect. Heterologous expression of Pprl,
which is a protein unique to Deinococcus, reportedly produces several pleiotropic effects in
different bacterial, plant and even animal cells. I silico analysis of PprI structure has revealed
that in addition to the protease domain, PprI also has a DNA binding domain and a signaling
domain. It needs to be investigated further if the reported effects in non-target organisms arise
from these extra functional domains in this protein.

Prof. Jacinta S. D’Souza

Exploring molecular underpinnings of motility and ciliogenesis: Cilia are hair-like
structures that help cells to move and sense their environment. They are made up of several
different proteins that form Multiprotein Complexes (MPCs) via non-covalent interactions
and coordinate with each other to bring about their appropriate function. The Cilia Lab at
CEBS employs flagella of unicellular algae, Chlamydomonas reinhardtii, as a model for
identification, isolation and characterization of crucial MPCs that might contribute in the
functioning of motility/ciliogenesis and its aberrations leading to several human diseases,
especially primary ciliary dyskinesia (PCD).

The Group has isolated a central pair-based 10-member MPC (~2 MDa). Various
protein partners have their respective human orthologues. Orthologue of FAP174 (MYCBP-1)
has been implicated in tumorigenesis and is being used as a potential target for therapeutics
(Fig. 1). The direct interactor of FAP174 is FAP65 which is an A-Kinase Anchoring Protein that
has a hydin-like domain. FAP65 is highly expressed in human testis and differentially
expressed during spermatogenesis. It seems to be forming an atypical AKAP signaling
scaffold while interacting with the basic frame-work (microtubules) of the flagella. FAP65
contains 7 ASH domains and these are being explored for microtubule binding. The fap147 C.
reinhardtii mutant is null with no expression of mRNA or protein, has normal length flagella
and is completely immotile. The Group is investigating the interacting domains between
FAP147, FAP65 and FAP174 using recombinant DNA technology. Hydin and FAP70 are both
implied in human ciliary diseases and are being explored as molecular determinants.
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The complex has 3 proteins with adenylate kinase-domains (FAP75, CPC1 and
FAP42). The ADK domain of FAP42 has been cloned, over-expressed, purified and its catalytic
activity was found to be 0.07 units/mg protein. The activities of most ciliary ADK proteins
fall within the range of 0.05-0.4 units/mg protein. Meanwhile, using in vitro assay, ADK
activities of axonemes, partially purified C1 and C2 from C. reinhardtii flagella were measured.
The specific activities were similar in both C1 and C2 fractions; however, C2 seemed to have
a fast-acting kinase(s) than those in C1.
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Fig. 1: (a) The fap174 gene (Cre02.g105950) has 4 exons and the aphVIII cassette is inserted
in Exon 3. (b) PCR validation of aphVIII cassette insertion in the mutant. (c)
Immunofluorescence of wild type (WT) and mutant. Acetylated tubulin staining detects
cilia in both WT and the mutant, but anti-fap174 antibody does not detect any FAP174 signal
in the cell or cilia. (d) Western blot of axonemes from WT, CPC1 and fap174 mutant showed
10 kDa FAP174 protein in WT and CPC1, while FAP174 is absent in the mutant.

Role of Fox]J1 in the conversion of mammalian 9+0 to 9+2 cilia: When 9+0 cilia are converted
to 9+2 types, an important protein Fox]J1 induces the expression of several ciliary genes. The
Group has identified the promoter consensus sequence (TGTTTGT involved in this binding.

Dr. Manu Lopus

The Group focuses on development of potent, tumour-specific anticancer therapeutics.
Failure to undergo apoptosis makes many cancer cells resistant to anticancer drugs. The group
has been investigating how to kill such cancer cells via inducing alternate modes of cell death.
Combining cellular, metabolomic, proteomic, and computational approaches, the group has
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been examining fine details of two non-apoptotic cell death mechanisms, viz. ferroptosis and
necroptosis.

Nanoformulation of the polyphenols of ashwagandha and garlic to enhance their
antiproliferative efficacy and understanding their mechanism of action in cancer cells: The
group is studying how to enhance the efficacy and target-specificity of potent herbal
polyphenols against breast cancer via functionalizing them on gold nanoparticles. Using a
variety of spectroscopy techniques including NMR, it has been shown that all major
polyphenols of Ashwagandha and garlic can be successfully coated on gold nanoparticles.
Ashwagandha-functionalized nanoparticles have good antiproliferative potential. Currently,
the efficacy of other potent ayurvedic herbs including arjun is being studied.

Dr. V. L. Sirisha

Algal polysaccharides as inhibitors to combat uropathogenic biofilms: Bacterial Urinary
Tract Infections (UTIs) represent the most common type of nosocomial infection that affects
different parts of the urinary tract. Staphylococcus species and Proteus mirabilis constitute 10 - 15
% UTls primarily by quorum-sensing dependent biofilm formation and are highly resistant
to antimicrobials. In the current study sulfated polysaccharides were explored as UTIs
inhibitors. Sulfated polysaccharides were extracted from green algae Chlamydomonas
reinhardtii (Cr-SPs), purified by anion exchange chromatography and validated by
biochemical and structural analysis. Minimum inhibitory concentration of Cr-SPs against S.
saprophyticus and P. mirabilis was 760 and 850 pg/mL respectively. The time-kill curves and
colony forming unit assays showed bactericidal potential of Cr-SPs in a dose-dependent
manner. Cr-SPs inhibited biofilm formation up to 34 -100 % at 0.5 - 8 mg/ml for both bacteria.
Cr-SPs altered the hydrophobic nature of these bacterial cells by ~2-fold as compared to
controls inhibiting bacterial adhesion to surfaces. Cr-SPs efficiently distorted preformed-
biofilms in a dose-dependent manner. Quantification of total extra polymeric substance and
eDNA of mature biofilms showed Cr-SPs’s ability to destroy biofilms. Cr-SPs significantly
reduced Quorum-sensing induced protease and urease enzyme activities and bacterial
swimming and swarming motilities. These results indicate the promising potential to develop
Cr-SPs as an antibiofilm agent against nosocomial infections causing bacteria.

Repurposing ebselen as an inhibitor of planktonic and bacterial biofilm growth: The rising
instance of multidrug-resistant pathogens is rapidly evolving into a global healthcare crisis.
Identifying new synthetic strategies of antibiotics is both time-consuming and expensive.
Repurposing existing drugs for treatment of such antimicrobial resistant pathogens is
emerging as an important strategy. We have examined ebselen for its antibacterial and
antibiofilm activity against Serratia marcescen and Neisseria mucosa. Antibacterial susceptibility
tests showed potent antimicrobial activity of ebselen against Serratia marcescens and Neisseria
mucosa with minimum inhibitory concentration (MICsp) of 14 and 30 pg/mL respectively.
Ebselen’s ability to disturb redox environment by inducing significant ROS generation had
led to bacterial death. It also showed concentration-dependent bactericidal activity as
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indicated by reduced bacterial growth and colony forming units. Ebselen was also found to
prevent biofilm attachment by altering the cell surface hydrophobicity while also being
effective against preformed-biofilms as validated by SEM analysis. Additionally, ebselen
showed reduced virulence factors like urease enzyme activity and prodigiosin pigment
production indicating its promising anti-quorum sensing potential. Molecular docking
analysis validated strong binding of ebselen with quorum sensing specific proteins (1Joe and
PigG) with binding energies of -6.6 and -8.1 kcal/mol through hydrogen bonds and aromatic
interactions. These results show that ebselen has potent antibiofilm potential that can be
explored to identify treatment pathways against bacterial infections (Fig. 2) (This work was
carried out in collaboration with Dr. K. I. Priyadarshini).

== Bacterial cell © Inducer
A >
Ebselen ot Anti-quorum sensing

Anti-bacterial [SEM Analysis & Molecular Docking| Anti-biofilm

Fig. 2: Graphical abstract demonstrating the potential of repurposed ebselen as an antibiofil
agent against S. marcescens and Neisseria mucosa.

Dr. Siddhesh B. Ghag

Isolation of extracellular vesicles (EVs) from Fusarium oxysporum f. sp. Cubense: Fusarium
wilt is the most destructive fungal disease of banana caused by Fusarium oxysporum f. sp.
cubense (Foc). A repertoire of proteins such as transcription factors, effector proteins and
regulatory small RNAs are involved in this Foc-banana interaction. Past research has
demonstrated the importance of extracellular vesicles (EVs) in trafficking these virulent
factors thereby, modulating the host physiology and defense system. EVs were isolated from
axenic cultures of Foc and were characterized using electron microscopy, DLS and MS. EVs
isolated from these cultures displayed cytotoxicity in a detached leaf assay.

Plant growth promoting activity of antagonistic microbes from banana rhizosphere:
Microbial isolates from the banana rhizosphere demonstrated in vitro anti-Fusarium activity
and plant growth promoting ability such as biofilm formation, production of hydrolytic
enzymes, hormones and mineralization of phosphate. Some of these isolates produced acetoin
and hydrogen cyanide. One of these isolates (SVS01) produced volatiles that disturbed Foc
growth in vitro (Fig. 3).
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Fig. 3: Banana rhizospheric microbes demonstrating anti-Fusarium activity and plant
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growth promoting ability

Identifying the protein interactors of FocSgeland its downstream regulators: The protein
FocSgel is an important transcription regulator of pathogenicity. Itis involved in conidiation,
colony hydrophobicity, pigmentation, production of fusaric acid and overall pathogenicity.
To further ascertain molecular facts of regulatory roles of FocSgel, it was produced in E. coli
cells and purified by using affinity chromatography. The purified protein is used to identify
its interactors. Another protein, FocSix1 is crucial effector produced by Foc and regulated by
FocSgel. To understand the role of this protein in infections it was produced, purified and
characterized using bio-physical techniques. The far UV circular dichroic spectra of the
purified FocSIX1 protein showed peaks typical of helical structures and P sheets. FocSIX1 is a
28965 Da protein, exists in monomeric form and is able to induce necrosis in banana leaves.

Dr. Subhojit Sen

In the wake of the COVID-19 epidemic, the use of zinc for treatment has become commonplace
as an immune-booster. What does excess zinc do to cells, is not an area that has been queried
often. The group has been evaluating the mechanisms of zinc stress induced gene silencing in
Chlamydomonas as an epigenetic model. Zinc stress led to a reduction in nuclear volume and a
concomitant compaction of chromatin. In addition, a high-throughput screening system is
being standardized to be able to study the effects of stress and use that to screen epigenetic
drugs. Preliminary experiments using plant extracts on a librqary of transgenic reporter clones
developed in Chlamydomonas revealed epigenetic activity in Chafa, Nutmeg, and Peru leaves,
which are being further investigated. The aim is to fractionate, purify and identify the active
ingredient in these extracts, which might hold key potential to discovering new drugs from
indigenous plants of India.
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6.2  School of Chemical Sciences

Prof. Swapan Ghosh

Position-dependent diffusion induced non-monotonic decay of certain non-equilibrium
phenomena in condensed phase: The dynamics of various optically controlled non-
equilibrium phenomena in the condensed phase were studied using the Liouville equation.
We studied a projection of the same onto a slow-moving coordinate, identified as the reaction
coordinate approach, with a position-dependent diffusion coefficient. Introduction of this
position- dependence was shown to induce non-monotonicity in relaxations of certain non-
equilibrium correlation functions, previously unexplored in the theoretical as well as
experimental studies. This is in contrast to the exponential relaxation of its position
independent analogue, irrespective of initial conditions. We characterized the dependence of
this non-monotonicity on the strength of spatial inhomogeneity of diffusion and on the
strength of the restoring forces and also indicated ranges of combinations where this feature
is exhibited to pave the way for its experimental detection (This work was carried out in
collaboration with Sagnik Ghosh, NIUS student from IISER, Pune and Alok Samanta, Ex-
BARC).

Dr. Dipak K. Palit

Ultrafast spectroscopy laboratory set up: A femtosecond laser system comprising of an
oscillator (pulse width 10 fs, power 0.6 Watt at 100 MHz repetition rate), chirped pulse
amplifier (1 kHz repetition rate, 5 mJ energy / pulse and 32 fs pulse width) and an optical
parametric amplifier (OPA)
(with  tunability in  the
wavelength range 270 - 2600

nm) has been installed (Fig. 4).
This laser system has been
coupled to a transient
absorption spectrometer and a
fluorescence ~ up-conversion
spectrometer. Both the
spectrometers have an
instrument response time of
about 100 fs (time resolution).
Optical design of a pump-

probe THz time domain

Fig. 4: Ultrafast spectroscopy laboratory at UM-DAE spectrometer has been
CEBS finalized and procurement of

the optical, optomechanical
and optoelectronic components for indigenously building this spectrometer is under
processing (This work was carried out in collaboration with Prbahat K. Sahu, P. Brijesh, N.
Agarwal and Sangita Bose).
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Exciton dynamics in naphtho[2,3-a]pyrene (NPy) nanoaggregates: In DMSO-water
mixture NPy shows new red-shifted absorption and emission bands as compared to those of
NPy in neat DMSO due to the formation of nanoaggregates. Fluorescence lifetime of the
exciton populated following photoexcitation of nanoaggregates is significantly reduced as
compared to the S; state of NPy in neat solvents (7 ns) and the fluorescence decay becomes
nonexponential. Femtosecond transient absorption experiments revealed significant
difference in dynamics of the S; state in neat solvents and exciton dynamics in
nanoaggregates. Spectral and temporal dynamics of the exciton in this nanoaggregate are
shown in Fig. 5.

Exciton Dynamics in Naphthopyrene Nanoaggregate (NPY)  Wavelength dependent dynamics
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Fig. 5: Exciton dynamics in NPy nanoaggregate.

Dr. K. I. Priyadarsini

Unravelling the molecular interaction of diselenodipropionic acid (DSePA) with human
serum albumin (HSA): Diselenodipropionic acid (DSePA), a selenocystine derivative, has
been proved to be a promising pharmacologically active organoselenium compound. In order
to fully utilize its activity, there is a need to understand its transport and interaction with
circulatory proteins like human serum albumin (HSA). For this purpose, interaction of DSePA
with HSA has been systematically investigated by employing various spectroscopic methods
and supported by docking studies. Both absorption and fluorescence spectra of HSA showed
significant change on addition of DSePA. From these changes the binding constant (Ky) have
been estimated to be (2.5£0.1) x 105> and (3.2+0.3) x 105 M-, respectively. This molecular
interaction was also corroborated by isothermal titration calorimetry (ITC) with mono-model
fitting, from which binding constant (Ky) value was also estimated. The HSA-DSePA complex
was analysed by small angle X-ray scattering and also by circular dichroism. Molecular
docking studies suggested that DSePA binds at domain IIA with specific molecular
interactions at Trp214, Lys199, Arg222, Ala291, Leu238, Arg257 amino acid residues. These
results thus provide evidence for the interaction of DSePA with HSA and similar tools can be
extrapolated to understand interaction with many other proteins during its metabolic process.
Machine learning models to understanding binding of small ligands to Human serum
albumin: Computational prediction of binding affinity has a beneficial impact in the early
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stages of drug development. Attempt has been made to implement Machine Learning (ML)
algorithm model to predict the binding affinity between various ligands and HSA protein. In
this study we used RDKit fingerprinting of molecules to establish a correlation between the
structures and binding constants then after performed LightGBM regression analysis using
available database of HSA protein-ligand binding affinity values, to further predict the
binding affinity of the unknown ligands. The model was assessed on the basis of mean
absolute error (MAE) calculated as ~0.8.

Development of a device for detection of curcumin in turmeric: A portable device for
quantitative estimation of curcumin in turmeric samples was designed and developed by the
students of CEBS. Curcumin is the active principle of turmeric and extensive research over
the last few decades has proved its variety of uses in the fields of pharmacology. Curcumin
content in turmeric is in the range of 2 to 11% and varies with the soil, climate, humidity, etc.
In India the turmeric from North East region has maximum curcumin contents while that
from south India is moderate.

The portable device developed at CEBS utilizes a combination of chemicals to
specifically bind curcumin in turmeric and generates a new colour pattern. The device records
multiple images of the colour pattern using sensors. Image processing is done in order to
minimize all the possible errors. A special algorithm is developed to process these multiple
images for obtaining a statistically accurate estimation of curcumin content in turmeric. A
display unit fitted onto the device provides the output in the form of percentage curcumin in
the turmeric samples. All these units are enclosed in a small device that is user-friendly,
portable and inexpensive. CEBS students have presented this device in an innovation’s
competition ‘CIIA - Inter-institution Students Innovation Competition” and after several
rounds of screening it was selected in top ten innovations. A few investors have shown keen
interest for commercialization of this device. Currently patent on this technology is under
process [in collaboration with Dr. Neeraj Agarwal, Tanveer H. Tadavi, B. E. Vardhman and
Manender Yadav].

Dr. Neeraj Agarwal

Peri-N-amine-perylenes: Photophysical studies and their OLED applications: Different
donor-bridge-acceptor frameworks have been studied widely for their detailed photophysical
properties with the aim of efficient long range charge transfer. Carbazole attached with
electron acceptors has been used for charge transfer properties, thermally activated delayed
fluorescence, exciton dynamics, etc. Donor-acceptor dyads of secondary amine (carbazole and
diphenyl amine) attached to perylene through nitrogen, with phenyl (P-Ph-N-CBZ and P-Ph-
N-BP) and without phenyl (P-N-CBZ and P-N-BP) were synthesized and their photophysical
and electroluminescent properties were investigated. Nearly orthogonal geometry of P-N-
CBZ with the dihedral angle of ~71° between the planes of perylene and carbazole was
observed in their DFT studies. While for P-Ph-N-BP and P-Ph-N-CBZ, the perylene and
amines are almost co-planar. Emission spectra of P-Ph-N-CBZ and P-N-CBZ in
dichloromethane exhibited structured pattern while the spectra for P-Ph-N-BP and P-N-BP
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structureless and broad. Fluorescence quantum yields of phenyl-linked dyads were higher
than directly linked perylene-amine derivatives. High quantum yield (0.79) in non-polar
hexane and polar DMSO (0.66) was observed for P-Ph-N-CBZ. Dipole moments of these
compounds, estimated using DFT studies and photophysical methods, were higher for
phenyl-linked dyads than those directly attached. Weaker electronic coupling in phenyl-
linked dyads resulted due to the long distance between donor and acceptor in phenyl-linked
dyads.

Compounds P-Ph-N-CBZ and P-Ph-N-BP were shown as active emitting materials in
OLEDs. A high luminance of 4.3 x 10° Cd/m? at a current density of 100 mA/cm? and a
maximum EQE of 4.2% with a low turn on voltage of ~4 V was obtained for these devices (Fig.
6). Thus, these results suggest that weaker charge transfer has taken place in perylene based
donor-acceptor dyads resulting in bright OLED devices [This work was carried out in
collaboration with Dr. Sangita Bose (CEBS), Swati J. N. Dixit (CEBS), Gonna S. Naidu (CEBS),
Chandan Gupta (CEBS) and Dr. K. R. S. Chandrakumar (BARC)].
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Fig. 6: Electroluminescence and current-voltage cgaracteristics of P-Ph-N-CBZ and P-Ph-
N-BP based OLED devices.

Ultrafast dynamics of photoinduced electron transfer in bay-aryl substituted PDI
derivatives: Blends of donors and acceptors have been used widely in bulk hetero junction
solar cells to have exciton formation and charge separation by photoinduced electron transfer
(PET). Thus, perylene diimide (PDI) derivatives having aryl substituents on bay positions (4-
Anisyl-PDI, CBZ-N-Ph-PDI and 4-Pyridyl-PDI) were synthesized using palladium-
catalysed coupling reaction between bromo-PDI and aryl boronic acids which were isolated
after purification as dark pink and brown solid in excellent yields (90-95%). Photophysics of
PDI derivatives was studied using steady-state as well as ultrafast dynamics of excited-state
in different solvents. It was found that CBZ-N-Ph-PDI has tremendous effects of solvents on
electronic properties as compared to other two PDI derivatives. The So.1 transition for CBZ-N-
Ph-PDI diminishes with increasing solvent polarity while in 4-Pyridyl-PDI it remains in all
polar solvents. Emission for all these PDIs decreased with increasing solvents polarity. The
emission quantum yield of CBZ-N-Ph-PDI decreased drastically in dichloromethane and
other polar solvents indicating the strong electron transfer. Steady-state fluorescence studies
in different solvents indicated the formation of favourable charge transfer state than the
locally excited S; state. The excited-state studies showed the sharp decrease in decay time for
4-Anisyl-PDI in non-polar to polar solvents. For 4-Pyridyl-PDI, fluorescence lifetimes did not
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change much, while in polar DMSO it decreased. The increase of ky in polar solvents for 4-
Anisyl-PDI and CBZ-N-Ph-PDI is assigned to contribution in emission from charge-transfer
state or non-radiative electron transfer. For these PDI derivatives, DFT calculations showed
that HOMO is centred mostly on N-phenyl carbazole in CBZ-N-Ph-PDI and LUMO is at
electron-poor PDI moieties. The free energy change for charge separation (AGcs) was
calculated using electrochemical and photophysical. These studies showed the feasibility of
electron transfer in CBZ-N-Ph-PDI, and not in 4-Anisyl-PDI and 4-Pyridyl-PDI. Ultrafast
photodynamic studies of 4-Anisyl-PDI, CBZ-N-Ph-PDI and 4-Pyridyl-PDI showed the fast
electron transfer in CBZ-N-Ph-PDI only and not in other PDI derivatives. It was observed that
electron transfer is faster in DCM and THF as compared to toluene. The ultrafast dynamics
studies showed the presence of equilibrium between electron transfer and decay from singlet
excited state. The features of N-phenyl carbazole cation and PDI anion were observed during
transient absorption studied which further confirms the intramolecular electron transfer in
CBZ-N-Ph-PDI [This work was carried out in collaboration with Swati ]J. N. Dixit (CEBS),
Sajeev Chacko (MU) and Biswajit Manna (BARC)].

Nera infra-red absorbing aryl fused BODIPy derivatives: Continuing the efforts to develop
the near infra-red photosensitisers for biological applications, mainly for cellular imaging and
photodynamic therapy of cancers, new aryl fused BODIPy derivatives were synthesized. In
these derivatives, aryl or heteroaryl substituents were fused at a, B-positions of BODIPy.
These BODIPy derivatives showed absorption in therapeutic region (> 650 nm). Further, to
enhance the singlet oxygen production heavy atoms such as bromine and iodine were
substituted. Spectroscopic characterization and steady state photophysical studies showed
encouraging results for biological applications. Detailed excited state studies, cellular uptake
and cytotoxicity of these PSs are under way [In collaboration with Sneha Mishra (CEBS)].

Metal free small organic compounds for room temperature phosphorescence: For efficient
and commercial OLED applications, it is important to have good phosphorescence efficiency
at room temperature in pure organic materials (metal free). Several strategies have been
employed to realize the organic room temperature phosphorescence (ORTP) and in almost all
these, strong spin orbit coupling and intersystem crossing are important and play a crucial
role in phosphorescence efficiency. A simple strategy has been developed for non-
halogenated and metal free 3,6-diaryl-N-acetophenylcarbazole derivatives which show
enhanced phosphorescence properties at room temperature. One of these derivatives, having
cyanobenzene substituent, showed dual emission in powder form which are attributed to
fluorescence (delayed) and phosphorescence having decay in few ns and ps, respectively. It is
also found that fluorescence and phosphorescence properties are highly dependent on the
crystallinity of compounds [In collaboration with Komal Barhate (CEBS)].

Dr. Mahendra Patil
Thiolate-assisted Copper(I) Catalyzed C-S Cross Coupling of Thiols with Aryl Iodides:
Transition metal catalysed coupling of thiols with aryl iodide offers a convenient method for
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accessing C-S linkage. The Group has developed an efficient and practical method for C-S
cross coupling of thiophenols with aryl iodides using Cu(l) catalyst (Fig. 7). A diverse set of
thiophenols is coupled with electron rich as well as poor aryl iodides to obtain diaryl sulfides
in good to excellent yields. These reactions proceed smoothly in polar protic solvents and
under ligand-free environment. This procedure also finds application in synthesis of 2-
aminophenyl sulfide derivatives via ring opening of readily available benzothiazole. Kinetics
and computational studies have also been performed to understand the mechanism of Cu(I)
catalysed reaction in the absence of a ligand. Hammett plots of reaction rates versus
substituent constant show that these coupling reactions are slightly sensitive to the
substituents on thiophenols as well as aryl iodides, indicating the involvement of both the
reactants in the rate-determining step of the reaction. On the other hand, computational
investigations of different mechanistic pathways suggest that the strong coordination of
thiolate to copper may generate catalytically competent intermediate K[Cu(SPh)2] which can
initiate the catalytic cycle. Pathway initiated by K[Cu(SPh).] is predicted to proceed through
the lowest energy transition states and intermediates relative to separated reactants.

Q-0 -8 <0

Ligand Look-alike 3 * Ligand-free
K = Low catalystloading

Ph—ig” “g—Ph * Broad substratescope

\Cu = S-arylation of Benzothiazole

,’/ “\ = Synthesis of Vortioxetine

------- |
Q‘ Thiolate

Assisted TS

Fig. 7: Thiolate-assisted copper(I) catalyzed C-S cross coupling of thiols with aryl iodides.

Palladium catalysed direct C-H arylation of benzothiazole and benzoxazole:
Benzothiazole/benzoxazole derivatives form a core structure of many biologically active
compounds as well as valuable functional materials. Hence, methods that allow the selective
arylation of benzothiazole/benzoxazole are of particular interest to organic chemists. Two
synthetic procedures have been frequently used for the synthesis of 2-aryl benzothiazole and
benzoxazole; first one involves condensation of o-substituted aniline such as
aminophenol/aminothiophenol with aldehydes or carboxylic acid derivatives whereas
second one relies on the transition metal catalysed direct C-H arylation of
benzothiazole/benzoxazole. However, the application of catalytic system of these
methodologies often constrained to the specific class of benzothiazole or benzoxazole. There
are very few reports available which describe the catalytic conditions for the C-2 arylation of
wide range of benzothiazole as well as benzoxazole. The Group has developed palladium-
catalysed direct C-H arylation method for the C-2 functionalization of benzothiazole as well
as benzoxazole. Using this method, various C-2-arylated benzothiazole and benzoxazole (50
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examples) were prepared in excellent yields under mild reaction conditions. The broad
substrate scope, easy performance, low cost and loading of catalyst as well as ligand renders
this method appropriate for the large-scale processes.

Synthesis of 2-(4-aminophenyl) benzothiazole (CJM 126) - An antitumor agent: The Group
has developed an efficient method for direct C-H arylation of benzothiazole with aryl halides
using palladium catalyst. CJM 126 was synthesised in two steps starting from benzothiazole
and 4-bromo acetanilide. CJM 126 was found to be effective in inhibiting the growth human-
derived breast cancer cell lines and represents promising drug candidate for anti-tumour
therapy.

Dr. Avinash Kale

Effect of colchicine on actin polymerization / depolymerization process: The FDA approved
drug, colchicine, has been studied for its effectiveness in controlling microtubule
reorganization during cell division, but its role is far from understood on actin
polymerization/ depolymerization process. The effect of colchicine on actin polymerization
dynamics has been studied using several biophysical techniques, like right light scattering
(RLS), dynamic light scattering (DLS), circular dichroism (CD), scanning electron microscopy
(SEM) and isothermal titration calorimetry (ITC). From the ITC measurements, it has been
shown that colchicine binds to actin aggregates at multiple sites. These studies suggest
repurposed-function of colchicine as a potential anti-angiogenic agent.

Dr. Sinjan Choudhary

Inhibition of a-synuclein fibrillation by green tea polyphenols: a-Synuclein (a-Syn) is a
presynaptic neuronal protein whose fibrillar aggregates accumulate in the form of Lewy
bodies in dopaminogenic neurons. This leads to dysfunctioning and death of neurons in the
affected brain and is believed to be one of the major causes of Parkinson’s disease (PD).
Prevention of fibrillation of a-Syn by natural compounds can contribute to the development
of new therapeutic strategies. In this work, the inhibition of a-Syn fibrillation by two natural
polyphenols, viz. epigallocatechin gallete (EGCG), and epicatechin (EC), is examined.
Fluorescence microscopy and isothermal titration calorimetry (ITC) suggested that both
EGCG and EC bind to a-Syn with moderate affinity via a combination of hydrogen-
bonding/polar and hydrophobic interactions. Thioflavin-T (ThT) binding and light scattering
assays showed that both polyphenols delay and inhibit a-Syn fibrillation. Both polyphenols
are effective even if they are added after the onset of fibrillation. The fibrillar aggregates
formed in the presence of EGCG and EC do not further enhance fibrillation and hence can
also prevent the spread of the disease. Circular dichroism (CD) spectroscopy revealed that
EGCG and EC bind and delay the alteration of a-Syn into cross 3- amyloid fibrillar structures.
The results will provide deep insights into the EGCG and EC mediated prevention of a-Syn
fibrillation and unlock the potential of natural products as therapeutic candidates against PD.
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Micellar delivery of antibiotics and polyamines to human serum albumin (HSA):
Physicochemical insight of the micellar drug delivery is essential for designing efficient drug
carrier molecules. This work is focused on the quantitative measurements of the interactions
of four antibiotic drugs from tetracycline family (tetracycline, oxytetracycline, doxycycline
and minocycline) as well as two polyamines (spermine and spermidine) with the carrier
protein human serum albumin (HSA). Their partitioning in the micellar system of
hexadecyltrimethylammonium bromide (HTAB) and Triton X - 100 (TX-100) and their
delivery to HSA through HTAB and TX-100 micellar systems was also studied using
spectroscopy and calorimetry. A combination of fluorescence spectroscopy, isothermal
titration calorimetry (ITC) and docking studies provide an insight about the drug binding site
on HSA. The ITC results establish that the binding of antibiotic drugs and polyamines with
HSA is in the affinity range of 103 - 10* M1 and the binding is mainly entropy driven. The
partitioning mechanisms have been evaluated in terms of the values of the standard molar
Gibbs free-energy change, standard molar enthalpy, standard molar entropy, and
stoichiometry of partitioning. The whole mechanism of polyamines partitioning is shown in
Fig. 8. The thermodynamic parameters associated with the delivery of the drugs through
HTAB and TX-100 micelles suggested that the partitioning of tetracycline drugs/polyamines
in the micellar systems changes the interaction behaviour of both the drugs with the carrier
protein. These findings provide deep insights into the carrier mediated drug delivery systems,
thereby suggesting their potential applications in designing enhanced strategies for improved
therapeutics.
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Fig. 8: Schematic illustration for the mechanism of partitioning of polyamines in HTAB

micelles.

6.3 School of Mathematical Science

Prof. S. G. Dani

Exploring further, the issue of constructing Anosov automorphisms was considered, partly in
collaboration with Hemangi Shah, HRI Allahabad. A new class of Anosov automorphisms of
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3-step nilmanifolds were identified, extending the theme of Anosov automorphisms
associated with graphs.

Investigated, partly in collaboration with Anurag Rao (at CEBS), certain properties of
flows on homogeneous spaces, and in particular orbits of geodesic flows on the modular
surface, focussing on their interrelation with Diophantine approximation and continued
fraction expansions.

The role of continued fraction expansions in the work of mathematicians from Kerala
during 15 - 16th centuries was explored (in collaboration with Venketeshwara Pai, IISER
Pune).

Prof. Saradha Natarajan

On the zeros of a certain family of weakly modular forms: Let 1 and m be non-negative
integers and k' be taken from {0,4,6,8,10,14}. For h > 1, let k, = 12h+k'. Let Ex(z) denote the
Eisenstein series of weight k and Fpj(z) denote the generalized Faber polynomials of degree
D =1l+mif k = 121 + k'. In this paper we consider the weakly modular form G"®Oy m)(z) = Ex At
Fiup)(j(2)) + Fioom)(j(2))) th=1 an Eg mAth, t <1for real an. Under suitable conditions on ay, it is
shown that all the zeros of Gl ), in the standard fundamental domain for the action of
SL(2,Z) on the upper half plane, lie on the arc, A: = { elia : 1/2 <a< 2n/3 }. Further, the
arithmetic nature of the zeros is also discussed.

A variant of the Nagell-Ljunggren Superelliptic equation: Bhaskar Bagchi, during his
investigation on the existence of quasi-symmetric 2-designs, asked about the finiteness of
solutions of the Diophantine equation, ((x4-1)/(x-1))2-xd(x(@1-1)/(x-1) = y"2, in integers x and
y. In this paper some of his questions are answered. The results depend on the fundamental
papers of Baker and Schinzel and Tijdeman on superelliptic equations.

Diagonalizable forms -revisited: Let r and & be positive integers with r exceeding 4 and let
F(x,y) be a binary form with rational integral coefficients such that F(x,y) = (ax+by)-(cx+dy)",
where 4,b,c and d are algebraic constants with ad-bc #0. Here upper bounds for the number of
primitive solutions to the Thue inequality, 0<|F(x,y) |< h are established improving earlier
results of Siegel (1970) and of Akhtari, Saradha and Sharma (2018) (in collaboration with
Divyum Sharma (BITS, Pilani).

Dr. Swagata Sarkar

p-Local decomposition of projective Stiefel manifolds: The question whether after
localization at a prime p>n the projective Stiefel manifold PW_{nk} is homotopically
equivalent to the product of the complex projective space CP”{n-k} and certain odd
dimensional spheres was considered. It is shown that this holds good provided p is greater
than half the dimension of PW_{n,k}. It is further shown that if p is greater than n, then the
projective Stiefel manifold PW_{nk} stably splits into a wedge of spheres in the p-local
category. A similar result in the unstable category was obtained for p>n+1, assuming a certain
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bound on k. [In collaboration with Prof. Samik Basu, (Stat-Math Unit, ISI, Kolkata), Debanil
Roy (Stat-Math Unit, ISI, Kolkata), and Prof. Shilpa Gondhali, (BITS, Pilani, Goa Campus].

Endomorphisms of cohomology algebras of spaces G/P: Endomorphisms of cohomology
algebras of spaces G/P where G is any of the classical groups, and P a maximal parabolic
subgroup was investigated. maps between two distinct such spaces of the form G/P, with a
view towards calculating the possible degrees of such maps was also studied. For these
purposes, various computations on the cohomology of such spaces G/P are being undertaken.
[in collaboration with Prof. Samik Basu, (Stat-Math Unit, ISI, Kolkata), and Arnab Goswami
(CEBS)].

6.4 School of Physical Sciences

Dr. Sangita Bose

Role of finite size effects and inhomogeneity on phase fluctuations in nano-
superconductors: In superconducting thin films close to the 2D limit, topological phase
transition (TPT) occurs which originates from the proliferation of the vortex-antivortex pairs
due to phase fluctuations. This TPT is called the BKT transition and the temperature at which
this occurs is Tpxr. This work aims to probe the role of finite size effects and inhomogeneity in
the superconducting thin films on the TPT and Tgkr. Superconducting NbN films of thickness
varying between 5 and 25 nm were grown on templates (anodic alumina, AAO) having nano-
sized pores of diameter 18 nm. The TPT was probed by measuring the superfluid stiffness (Js)
using a home-built two-coil mutual inductance set-up. For films on the template of 5 nm
thickness, the TPT became pronounced and the Tskr shifted to lower temperatures when
compared to films grown without the template (Fig. 9). The finite size of the template increases
the phase fluctuations thereby influencing the TPT in these superconducting films [in
collaboration with Gorakhnath Chaurasiya (CEBS), Somak Basistha (TIFR)].

e 5nm_0.5mA_expt e 5NM_0.5mA_besfit
e §T_0.5mA_besfit e 50M_0.5MA_expt
= = BKTline = = BKT_line

5 NbN_Snm_without template

P
—————

T(K)

Fig. 9: Left panel shows the SEM image of the superconducting NbN film deposited on
nano-structured alumina template. The right panel shows the measurement of the
temperature dependence of the superfluid stiffness (Js) with and without the template. The
pronounced TPT is observed shown by the oval circle highlight for the film on the template.

OLEDs derived from phenanthroimidazole derivatives: Phenanthroimidzole (Phen-I)
derivatives have been studied for their applications in OLED. In this work, OLED device
properties of two of Phen-I derivatives (compound 1 and 2) were studied and compared.
Devices from 1 and 2 were made in the following geometry ITO/PEDOT:PSS/NPD/1 or
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2/BPhen/LiF-Al. The electroluminescence (EL) spectrum for device from 1 showed two main
peaks centred at 495 and 620 nm (Fig. 10). Intensity of peak centered at 620 nm increased with
increase of applied voltage. The device from 2 showed a single electroluminescent peak at 530
nm, found to be voltage independent. The voltage dependent

- 1.6 Compound 1 09
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D E1-4' @ PL spin coated 074 |
% 'E1.2] ® PLevaporated ’ l
& 8 3 e EL@20V 0.6 AN
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0.0_,?.;,..{_;' 0.0
Phenanthroimidazole 400 500 600 700 0.00.1020.3 04050607 0.8

Wavelength (nm)

derivative (Compound-1) X
Voltage tunable white light OLED

Fig. 10: Left panel shows the structure of the phenanthroimidazole derivative showing
electromer emission in the OLED devices (as seen from the electroluminescence (EL) spectra
in the middle panel). The right panel shows the CIE plot of the OLED device showing
voltage tunable white light. The inset shows the picture of the white OLED.

emission at 620 nm observed in the former is attributed to the formation of an electromer
indicating strong intermolecular interactions. Strong intermolecular interaction in 1 is also
evident from morphological studies in thin films which showed the formation of meso-
aggregates. Devices with the geometry as ITO/PEDOT:PSS/NPD/1 /TPBi/LiF-Al gave the
most efficient devices with a current efficiency of 4.6 Cd/ A at a current density of 50 mA /cm?2.
Interestingly, devices operated at low voltage (~ 7-12 V) gave bluish white emission but at 24
V it produced pure white electroluminescence having CIE coordinates at (0.30, 0.35) (Fig. 10).
Clearly, depending on the functional group attached to the imidazole ring, thin film forming
properties changes. This helps to enhance intermolecular interactions resulting in an
additional electromer emission leading to white OLED devices [in collaboration with
Chandan V. Gupta (CEBS), Ms. Swati J. N. Dixit (CEBS) and Dr. Neeraj Agarwal (CEBS)].

Phenanthromiadazole (Phen-I) containing pyrene ring (Compound-3) showed an
emission at 465 nm in photoluminescence (Fig. 11) with a high quantum yield. Blue OLEDs
were optimized by varying the device structure and the thickness of the active layer in the
devices. Devices with CBP as the electron transporting layer (ETL) and having a lower
thickness of 30 nm of the active layer gave higher efficiency when compared to devices with
higher active layer thickness. The role of film thickness, morphology and charge transport
properties on the performance of the OLED devices is being investigated [in collaboration
with Dr. Neeraj Agarwal (CEBS].
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Fig. 11: Left panel shows the structure of the compound. Devices show blue emission as
seen from the electroluminescence spectra (middle panel). The inset shows the picture of
the device. The right panel shows the current and power efficiency of the device as a
function of current density.

Dr. Ameeya Bhagwat

Nuclear structure and reaction theory: There are two major aspects that are being
investigated at this stage. The first pertains to the nuclear reaction theory, where the well-
known Brieva-Rook approximation for the central exchange potential is being investigated for
the intermediate energy proton - nucleus scattering phenomena. The nucleon-nucleus optical
potential calculated in the Brueckner-Hartree-Fock approach is non-local due to exchange and
thus requires the solution of an integro-differential equation. An alternative approach has
been used to show that the exchange part of the central potential can be written as the sum of
an infinite series. With the use of a local approximation, the first term of the series is the Brieva-
Rook equivalent local approximation. The first three terms of the series are used, and it has
been shown that each term of the series can be evaluated without the need to solve the integral
equation. It has been shown that for proton scattering from 4Ca in the energy region 30 < E <
500 MeV, that the second term contributes less than 6% to the exchange part of the potential
and that the third term is an order of magnitude smaller than the second term. It is also shown
that the addition of the contribution from the second term in the total central potential makes
a negligible contribution to the differential cross section for the scattering of protons from
40Ca. The results thus show that the Brieva-Rook localization approximation is accurate to
within 6% in a wide energy region. The method also provides a qualitative explanation of why
the terms beyond the first are so remarkably small and justifies the use of a local
approximation. It has been also shown that only the direct part of the calculated potential is
responsible for the development of the wine-bottle-bottom shape of the real central potential
for intermediate energy nucleon scattering [in collaboration with Prof. Wasi Haider (Aligarh
Muslim University), Prof. J. R. Rook (University of Oxford) and Dr. Syed Rafi Andrabi (Govt.
Degree College, Pulwama, J&K)].

The second major aspect that is under investigation is the celebrated Broken Pair

Approximation, which is a highly efficient approximation scheme for the nuclear shell model.
At this stage, the codes for computing the different matrix elements involved in this are under
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development, and it is expected that this scheme will be generalised to deformed systems as
well.

Nuclear mass formulas: A simple nuclear mass formula was developed in 2014 by us, that
uses the Strutinsky theorem, and attempts an inverse problem by directly parametrising the
fluctuations in the ground state energies of nuclei. This approach is very powerful, since it
avoids the complicated many-body calculations to estimate the fluctuations yet captures
essentially all of them (the rms deviation of the formula being just 266 keV, which is the
smallest known in the literature). This opens possibility of extracting quantities such as level
densities of the nuclei directly from the measured masses since the level densities are related
to energy through a multi-dimensional Z - transform. This procedure is robust, since the
Lerch’s theorem guarantees that if two functions have the same integral transform then they
are identical almost everywhere. This approach is being re-visited and an attempt is being
made to refit the formula using the more modern machine learning techniques.

Pseudo Hermitian quantum mechanics of finite dimensional systems: The pseudo-
Hermitian quantum mechanics is a research area of current interest, given its implications in
the areas such as quantum optics and quantum computing. The finite dimensional (that is, the
ones having only a finite number of states as the basis) pseudo-Hermitian systems are under
investigation. In particular, the two-state systems, which can be readily realised in practice,
are under investigation. The most general classification for such systems has been worked out,
and several important results pertaining to these have been proved. A detailed geometric /
topological interpretation is what is being worked on at this stage. The theorems that have
been developed in the first part of this work are being compiled and will be communicated
for publication shortly [in collaboration with Mr. Stalin Abraham (CEBS)].

Generalised Cornu Spirals: The Cornu spiral, which is a plane curve, is one of the most

beautiful constructs in the theory of diffraction.

T — Mathematically, Cornu spiral can be thought of
20 :; i as a planar curve that has signed curvature ks
n=4 (this quantity specifies how ‘curved” a plane
or \@ ® Y | curve is and can be thought of as rate of change
S = . of angle subtended by tangent vector with x-

0.0
@ axis) being a degree - 1 monomial (Fig. 12). A

-1.0-

y(1)

natural question therefore arises as to what
20F . happens when a spiral is constructed with ks
being taken to be a degree - n monomial. This

3.0 . : ! ' . . . .
30 20 <10 00 10 20 30 leads to an interesting set of spirals, as depicted

X(t)

in the figure. Interestingly, depending upon the
Fig: 12: Cornu spirals constructed with & &Y, TP &1P

. parity of ks, the spiral turns out to be symmetric
ks taken to be a degree - n monomial.

or anti-symmetric with respect to the vertical
axis.
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A further natural generalisation is to replace the monomials by degree - n
polynomials. These have been studied in some detail in literature, however, the case of the
spirals obtained from a family of orthogonal polynomials, apparently, has not been studied.
This is exactly what the investigation is expected to achieve. Preliminary analysis indicates
that when spatially translated suitably, these spirals apparently inherit existence of nodes,
interlacing of the nodes as well as symmetry properties from the family of orthogonal
polynomials used to construct them. Further investigations along these lines are under
progress.

Dr. Sujit Tandel

Extreme nuclear isomerism at high excitation in bismuth and lead isotopes: Metastable
states with T1/2= 8(2) ms in 25Bi and T1/>= 0.22(2) ms in 24Pb, with ~ 8 MeV excitation energy
and angular momentum = 22 [, have been established. These represent, by up to two orders
of magnitude, the longest-lived nuclear states above an excitation energy of 7 MeV, ever
identified in the nuclear chart (Fig. 13). Additionally, the half-life of the 10.17 MeV state in
206Bi has been determined to be 0.027(2) ms, the next highest value in this highly excited
regime. These observations indicate the emergence of an island of extreme nuclear isomerism
arising from core-excited configurations at high excitation in the vicinity of the doubly closed-
shell nucleus 208Pb. These results are expected to provide discriminating tests of the effective
interactions used in current large-scale shell-model calculations.

Fig. 13: Long-lived states (T1/2 > 1 ps)
igiBi above an excitation energy of 7 MeV
1.0 2061;1.) in nuclides across the nuclear chart.
a 212FrI The large difference between the half-
~"
& 0.1 ﬂiFr lives of the isomers in 205Bi and 24Pb
% - 93NPm established from this work, and those
e 1481, in other nuclei, is evident.
0.001 I Moy
N 93
& 3 Mo
Ve 32
(2 2 2@
/470 U S

Isomers in 203T] and core excitations built on a five-nucleon-hole structure: Isomers with
three and five-nucleon-hole configurations have been established in 203T1. These include
newly-identified levels with a three-nucleon hole structure: I* = (15/2-) with T1»,=7.9(5) ns and
Ir=(35/27) with T1»,=4.0(5) ns. In addition, five-nucleon-hole states have also been established:
I" = (39/27) with T1 .= 1.9(2) ns and I = (49/2*) with T1» = 3.4(4) ns. The previously determined
long-lived decay, T12= 6.6(3) us from this work, is associated with isomerism of the I = (29/2*)
state. Levels above this long-lived isomer have been identified through a delayed-prompt y -
y coincidence measurement. Five nucleon-hole states with excitation energies E.~7 MeV have
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been established as well as possible octupole excitations of the 208Pb core built on these levels.
The level scheme of 25Tl is extended up to E. ~ 11 MeV with the inclusion of 25 new
transitions. Empirical and shell-model calculations have been performed to aid in the
description of the observed states which are found to be of intrinsic character.

Dr. Padmnabh Rai

Detection of nitrogenous and nitro-aromatic compounds: Surface Enhanced Raman
spectroscopy (SERS) is a fast, accurate and sensitive technique for detection of analyte in trace
quantities. Design and fabrication of SERS-active substrate plays a vital role in enhancement
of a Raman signal. Large-area SERS-active substrates were designed by modifying thin gold
film on silicon followed by irradiation with argon ions (Ar+) at optimized parameters.
Amplification of Raman signal using this design was recorded with enhancement factor of
~108 for the most prominent Raman mode. The hotspots are uniformly distributed all over the
surface. This ensures easy and quick detection of analytes with a high order of repeatability.
The roughening of the surface was carried out under controlled environment which justifies
reliability, reproducibility and high-fidelity of the proposed design/substrate. The proposed
design can be fabricated easily in a cost-effective manner. This SERS substrates has the
potential to measure up to picograms levels of compounds constituting nitro-based explosives
which has been validated using analytes such as urea and p-nitrobenzoic acid [in
collaboration with V. Awasthi, R. Goel and Prof. S. Dubey].

Electrically tunable SERS active substrate based on LiNbO; on Au-grating: Electrically
tunable surface enhanced Raman spectroscopy (SERS) based sensor was developed by
utilizing the electro-optic properties of lithium niobate (LiNbOs) in conjunction with the
plasmonic properties of gold. A design of the gold grating pattern has been proposed in this
study that supports the gap plasmon mode. This ensures high sensitivity (amplification of
Raman signal ~ 10¢) and high efficiency (hot spot cross-sectional area ~10% of the total pattern
area). Stokes wavelength of the pattern is electrically tunable (from ~838 nm to 853 nm) by
varying potential bias, making it possible to detect different analytes using the proposed SERS
substrate. The design parameters of the substrate are so chosen that it can be fabricated using
the existing nanolithography tools such as e-beam lithography. Fabrication of nanostructures
being a multi-step process, deviations in device parameters are inevitable. Tolerance analysis
with respect to design dimensions presented in this study reveals that the proposed pattern
is robust. It has been ensured that the enhancement of the Raman signals does not get affected
severely even if there is departure in fabricated pattern from the proposed dimensions (~20%).
The proposed SERS-active substrate will find extensive applications in narco-analysis, bio-
diagnostics, explosive detection, etc. [in collaboration with R. Goel, V. Awasthi and
S. Dubey)].

Dr. H. M. Antia

Timing and spectral study of the 2018 outburst of the neutron star X-ray binary, Cepheus X-4
was carried out using AstroSat data. The spin period and the spin-down rate of the pulsar
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were determined from the two AstroSat observations. The spin-down rate between two
outbursts was attributed to the propeller effect. Prominent cyclotron absorption line around
energy of 30.5 keV was detected [in collaboration with Dr. Kallol Mukerjee, TIFR].

An improved background model for the LAXPC detector on board AstroSat was
obtained by accounting for the quasi-diurnal variation. Using over 5 years of background
observations, the period of quasi-diurnal variation was found to be 84495 s, which is the
diurnal period corrected for the precession of AstroSat orbit [in collaboration with LAXPC
team].

Helioseismic data obtained over two solar cycles was used to study temporal
variations in the near-surface shear layer. The radial gradient in the shear layer shows solar-
cycle variations, and the pattern changes with depth. There is also a variation in the depth of
the shear layer [in collaboration with Prof. Sarbani Basu, Yale University]

Dr. Bhooshan Paradkar

Analysis of X-ray binaries using data from AstroSat observations: Data analysis of
emission from X-ray pulsar MAXI J1409-619 using AstroSat satellite observations is currently
underway. This source was first discovered by Monitor of All-sky X-ray Image (MAXI) during
a major outburst in 2010 and was accurately localized using observations from NASA’s Swift
space observatory. Since then, there are no observations of this source except for AstroSat
observation in 2018 when it was in the quiescent phase. The time-series analysis of AstroSat’s
2018 observations for this source has confirmed the pulsation period of ~ 501 seconds,
consistent with Swift’s 2010 observations. Spectral analysis of the data during the outburst
phase suggests the possibility of the cyclotron absorption like features [in collaboration with
Prof. H. M. Antia, Mr. Sundar Dhara and Mr. Ganesh Gupta].

Improved proton energy spread in laser driven radiation pressure acceleration: Laser driven
radiation pressure acceleration scheme is studied to explore the possibility of generating a
compact 100 - 200 MeV proton beam accelerator. The proton beam in this energy range is
specifically of interests for the hadron therapy of cancer. The critical issue of improving the
energy spread of this scheme is investigated with a novel target design. In this design, tested
with Particle-In-Cell (PIC) code AGASTHII-py, a high Z-material foil is placed behind the
main accelerating foil. The electrostatic potential formed around the back foil reflects the low
energy protons thereby improving the energy spread. With increasing Z of the material
(shown by the red line in the bottom panel of (Fig. 14) stronger reflection of protons is
observed. The proton number density (normalized by the critical density) is shown in the top
panel. Narrow energy spread of the transmitted beam can be seen from longitudinal phase-
space plots (bottom panel).
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Fig. 14: Reflection of protons from high Z backfoil (shown by red line) to improve energy
spread of the transmitted beam. Upper panel shows the normalized proton density whereas
the bottom panel represents longitudinal phase-space of the accelerated protons.

Dr. P. Brijesh

Plasma Discharge: A hollow-spherical metallic electrode, in the shape of Buckminster
fullerene (buckyball or C60) structure, has been successfully 3D-printed by an external
additive manufacturer based on CAD modelling and manufacturing feasibility trials of
possible designs. This exploratory concept demonstration exercise with the industry paves
the way for any complicated custom electrode geometry requirement for the plasma discharge
in future to be directly 3D-printed instead of relying solely on mechanical fabrication or
assembling. Effect of the cage structure on the plasma discharge dynamics is being studied
with this electrode configuration.

Extending further the technique of hydroxl generation with a gas-liquid interface
discharge configuration, solid ice-target was used to create an atmosphere of water vapour
inside the discharge chamber. Striking an electrical discharge at the optimal gas pressure led
to the formation of hydroxyl free radicals by plasma induced electro-chemical reactions as
confirmed by 309 nm spectral line in the optical emission spectrum. It is now possible to
generate an environment of hydroxyl species, potentially wuseful for plasma
chemistry/biology studies with the small-scale discharge-system, in a relatively simpler
alternative way as compared to liquid-interfaced electrodes.

Electromagnetic modelling software package was used to simulate the potential and
field distribution in the discharge chamber with cylindrical electrode geometries. Simulations
clearly indicate the existence of a radial electrostatic potential well inside the hollow-
cylindrical cathode that can cause electron trapping and enhanced secondary electrons
generation by avalanche ionization consistent with the experimental observation of increased
conducted current. By numerically tuning the aspect ratio parameter of the hollow-cylinder it
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was observed that the potential well depth and field penetration depth into the hollow interior
region could be controlled [in collaboration with the project students Om Raval and Varun
Joshi].

Laser-material interactions: Titanium-Sapphire femtosecond laser system in a class-10,000
cleanroom has been operationalized and is ready for multi-user experiments. A Nd:YAG
nanosecond laser with harmonic generators was installed on optical tables and preliminary
laser ablation experiments in air have commenced. Spectroscopic signatures of nanosecond
laser-induced air-breakdown on the surface of stainless-steel targets show distinct ultraviolet
spectral peaks in contrast to ultraviolet continuum spectrum observed in only atmospheric
air. An intensified charged coupled detector with nanosecond temporal gating has also been
installed for time-resolved spectroscopy. Preliminary optical layout for laser ablation of solid-
targets in a confining liquid media has been setup. During the process of material ablation,
laser induced shocks and cavitation bubbles can launch acoustic waves into the ambient
medium. A microphone sensor was used to detect such acoustic impulses launched into
external air [in collaboration with NIUS project work of Aarya Bothra].

Dr. Ananda Hota

Black hole - Galaxy co-evolution: AGN feedback during galaxy merger has been the most
favoured model to explain black hole-galaxy co-evolution. However, how the AGN-driven
jet/wind/radiation is coupled with the gas of the merging galaxies, which leads to positive
feedback, momentarily enhanced star formation, and subsequently negative feedback, a
decline in star formation, is poorly understood. Only a few cases are known where the jet and
companion galaxy interaction lead to minor off-axis distortions in the jets and enhanced star
formation in the gas-rich minor companions. Discovery of RAD12, a radio jet-driven bubble
(~ 137 kpc), reported by RAD@home Citizen Science Research Collaboratory, shows a
symmetric reflection after hitting the incoming galaxy which is not a gas-rich minor but a gas-
poor early-type galaxy in a major merger. Surprisingly, neither positive feedback nor any
radio lobe on the counter jet side, if any, is detected. It is puzzling if RAD12 is a genuine one-
sided jet or case of a radio lobe trapped, compressed and re-accelerated by shocks during the
merger [in collaboration with Pratik Dabhade, Sravani Vaddi, Chiranjib Konar, Sabyasachi
Pal, Mamta Gulati, C. S. Stalin, Avinash Ck, Avinash Kumar, Megha Rajoria and Arundhati
Purohit].
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7 Awards, Honors and Recognition

School of Biological Sciences

Prof. S. K. Apte: Scientific Advisory Committee (SAC) meetings of the National Institute of
Plant Genome Research (NIPGR), Delhi; Chaired National Botanical Research Institute
Research (Lucknow) Council; Raja Ramanna Fellows Progress Review Committee, DAE;
Chaired Project Monitoring committee of CSIR Plant Sciences projects; Member of DBT-TEC
Environmental Biotechnology, DBT-STAG Committee, Agharkar Research Institute (Pune)
Council, Maharashtra Association for Cultivation of Sciences.

Prof. J. S. D’Souza: Elected Life member of National Academy of Biological Sciences; Elected
Fellow of the Royal Society of Biology, UK (2020); Guest Editor with S. B. Ghag (Associate
Guest Editors) for the special issue of ‘Frontiers Journal of Bioengineering and Biotechnology’
(2021) (publisher: Frontiers Media S. A.); Member of Board of studies for Life Sciences, HSNC
University; Board of Studies in Biotechnology, Department of Life Sciences, KCC, HSNCU.

Dr. Manu Lopus: Guest Associate Editor, Frontiers in Cell and Developmental Biology (2021)
(Publisher: Frontiers Media S.A.).

Dr. V. L. Sirisha: Member Board of Studies in Biotechnology, Mithibai College, Mumbai.

Dr. Siddhesh Ghagh: Associate Guest Editor for the special issue of ‘Frontiers Journal of
Bioengineering and Biotechnology’ (2021) (Publisher: Frontiers Media S. A.).

School of Chemical Sciences

Dr. V. K. Jain: Member of the selection committee for selection of teacher from AEES to be
nominated for National Award, 26 July 2021; Chaired a committee to review guidelines for
grant of financial up-gradation to eligible Principals of AEES under the MACP Scheme;
Chaired a committee to review promotion norms of AEES Teachers; Member of the Board of
Governors, NISER, Bhubaneswar; Member of the Governing Council of Atomic Energy
Education Society, Mumbai; Member Fellowship Scrutiny Committee-Chemical Sciences
NASI and Membership Scrutiny Committee.

Dr. J. P. Mittal: Member of the Academic Council of University of Hyderabad (2018-2021);
Member of the Board of Governors, L1.T. Kharagpur (2016-2022); Chief Editor - Proceedings
of National Academy of India, Part-A - Physical Sciences (2015-2022) published by Springer;
NASI council member/ Fellowship Scrutiny Committee/ NASI Membership Scrutiny
Committee; Chairman NASI Young Scientist Award Committee and Senior Scientist Award
Committee; Member of the NASI-Reliance Platinum Jubilee Award for Application Oriented
research
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Dr. Swapan Ghosh: Member of the Editorial Boards of (i) ‘Journal of Computational Methods
in Sciences and Engineering’ and (ii) ‘Current Science’; and served as the Guest Editor, ‘Prof
Sadhan Basu Memorial Centenary Issue’ of Journal of Indian Chemical Society, Kolkata, 2021;
Member of the Sectional Committee (Chemistry) of Indian National Science Academy, New
Delhi for Selection of Fellows and Young Scientists; Member, Academy Education Panel, IASc,
INSA & NASI, Bangalore, 2021-2022; Member, Selection Committee for NASI - Reliance
Industries Platinum Jubilee Awards for Application oriented Innovations, Physical and
Biological Sciences, NASI, Allahabad, 2021-2022; Member Academic Council, National
Institute of Science Education & Research (NISER), Bhubaneswar, 2021-2022; Served as a
Member of the Selection Committee (for Promotion of Faculty Members of Chemistry) of
IISER, Mohali.

Dr. D. K. Palit: ‘Senior Research Associate’, S. N. Bose National Centre for Basic Sciences,
Kolkata (2019 - 2022).

Dr. K. I. Priyadarsini: Received ‘Prof. Archana Sharma Memorial Lecture Award’ from The
National Academy of Sciences, India; Member of Young Scientist Award committee of
NASI; Member of the Selection committee for recruitment of faculty in Gitam University,
Hyderbad.

Dr. Neeraj Agarwal: Member of the Executive Council of Society for Material Chemistry
(SMC), Mumbai, Council of the Indian Chemical Society (ICS) Mumbai Branch.

Dr. Avinash Kale: Member of the Academic Council of Vivekananda Education Society
College of Arts, Science & Commerce (Autonomous), Chembur, Mumbai-400071.

Prof. S. D. Samant: Member of (i) Research Advisory Board, IIS University, Jaipur; (ii) Board
of Studies in Chemistry, IIS University, Jaipur; (iii) Academic Council, G. N. Khalsa College,
Matunga; (iv) Board of Studies in Chemistry, Patkar-Varde College, Goregaon; (v) Board of
Studies, Jhunjunwala College, Ghatkopar; and President, Vigyan Bharati, Konkan Prant.

School of Mathematical Sciences

Prof. S. G. Dani: Editorial Board member of the following journals: (i) Monatshefte fuer
Mathematik, (ii) Journal of Theoretical Probability, (iii) Proceedings of the Indian
Academy of Sciences (Math. Sci), (iv) Indian Journal of Pure and Applied Mathematics;
Editor of the following journal / book: (i) ‘Contributions in Algebra and Algebraic
Geometry’, published in the Contemporary Mathematics Series, No. 738, (ii) ‘Mathematics,
its Applications and History” brought out on the occasion of the Centenary Anniversary of
Ramjas College, Delhi, published by Narosa Publishing House (2022), 226 pages; Served as
Guest Editor of a Special issue, brought out in July 2021, of The Mathematics Consortium,
dedicated to the memory of Professor C.S. Seshadri; Served as Guest Editor, jointly with T. R.
Ramadas, CMI, Chennai, of a Special issue, brought out in April 2022, of the Mathematics
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Consortium Bulletin dedicated to the memory of Professors M.S. Narasimhan and I. B. S.
Passi; Member of the Advisory Committee of the History of Mathematics in Indian
(HOMI) Project, at IIT Gandhinagar, sponsored by Mr. Kris Gopalakrishnan, co-founder
of Infosys; Co-ordinator for a CIMPA (France) Course, on “Interpolation Formulae”, by Prof.
Michel Waldschmidt, Institut Mathematique de Jussieu, France, and its Interactive; Session
held online, organized by the Ramnarain Ruia Autonomous College, Mumbai, 18-21 January
2021; Received ‘TAA Excellence Award 2021’, Tata Institute of Fundamental Research
Endowment Fund / Alumni Association; Elected Honorary Member of the Marathi Vidnyan
Parishad; Elected Honorary Fellow of the Tata Institute of Fundamental Research, Mumbai,

Prof. Saradha Natarajan: Served as a member of the ‘Shanti Swarup Bhatnagar Award
Committee’

School of Physical Sciences
Prof. H. M. Antia: Received ‘Raja Ramanna Fellowship” (2021), DAE, Govt. of India.

Dr. Sangita Bose: Member Board of Studies of B. K. Birla College of Arts, Science and
Commerce, Kalyan (2022 - 2025).

Dr. Ameeya Bhagwat: Appointed Acting Deputy Director of Centre for Excellence in
Theoretical and Computational Sciences (CETACS), a newly established department in
University of Mumbai; Nominated member by Vice chancellor, MU to Academic Council of
the newly founded cluster university: Homi Bhabha State University (2020-2021); Member of
(i) Board of Studies in Physics, SIES College, Sion; (ii) Board of Studies in Physics, Amrita
Viswa Vidyapeetham, Coimbatore; (iii) Board of Studies in Physics, ICT Mumbai; (iv) Board
of Governors of RUSA, University of Mumbai.

Dr. Ananda Hota: Admitted as an Associate Member of the Square Kilometre Array India
Consortium
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81  Publications in peer reviewed Journals

1. Di-tert-butyltin(IV) 2-pyridyl and 4,6-dimethyl-2-pyrimidyl thiolates: versatile single
source precursors for the preparation of SnS nanosheets as anode material for lithium
ion batteries Adish Tyagi, G. Karmakar, B. P. Mandal, D. D. Pathak, A. Wadawale, G.
Kedarnath, A. P. Srivastava and V. K. Jain
Dalton Trans., 50 (2021) 13073-13085.

2. Ultrafast dynamics and estimation of singlet exciton diffusion parameters for
nanoaggregates of peri and bay anisyl perylene
S. Dixit, A. A. Awasthi, K. R. S. Chandrakumar, B. Manna and N. Agarwal
J. Phys. Chem. C, 125 (2021) 20405-20415.

3. Phenanthroimidazole derivatives showing mild intramolecular charge transfer, high
quantum yield and their applications in OLEDs
S. Dixit, C. Gupta, T. H. Tadavi, K. R. S. Chandrakumar, S. Bose and N. Agarwal.

New ]. Chem., 45 (2021) 16238-16247.

4. peri-N-amine-perylenes, with and without phenyl bridge: Photophysical studies and
their OLED applications
S. Dixit, C. Gupta, G. S. Naidu, S. Bose and N. Agarwal
J. Photochem. Photobio. A: Chem., 426 (2021) 113710-113718.

5. Photophysics of graphene quantum dot assemblies with axially coordinated
cobaloxime catalysts
V. Singh, N. Gupta, G. Hargenrader, E. Askins, A. Valentine, G. Kumar, M. Mara, N.
Agarwal, X. Li, L. Chen, A. Cordones and K. Glusac
J. Chem. Phys., 153 (2020) 124903.

6. Interaction of Zwitterionic osmolyte trimethylamine-N-oxide (TMAO) with molecular
hydrophobes: An interplay of hydrophobic and electrostatic interactions.

Subhadip Roy, A. Patra, D. K. Palit and Jahur Alam Mondal,
J. Phys. Chem. B, 125 (2021) 10939-10946.

7. Proteomic and metabolomic approach to rationalize the differential mosquito
larvicidal toxicity in Bacillus sp. isolated from the mid-gut of Culex quinquefasciatus
mosquito larvae
D. Colvin, V. Dhuri, M. Samant, H. Verma, R. Lokhande and A. Kale
Analytical Science Advances, 2 (2021) 505-514.

8. Effect of tetracycline family of antibiotics on actin aggregation, resulting in the

formation of Hirano bodies responsible for neuropathological disorders

S. Pathak, S. Tripathi, N. Deori, B. Ahmad, H. Verma, R. Lokhande, S. Nagotu and A.
Kale

J. Biomolecular Structure and Dynamics, 39 (2021) 236-253.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Replica exchange molecular dynamics simulations reveal self-association sites in M-
crystallin caused by mutations provide insights of cataract

Sunita Patel and R.V. Hosur

Scientific Reports, 11 (2021) 23270.

Herbolomics - key to integrative medicine
R. V. Hosur
Annals of Ayurvedic Medicine, 10 (2021) 201-203.

Metal removal by metallothionein and an acid phosphatase PhoN, surface-displayed
on the cells of the extremophile, Deinococcus radiodurans

C. S. Misra, S. Sounderajan and S. K. Apte

J. Hazardous Materials, 419 (2021) 126477.

A potential screening method for epigenetic drugs: uncovering stress-induced gene
silencing in Chlamydomonas

S. Kaginkar, S. Priya, U. Sharma, J. S. D’Souza and S. Sen

Free Rad. Res., 55 (2021) 800-813.

The spontaneous remission of cancer: Current insights and therapeutic significance
G. Radha and M. Lopus
Transl. Oncol., 14 (2021) 101166.

Mechanistic insights into encapsulation and release of drugs in colloidal niosomal
systems: Biophysical aspects.

E. Judy, M. Lopus and N. Kishore

RSC Advances, 11 (2021) 35110-35126.

Induction of microtubule hyper stabilization and robust G2/M arrest by N-4-CN in
human breast carcinoma MDA-MB-231 cells

P. Verma, N. K. Manchukonda, S. Kantevari and M. Lopus

Fundamental & Clinical Pharmacology, 35 (2021) 955-967.

Insights into the potential of green algal polysaccharides potential to combat
uropathogenic Proteus mirabilis and Staphylococcus saprophyticus biofilms.

J. Vishwakarma, R. Vijayalaxmi, B. Falcao and V. L. Sirisha

J. Biochem. Biophysics., 3 (2021) 103-118.

Plant platforms for efficient heterologous protein production
S. B. Ghag, V. S. Adki, T. R. Ganapathi and V. A. Bapat
Biotechnol. Bioproc. Eng., 26 (2021) 546-567.

Electrically tunable SERS active substrate exploiting electro-optic property of LiNbO3
on Au-grating

R. Goel, V. Awasthi, P. Rai and S. Dubey

Optical Materials, 122 (2021) 111735.
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19.

20.

21.

22.

23.

24.

25.

26.

27.

Shapes, softness and non-yrast collectivity in 186W

V.S. Prasher, A. ]J. Mitchell, C. J. Lister, P. Chowdhury, L. Afanasieva, M. Albers, C. J.
Chiara, M. P. Carpenter, D. Cline, N. D’Olympia, C. ]J. Guess, A. B. Hayes, C. R.
Hoffman, R. V. F. Janssens, B. P. Kay, T. L. Khoo, A. Korichi, T. Lauritsen, E. Merchan,
Y. Qiu, D. Seweryniak, R. Shearman, S. K. Tandel, A. Verras, C. Y. Wu, S. Zhu
Physical Review C, 104 (2021) 044318.

Measurement of Fission excitation function for 19F + 19419%,198Pt reactions

V. Singh, B. R. Behera, M. Kaur, A. Jhingan, R. Kaur, P. Sugathan, D. Siwal, S. Goyal.
K. P. Singh, S. Pal, A. Saxena and S. Kailas

J. Phys G. Nucl. Part. Phys., 48 (2021) 075104.

Unraveling the reaction mechanism for large alpha production and incomplete fusion
in reactions involving weakly bound stable nuclei

S. K. Pandit, A. Srivastava, K. Mahata, N. Keeley, V. V. Parkar, R. Palit, P. C. Rout, K.
Ramchandran, A. Kumar, S. Bhattacharyya, V. Nanal, S. Biswas, S. Saha, J. Sethi, P.
Singh, S. Kailas

Physics letters B, 820 (2021) 136570.

Studies of Cepheus X-4 during the 2018 outburst observed with AstroSat
K. Mukerjee and H. M. Antia
The Astrophysical Journal, 920 (2021) 139 (20 pp).

A search for blazer activity in broad-absorption-line quasars
S. Mishra, Gopal-Krishna, H. Chand, K. Chand, A. Kumar and V. Negi
Monthly Notices of the Royal Astronomical Society (Letters), 507 (2021) L46 - L51.

Extremely inverted peaked spectrum radio sources
M. Mhaskey, S. Paul and G. Krishna
Astron. Nachr. /AN, 342 (2021) 1126-1129.

Rational points with large denominator on Erdos-Selfridge superelliptic curves
N. Saradha
Publ. Math. Debrecen, 99/3-4 (2021) 317-329.

Curcumin, a potential initiator of apoptosis via direct interactions with Bcl-xL and
BidS. Singh, C. A. Barnes, J. S. D’Souza, R. V. Hosur and P. Mishra
PROTEINS: Structure, Function, and Bioinformatics, 90 (2022) 455-464.

Proteomic and metabolomic profiling combined with in vitro studies reveal the
antiproliferative mechanism of silver nanoparticles in MDA-MB-231 breast carcinoma
cells

J. G. Nirmala, K. Meher and M. Lopus

J. Mat. Chem. B., 10 (2022) 2148-2159.
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28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Ashwagandha-polyphenols-functionalized gold nanoparticles facilitate apoptosis by
perturbing microtubule assembly dynamics in breast cancer cells

K. Meher, H. Paithankar, R. V. Hosur and M. Lopus

J. Drug Deliv. Sci. Tech., 70 (2022) 103225.

Targeting disorders in unstructured and structured proteins in various diseases
S. Choudhary, M. Lopus and R. V. Hosur
Biophys. Chem., 281 (2022) 106742.

In vitro characterization and molecular dynamic simulation of shikonin as a tubulin-
targeted anticancer agent

G. Radha, P. K. Naik and M. Lopus

Comput. Biol. Med., 147 (2022) 105789.

Molecular insights into the jasmonate signaling and associated defense responses
against wilt caused by Fusarium oxysporum

L. B. Fernandes and S. B. Ghag

Plant Physiol. Biochem., 174 (2022) 22-34.

Genome-wide in silico characterization and stress induced expression analysis of BcL-
2 associated athanogene (BAG) family in Musa spp.

A.Dash and S. B. Ghag

Scientific Reports, 12 (2022) 625.

In silico insight of cell-death-related proteins in photosynthetic cyanobacteria.
S. B. Ghag and ]. S. D’Souza
Arch. Microbiol. 204 (2022) 511.

Heterologous protein expression and production platforms: The how, now and wow
of it

J. S. D'Souza, S. B Ghag and Dong-Yup Lee

Frontiers in Bioengineering and Biotechnology, 2 (2022) 1222.

Algal polysaccharide’s potential to combat respiratory infections caused by Klebsiella
pneumoniae and Serratia marcesceens biofilms

J. Vishwakarma, B. Waghela, B. Falcao and S. L. Vavilala,

Appl. Biochem. Biotechnol., 194 (2022) 671-693.

Ebselen’s potential to inhibit planktonic and biofilm growth of Neisseria mucosa
S. A. Shaikh, I. K. Priyadarsini and S. L. Vavilala
Curr. Chem. Biol., 16 (2022) 61-69.

Selenium and platinum compounds in cancer therapy: Potentiality of their progeny
as future chemotherapeutics

K. Indira Priyadarsini and Vimal K. Jain

Curr. Chem. Biol., 16 (2022) 1-11.
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38. Unravelling the molecular interactions of diselenodipropionic acid (DSePA) with
human serum albumin (HAS)
S. A. M. Shaikh, S. L. Gawali, V. K. Jain and K. I. Priyadarsini
New ]. Chem., 46 (2022) 10560-10567.

39. Electronic effects of ligand on the core of tetraorganodistannoxanes
N. Kushwah, A. Wadawale, G. Kedarnath, K. R. S. Chandrakumar and V. K. Jain
Polyhedron, 226 (2022) 116074.

40. peri-N-amine-perylenes, with and without phenyl bridge: Photophysical studies and
their OLED applications
S.J. N. Dixit, C. V. Gupta, G. S. Naidu, S. Bose and N. Agarwal
J. Photochem. Photobio. A: Chem., 426 (2021) 113710-113718.

41. Voltage tunable white light generation from combined emission of monomer and
electromer in phenanthroimidazole based OLED
C. V. Gupta, S.]. N. Dixit, N. Agarwal and S. Bose.
J. Photochem. Photobio. A: Chem., 429 (2022) 113922.

42. Understanding the partitioning of polyamines in micelles and delivery to the carrier
protein: Thermodynamic approach
Tinku, A. K. Prajapati and S. Choudhary
J. Mol. Liquids, 346 (2022) 118303.

43. A thermodynamic approach to understand the partitioning of tetracycline family
antibiotics in individual and mixed micellar systems
Tinku and S. Choudhary
J. Chem. Thermodyn., 165 (2022) 106664.

44. Functional foods and bioactive compounds in the management of neurodegenerative
diseases: editorial
S. Choudhary
Int. ]. Food Sci. Technol., 57 (2022) 1440-1441.

45. Thiolate-assisted copper(I) catalyzed C-S cross coupling of thiols with aryl iodides: scope,
kinetics and mechanism
S. P. Bakare and M. Patil,
New. ]. Chem., 46 (2022) 6283 - 6295.

46. In vitro, in vivo and in silico rationale for the muscle loss due to therapeutic drugs
used in the treatment of Mycobacterium tuberculosis infection
S. Pathak, N. Deori, A. Sharma, S. Nagotu and A. Kale
Journal of Biomolecular Structure and Dynamics, 40 (2022) 44-60.

47. Dynamics in condensed phase for systems involving phase functions obeying
Gaussian statistics
Alok Samanta and Swapan K. Ghosh
J. Indian Chem. Soc., 99 (2022) 100290.
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48.

49.

50.

51.

52.

53.

54.

55.

56.

Some approximate formulae from the ancient times
S. G. Dani
The Mathematics Consortium Bulletin, 3 (2022) 23-32.

Emergence of an island of extreme nuclear isomerism at high excitation near 28Pb

S. G. Wahid, S. K. Tandel, Saket Suman, P. C. Srivastava, Anil Kumar, P. Chowdhury,
F.G. Kondev, R. V. F. Janssens, M. P. Carpenter, T. Lauritsen, D. Seweryniak and S.
Zhu

Physics Letters B, 832 (2022) 137262.

Isomers in 203T1 and core excitations built on a five-nucleon-hole structure

V. Bothe, S. K. Tandel, S. G. Wahid, P. C. Srivastava, Bharti Bhoy, P. Chowdhury, R. V.
F. Janssens, F. G. Kondev, M. P. Carpenter, T. Lauritsen, D. Seweryniak and S. Zhu
Physical Review C, 105 (2022) 044327.

Toxic and carcinogenic constituents of jewelry in the Indian retail market determined
using x-ray fluorescence

N. Rathore and S. K. Tandel

X-Ray Spectrometry, 51 (2022) 2.

Level structure in the transitional nucleus 215Fr

K. Yadav, A. Y. Deo, Madhu, Pragati, P. C. Srivastava, S. K. Tandel, S. G. Wahid, S.
Kumar, S. Muralithar, R. P. Singh, I. Bala, S. S. Bhattacharjee, R. Garg, S. Chakraborty,
S. Rai and A. K. Jain

Physical Review C, 105 (2022) 034307.

Evolution of nuclear structure through isomerism in 216Fr

Madhu, K. Yadav, A. Y. Deo, Pragati, P. C. Srivastava, S. K. Tandel, S. G. Wahid, S.
Kumar, S. Muralithar, R. P. Singh, I. Bala, S. S. Bhattacharjee, R. Garg, S. Chakraborty,
S. Rai and A. K. Jain,

Physical Review C, 105 (2022) 034308.

Electrically tunable SERS active substrate exploiting electro-optic property of LiNbO3
on Au-grating

R. Goel, V. Awasthi, P. Rai and S. Dubey

Optical Materials, 122 (2022) 111735.

AstroSat Observation of X-ray Dips and State Transition in the Black Hole Candidate
MAXI J1803-298

AJana, S. Naik, G. K. Jaisawal, B. Chhotaray, N. Kumari and S. Gupta

Monthly Notices of the Royal Astronomical Society, 511 (2022) 3922-3936.

Intranight variability of ultraviolet emission from powerful blazars

K. Chand, G. Krishna, A. Omar, H. Chand, S. Mishra, P.S. Bisht and S. Britzen
Monthly Notices of the Royal Astronomical Society, 511 (2022) L13 - L18.
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57.

58.

59.

60.

The twin radio galaxy TRG j104454+354055
G. Krishna, R. Joshi, D. Patra, X. Yang, L.C. Ho, P. J. Wiita and A. Omar
Monthly Notices of the Royal Astronomical Society, 514 (2022) L36 - L40.

Discovery of x-shaped morphology of the giant radio galaxy 0503-286

P. Dabhade and G. Krishna

Astronomy & Astrophysics, 660 (2022) L10.

X-Shaped radio galaxy 3C 223.1: A “double boomerang’ with an anomalous spectral
gradient

G. Krishna and P. Dabhade

Astronomy & Astrophysics, 663 (2022) LS.

Changes in the Near-surface Shear Layer of the Sun
H. M. Antia and S. Basu
Astrophysical Journal, 924 (2022) 19.

Patent publications

Use of 3,3'-Diselenodipropionic Acid (DSePA) as an Anticancer Agent

A. Kunwar, V. V. Gandhi, V. Gota, J. S. Goda, J. Kode, L. B. Kumbhare, V. K. Jain and
K. I. Priyadarsini

US Patent Number: US 11, 213, 499, B1, January 2022.

A Process for the Preparation of Liposomes Using Supercooled Micelle and Emulsion
S. L. Gawali, K. C. Barick, K. I. Priyadarsini and P. A. Hassan
Indian Patent Number: 390956, March 2022.

A portable device for estimation of curcumin content in turmeric

Tanveer Tadavi, Manender Yadav, B. E. Vardhaman, Karthikeyan Subbu, Neeraj
Agarwal and K. I. Priyadarsini

Indian Patent being filed by DAE

Publications in book chapters

Role of the cytoskeletal protein, actin in various diseases

S. Pathak, A. Kale, C. M. Santosh Kumar, M. Sheikh, in ‘Dietary Phytochemicals’,
Editors: C. Egbuna and S. Hassan, Springer, (2021) pp 95-124;
https:/ /doi.org/10.1007 /978-3-030-72999-8_6.

Cognition of the circle in ancient India

S. G. Dani

In: Mathematics, its applications and history, S. G. Dani (Ed.), Narosa Publishing
House (2022), 10.1 - 10.14.

Geometry in ancient Jaina works

S. G. Dani

Mathematics in Ancient Jaina Literature, edited by S. G. Dani and S. K. Jain (Ohio
University, USA), with the cooperation of P. K. Shah (Jain Centre of Greater Boston,
MA, USA), Published by World Scientific Publishers (2022).
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Some constructions in Manava Sulvasutra

S. G. Dani, in ‘History and Development of Mathematics in India’, pp. 373-385;
Proceedings of Kanchipuram conference; Editors: Sita Sundar Ram and V.
Ramakalyani, published by National Mission for Manuscripts, New Delhi, co-
published by D. K. Printworld (P) Ltd., New Delhi 2022.

Metal chalcogenolates: Synthesis and applications to materials science
V. K. Jain and R. S. Chauhan, in ‘Chalcogen Chemistry: Fundamentals and
Applications’; E. V. Lippolis, C. Santi, E. J. Lenardao and A. L. Braga, RSC, UK (2022).

Publications in books

‘A Graduate Course in NMR Spectroscopy’, Authors: Ramakrishna V. Hosur and Veera
Mohana Rao Kakita, Published by: Springer Nature Switzerland AG (2022); ISBN: 978-
3-030-88768-1; eISBN 978-3-030-88769-8.

‘Mathematics, its Applications and History’, Editor: S.G. Dani; Published by: Narosa
Publishing House (2022); ISBN: 978-81-8487-723-6.
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Invited Talks, Conferences/Symposium and Presentations

School of Biological Sciences
Dr. Subhojit Sen

1.

Engineering the green alga Chlamydomonas for epigenetic drug discovery using in vivo
screens

S. Sen

Global Summit on Drug Delivery, Discovery and Pharmaceutical Formulation, Virtual
International Conference, 23 September, 2021.

Understanding DNA: 3D folding influences how we read our Genes

S. Sen

Online Workshop, Science Movement, Odisha, organised by Subhadra Charitable Trust,
13 February 2022.

School of Chemical Sciences
Dr. V. K. Jain

1.

UM-DAE CEBS: A journey from BRNS project to grant-in-aid institute of DAE
V. K. Jain

One day Scientific meet in the memory of Prof. S. M. Chitre, CEBS, Mumbeai, 11
January 2022.

The chip crisis - A eureka moment

V. K. Jain

Tuesday Colloquium, UM-DAE CEBS, Mumbai, 01 March 2022.

Dr. Swapan Ghosh

1.

Concept of density in modeling chemistry across length scales

S. K. Ghosh

Virtual National Workshop on “Recent Trends in Computational Chemistry”, held at
Somaiya Vidyavihar University, 11 - 12 August, 2022.

Density functional theory in parameter space

S. K. Ghosh

17th Theoretical Chemistry Symposium (TCS - 2021), organized by IISER, Kolkata, 11-
14 December, 2021.

Concept of density in modelling molecules and materials across length scales

S. K. Ghosh

National Conference on Molecular Modelling and Simulations (NCMMS 2022), at VIT,
Bhopal, 28 February- 2 March, 2022.

Concept of density in modelling chemistry across length scales

S. K. Ghosh

International Seminar on Advanced Research in Molecular & Material Science-2022
(ARM2S-2022) at Sikkim Manipal University in collaboration with Indian Chemical
Society, 1-2 March, 2022.

Dynamics in condensed phase: A view through the window of a reduced space
description

S. K. Ghosh

International Conference on Theoretical Chemistry Meeting: Structure and Dynamics
(TCMSD-2022), IACS, Kolkata, 26-29 May, 2022.
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Dr. K. I. Priyadarsini

1.  ROS: Chemistry and reactions with plant phenols
K. 1. Priyadarsini
UGC Refreshers course in Life Sciences titled “New technology for a healthy body and
mind”, Manipur University, 11 December, 2021.

2. Chemistry and biology of trace element selenium
K. I. Priyadarsini,
UGC Refreshers course in Life Sciences titled “New technology for a healthy body and
mind”, Manipur University, 13 December, 2021.

3. Turmeric-the wonder herb for human well-being
K. I. Priyadarsini
National Science Day 2022 celebrations at Vignan’s Institute of Engineering for Women
(VIEW), Vadlapudi, Visakhapatnam, Andhra Pradesh, India, 27 February 2022.

4. Rejoicing my journey in DAE. Did I have to break the bias?
K. I. Priyadarsini
Prof Archana Sharma Memorial Lecture Award during NASI International Women's
Day celebrations, 08 March 2022.

Dr. Neeraj Agarwal
1.  Synthesis, ultrafast photophysics of polyacene derivatives and their applications in
organic electronics
N. Agarwal
MOSM-2021, University of Yekaterinburg, Yekaterinburg, Russia, 8-12 November, 2021.
2. Role of analytical techniques in materials synthesis to applications in organic electronics
N. Agarwal
58t Annual Convention of Chemists, Indian Chemical Society, 21-24 December 2021.

Dr. Avinash Kale

1. Understand your waste
A. Kale
NSS wing of Vivekananda Education Society College of Arts, Science & Commerce
(Autonomous), Chembur, Mumbai as a part of cleanliness drive, February 2022.

Dr. Sinjan Choudhary

1.  The application of calorimetric methods in targeted drug delivery
S. Choudhary
Biosimilar workshop digital edition titled “Biophysical application of calorimetric
methods in biotherapeutics development.” ICT Mumbai, 13 August, 2021.

2. Natural plant products-based therapeutics: a search for new generation of combination
therapy and phytopharmaceuticals for Parkinson’s disease
S. Choudhary
9th International Conference on Parkinson’s and Movement Disorders, Paris, France,
11-12 February, 2022.
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School of Mathematical Sciences
Prof. S. G. Dani

1.

10.

Hyperbolic geometry, modular group and continued fractions

S. G. Dani

NASI-TIMC workshop on Differential Geometry, (online, coordinated on behalf of the
Central University of Punjab), during 19-24 July, 2021, by Krishnendu Gongopadhyay
and Gauree Shanker, 19 July, 2021.

Glimpses of ancient Indian mathematics

S. G. Dani

‘Indian knowledge system’, workshop under the AICTE Training and Learning Scheme,
organized by the Department of Mathematics of the Institute of Chemical Technology,
Mumbai, 29 October, 2021.

Jaina contributions to mathematics of ancient times

S. G. Dani

Series of lectures arranged on the occasion of the 75t anniversary of Indian
independence, by the Harish-Chandra Research Institute, Allahabad, 12 November,
2021.

Some ad hoc mathematical formulae from ancient times

S. G. Dani

Ramjas College, Delhi, 7 December, 2021.

Exploration of history of ancient Indian mathematics - the Indian contributors

S. G. Dani

Annual conference of the Indian Society for History of Mathematics, organized, Ramjas
College, Delhi, 16-18 December, 2021.

Promoting Mathematics - The NBHM Experience

S. G. Dani

A lecture in the Series ““Institution Building and Nurturing Initiatives in Independent
India”, organized by the Society for Promotion of Science and Technology in India, in
collaboration with Haryana State Council for Science, Innovation and Technology, 22
December 2022, the National Mathematics Day.

Ancient Indian Mathematics: an overview

S. G. Dani

St. Petersburg Seminar on the History of Mathematics, 06 January 2022.

Some approximate formulae from the ancient times

S. G. Dani

Math Clinic project of Math4all (Organizers: Prof. I. K. Rana (Ex-IIT Bombay) and Dr. S.
Dey (Chennai Mathematical Institute)), 29 January 2022.

Glimpses of ancient Indian mathematics

S. G. Dani

‘Indian knowledge systems”, at the workshop, during February 11-15, 2022, AICTE
Training and Learning Scheme, organized by the Department of Mathematics of the
Institute of Chemical Technology, Mumbai, 13 February 2022.

Pioneering historians of Indian mathematics

S. G. Dani

‘Mathematics in India: Some Highlights’, organized by the Ministry of Culture of the
Government of India, in association with AICTE, 25 February 2022.
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11.

12.

13.

Geometry in ancient India

S. G. Dani

‘National Workshop on Ancient Indian Mathematics’, organized online by the
Department of Mathematics and Statistics, School of Basic Sciences, Central University
of Punjab, Bathinda, sponsored by The Mathematical Consortium (India), 14-16 March
2022.

Geodesics on the modular surface and continued fraction expansions of their endpoints
S. G. Dani

Online lecture in Geometry, Groups and Mathematical Philosophy — An International
Conference in Honor of Ravi S. Kulkarni's 80t Birthday, at Bhaskaracharya
Pratishthana, Pune, during 21-24 May, 2022.

Pioneering mathematicians of independent India

S. G. Dani

A short online presentation in the programme “Basic Sciences for Atmanirbharata”
organized by the Rajiv Gandhi Science and Technology Commission, Mumbai, 23 June
2022.

Prof. Saradha Natarajan

1.

A bullet-train journey from Diophantus (250 C.E) to Erdos (1913- 1996)
N. Saradha
An online talk organized by K. ]J. Somaiya college of Science and Commerce,

Department of Mathematics, in association with Indian women and Mathematics, 15
June 2022.

School of Physical Sciences
Prof. H. M. Antia

1.

Helio- and Astero-seismology

H. M. Antia

NIUS students at HBCSE, Mumbai on 27 December 2021.

Chitre's View of the Solar Interior

H. M. Antia

Chitre memorial symposium at CEBS, 11 January 2022.

Helioseismic Study of the Rotation Shear Layers in the Sun

H. M. Antia

Max Planck Institute for Solar System Research, Gottingen, 12 April 2022.

Dr. Sangita Bose

1.

Role of finite size effects and inhomogeneity on phase fluctuations in nano-
superconductors

S. Bose

National conference in Quantum Matter (QMAT-4), 8-11 December, 2021.

Dr. Sujit Tandel

1.

Series on Nuclear Isomerism,

S. Tandel

Online School on Nuclear Structure using Gamma-Ray Spectroscopy organized by the
Inter University Accelerator Centre, New Delhi, 20-24 September, 2021.
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Quantum shell effects and their role in the stability of the heaviest atomic nuclei

S. Tandel

Online Conference on Emerging Trends in Physical Sciences, ICFAI University, Tripura,
27 September - 1 October, 2021.

Spin and K isomers in heavy and super-heavy nuclei

S. Tandel

Coordinated one-day pre-symposium orientation programme at the DAE Nuclear
Physics Symposium, 30 November, 2021.

Dr. Ananda Hota

1.

Black hole Galaxy coevolution using GMRT and RAD@home citizen science research
Ananda Hota

RAD@home Astronomy Workshop organized by the Department of Science and
Technology, Govt. of Rajasthan.

Fundamentals of Astronomy and facing future challenges with RAD@home and GMRT'
Ananda Hota

Maharani College, Rajasthan University, as part of their activity to pay a tribute to Late
Prof Govind Swarup, FRS on his first death anniversary, 7 September, 2021.

Join Black hole-galaxy co-evolution research through #RAD@Homelndia Collaboratory
Ananda Hota

AICT-funded Faculty Development Programme, organised by B. P. Podar Institute of
Technology and Management, Kolkata.

RAD@Home Astronomy Workshop

Ananda Hota

Motilal Nehru College, University of Delhi, 5 - 6 February 2022.
#RAD@TezpurUniversity #RAD@InSClIgnis

Ananda Hota

InSClIgnis programme organised as part of their national science day celebration,
Tezpur University, 20 February 2022.

Astronomy with the National Calendar of India

Ananda Hota

Institute of Distance and Open Learning, University of Mumbai, 4 April 2022.
#RADatHomelndia citizen science for black hole galaxy co-evolution studies

Ananda Hota

Global Astronomy Month by Hex-Star Universe and SA Citizen Science Group, 9 April
2022.

Indian National Calendar and #RADatHomelndia citizen science research

Ananda Hota

Curtain Raiser to the Azadi Ka Amrit Mahotsav Nation Conference on Indian National
Calendar in the University of Mumbai organized by Vijnana Bharati and the Ministry
of Culture, Government of India., 11 April 2022.

Nationwide Inter-University citizen science for blackhole galaxy Co-evolution”
Ananda Hota

RAD@home Astronomy Workshop by University Faculty Association, India, 16 April-
23 May 2022.
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RAD@home Collaboratory: Case study of citizen science practices in India

Ananda Hota

Multi-stakeholder roundtable on citizen science policy and practices in India organized
by Department of Science and Technology-Centre for Policy Research, Indian Institute
of Science, Bangalore, 10 May 2022.

RAD@home, India: The only Swadeshi citizen science research in Astronomy since 2013
Ananda Hota

Vigyan Utsav: “Basic Science for Atmnirbhartha” as a part of Azadi Ka Amrit Mahotsav
organized by Department of Science and Technology (Govt of India) and Council of
Science & Technology (Govt. of Uttar Pradesh), Lucknow, 6 June 2022.

Understanding multi-wavelength observational data on Asteroids

Ananda Hota

International Asteroid Day and “Azadi ka Amrit Mahotsav’ at the Nehru Science Centre
Mumbai (NCSM, Govt of India), 30 June 2022.

Dr. B. S. Paradkar

1.

Rayleigh-Taylor-like instability in the laser driven radiation pressure acceleration
A. S. Paradkar
The fluids group meeting at ICTS, Bangalore, 18 February, 2022.
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Colloquia

CEBS organises colloquia on Tuesdays at 2.30 pm on topics of academic interest by reputed

speakers, researchers, and scientist etc. to facilitate exchange of ideas. The list of colloquia held

during 2021-2022 is reproduced below. The colloquia were organized either in virtual mode

or in hybrid mode.

1.

10.

11.

The Saga of Indian Science Olympiad
Prof. Vijay Singh, UM-DAE CEBS, 31 August, 2021.

The Riemann Zeta Function and its Generalizations
Prof. Dipendra Prasad, IIT Bombay, 07 September, 2021.

From cells to tissues to organs to organ systems: Dissecting molecular regulators of
development
Dr. Deboyoti Chakraborty, CSIR-Institute of Genomics, 14 September, 2021.

COVID safety precautions
Dr. Rajendra Agarkar, Medical Advisor, UM-DAE CEBS, 28 September, 2021.

Percolation on a hyperbolic background
Prof. Mahan Maharaj, Tata Institute of Fundamental Research, 05 October, 2021.

The dominant role of convection and turbulence in the ocean: A new understanding of
global ocean circulation
Dr. Bhishakhdatta Gayen, University of Melbourne/IISc Bangalore, 12 October, 2021.

Geometry's intervention in arithmetic
Prof. M. S. Raghunathan, UM-DAE CEBS, 26 October, 2021.

Playing with light, on Tuesday
Prof. Etienne Ghys, CNRS and the French Academy of Sciences, 02 November, 2021.

Shape coexistence in nuclei far from stability: A Fingerprint of specific nucleonic
correlations

Prof. Robert Janssens, University of North Carolina at Chapel Hill, USA, 02 November,
2021.

The novel regime of interaction of lasers with magnetized plasma
Prof. Amita Das, IIT Delhi, 09 November, 2021.

Drug delivery for the treatment of children’s cancer
Prof. Maria Kavalaris, University of New South Wales, Australia, 16 November, 2021.
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Excited state phenomena in fluorogenic molecules and semiconductor nanocrystals
Prof. Anindya Datta, IIT Bombay, 23 November, 2021.

Deep learning for partial differential equations
Prof. Siddhartha Mishra, ETH, Zurich, Switzerland, 07 December, 2021.

Stark Conjectures
Prof. Mahesh Kakde, Department of Mathematics, IISC, Bengaluru, 08 February, 2022.

Breaking Bonds to Order-A Dream Still Alive?
Prof. J. P. Mittal, Distinguished Professor and Chair, Academic Board, UM-DAE CEBS,
15 February, 2022.

Topology-specific stabilization of G-quadruplex DNAs using designer molecules”
Prof. Pradeep Kumar PI, Department of Chemistry, IITB, 22 February, 2022.

The Chip Crisis-A Eureka Moment
Prof. V. K Jain, Director, UM-DAE CEBS, 01 March, 2022.

On Double Danielewski Surfaces and the Cancellation Problems
Prof. Neena Gupta, Statistics and Mathematics Unit, Indian Statistical Institute, Kolkata,

15 March 2022.

Electron accelerators for research and development
Prof. Archana Sharma, BARC, 22 March, 2022.

Geometrical Phase Transitions
Prof. Deepak Dhar, IISER Pune, 29 March, 2022.

Who is the fairest of them all? (Spectral Ranking)
Prof. Vivek S. Borkar, IIT Bombay, 5 April 2022.

Lecture on fire fighting and its safety
Mr. Bharat Joshi, Security Officer, TIFR, 12 April 2022.

Lessons from misunderstanding immunity
Prof. Satyajit Rath, Department of Biology, IISER Pune, 19 April 2022.

Laser spectroscopic tools in understanding atmospheric chemistry
Prof. Rajakumar Balla, IIT Madras, 26 April 2022.
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11  Scientific Collaborations

School of Biological Sciences

Prof. S.K. Apte: Dr. Bhakti Basu in MBD, BARC in the area of Deinococcus radiation-
responsive gene expression and with Dr. Chitra Seetharam-Misra in MBD, BARC on uranium
bioremediation by genetic engineering of Deinococcus radiodurans.

Prof. Jacinta D’Souza: Prof. Santhosh Chidangil, HoD, Dept. of Atomic and Molecular
Physics, Manipal University on the project titled, ‘Raman Spectroscopy of flagellar proteins’;
Prof. Takashi Ishikawa (Paul Scherer Institute, Switzerland) and Dr. Alexander Leitner (ETH,
Zurich) on the project titled, ‘Molecular and structural insight into an Adenylate Kinase-rich
Multiprotein complex in the flagellar/ciliary central pair by in vitro and in vivo cryo-EM
imaging’; Dr. Pushpa Mishra, DST-INSPIRE Faculty (UoM, Dept. of Biophysics) on the project
titled, “Curcumin, a potential initiator of apoptosis via direct interactions with Bcl-xL and Bid’;
Dr. Siddhesh Ghag, Asstt. Prof. (CEBS) on the project titled, ‘Studying the interactors of SIX1,
a regulator of Fusarium banana pathosystem’; Dr. Manu Lopus, Reader F (CEBS) on the
project titled, ‘Studying the interaction of FAP174, a ciliary protein with microtubules’.

Dr. Manu Lopus: Prof. R.V. Hosur on NMR characterization of garlic polyphenols-coated
gold nanoparticles; Prof. Pradeep Naik, Sambalpur University on molecular dynamic
simulation studies of drug-protein interactions.

Dr. V.L. Sirisha: Dr. Vandana Patravale, ICT, Mumbai. Antibiofilm potential of liposomal
encapsulated garlic extracts against Pseudomonas aeruginosa infections; Dr. Indira Priyadarsini,
SCS, UM DAE CEBS, Elucidating the antibacterial and antibiofilm potential of selenium based
and curcumin containing compounds; Dr. Seelva Kumar, Dr. D. Y. Patil University, Molecular
docking, Molecular dynamic simulations and computational screening to design cyclic di
GMP and Quorum sensing inhibitors; Dr. Manu Lopus, SBS, UM DAE CEBS, Understanding
the potential of tryptone stabilised silver nanoparticles as a potent antibiofilm drug lead.

Dr. Subhojit Sen: Prof. Malay Patra, TIFR to measure intracellular zinc using ICP-MS; Prof.
Anindya Datta, IIT-B to image intracellular zinc using fluorescent probes; Prof. Vainav Patel
(NIRRH), Designing strategies to purge latent HIV reservoirs in vivo with.

School of Chemical Sciences
Prof. D. K. Palit: Prof. Rajib K. Mitra, S N Bose Centre for Basic Sciences, Kolkata. Topic:
Ultrafast dynamics of proton transfer reactions.

Dr. Neeraj Agrawal: Dr. Sangita Bose, School of Physical Sciences, CEBS, on Fabrication of
OLEDs; Dr. K.R.S. Chandrakumar, Theoretical Chemistry Division, BARC, Mumbai and Dr.
Sajeev Chacko, Department of Physics, University of Mumbai on Theoretical Calculations; Dr.
Biswajit Manna, Radio and Photochemistry Division, BARC, Mumbai on Femtosecond laser
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spectroscopy; Prof. Ksenija Glussac, Department of Chemistry, University of Illinois at
Chicago, Chicago, USA on Ultrafast dynamics.

School of Mathematical Sciences

Prof. S. G. Dani: Dr. Hemangi Shah, Harish-Chandra Research Institute, Allahabad on
“Anosov automorphisms”; Dr. Venkateshwar Pai, IISER, Pune on “Ancient Indian
Mathematics”.

Dr. Sarada Natarajan: Dr. Divyum Sharma, BITS,Pilani on “Number theory”.

Dr. Swagata Sarkar: Prof. Samik Basu, Stat-Math Unit, ISI-Kolkata, Debanil Dasgupta, Stat-
Math Unit, ISI-Kolkata, Prof. Shilpa Gondhali, Dept. of Mathematics, BITS-Pilani, Goa
Campus on “p-Local Decompositions of Projective Stiefel Manifolds”; Prof. Samik Basu, Stat-
Math Unit, ISI-Kolkata and Arnab Goswami, School of Mathematical Sciences, UM-DAE
CEBS, Mumbai on “Endomorphisms of Cohomology Algebra of spaces G/P”.

School of Physical Sciences

Dr. Padmanabh Rai: Dr. Satish Kumar Dubey, IIT Delhi on “Surface enhanced Raman
spectroscopy of individual nanomaterial”; Prof. A. Venugopal, NPL and TIFR, on “Single
photon emission from NV centre in diamond”; Janvi Gems and BLGD (Industry) on Synthesis
and scientific application of single crystal diamond”.

Dr. Sangita Bose: Dr. N. Agarwal, UM-DAE CEBS on “Organic Electronic devices”.

Dr. Ameeya Bhagwat: Prof. Ramon A. Wyss (KTH Stockholm, Sweden), Prof. Xavier Vinyes
and Prof. Mario Centelles (University of Barcelona, Spain), Prof. Peter Schuck (CNRS
Grenoble, France) on “Nuclear Mass Formulas”; Prof. Xavier Vinyes and Prof. Mario Centelles
(University of Barcelona, Spain), Prof. Peter Schuck (CNRS Grenoble, France) on “Semi-
classical Approaches to Nuclear Structure”; Prof. Roberto Liotta (KTH Stockholm, Sweden)
on “Berggren Representation and Cluster Decay Phenomena”; Prof. Wasi Haider (Ex Aligarh
Muslim University), Prof. ]. R. Rook (University of Oxford, UK), Dr. Syed Rafi (Govt. Degree
College, Pulwama, J&K) on “Brueckner - Hartree - Fock Approach to Optical Potentials”; Dr.
Neelam Upadhyay (Amity University, Mumbai) on “Non-local effects in low energy nuclear
scattering”; Prof. Sudhir R. Jain, NPD, BARC on “Generalised Extreme Value Distributions”

Dr. Bhooshan Paradkar: Prof. Kowsik Bodi (Dept. of Aerospace, IITB, Mumbai), on “Particle-
In-Cell modeling of Hall thruster”.
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12 Externally Funded Research Projects
Principal Title of the Project Funding Agency Duration Amount
Investigator (INR)
School of Physical Sciences

Dr. Sangita Investigation of Science and 01.03.2022 43,49,764/ -
Bose (PI) performance of TADF Engineering to

based OLED devices of Research Board 28.02.2025

small organic (SERB)

molecules by transport

based spectroscopy
Dr. Sangita Probing the role of Science and 01.08.2018 41,78,146/ -
Bose (PI) phase fluctuations in Engineering to

Nb-Cu nanocomposite Research Board 31.07.2021

thin films by magnetic (SERB)

penetration depth

studies
Dr. NV centre based single Science and 14.03.2022 85,89,628/ -
Padmnabh crystal diamond for Engineering to
Rai (PT) next generation Research Board 13.03.2025

quantum technologies (SERB)
Dr. Synthesis and Janvi Gems (Surat) | 01.09.2021 9,00,000/ -
Padmnabh industrial application / Industrial to
Rai (PI) of single crystal Consultancy 31.08.2022

diamond
Dr. Bhooshan | Study of X-ray Binaries Department of 21.03.2020 39,98,000/ -
Paradkar and other Cosmic Space to

Sources using data 20.03.2023

from Astrosat

Observations
Dr. Sujit Competition between Inter-University 01.11.2018 6,75,000/ -
Tandel (PI) intrinsic and non-axial | Accelerator Centre to

collective states in Au 31.10.2021

isotopes

School of Chemical Sciences

Dr. Sinjan Combating malaria by DST-SERB Core 05.02.2020 | 52,39,695/-
Choudhary inhibiting the action of Research Grant to
(PI) Plasmepsin-V: Physico- (Grant number: 04.02.2023

chemical insights’

CRG/2019/000267)
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13 Events: 2021-2022

14th Foundation Day Celebration
14t Foundation Day of CEBS was celebrated on Friday, 17 September, 2021. Prof. G. D.
Yadav (FNA, FTWAS, FASc, FNASc, FNAE, FRSC, FIChemE, Padma Shri Awardee, Former
Vice Chancellor, ICT, Mumbai) delivered the Foundation Day lecture in hybrid mode on
“Green Hydrogen as the Saviour of the Planet: Conversion Refineries and Sustainability” .
He emphasized that carbon should not be used as a source of fuel or energy but be valorized
to other products. In controlling CO; emissions, hydrogen will play a critical role.

Hydrogen is best suited for converting
waste biomass and carbon dioxide
emanated from different sources, whether
fossil or biomass into fuels and chemicals as
well as it will also lead, on its own as energy
source, to the carbon negative scenario in
conjunction with other renewable non-

carbon sources.

This new paradigm for production of fuels
and chemicals not only offers the greatest
monetization potential for biomass and shale
gas, but it could also scale down output and
improve the atom and energy economies of
oil refineries. Green hydrogen will be the
savior of the planet. A large number of
students, faculty and staff members attended
the lecture.

Felicitation of CEBS faculty and staff by Mumbai University on the occasion of
getting A++ grade from NAAC

NAAC has awarded A++ grade (with score 3.65) to the
University of Mumbai. CEBS, played a crucial role in the
assessment process and proactively participated in
it. University of Mumbai organized a felicitation programme
on Wednesday, 17" November, 2021 at 11.00 am in
Sashikumar Madhusudan Chitre Hall (PF-AG 14). On this
occasion, Dr. Suhas Pednekar, Hon. Vice-Chancellor,
University of Mumbeai felicitated all the staff and faculty of
CEBS with a memento. Other dignitaries from the University,
Prof. R. Kulkarni, PVC, Registrar, members of the
Management Council and others were present during this

felicitation function.
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National Science Day

CEBS organizes the National Science Day (NSD) every year to commemorate discovery of the
Raman Effect. Dr. A. K. Tyagi, Director, Chemistry Group, Bhabha Atomic Research Centre,
delivered the National Science Day Lecture on 28t February, 2022 in
Sashikumar Madhusudan Chitre Hall (PF-AG 14). He delivered his lecture on “Research at
the interface of chemistry, physics and life sciences” on the theme for 2022 NSD - Integrated
approach in science and technology for sustainable future.
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Anti-Terrorism Day

Every year, 21st May is observed as Anti-Terrorism Day. However, since this year 21st May
was falling on Saturday, as per the instructions from DAE, Anti-Terrorism Day was observed
on 20t May 2022. All the staff members took pledge to oppose all forms of terrorism and
violence.

World Blood Donor Day
World Blood Donor Day was observed on 14t June, 2022. All the staff members took pledge
to donate blood regularly.

International Yoga Day

The 8t International Yoga Day was observed on 21st June, 2022. Ms. Dipti Deshpande a
renowned yoga teacher has performed yoga which can be perform in the office on our chair.
A number of students, faculty and staff members participated in this activity through zoom
meeting.

Swachhata Pakhwada 2022

Swachhata Pakhwada was observed between 16 February 2022 and 01 March 2022. Various
posters of awareness of cleanliness have been prepared and put up on Notice Board. As a
continued activity of Swachhata Abhiyan, the followings are carried out throughout the year:

] Separation of Electronic waster, wet waste, solid waste, organic, inorganic and acid
waste, Bio-hazardous waste.

. Due to COVID 19 sanitization is being done on regular basis.

. Collection of paper waste from various labs and offices, shredding was done on 18
February 2022.

. Recycling of plastic waste.

. Maintaining garden and landscaping of premises.

. Fumigation: Fumigation of the premises with cooperation form BMC.

. Clean-up drive: Clean-up drive was conducted on 01 March 2022. Faculty, staff and
students were actively participated in the drive.
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International Women’s Day 2022
The International Women’s Day was celebrated on 08 March 2022. Being #Break the Bias
theme of IWD 2022, CEBS women Cell invited the following eminent woman Scientist to
celebrate their achievements and share their experiences to break the Bias.
*  Prof. Tanusri Saha-Dasgupta (Senior Professor & Director, S. N. Bose National
Center forBasic Sciences, Kolkata).
=  Prof. Neena Gupta (Professor of the Stat-Math Unit of ISI-Kolkata) - could not
join as she was attending another programme wherein, she was bestowed with
the Nari Shakti Puraskar (on the sameday).
=  Prof. Suhita Nadkarni (Associate Professor Biology, IISER-Pune).
*  Prof. Ruchi Anand (Professor of Chemistry, Indian Institute of Technology
Bombay).
All the speakers attended in the online mode. The programme was very received all
participants, both online and offline.
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BBCP@®ASSOCIATES
CHARTERED ACCOUNTANTS

Head Office - Office No 101, Kusum Apartments, 653/A, E ward, Shahupuri 2nd Lane,
Opp. Bhivate Plaza, Kolhapur - 416 001. Maharashtra. Ph. : (0231) 2666003,
Mob: 9960600382, 9673000691. Email : bblcakop@gmail.com ¢ bashishca@gmail.com

'Bilvadal', Near President Hotel, Prabhat Road,8th Lane,
34/10 Erandawane, Pune - 411 004. Maharashtra.

MDA

AUDIT REPORT

The Director

University of Mumbai-Department of Atomic Energy (UM-DAE)
Centre for Excellence in Basic Sciences

Kalina Campus,

Mumbai- 400 098.

We have audited the attached Balance sheet of UNf-DAE-CBS as on 31% March, 2022
and also the Income & Expenditure Account for the year ended on that date annexed
thereto. This Financial statement is the responsibility of the Management; our
responsibility is to express an opinion on these financial statements based on our Audit.

We conducted our Audit in accordance with auditing standards generally accepted in
India. Those standards require that we plan and perform the audit to obtain reasonable
assurance about whether the financial statements are free of material misstatements. An
audit includes examining, on a test basis, evidence supporting the amounts and disclosure
in the financial statements. An audit also includes ‘assessing the accounting principles
used and significant estimates made by management, as well as evaluating the overall
financial statement presentation. We believe that our audit provides reasonable basis for

our opinion.

During the course of our normal Audit procedure, we have made the following
observations which needs to be brought to the attention of the management of the
Organisation: -

1. FIXED ASSETS:

Fixed assets related to department are shown fixed assets schedule and provided
depreciation on it. Fixed assets related to grants are shown under head of current
assets. During the year some of assets which were depreciable last year, are
written off/transferred to the grant received from DAE.

2. Grant given under different heads such as INSPIRE, DAE, DST, etc. are shown
separately.

irect income of previous year was Rs. 27,34,354.53 compared to current year
5. 53,96,036.09. Major part of the indirect income is Guest house charges,

Pune Branch - Mumbai Branch -

Flat Np.305, Blue Bell Appts., B-Wing , Hiranandani Gardens,
IIT Powai, Nr. S.M. Shetty High School, Mumbai - 400 076.
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students’ fees and interest of bank FDR. Similarly indirect expenses are increased
to Rs. 12,37,63,066.50 compared to last year’s total expenses of Rs.
12,21,72,193.23. Major heads in which increase are reported are conveyance &
Maintenance Charges, Laboratory Consumables, overhead expenses, Salary
Expenses, etc.

4. DAE gave instructions that the salary for the month of March is to be paid in the
month of April only. Therefore, provision for the month of March was made and
payment done in the month of April, 2022.

5. Accounts are generally maintained on cash basis.

6. Depreciation is charged as per the SLM method.

Our suggestions regarding audit are as follows:

1. We suggested in last year audit that CEBS needs to conduct monthly/quarterly
review of accounts to ensure more effective internal control in submission of
accounts.

B B C P and Associates 0 ASS

Chartered Accountants

A

CA Sumit D Biranje

Partner

Firm Registration Number: 126822W
Membership Number: 118450

Place: Mumbai
Date: 29/11/2022
UDIN: 22118450BERQOI17154
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UM-DAE CBS

University of Mumbai
Vidyanagari Campus
Mumbai

Balance Sheet as on 31st March 2022.

Particulars Schedule no. As on 31-Mar-2022 As on 31-Mar-2021

Sources of Funds:

|F. uity & Liabilities

Capital Account 1 62,50,55,370.37 49,60,50,990.77

Reserves & Surplus 2 (48,55,64,580.53) 13,94,90,789.84 (36,61,14,266.72) 12,99,36,724.05

Current Liabilities 3 1,11,61,583.00 85,86,066.00
Total 15,06,52,372.84 13,85,22,790.05

Application of Funds:

Assets

Fixed Assets 4 8,27,63473.13 8,68,55,792.51

Investments 36,50,000.00 28,50,000.00

[Current Assets 5 6,42,38,899.71 4,88,16,997.54
Total 15,06,52,372.84 13,85,22,790.05

For

B B C P and Associates

CA Sumit Biranje

Partner

Firm Registration Number: 126822W
Membership No: 118450

Date: 29/11/2022

Place: Mumbai
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UM-DAE CBS

University of Mumbai
Vidyanagari Campus

Mumbai

Income and Expenditure Statement for the year ended 31st March 2022,

1-Apr-2021 to 1-Apr-2020 to
PARTICULARS SCHEDULENO 31-pMar-2022 31-pMar-2021
Revenue from Operation

Indirect Incomes 6 53,96,036.09 27,34,354.53

TOTAL 53,96,036.09 27,34,354.53

Indirect Expenses
Audit Fees 2,95,000.00 3,09,750.00
Conservancy & Maintenance Charges 1,55,42,671.00 1,53,92,674.00
Contingency of VF 7,260.00 43,913.00
Conveyance 24,59,120.00 13,88,473.00
DG Maintenance - 83,780.00
Expenses for M.Sc Students 38,62,648.00 39,03,590.00
Expenses for PhD Students 4,26,594.00 85,172.00
Guest Hosue Expenses 11,275.00 16,579.00
Laboratory Consumables 89,94,042.49 37,83,722.27
Library Expenses 15,41,902.00 73,67,231.00
Overhead Expenses 25,87,961.41 24,45,828.94
Phd. Contingency Grant - 6,14,865.00
Repairs & Maintenance 70,73,289.00 85,23,463.00
Salary A/c 7,59,11,468.00 6,54,60,650.00
Website Expenses - 1,73,361.00
Advertisement Expenses 1,55,331.00 92,590.00
Convocation Fees Paid to UM - 19,750.00
Depreciation on Fixed Assets 59,76,397.00 1,24,05,415.00
Exp on Safety and Security - 5,919.00
Garden Expenses - 5,762.00
Interest on TDS 1,391.00 49,705.00
TOTAL 12‘48‘46‘349.90 1%521!72!193.21

Excess of Income over Expenditure : (11,94,50,313.81) (11,94,37,838.68)|

For

Membership No: 118450
Date: 29/11/2022
Place: Mumbai

TECHNOLOGIES FOR
NEW INDIA@T75S

AT T g AR
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SCHEDULE NO.1
CAPITAL ACCOUNT
PARTICULARS AS AS 31-MAR-2022 | AS AS 31-MAR-2021
Grant Frin INSPIRE Faculty Award - Sanved Kolekar 1,22,850.00 3,06,712.00
Grant From INSPIRE Faculty Award for Tripti Bameta 4,65,482.00 4,65,482.00
Grant From INSPIRE Fellow - Gholam Wahid - 43,400.00
Grant Recd. From RRF for H.M Antia 13,50,000.00 -
Grant Recd From SERB for Padmnabh Rai 2022-2025 68,70,000.00 -
Grant Recd From DST Fro Neeraj and Sangita 1,56,261.00 1,56,261.00
Grant Recd From Indo-Swedish Project for Ameeya 3,91,622.00 3,91,622.00
Grant Recd From INSA for Dr. Gopal Krishna 3,10,000.00 3,03,785.00
Grant Recd From SERB for Sangita Bose 2022-2025 25,85,920.00 -
Grant Recd From INSPIRE for Ishita Menta - 5,07,390.00
Grant Recd From INSPIRE for Siddhesh Ghag - 1,23,495.09
Grant Recd From DAE in RBI A/c 9,01,00,000.00 -
Grant Recd From J.C. Bose Fellowship for R.V. Hosur 2,64,879.00 2,64,879.00
Grant Recd From J.C. Bose Fellowship for S.K. Apte 80,961.00 80,961.00
Grant Recd. From LTMT - 44,879.00
Grant Recd. From NASI for P.C. Agrawal - 29,349.00
Grant Recd From NASI - Gopal Krishna 4,64,914.00 4,64,914.00
Grant Recd From RRF for K. Indira Priyadarsini 2,24,465.00 77,204.00
Grant Recd From SERB 2018 - Sangita Bose - 32,049.68
Grant Recd From SERB for Sunita Patel 6,47,862.00 9,42,609.00
Grant Recd From SERB-NPDF for Vaibhav Kumar Shukla 1,22,341.00 1,22,341.00
Grant Recd. From SERB to Sinjan Choudhary 2019-2022 8,63,006.00 23,87,408.00
Grant Recd From Trushna Exim for Dr. Padmanabh Rai 17,00,906.00 8,00,906.00
Grant Reced. From DST-INSPIRE for Saket Suman 88,527.00 99,294.00
Grant Rece From Inter University for Dr. Sujit Tand 95,000.00 95,000.00
Grant Received From DAE 50,66,58,138.00 47,89,00,000.00
Plan Grant Recd From DAE 48,64,153.37 -
Grant Received From INSA for S. Kailash 2,85,000.00 2,55,000.00
Grant Received From INSPIRE for Sreemoyee Sarkar 15,16,483.00 28,55,408.00
Grant Received From ISRO for Bhooshan Paradkar 10,81,118.00 16,33,000.00
Grant Received From RRF for R. V. Hosur 8,54,779.00 8,54,779.00
Grant Received From SERB for Sangita Bose 6,45,701.00 6,45,701.00
Grant Received From UGC for Dr. Alpa Dashora 1,51,296.00 1,51,296.00
Grnt Recd From SERB - SPDF for Dr. Anuradha Nebhani 3,10,000.00 3,10,000.00
Mess Charges Received From Students 2019-20 5,62,897.00 14,85,057.00
Startup Grant Recd From UGC - Basir Ahmad 2,46,083.00 2,46,083.00
Startup Grant Recd From UGC for Ananda Hota 3,81,773.00 3,81,773.00
Startup Grant Recd. FromUGC Fro Uma Divakaran 5,92,953.00 5,92,953.00
62,50,55,370.37 49,60,50,990.77 |
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SCHEDULE NO.2
RESERVE & SURPLUS
PARTICULARS AS AS 31-MAR-2022 | AS AS 31-MAR-2021
Surplus
Opening Balance (36,61,14,266.72) (24,66,76,428.02)
Add: Profit/ ( Loss) for the year (11,94,50,313.81) (11,94,37,838.70)
TOTAL (48,55,64,580.53) (36,61,14,266.72)
SCHEDULE NO.3
CURRENT LIABILITIES
PARTICULARS AS AS 31-MAR-2022 | AS AS 31-MAR-2021
Duties & Taxes 1,23,594.00 16,159.00
Earnest Money Deposit 2,51,193.00 2,51,193.00
M.Sc. Students Refundable Deposit 18,84,432.00 16,08,500.00
Phd Scholars - Refundable Deposit 1,92,000.00 1,74,000.00
NPS Payable 77,64,097.00 55,13,670.00
Provision for TDS on Salary 8,46,267.00 8,96,144.00
Provision for Vaishali Kedar's Salary - 26,400.00
Advance from Mumbai University 1,00,000.00 1,00,000.00
TOTAL 1,11,61,583.00 85,86,066.00
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SCHEDULE NO.4
FIXED ASSETS

: Opening Balance | Addition During| Written Off Depreciation | Closing Balance
Particulars : Gross Total

As on 01/04/2021 the Year  |during the year for the Year | As on 31/03/2022
Furniture 1,03,99,869 - 1,03,99,869 9,87,987 94,11,882
Laboritory Equiments- Educational 1,02,81,849 27,03,478 8,19,400 | 1,21,65,926 23,47,189 98,18,737
Laboritory Equiments- General 1,26,493 - 1,26,493 12,017 1,14,476
Computeres and Data Processing units 30,02,800 - 30,02,800 9,50,963 20,51,837
office Equipment 88,32,846 - 88,32,846 16,78,241 71,54,605
Work-in-Progress 542,11,936 5,42,11,936 - 542,11,936
Total 8,68,55,793 27,03,478 8,19,400 | 8,87,39,870 59,76,397 8,27,63,473
T
e ADO JC/”, \
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SCHEDULE NO.5
CURRENT ASSETS
PARTICULARS AS AS 31-MAR-2022 | AS AS 31-MAR-2021
Deposits (Asset) 23,38,467.00 23,38,467.00
Loans & Advances (Asset) 1,83,43,442.00 2,02,26,661.00
Cash-in-hand 54,668.00 21,235.00
Bank Accounts 4,16,71,946.71 2,47,00,270.54
Fixed Deposit 1,30,364.00 15,30,364.00
Accured Interest on Bank FD 15,03,063.00 -
Income tax / TDS FY 2021-22 1,96,949.00 -
TOTAL 6,42,38,899.71 4,88,16,997.54
SCHEDULE NO.6
INDIRECT INCOME
|PART[CULARS AS AS 31-MAR-2022 | AS AS 31-MAR-2021
Fees Received From M.Sc. Students 15,86,804.00 6,34,850.00
Fees Received From PhD Scholars 2,47,200.00 2,99,400.00
Miscellaneous Income 6,13,033.09 1,04,462.00
Contribution to PM Care Fund - 1,39,852.00
Interest on Fixed Deposits 3,92,617.00 -
Interest on TDR with Bank of Baroda 19,68,300.00 7,56,646.53
Interest Received on Saving A/c 1,98,047.00 2,05,328.00
Overhead Exp. Recd. 2,50,000.00 5,93,816.00
Mess Charges Received From Students 78,035.00 -
Fees Received From Project students 62,000.00 -

53,96,036.09 27,34,354.53
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University of Mumbai - Department of Atomic Energy
Centre for Excellence in Basic Sciences

Terg, e favafaeed, faamm afer, 998 -¥oo o]¢.
SV . 91-22-26532134, te 191-22-26532134 99 & www.cbs.ac.in
Nalanda, University of Mumbai, Vidyanagari Campus, Santacruz (E), Mumbai- 400098.
Phone : 91-22-26532134 Fax : 91-22-26532134 Web : www.cbs.ac.in
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