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ez o1 Hew

5 T2 Qe R facita af 2023-2024 & e e Ryl -wHm S
o faum & ghard! fase I vd $u (GUE-SIeE ey &1 arfie Rad
TRqd PR gU Igd WRN SR T4 HeYd §l 361 5, 39 RUK § &% & $©
g TG AT SR Suafet W e ST T B

Tg I8 quA-BIUs FETy & 3R # U 3R Yo a8 wifad gan § 1 b idpd Qeffores Iy 2019-
2020 ¥ TH.UIR g Ml 139 oF (G- | 41) & S A 30U WD P IUTY U Bt g | JUA-
SITE ISty Ud® IR & 3R T 0 F YYH M WK HIdd SHE! $I HHRT: W0l Ugs
3R Ufaf¥a wo.um. 3 9ol uge O TrifAd Hrar 81 370 ¥ SIS ST & URd 3R facwi
¥ fRyd &< wfafda TRl SR fayfaenerml SR HendumeiR, Séua ik, SMEemsdt-germee,
Rrs fayfoenem, ¢ fayfaene, o fayfaerem, snfe # ditas! sriey & fau -1 T 5|
HERAl & St F 67 T AU P TMMIRSH (12 I P AR 11 ITTIH A
& (Sha fage o) geft srsepT Trear oiR aifasst o gt g T8te) = ufafdd v ol uew
T fopan 31 fsd o ot H, 3% BT A g WR o udlensh S goieit-uwsger e ok
e & foU 6 ¥ 157 dF & TSR & 1Y 3fedl U &1 § 3R I8 U9 39 a9 +f oY g
3MS3MES 3R M IMETHI S UfAFT R H §HR Td ST b1 Fgfe geg-3menfya fagm Rren
¥ Tfd gAR) ufdagar &1 ufafde 71 gua-Sieg Pey 3 Tt 2020 &1 @ o § iR ugd
99 B Aeffrw ay 2023-24 & g el foar a1 g1 aaH o, S99 57 B § o8 9 15 Sfig
fam o, 14 A fagm 8, 14 7@ A iR 14 Wifdw! A €1

a¥ 2019 H HITIS! BRIHH L& P & 916, YUA-SITS Aiza1ey A 39 a uig =) BE! Bl
Aad B JuIe +ff &1 AP SR SIeRTSIT Fie # URex a1 Hife aTdl & U H Ukgd 370
H & oY, §AR dF diea 3. S (o Y. . e, Yot sia svere, of Tiad siamed) o 949y
TReY REBR ST & 3R b SE (G4 3l Fs) = JdIY e TRdfa REPR Sfiar 3| fere
BE & 59 9T B ARG 2023 H il o mar o 3R 9 U STaeie @ ff & fow ges
sl & dolipd €1 @1 uftear 7 1 gk o9 & &) dierd! o6l 3 3t At s e & g,
3R U 3= A Gas fayfaererd &1 o1 IRIRT TR fhaT g1 GAR HIdd! & Ugd od & U
AMETH AR, M-S, SMEIATSTHSIR 3N F 1Y URe-Sidexdl Bl 8|

&% | DI AT IB! SFHYM Ud fahr TiAfaery ! ST & Ty 31 o1 17| Sids d 3R faxid
TETIAT & 3Tal, AR AT Suwct SR St S arer iat ¥ ot ¢ U R Jovd g1 A
U vRard ft Ua e e § fomes afkomy e aret €1 TS & fie uRifie s @l
WRd B3 8, I8 b IR 3NN WA Brfepd WY @71 ST & A W, T-IF 3
FE I T S8 §1 8 YR 3METE § U gy SR $T HROT S a1l o &1
UM B 8, R Rifean fowm, wioRfeay & som I & S9d fbar 8, meiRad gR1 %d &
YA & (AR Ui o BT TaT AT WRY T 8, WA RIATE & T 39-8139
frafefafes midwa-ga-ga dismd) @IS AGASTHII-py fawRia forar g, Tadiidiet ao-is




ERT 1 x 1 A 2 R fbed srads &) Ixafd fear B, fg) @) te 3mafde ot & a1y
IRB SR Udelt et H AU TRUN JhHU dY Thelargdes AT 8, 37 = &1 sarem
A auer Rigid & Swadrgde any faan g |

JUH-SIus HISaiey &I gfHaT & MY AU dhgl & 1 &Y I T A el H=- d 9a™
T & forg, 399 ugel! favga ufvaremn R @ iem) W oM T o g, /e siaqtfd 31.15
IRIS ¥Y & facii g & 1Y SITs ¥ ISR o TNl & W1y Uh Iod-Yge e gfaer
RTfd AT U1 G2 I8 sdid g¢ G2 81 Q! & b Bifds & gl 99y & sraee, 89 59
IRAISHT & A IR | Thd I8 €, FIe! T T W g g1 ST R Y61
Tl /geit/dish/deadl/iy S & Ay ™, W, I fAwT, TorexT UHhRH
3R 9T eIfd B Bg Weed B4 & AT &1 78 81 T §, 394 A ok SiRigha g
TR TR gHR YbTg WA &Y 35 deh 9a1 faar 21 39 o9, Sius & fRia RifeR # 13 fowa @ 1w
q 390 q 7 H NN & Jh1 Yog AHE 3, 7UT ITA A T BT URGfd 3R AW T U
T | SfepTafiies WIth ) FgHHI-FHIE AP SR STRIPT UBIBISH H 49 Ty U UeHTHRId fobU
3R SIRRIET YS! GRT THIRIT Gedah! & P3 SHedTdl o1 AT fedT| s uid aufd Thidd
.U, B 30 Uoide B o URUMH IHSe-gHifed uferstt & off g1 3 9 |

O URATY] S AU GRT S 2024 H STHITGA foval T UT1 §9 33esd YA & el
T THTOT SHR NEST TR & o UoiiehRor 3 aTdt 3R Iiem § IUfRYd 819 arel BT o TRe
T AR G 81 39 a9 gARY IUTRUA AT 65% 2t g9 eI auf 2023-24 T NEP2020 &
T forar 3R §AR BT &1 GIRT o 19 RIdeR 2024 H1 MG g3l Hlf ST BT T2 dgh
3F 58 B TS &1 AR 5 I J TIa TR eaa! drdwpd H off s &t W § 7 711 3fg it
5 8 ol Uga 98 gt 9 2019 H 7 off, St 9 2024 H IEHR 319 48 B TS & | FAR BT 7 WeR
3R S & Diciol H 83 AT URdd B! & 3R HILas! BET 7 20 UReR WRgfaai &t g1 Siis &
TS0 WDl 3R R P Hicoll & [Ad 27-28 TRAR! Bl &l ‘31U 3 SMiford fby 7T AR
U, BET A X SR faew & ufaffa It oIk fayfaemedt S AsumaeR, SR,
TRiteTe, e fayfaeme, fagmr fayfaenay, srsemsdt-a, smSansct-o, YRitue, gwilee-
fayfaemer, smEuad-sifean, STuTRiiuegsR nfe & 2Ny yey fvy &1 o fayfaeneaa &
BRI U@ WaY U8 § [ quu-Sivs disaley & Fafta Yo fQyfaema 3 des Sl &
TR B 7 ATfeR #Rd 8 ok Use Qeifdre o & T 10 B A gur-Sis dddina @
30 Y ey R fhu 5

guH-SITS STy Jobrd 3 SRS TR fagr sfeiftars (srgeiuwsh) # i formm 3R 9
i ST SICUaTs & TRIET SIS & Yo § | ST, HITS I fadiar 2023 H SrEgiudsh
o 999 9, S5l S A 5 WUl 3IR 1 B Uad Sid | ST Y=Y I I a1 P, YR §RI
RIS Qe Uil 3R GREPRI P 89 ThRU | MY H IS AT RIPR I GrA1d fobam
T g1 ST RIS= &Y. °NT 3§ TIUUHSMTE & 9 gl 3. 7] Ay &l fayfaemerd &t
D! Bt 2024 BB H YR R g & 2 2% It H T fbar T g1

Ued o o VuF SR de-ta! HRIHA BT e fhar w1, SE Jery/aHaRal &
ORI, IHRA BT BT UfTHT 3R TR B AT AR B USRI B 1 AT a8

iv



T2 1 T quft Hrfepm Thd I 3R Biciol, Whadl R JHivadl TRl & Rrenfaa, wiy fagr,
BET SR wfauif ¥ srest ufaferan firelt| guy-gieg SEdiey &1 1691 RITTAT feaw 18 RdeR
2023 I FATIT TAT| GIHT HTHT AP IRIH (TIHTASATS) b Hemafa 3R oia e o vd
RIFIDT ST & e W, AT BIDISHR - RITGAT fGaq TR Yol feaT| $9 3/a¥R W dF
TR BT fame foar T 3R §UR Thighd THUSR BT &1 6 Wof Uees ya fht e weie
f3a9 (30 SHART 2024) 3R WiGYH fGaw (26 FdSR 2023) W YUY o T5 | §H 30 17 YRS
TR . 0. . o & FAYe & o 11 SFast 2024 1 3% 16 I & 3R 39 TRIM & faar
A 3% TG BT TR TR §U Uh TR AR & U B TR Rl & | g Ui faaw
3R T feaw T, o gaR BE1 A gl i3 IRe § §ART Aqd &b U forn | 39 a1
16-29 TRER] 2024 1 WBdl TEATS] HAT T, 12 HIF 2024 P RIS Afgel fdast 7
T, fora® U ReAT ST foham Tram iR e Sfest aféT u=fiv @ g M1 5 S 2024 HI
TOTaRUT faad TR G&MRIUUT ST <ol T 3R 21§ 2024 1 SRS INT faad W T e
b IR ol 7T | fUel 2 YEER | 8 HICAR ! SITSId gARI ST §¥el & Hqreqd o
IRE AR I T MU §AR 50 a9 & SET & ot faRiy &0 ¥ Siusmt & ufien ma
o Ga=1 UfehaT R JaTHad STUSRET dRTHD! gRT T o=y ST Sriford 1 71 &t | ST, 3R, &.
I A fuas! B & Y & U A Waghd! R U6 AR 48dl Iqd $1 | qUA-SIvs
AT 9 9 HS 2024 &I HicT 13 (2019 99) B faars & 3R 19 3R 2024 H! AT TH
SR BTUHH o WY BicT 18 (2024-25) P T &9 1 WA [T | BT = =R defehH UTe],
w, =Y 9 dTdi, Si/3-TH/AE/ B! g Tafaedr, YSway 3fe &1 SmieH
|

T g RO DI TH1RIG A & o1 U= Ififa &1 gifces Ui -l § | H 39 3/a¥R IR TRHT]
Sl faum, HISeied ol Taf1 SR, srepiafiie sis iR iseey H 3o Jgdifal & ufd
3% guT 3R ganT & o i ¥ Fasiar suad Sl § | 89 faH § Ipyal &l ggrar o o
U TiaGdl & 1Y 39 $H5 & ReR [9H™ &1 SR vd &

wiRRiar Ta. fSgen
FTdaTe® fFev®
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1. =l ufvug ue Qeifdre dea
1.1 RN ulug

ST. foTd FUR Al - el
fed, URATY] o1t [GHTT Td e8], TRHT
Soll SRT

31. AT FrHpIsHI- o
HeTud, BT HIHT TG TR (TELSATS)
TquT 3femed, Jroig et AR ud urenfiet
STRT

ft fade wiiv e
fCRTas, HTHT TRHTY ST H%

. STORTH T MR- e
A =rep, eTeT Hayd e ST

A YT AR - VG (31.07.2024 Th)
Tgad Tid (3R TS SY), URATY] Soll [T

faw v d@r siftre Y- e
Has faxafaemed

ft YU $UR RIS
R-gew afg

S1. ¥dis S pam il - Iursae -
U Heruld, Gas fazafaemer

MBIR ooy @iet - o=
Ud U Faafd, 4as faxafaeed

ST, 35T HTR - T
gfd IU-Faufd, das faxafaemea

Wt JUTRRT - TG (16.04.2024 D)
ot RINY SgR- e (17.04.2024 9)
(3175 TS -

gt 54T INTAT (08.03.2024 TH)

Nt GYFOF JHARTA
(17.05.2024 )

Tged Tfa (fa), TRAT] Solt faumT

ST, 3R & I - US™ (17.10.2023 TH)
I SIRiaT fSgetT- e (18.10.2023 ¥)
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1.2 efre dsd

Fz 3! Veifore nfafafia gua HEdeg-Sieg- & e dsa gr1 HrEffad ot o § Srad
il S e g

. . 0. e - sremer S1. 3R & T —SUTHHE (17.10.2023 TP)

TffSd ThER, gud-SIes-Hisdey ot. SIRiaT f$ g - SuTeHes (18.10.2023
)

W. WU Y - Yoo . TH. T TYATY- He

. faud & wi9- 9ew . TH & 3MUe- He=g

W Tg ff gF- Hew 1. T € grd- 9o

). $IuF iy - Fo . & T el vew

YRATT TNt TRIM- s U.3.f3. 3T 91 Bl gud- e -Hisey

ST g 3R A9 - wew W 7E TH o- 9w

TH AT THET, HTHT URATY] SIHe IO faHTT, <TeT Jayd S SR

% (GBMEUPR)

Y. 3rRTET fre - Ao ol 3e foe - e

ud ¥ Hifde! faum, das fazafaerea Mifdes! faUTT, eTer gayd s S
(CTAETBIR)

1. 4t & T Jew ol R T - s

U 3HYT T4 fdhy Uifers, TR faHTT, Gas fo=afaeed

afvss Iuremer, Ry s fafies

. & oft - o . 3T WerRmd- Je

Wt fAymT, YR e TRM- dF e, gt vt fagm ua fRien &g
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S o g b Td ST wdifera ST ferarur 2023-2024
ut. iU G- e ol f TH Y- 9T
T fAHmT, YR Tenfe) GH- I TR fUET, YR 9 Wit
TR (TSI
1. eI - 9ew . frumyy ¥ - wew
fe=® , TiTd HeR SUAR, SIHY Ud TSRS TS faHTT, eTel Hayd
e b (@ H) ST TR (SMTETB3R)
W. A fara- Ted ot A% SR RIS
TOETEIY U9 SRS - faumT, R-Yew gfra
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A5 Frere g Bz TS @t giitera eiaT ferewor 2023-2024

2. efore srdwy
2.1 U aYTg UPipd TH. TR, HriwH

uH- SIS -NETY U U Ihd TH. THHT, Brfeh A Iuaisy a8 Ford <) f3frat &t wedh, sik
TH.H) WA B § 3R T UTedehd [T 81H & a1 UaH &1 St ¢ | I8 UTadehy Uid |ret &1
UreushH 7, o B 12 wel U dRA & 91 HR Uhdl &1 I8 UISThH o IO+ T, TR,
TSR H & qHGE ¢ IR AR fawa & wu § Sha fagm, Tam fagm, 1t fagm ofik difaant
famm =nfire €1 2 UreushH gfare ardl @ AR 3rdd I TR $ 3y AT a%, Jsifas
3R T G| BT TH w31 901 § | I8 Ureashd MAfiiRad WRaT & A1y Th dhfse-3emid
TR YUl & AR Jaferd foar S &

YRS AT 01 AR - 30 TdaR
I TR 01 SR - 30 30

AR gREIATE

fHeR SR HS-arTs B! & fow Figdl & #gH g1 8, foreh U oo Yovex ufRaierT ol A
¥ fawe 1 dfYye ufaegel § 9 3 39 vfaf¥a el &t ufaeaedf sga e &= & forg
TIIHTRITE 3R ot wrfad o1 0T dOR &34 & fore 9fvd foan 31 diseiey sua Sl &
gfaf¥d Mumdien & ArfexE ¥ sHd W HRA 3R aFHS T & fsfed & & fo
e, AMETHSR R A ot gaw fafdad varmeensit & s uRasH T Y& B
3R BT A & oy TicTfed oxar g1 7 d YA 3R 8 & YR H Uh-Ush UTsushy 3R W 9 d
IR F Iry-T1Y el 3R a1e @1 Yieal &1 g9 srwu™ uikasHrel & g gafid g iR
BHE TR Medhdralt & ARTGRH # YR 3R facwi # ufaffd varmmarsi & st uRaemmg
%?maﬂﬁ%lﬁ@ﬁ%m&qﬁwmwmwawwaﬁmsﬁﬁmm
|

ey A IR ey €1 vde fauma fafte a1 § srqgur 3R e uaH & &

Sfde fagm faemea

Sifaw fagm faemea # gayd sfia fase & teiepd AreR T8t g1 o= aret BE & nyfas
ofa R ([{erye 3iR Iod S o fafist &3 ) ugran Sidr ¢ | I8 Siid fagm 3 ufvag, Sa smgai
IRR fopan fagm, faewmaras Sia fase, gea Siia fagm, dfieer Sitg fase, ¥R sfta fagm, o9
Mot 3R ufeRer oy afed ureusd UM & 8, Afdh g 3! ao Iifd el g1 3 gl
UTGushH 39d HTGRING TANTRITA A & Y-y Feld g difer B ol $8 Uiad § 39 Tde
Y Y AIHT PR I | T T &0 F U HR SR gt fafsifen e o1 sy frson 21
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A et vt g e @ uditera e fereror 2023-2024

s fogm foene Sl & U6 I9g dHe aIdiaRul UG HR- &1 TN &xdl 8, o 38
3T HRER T HT IR AT 8, 918 a8 ST A 8 a1 fRIenfagt & &= H| HR b & adure
Ty A et mfeferdt & g oSt & YfireT &1 sierF, W IR & aw ey
WIHARA 1 OIS (S8, HIR & TSRH & Suifdd SMURT &I JHSMT, TT AfH! HI
JUTNT B qa T ST o HRUT USTaTaIfed UfaRIY & IHIA Wk BT HHTEa BT 3R
TRIRGY-TT TRRey § 3muifde Hig-cle & JugHT M ¢ faeme Ifepa =9 3 J[
GO 3R IS TR B [y 391 8 | Thdl & TGRSR ST & g 3R T a=uwie &
A1 ¥ SR I SR SRR a1HD! & A1 Faex bt 71U Ugaa var! & w1eq 9 ofa
s ) v Irnsit &) g S | Heg aRd g

e faen= faemea

A fagm faerag e iR dey, Iafe araifaet, S T faeE, sidrde
TGS &1 Ueh T GaIoi U $Rdl ¢ | goil-Ulef SR divae! srisa & fore S -anfas
T fagH, SasieTEe [ fagE, A9)- SR gul-HiieegeR I g, Srgesd
T AR, ToR STR S TN 31fe XMAE &1 S8 ¥ &8 YGid® UIedshd U UISashal
%mum%@mﬁﬁwmﬁmwm%lwws@aﬁﬁwsﬁ?w
SV & fore yardf & faer; ISR Ridfew Saunfae Tama fagm; 3 SEUIRED 3R FHILRAT
T T3, S-UiE sid:fohan, StavifaeTa T o, siegl-grs-Refieg® TTTHsR fafda
¥ e iy R o I &3 & fuad) SHHT UM F=a1 31 o § el ArieR @
IFAH U UM HR- & [E HR R i dora thavec! &1 T I95 3R fafqy Ao gl
T & GBI Yo HRA 3R fae=1 gHf § UfafSd SRAF! o 91 s e TgdiT B $R 38 ¢
gyA 98 F g S B TIR MY HA & fog Wi foan sar 31 Rigid iR wan &1 th
T 801 U1 b, IS [O7H 3o d S ! [T O Dt 3igyd gHam & ST HRRAER
§I & o Treafed ol g

Tfordtg fagr= fasrmea

3gad TN, Sfed fawaww, & fugia, aaanst, ow Rigla, Tenae Al s
AR diemivE iR faxit g S 31 UTeusHl R I HS UISdshH UG Hdl ol I8
T & TATdH &3 TR RS B Y U HRaT 8|

TG w1 & Jerg diororda sfafa ok safafaa oo, W & Arsgaie e am,
FRTER R Gpd Tae Taw, SRt ddrn, Retha AFwiey iR JhaTd
R UHR & ThaRH W & 3ol SFHUM &5 IR HH o1 g ¢ | H5aed & U Blel HR
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A5 Frere g Bz TS @t giitera eiaT ferewor 2023-2024

T SR SIS B & Ufaf¥d Rienfae 8 1 Tpat A fayfaenea favm oiR Yaes meifaemrl
F 1Y IHY Tait] RO fobe & | Fpedy e IR ¥ o ara fafsife oik were Yo
Tl & FRAG0T 3R UM HRiHHT  agd ANEH 3 B

vifaet fagm faemeg

Hifew fagm faemeg gar ok srydt udmdtstt &1 e Sidd I9g § SR SU¥ Afiyetg Hifaw!,
afd verd Hifaet, sifvewd fagm, wrea Wifae!, ave fagm, wd fage, e Hfifdet ok
TRt Hifde! I dex fafdy srde™ aFf & Y<ifdd, FRGCIAW 3R TS Hifdeidal &1
ISP MRy 81 dfes e 3 ary i e Hsaiey o1 g ed i 8, safe Jera gewi
BT U YANTRITEratt 3fR ST JfAmatt ! RATTHT &A1 § Sff 7 had Sfyfd sau™ &
fore STt 81 Gohd € sfews Faq &1 3rgHa it UeH Fa B

IHTg Tt o1 fARry srqium St I asf & § o fs et WRemm & fae
31ef- 3T DD, FoR Bead Nad R &1 3reqg= 3R TS & § 395 3y, HH
Sl TRA wfafarsdl & TR-RFad &1 siftyaafad, Ia8 YRt T1fe &1 Weae ke, faezh
e & Sl 0T, URTE SMUTRT WagRSINUS RId! BT STINT TP AIRGIR 3R
ANHINTE, TWRNRT 3R YIATT, HTaH AHIegd, AHIH 3R THd fhied STHS & THHl
a1/ SiegTohTRe /ATieara) dor-gard sid:fra fas, sifftwd fas, @ve, | Wifde! ik 39d
RSP HTYRUMY, WIH G Hifdat, IR HIfdD!, TS 3w Soll Giid Hifda!, TR &
1Y TR TG A 31z, Mabe 3R IWIE, dg-a71 o (Uv, 3ifdshd, IR, Y34 serist
9 | AP BId- MBI Jg-fAh Bt Sacfie Geieh S, T Traerar 3R seris fagm|

RerfOre HriwH : Reifore avf 2023-24 ¥ THI-TARRL
Y 2023-2024 (UY4 IY (TASUT 2020) F faenRial & forw Qerfore Fds?

TR YA (3T A fear, 2023)

TPrS-THTER TRIGT U Yd 31U Bi 3fafe 18 deR (WHAR) - 3 AR, 2023 (HAR)
(A1d \tdTe)

ey RITYAT feag 17 RIdeR, 2023 RIIIR B & AT Tg 18
fIdaR, 2023 (HHAR) &I JA7GT SIE)

UIGashHl o UolldRul &t 3ifdH aRig 30 fdeR, 2023 @R
frs-gaex udien 6 &R, 2023 (VMAR) — 10 AdeR, 2023

(PR
re-Oner Udten & UaErd e ot 3afy | 13 TR, 2023 (@HAR) - 31 fede), 2023
(313 ) (EHAR)
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%ﬁmwﬁh e @ udfera @ forawor 2023-2024
YHRCR THIGT TRIe PEIINIKI] 1 SFaR 2024 (HHAR)- 4 SHART, 2024
(T¥dR)
Rrgid 8 ST, 2024 (AHAR)-13 SR, 2024
GUREIR)
T TR 14 SHART, 2024 RIIAR) ¥ 28 SHaR], 2024
URUTHS B 9rvon 15 THasl, 2024 (AHAR)
T JUIR (SHA T T, 2024)
7S TR RIS I Ud &0 &1 3@l (A1 | 29 SHaR], 2024 (AHAR) — 16 T, 2024
) GUREIR)
fire Iaer wdien 18 U, 2024 (AHAR) - 23 A, 2024
RUREIR)
RIS fa foay 28 ThRa], 2024 (FHIR)
fire IR udien & URETd iU &f 3af | 25 A, 2024 (AHAR) - 18 Hy, 2024 (FHAR)
(3{16 HXle)
R o Helcad 29 TTd, 2024 (}EHAR) — 31 AT, 2024
(Sunday)
TR THTST Tte TINRIET | 20 H3, 2024 (FHAR) - 24 H%, 2024, (LHAR)
Rgid 27 U3, 2024 (GHAR) — 1 9, 2024 {IFER)
S 3D 02 [, 2024 RfAR) ¥ 31 AT 2024
(FYdR)
UIRUMAT & giyon 21 S, 2024 (IhAR)
S & Hrafad T gH: TRIel 5q SFRIY PR B 28 T, 2024 (HAR)
Sifaq aRka
O; TRI&T Bt aRd 22 JdTs, 2024 (HHAR) - 27 15, 2024
O: TRI&T & URomg 31 9, 2024 (TUAR)

v 2023-2024 (2 | 59 a9 & fyenfial 3q) Refore FasT

YRS AT (3T ¥ fear, 2023)

HS-THex TRIET I Y 37T &I fafey 31 a5 (AHAR) - 16 RideR (@HAR), 2023
(AT HTE)
UTGahHI & Liw‘iqo;;lﬂivmwaﬁ 3ifaw 14 3T, 2023 (FHIR)
ey I feag 17 RIdeR, 2023 RfAAR 81 & Ad U8 18 RideR,
2023 (AHAR) &I {ATT SIT)
e -Trex wief 20 RideR, 2023 (FUaR) ¥ 26 RidsR, 2023
(FTER)
oS- TTReR URIE & U=ATd ST &l 27 RIdsR, 2023 (JYUaR) - 11 9d&R, 2023
3fafey (Hrd Yire) @FER)
3T STDBI 12 4R, 2023RfAaR)- 19 AdeR, 2023 RIAAR)
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TR - TG TT&T TRTRITC 20 FGR, 2023 (FHAR) - 25 AdeR, 2023
fRrgid 28 qdeR, 2023 (FITAAR) - 5 fadsRr, 2023
HTER)
gfeorT feavef @ ot 6 faTeR, 2023 (FYUAR) - 9 fadeR, 2023 RMAR)
T 3aHT 10 fedsR, 2023 RfAAR) - 31 feTsR, 2023
UROMHT &t o 15 SHaR], 2024 (FHAR)
THT YU (SFa3L | 1S, 2024)
TPrS-THex TRIET I Yd URIEf0r & 3@afd ( 3 SR, 2024 (UAR) — 17 HRAR], 2024
1 IwTE) CUREIR
ulduwHﬁWw’i%Qﬁ T B SifaH 15 SHaR], 2024 (HAR)
frs-gaer udter 19 ThaRl, 2024 (HAR) — 24 AR, 2024
@FER)
fire-aner Tief & UR=d ST & 26 asY, 2024 (E@HAR) - 20 310d, 2024
3@y (I1d Idg) @HaR)
NRICRIGEEER 28 TR, 2024 (JUAR)
R Helcad 29 TTd, 2024 (YEHAR) — 31 HTE, 2024 RIAAR)
RIIaR) JHTR TN TR0&T | TIRTRIC 22 3{Ud, 2024 (@HAR) ¥ 27 3Ud, 2024
Rrgid 29 3{Ud, 2024 (@HAR) ¥ 6 Hs, 2024 (AHAR)
URAToHT fuTe] @ TRt 7 Hs, 2024 (HITAAR) T 14 HS, 2024 (FITAAR)
RIS EIEEAR] 15 T, 2024 (UAR) ¥ 31 SR, 2024 (TUAR)
UIRUMAT & giyon 21 S, 2024 (IhAR)
g gt 20 T3, 2024 (AHAR) F 26 JT5, 2024 (HAR)
S & S | OH: TRIET 8 SRy IR 28 [, 2024 (YEHAR)
ot 3ifaw IRk
O; TRIET Bt R 22 JdTs, 2024 (HHAR) - 27 15, 2024
QURCIRY
U GRI&T & GRumd 31 95, 2024 §UAR)
22 Wiwa.d) srdwH

JuH-SITs- Ui Ty O & HRER s o 3 18- a1 Safiss URd Sl &I Slaee srae™
HTIHH UG Bl g | Teeiey 7 iug 81, S H 3 34 a1 B i Uiscl, e a1 AT am-

Jc g1 fedt o

RIS TR B GHbE T Il gl =feT | SRIH BaliRId o 3refraT giigH

BEghrr Ot ¥ 39 oF sy § ditae! srieyd | vaw & forw us faqu= & agd smaed
$HRd ¢ | Tgayul &1 § 9 I8 XN B & ATl Vs aily AT SR, AAUHSHR, Taedh
3R 33T S 3= TT3-1 & IFMD! B 1Y AT HRl g
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st Ve
A m e e wdifara S fearoT 2023-2024

#fes fasma vod oeg

Qeffrd T 2023-2024 F AT dieaSt HRIwH 3 o HAR Ufthar & ATed § ST fasan
ST B, o e R & 918 TR 3fTdeHl ot TeaRedT Qa1 Reffores af 2023-2024 &
forg U 3mae SR Ud® wha | i T e BT &1 faavur e gxifar mar

IECIGE T 5 CIEE TR ed  9d-d

AT ®r  IrRiay & IufRuq Sraffay

TS REGH | CARs e |
sifa® afym ey 32 23 23 03
1 fag faeme 23 16 16 03
Wifas! fagm= faemea 38 32 32 05
od 11

Reifore af 2023-2024 A yawr a9 ard Fre=a. S, faenfiay #Y o=t (sai s

1 P202343 Y4l Thdl HeH Wi fag faemea
2 P202344 ot fAfa9 T HEER Hifds fagm foemea
3 P202345 St ddm I Wifae fagm e
4 P202351 o U3 GOIRI Hifde fagH faermea
5  P202353 & aToiRig FSA Hifae fag faemea
6  B202346 T WU B Sifaw fas faenmea
7  B202347 QR R@IRE Sifaw fas faenea
8  B202352 g BN dHaH ifae fox faemea
9 (202348 g vhifa T auf 1 fax faered
10  C202349 g U1 aIed G faH faerned
11 C202350 SHIUASIS 1 fax faerea

Y 2023-2024 # 3UAT MY-TEE THT H a1 FeaSt Bl &1

UYH 9 & 7 NS B H T B8 BF1 ol 3 Nifded divee! Uty fid 78 § 3R T ST
J 3o Ny ST R < 31 faaRur = e man &



-~ U SaT T o frawur 2023-2024
U | BEADIAM | PADBIAM | HEIGRIB SR P71 2w fewuly
RikE:l P14
1 ot rehd e fagm | S golld | Faifded THRISEeRE 34 | UifideHd
AP AR
2 g fpmn | Siia faM ¥pa | €1 I3 A9 | Elucidation of the PICEERE
e anticancer potential and JUTTY v
mechanism of action of
Ayurvedic herbs and
their nanoformulations
3 gdi@rdt | A fayE | 81 AR Synthesis and st
diférd Ipd 3{Uard photophysical studies of | JUTY Y&
pi-conjugated aromatic
luminescent materials for
organic electronics
applications
4 ﬁ%ﬁ d-al A fag= 31 7% Catalytic strategies for C- PIIEEEK
s oA qrfed C and C-X (X=N,X,0) I e
Cross-Coupling Reaction
5 ot I RIS Hifdes fagm SIAHIGI] Investigation of organic gifasHa
Xpd CI5| electronic device IUTY ga<
performance
6 ﬁ%ﬁ STHAT T Gﬁaﬁﬁﬁw PIRCINGI] Understanding the role PIEEER
BICH | %H\GT of tetracycline and JUTfY ved
oxytetracycline on actin
polymerization
7 ﬁ%ﬁ ﬁ'@ RIERERIG] 81, RisH Targeting Protein IR o
hd ey Aggregation by Small
Molecules in
Neurodegenerative
diseases: Biophysical
Aspects

2.3 Q&ifoTe 9 2023-24 & IR YA UTSTHH :

wifa® fag ey & uTeusy Ue Gor ewl & g
tn‘ggm UTSTHH T -TH BT e P LEEe
B-101, | STAITSIl-| 1. SiRiar fegen gud-3Is-URay
102 S, RIS 9T

ERISISIR] . SR fegen guH-Sigs-Hiseiey
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B-201, ST, R T
202
B-301 CIBICat R ST TRITd YT e Sfga] Fiadl, das
31, Y fRrgwH Ud H, 4as fo=afaeed
B-302 | Udl SIS | 0. T & MU -y -dieaied
1. 7 Ay guy-Sus-digay
B-401 CIEIEaE ] S1. IoiId It JIUsRER, das
B1. 79 FRrasmmt g4 ¥, Hag faxafaamed
B-402 AARIeR gAidiol | 31 T & 3fuc gud-SIg-URaey
S ToFiTepTd Ferrel SuSRA, 4ed
B-403 TARCfe e RIS RG] SISIEEE]
B-501 ERIEG RACRIGEIS 13T Bicisl, Jag
B-502 EREIBISISIE LIRS errrq% Jul- S -URedy
< 9 AUy JuH-SIls-Hisad
B-503 CIBISIEEIE] S, e TP U330y Pidd, Hag
31 gRitd Rig 3R Hicl, Hag
B-601 SHHEN- | 81, dlu® 3|l s, dag
B-602 e feforararstt SI. YRR 8T e Sfdgd widsl, Heg
SR quH-SIts-Hiza Ty
B-603 wic fhiorrarei EAHIGIRIEEIS g fég diavl, das
ST gk Rig SIUSRH, Heg
B-604 | HTSshiaTAaroi 1. T & 3 qud-Sits-Uaed
B-701 TS| ST, R g uH-S0s- T e ey
B-702 SHATATS- Il 81, d-d ued T3S AR 3RTT, s
B-703 Sqduted gAaiel | 3. U ATal e sifaay Fice, gag
31 AT dgadh
B-704 | SAfSHT e iaron g7 | S, feuigy it HIMEUHIAR, 4ag
TR | i e | Sordawan 4
B-801 IRRITST SCICRRCri THTHIR, THSHTC-
TSI faxafagmas, got
B-802 EREIRISIS] S1. Pl ot EREl
B-803 CIBIERAGIRES ST, ARy Y Jrusm
B-804 | SRACEIATSI| ST, = um quH- S -y
a9 g 1S Biciol, Jag
BE-1002 | UGN ¢ 3 1. SIRidT fe et gud-SIg-Ulgady
CICINIS] ST, GHITTT T
Sl T A
BEL-1001 | UEAIY carildh 3 S fasm faemea guy-Slug-Higaty
STreiTS (AaeTRe) | (HSeiTd) SrgEU
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BL-101 | STAIciloll YANTRITE ST, gHiford I Jul- S -URady

BL-201 | STAIciloll YANTRITE ST, gHiford I Jul- S -URedy

BL-301 | SISl ARGl | 4t b Tas JuH-SITs-eaid
ST gHiford o=

BL-401 | STaTalol JEImRIar | ST SR fSgeh quA-Sius-Aigatey
SACIRSREURL]

BL-501 | STalcifell ARGl | ST, efguil gRan TP aR, Hog
SRR guH-Sigs-Hissiey

BL-601 | STATcioll GANTRITE 31 9t td Rk gur-gus-digay
1. gyiIford I
S O Ao
S, R um

BL-701 | STATcioll GANTRITE ST i I guy-gus-disany
S, R am

BL-801 | SO TATTRITCT ST Ria=T g qUA ST -reaTd
ST, Afaar aRfear RCRE|

BPr-701 | URAISH o SR Stger qur- SIS - ey

BPr-801 | uR@IoH ArieRi® gRIGW T | -

BPr-901 | Uil TrTesfe gRT gaT T

TATa Oy faTerd & UToushH U9 S et Bt gt

t@ggm UTSasHH P A1 TP G BT T 9

c-101 | Pl . U9 & 91 qua-Sis-Uaied
U1, T 1 grid

C-102 | IR -1l U1, WU & 99 YUH S0y

C-201 | BfET -1 1. WU & 91 qua-Sits-Uaed
31 RioH Aie’t

C-202 | B -Iv S1. AR 3rrare qUH-S10s - SreaiTd

C-301 | PfRe Ud griieiifoRe | Ul 3R &t 8RR qUA-SITS -GeaTTy

(CB) &4 T 31 % 3R T IGHHAR SR, Hos

C-302 ATD B -| 31 Aeg uifed guy-gius-disaey
1. T S1 9rHd

C-303 | SIS Phitct -1 | ST, RivH arerd JuH-SIls-Ued Ty
ST HIRS 3FraTe YuH-SIes-TEsIE

C-401 Wb -| 81 dlus uferd guy-gus-disauy
Sl 3R & I
SEEEPCIN]

C-402 | Tofipa BiERet -I . W0 & 9y uH-SIls-Tisd Ty

(CB) Sl 3R & a

C-403 | FdicH B -| ). WU & 9y guy-gug-disauy

12




%ﬁmmh TS TIET Ui orET faraRoT 2023-2024
C-404 | 36 PRET -l | S1. Heg uiea gud-Sigs-Hisaiey
1. U9 I JrHd
C-501 Tfdfedd et | ST AR srard guy-giug-disauy
31 o e
<7 T gaura TSR, geg
C-502 | gaicH HiRe! - . [U & 91y B e R e
Sl P R T d5HAR ISR, 4%
C-503 | S93ifie AT -1l | ST onfewr anft TSR
C-504 | WaRDIGT -l SI. Hog Ui qud-Sits-Ulaed
31, 3 I
C-601 | SRAMpIoThe PpIEe! | ST RioH et uH-SIls-Hisa Ty
31, 3T BT
C-602 | TURERITE 1. W90 & 9y uH-SIls-Hisa Ty
TEh I
C-603 | 33MT® PRI -IIl | ST T o= Hiesmat, gus
o 81 8% ulfed
C-604 | aififfiep BiERS -ui e guA-3Its-Hissiey
C-605 | gfaaaR i S1. Y141T Gl ,
R G, g
C-701 | Iel SiaRel %T Sik3 ;ﬁ% W%W@
C-702 EINIEYGN .U quH-Sieg-Hig ey
YA SRRy
C-703 | iNIICToIe US 31 a1 & o uA-STs-Aisarey
Wa@sq&nﬁﬁm” 8. & 315 NIGRH
c-704 | ffoea siiifae ST g & O s, 4as
C-801 TeRTe DI S, 3= At dTesRat, gag
- 3T giéfw HITR g
C-802 -us gul Sl P R T d5HAR :
TTRER 31 o At Seeirel, o
C-803 | PURRAA B . WU & 9y Jur- S -Uea ey
ST P 3R T S5PpAR TSR, Hos
81 & HifFayg SR, gag
c-805 | ASwRM B ST & oM TR - Sies - ey
31 3 R HRR, 4es
CE-1001 | AfSRAa wireh 31 gHd & 9y SroarRe, as
CE-1002 | OTSY 31 dfed s _
g1, fayfa grma STesrR, g
31 Srefol Ot Hed SR, Hes
CE -1004 ST aw Qe HsR, 4as




%ﬁmwﬁh T ST udtera S ferawor 2023-2024
=i @ TS . fayfa gt :
CL-101 | pfict TRamT=ITaT 31 RS SraTd guy-gis-Hisdiuy
Tarfd difard
CL-201 | pfIct TRamT=ITaT 81 RS Srard guy-gls-disdiuy
Tarfd difard
CL-301 | opfIct vRamT=ITaT 31 RioH Aiest guy-gls-disdiuy
SRIGIESIRI]
CL-401 | RSt TRINTRITE SR RERIGS gJuy-3Is-isduy
CL-501 | hIRCT TANTRIEl 81 3T Frat Jud- S -Ysaey
CL-601 | IR TANTRIET 31 Rio e Juy- S -Yisaey
CL-701 | BRI TaTRIEn S1. 8% Ulied Juy- S -Yisaey
CL-801 | ohfICt TRANTRITE 81 RS 3raTd . guy-SIs-isduy
ST, AT P
wrfd aiféa
CPr-701 | ufaiorm ArieRi® gRT I
CPr-801 | ufaior ArieRi® gRT g T
CPr-901 | ufaior ArieRi® gRT did T
CPr-1001 | ufaorHT ArieRi® gRT did
AfAS UToushH d AT qel &1 Gt
AEC-101 | HRITIHRE ped- | | 3T it i REGEl
SEC-101 | R A g1 dRT digd ESGE)
cc-101 | UfSifiea Asdiarell | Y. 6% SPRER %ige?&né@?em
VEC-101 | f&foled G8 eaHmaret | Y. 3R AFRISH Jud- S -Uzaey
GL-201 | ZolgeiHay TRNRIEN | 81 3R ATRISH Jud- Sl -U5ety
H-201 ISR ¢ WIRDIAN | ST IA0ig AR %gg‘cﬁ&m&n?
H-301 |efdwus R | Sf am Wad
AR (FRATDH I
fepd-11)
H-401 fe¥d! TS fopararm! ST, 3ifdrepT TexTorH guy-gIus-Aigdey
3{Tth T2
H-501 | TG 3T Ag9 U | ST, Sifahl Texor guy-gIs-isduy
AT Uraet SIREIR] TRAT SHolf [T, gas
RERG]
H-601 | 3CISaRM ¢ SHMMTERT | 1. gRidl Hm™Ig qd o, ufedheed dia,
TS TeRIRT qes
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Tt fagm faeneaa & uTeushy Ud G Iewi ot gl

TSashH | UTSTsHH &1 ATH HpTg H& BT TH GCE]
DS
M-100 | SFRd BT -| SIRIGIR ST ESGE|
M-101 | BaAfeay | 81 geu UER guy-gls-disdiuy
M102 TR Il ST, WA DR Jur-Sits-Hisaey
M103 fewpic dudfeay ST, WA DR Jur-Sits-Hisaey
M-200 | General HRfeq -1l | ST, TaT Yaer g WA
M-201 | BaAfeE Il ST, WA WBR guy-gIs-disduy
M-301 | BISex ST, WHTT INBR gud- S -Uzaey
M-302 | TAIIRN-I S1. a1 Yot ga ESRE
M-303 | TcTolsll-| 8. sifpd fore guy-gIs-disduy
M-304 | TaHdT daR SI. ST gt Ud ¥, a3 faxafaemaa
M-501 | TR -1il . T St g gur-Sits-ieaey
M-502 | Taoist -lll STyt A qqne"rqé%ﬂ%a”r@
M-503 | crdirel -l 31, 9= T
M-504 | T . 3R T HIRH Wmm‘a?ﬁmﬁr
3{Tth oA
M-601 | TATTCIRRT -1V 1.3 Ot padulf Td SR ard
M-602 | Taais -1V 0. Yool oY Ud #, 4es fazafaemey
M-603 | fEThRd geavq ¢e | f 9= Imfa ESGE ]
TR R
M-604 | Oiafaferet Rt RIRCINEL] gud- Sl -Ugaey
M-701 | ThaRMd TATIR S1. a1 Ut e it qdH SRaMze ard
M-702 | Hrgefed UarolsT ST, grach qmelt Ud ¥, 4us fozafqamaa
M-703 | Tdolfsich cravarell ST, TH 09 YT guy-gug-digaey
M-704 | fSThRma formidi ts | . sitar yrmad guy-gIus-isduy
TRTH
M-801 | UTiRfgd fethRiaa ST, 3T yrTad guy-gIes-Hisduy
SFIR
M-802 | UcTolisiep ek AR | ST, aradt 2melt Ud H, 4as fozafqamaa
M-803 | fSThRRIaa crataioit ST, TH Tg g1 guy-gIus-Aigdey
M-804 | HEeREE HUAfed | ST Sifod $HR S ESICIRReCE]
MPr-701 | GRESTT ARiGRi® gRT 4T T -
MPr-801 | OREST ARiGRi® gRT 4T T
MPr-901 | GRS ANGRI® R IidT T/l

15




. -PTOMgy,
~Ev ),
& G
> o

%%Qﬁ h TS @ UiTerd o oot 2023-2024
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Wifae! fage faemea & ureasy Td Joma Jewl &1 gt
tn?ggﬂr ToushH &1 A BT A BT A o
P-101 FATRIed ey -| | 31 TH R oA d o, diusm
P102 Y Ug Hied (hiord | 81 I’ rad guH-Sigs-Hgaiey
P-201 fopfoTeg -1 ST, Riavare ga o, dTusmt
P202 SIES ST USFTH I quH-Sies-Hsarey
P-301 | ocilRichel HopHIeRT -1 | ST UHIH I quH-Sies-Hisarey
P-302 AYAfemd e -1 | o). 3m=Ne & AT ggré’r&néqq?m
P-303 | SalacrieeH-| ST YN0 RISHR YUH-S1ls-Aisa ey
P-304 | JoF, AR TS 7. Ut goi gur-Sits-Hieaey
P-401 AdAfewd e -1l | . 3N & X1 %i_? , CIIRUBR,
P-402 | adicH Aol -| . feu= Oy Td |, Mg eflgel-of
P-403 FARYGA AbHRT -1l | ST TF 3R o qd o, s
P-404 | TP T W SEEEE qUH-SITE-HiRaTd
frafefad ST U HHGR T3P,
P-501 | SelaRIHTICSH-I SRS RYUCE! quH- ST -UReTE
P-502 | gdfeH HehfaRT -Ii . fieo= O qd o, g3fgel S
P-503 | WICRCHd [bioia - | o Tl o gur-Sius-Teeaey
P-601 iR ot ST, 3R uferd YIO.31.3F., 4S8
P-602 | St HeR fthiore -| | ST, URIH gur-Sius-Teeaey
EIIGICIE]
P-603 | UCI® US HidageR | SI. d4d UYHTS MR UBSR, o
P-604 | DYATCHA (hiorag -1l | S SHT HRTad guy-gIs-isduy
P-701 | TS APy &1 YU RISH guH-3ITs-Hissiey
P-702 | Wfefkehd Mo -1l | S TF 3R o JuH-Sigs-Hlzaiuy
P-703 | hets Aex fohiored -1 | . faora Rig guH-Sigs-Hgaiey
P-707 | JalcH Nobfaw -l ST, SrgRTeT fore TSI AT T,
RIECIN
P-801 | G & ST, 31Tg gl guH-Sies-Hiseiey
TEIh Ty 1. T TH 3T
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ST qoRT gt quH-Siug-Hisded
PL-401 | fOhioTeRd TRTTRITET S goiT g uA-STs-Aisarey
SACECTR T
PL-403 | RfRfRHd Us sl g ve & Seam
ST I RIREIRG
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PPr-901 | GRS ARTGRIP gRT Hia1 a1
PPr-1001 | TRESHT ArieRie gRT Hia
3. YUsMUGH
3.1 gEId®M™
Sifae fagm faemea
b1 G DT ATH bre o] fa=ragaT @1 8
WORI 0. S | $ded  Fox@ | UicH UidH Sy, RIGHAY T
[CRIGRSEDR]
o g A B TH-TORR® Ja Iy AP, eres
uRifEATE offe dW AW R
FAfSRA, frpiien o TaRr o
W}ﬁ% S S Misde 39 HIR IS
1. . Tl R ST AR CRIgR TS AR
Rrrfe ﬁ%ﬁm g Pl T,
fSwaftt  Aldd $Hudsy ¢ Ude
A fagm faemera
DT A& BT ATH U™ fAvgar o1 89
Sl 3R a FHAdES Fed Hifds WA fo9F, Bleie! SR
(17.10.2023 dP) TICIIMHIARU, 1Y TR oolex, A
Waerah,  dwR-uerf  geeRH,
AT
81, R 3ard TR WhWR T4 | Uerd WA f0iH; $eHe Sadci-ay,
UHE, IEEH a9 | qUT SepTei-es difiiep! b Wifdep S
¥Rd
SEEICRIREDR] dR UIEH TRIX fheanmmt; oY HIv Tr-X
UHIUE  (SAXS), U NMR; Tfaed
fafraem; TR S 3T faw fafaes
&1 g8 % uTed Jex THAU YT IARU, Gal fSomeA SR
RN, B JATa o
1. RivH A e ofds U ¥ Tgayul yomer H
idgfparsfi & gHsAr i@ gNo
TR dTall gal fqavur, GRISeHR e
3R T I F T wrpfas IaTe-
YR Farfdred
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Tk Tfae

PV T ST udtera S ferawor 2023-2024
oY fagm= foemey
DT G BT ATH U™ faugar &1 &9
SI. WAl WDBR Jdex Tl elararoit
Wifas fagm ey
HPT TG BT A i Qv &1 &9
SI. 3T YRTad THIRUC UIBER Td | URHTY] SoTHM Dl G&d-Rel UM, Rifde
gy, Wifde fog | =0 ¥ 49 Tfie o) I iR ufafesan
IR Tor
(01.05.2024 %)
1. Tiftar I TR WhaR T4 | URagd SR WagrRe ue fafdai @
ey, Hifdd oM | ST TR GGGt iR gadid
THd (30.04.2024 TH) | Ul e, TARCER 3R AHIdbUIfe &
ENEEIEEER
SI. TEHY ™ RISH DA A-egs, AHE R RiTa fovea
SOHS & IWYU 3R WRHINS-
oA ST
ST, YN0 IRISTR e WATSHT Hifaast, Iroerrard! digar IR doR-
gerdf 3ic:fora, 39d @R SaURUMY
3.2 fafrp uvd wiAeg iR
TP A BT H UeHTH fa=ivgar &1 &9
SIS O o TRy MR Td UG gUH- | BB 3R IR Tt
(TIRIR) I, Wsaiy, sdret are
81, W0 O Ry U T SN | Sgifds A faum, Eb_m?j?ﬂ:lﬁ
I PTG HHA g SR Uarf fogm, Wi
Tt ueref affae
V. TH. IGTYA faRly MR (31.05.2024 | 18 JU 3R SSHIORITT T
(TfOr) GED)
1. T St g1 (o) fafy Wh®R T U, | oS gU SR Wilss Rigia
ToTciy fas B
1. T9 & 3MMUe fafery giheR 3{Tuiides Sitd faxH, PIRIBT Sild
GICIEEIR) o, Sta TuTE, gea Sia fagm,
ECAICIRED]
1. 9. &. o fafery iR TS IR fagH
SRIRERUES)
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%%Qﬁ h T e wiferd s faarr 2023-2024
8. 3 P Ul | TR WHIR (31.05.2024 | fAfRur SR Wi AR, SieeThRe
RETIIRIR) GED) IR, IR IS ufafear
et
. TSl 9Ha T WhaR CACIBCARER Y
RETLR)
W IR ATRSH | TR TR Taife JufHa uerd wifdet -
() sfdarded, dedba, SR o9
JdR-deld
. TR R (M) | e IR fafarzur 3R BICIH RS, 3ieeThRe
WD, 3R I ufafsar
BRG]
3.3 HSdIvd & A/ Aew
APTT G BT | RCRIG | fer=iursTen @1 &=
Wifoe fagm faemea
. T, T, 3 TSI THAT Bl IR 3R dR® I Mifaa!, TR Ta
fagm
&1 goild aiea THIRTE MHIR  (Golle | T HRY TS Bt Wb, A=
THHR) 30 RydeR | | TRANY bR, Tad FHETT, A J
2023 A% SMSHHARD ATy
ST, 3G giaT TEHE WHWR  (Gol | Feied 99 ¥ &% gia-Tadl ug-
TR fdpr @ sg-aed @, e,
IAMEIR, SN 3fadinr Gaet S
31 Ture 3MSTTHY IR GRS | T B o
¥ O SHTETATHY aRE D | GfRTeR Fpfora
3.4 WIAqT R AP A
BT TG BT AT qeTH faugar #1813
oL 0 wol (i) | Tere iR OR-TTSHT Hifaar, 3d-
T/ STeeThRe. doR-Tard  3fd:foma,
R AR &7 Hifqe), e fagm
Sl g . g TEIH WhIR NYWTeHG  Sid:fopan, was fawmgy,
CICAGEIR) Orelf @t I UTeRTed &aT SiR Uielf &t
il o1 gz
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@™ Sy,
& Y,
& ko
3 )
] 3

mﬁgmmf h Td ST wdifera ST ferarur 2023-2024
SIEREEIE) R YfFaam ShafagHE, fou 8k
Siesguuy, ST 3R
craferoifte, smufde shafasm

3.5 TUIE ek bal / R waifiyee

B | kil | 3rafdy | LCRi]
Sifa® fagm e

01 | =t 3murf faast 04.11.2022 - pR SRt | R waiftme - 1 (RA-)

02 | Sl SFHo aI 29.02.2024 - FU VR | Food TEIRWe - 1 (RA-I)

03 | S UenRr L, 15.03.2024 - PSR | R TARITE - | (RA-I)
T fag faeme

04 | . ViU $HR AT 12.08.2022 - P ORI | R TAIRTTE - 11 (RA-I)

05 |3l YU uER 07.08.2023 - P SR | Fod TaiRie - 1 (RA-I)
Uifae fagm= faemer

06 | Sl gy usad 10.05.2024 - FRA SRT | 3RIARTW 3IEH & dad

g TaRige - |
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4. URATIA

fafir nfafafery & wnfire I+ v=mafe, axTfRe 3R de-ie! Tk Je&t & M 3R Ued <1

e gfaae
e @ difera war feewor 2023-2024

M4SN
PRI G R
. 9. q U™
1. UL 3RPHad (17.10.2023 TH) R Feedh
1. SIRiaT SIgel (18.10.2023 W)

2. ot YORITRE AR
3. gt wWifd dt dlaax IS BT Srefierd (T=ITE)
4. R FUH FR EINSERIRCIECIFEAER
5. o ORITCH UH haR (URIEH) St sefterd (TRme)
6. oI B ESHR (9w Brafer efed (@)
7. ot Agd Sua TURT UBRT (7 T4 HIR)
8. ft RRizTg TSR (R&ifIw Hriier)
9. It diomEa ST TS (hd U4 HSR)
10. 4t HERSH AR Hrafed Ted (Qeis Hrafe)
11. ot Y deA ST TGRS (1)
12. & mew digaR PG TEOE (T Ud HSR)
13. 4t (g AEd e UgTd
14. & ORfd @ FAEAT URNIRG
15. o YU cRmie PRI URARD
16. &} A TRIUH FET Jead (URIEA)
17. gl T AHR (31.01.2024 TP) AT TS (o)

AFTP Ud dHp-Ia! TIh
18. i Hp MaS IS Jers (Sridren)
19. gt el R AT TED (I )
20, St IMTHEER TIRTRIAT URAR® (o)
21. &t fAwdieus TRl URERG (fhforeRT )
22. 4t YT TIhABR YIRS ORNIR® (Thiola)
23. ot AW g TANTRITC URARS (SrAdro)
24. ot eERIRiE TONRIAT URARG (Srararh)
25. ot WYPEAR TN URARS (STlcion)
26. o TUY B TINTRITE URTAR® (BIHe)

22



\.Promg,
o o
@ ",

R 9@‘.
O -
& %
2 =
= 3
5 E
z o

#fes fasma vod oeg

e gfaae
e @ difera war feewor 2023-2024

27. ot 3fehd am TANTRITE URER® (hIHT )
28. 4l Hex dldid TINTRITE URER® (hIHT )
20. o ggRIAE URESHT T8 (BT )
30. gt SRIYT QUR FHAY GRS Tead (@™idiol)
31. gl IHa R HAN RIS Jerd (@)
32. gt sfd e BN URGISHT Ggrad (fthiorer)
33. o It yemr (30.07.2024 d) FHAR UGS JeTad (BT )
34. ot i W% <& FHAN A Jerd (Ohfore)
35. 4 AigWg R 38He P GRISHT Tea® ((thoTa)
36. 4 URIdTRa PRI REED
37. ot SO offaraa Rd e D
38. o qURTEHR CEZRICHRSE
39. o 3iffd Aqax qRAbTad TeTddh
40. ot R pAR O HRUCR
41. o e aRRm Aec! Repad
wRTERGTAr
42. 8l &g argart fafdc gemgeR
43. g Sita Agar EIEZSIRNENED
44. gt it gzmie BINIEI]
45. UZdIde URY UHa fafey =i
GIRE|
SI. Ul §ui%T, g WhaR g dre (BTH)
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o Promoy,
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ﬁ;m mm;_,, e @ difera war feewor 2023-2024

5. ®MF
5.1 AR §¢3 BIT-IT ¢¥e (NEST) 2023:

AR USH BHIFT S (NEST) WP fIg e Td srge™ SR ([A15oR), YaieR SR s
fyyfareer - TR Solt AU & gFETE M SpEdl $% (quA-SIT W), 4uE gr
STATT T AT TR TRYeM § | T SHGaR] Bl ARE T & YR TR 37 IR & Thigha-
THUHH HRIHH! | YT T STl § 1 NEST-2023 URI&T 24 5[, 2023 $I AP TR W Ao
B TS| uden o 26884 IFIGIR A §T, FFFH F 7354 (>27%) NS T | wten [ =1 o
117 Q&I (139 AT H & Tl 7 SMiford &1 718 | TRiE & §1e, IR ot & 1Y IR YRadnd
BHET BT SR DI T SR Uil I8 & o vaie gug fear war | wt usit $iR smuf § e
F TG, i IR Foit & MYR W ANET JI TR $I T8 3R 10 s, 2023 HI TRome Giftd
foru T | RAeifrs T 2023-28 F AT AR & D Ighd TR HRIHH H Hd 57 IWGAR] &
Yo féar |

fUod oo aul & NEST Wien & T smdes! o wen -+ & 718 8

af TASUHEl 7Y TRUHd g WEdira d yaw | 9uvez-1 9 e
asﬂaaﬁaﬁﬁ Sufd faenfdal | a9 ara faenfiay | are faenfia #t
DI HEAT DI HBAT LG
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
2022 27,374 22,235 48 34
2023 44,920 26,884 57 55

Tten § SufRIA g aret 3mags! & foitrar ud gufiar aeffevur &1 wféra ariw:

afgar 6190 663 3637 1183 401 89 41 12074
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oPTOmgy,
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CO

A5 Frere g Bz Te T Gt wa faewor 2023-2024

gey 6640 1113 4703 1804 550 103 64 14810
26884

Y 2023 # TIEEH! UdTem A IufRIA g4 919 3TAGH| DT ISYIR BV fF-1ad & :

qafard ey = ufa=d  gafar s = ufa=ra
ISR 7354 27.355 giarn 411 1.529
IR e 2615 9.727 feH=@ Udw 368 1.369
qfgy §a 2198 8.176 TUGd 366 1.361
HERTC 1931 7.183 3[@H 305 1.135
fooant 1790 6.658 T[ORId 251 0.934
A 1708 6.353 OTH] U4 HRER 167 0.621
fogR 1272 4731 Bqa 110 0.409
NSEIIE] 1179 4386 Ygast 33 0.123
IRES 778 2.894 3fgHM Ud MPIeR glg 32 0.119
g8

T g 753 2.801 T 26 0.097
UG 627 2332 HYWg 21 0.078
3778 TSR 554 2061 3BUMTA USRI 17 0.063
RISNECS 539 2.005 TR 13 0.048
IS 1 502 1.867 TGS 7 0.026
EISIRSHI 485 1.804 f&fepH 7 0.026
G 458 1704 TERG 7 0.026

Fd % 100.000

5.2  Reifore af 2023-24 ® THipd TH TR, UTeushd W wawr A+ ara faemeifor

ifd® fage faemag

1 BO0231701 TUHS 3ffcd T¥Y 2019  SC-105 Hd

2 BO0231702 3Hran e afgem 1303 SC-49 IR UeHl
3 B0231703  S3TgST fiysm afgar 325 - JR U
4 BO0231704 $XAXI GOl ¢XW g 163 EWS-13 BRI
5  B0231705 HABIRNI AfUSHd OFpl  GIN 254 - ORI
6 B0231706 Gl R 3fffdg afgadl 1240 EWS-76 HERTSE
7  B0231707 UH o fiu=gc afgar 340 - GIERKIS)
8 B0231708 gl HII afgar 2221 ST-41 NERIE]
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11
12
13
14
15

16
17
18
19
20

21
22
23
24
25
26
27
28
29

30
31
32
33
34
35
36
37
38
39
40
41
42

oPTOmgy,

&
Ra e,
2 g

#fss fasme mod ey

B 0231709
B 0231710
B 0231711
B 0231712
B 0231713
B 0231714
B 0231715

C 0231716
C 0231717
C 0231718
C 0231719
C 0231720

C 0231721
C 0231722
C 0231723
C 0231724
C 0231725
C 0231726
C 0231727
C 0231728
C 0231729

M 0231730
M 0231731
M 0231732
M 0231733
M 0231736
M 0231737
M 0231738
M 0231739
M 0231740
M 0231741
M 0231742
M 0231743
M 0231759

Frier ufaaes
T ST udtera S ferawor 2023-2024

RSECRE T I35y 1244  OBC-292
BT HHAR Tl 0oy 1236 OBC-289
RAfed AR I35y 479 SC-12
reft e gl 945  EWS-58
BEGREEA ] Afeam 2215 SC-171
fRratyy uamg aaf g3y 101 -
4T S afgal 691  OBC-147

g fagme faemera
T I3 10reh] afgar 2097 SC-128
SRTTERT ARTI0T Iy 353 -
d1 T 3fe Iy 963  OBC-218
SR AR Ty 179  OBC-31
SR YT afgar 667 -
ORIt UH USSR TeY 2045 ST-26
uref Rig e 1118 OBC-261
gy T Ty 711 EWS-42
Ui TeRM afcilee @9 2133 SC-142
PREARPUEREIRCE) ufgel 738 -
Tl afgar 611 -
q1fed $UR Iy 1287  OBC-306
ool HTaR afgar 880  EWS-56
i AT g afgal 1281  OBC-304

Tt fagm= faeme
T fiH Aeh AR Iy 1458  OBC-357
SHR G- 05y 2307 ST-51
T Hiarad Y 783 -
Y HAR s Ty 795 -
&Y ArTTe Ty 742 -
Tifgd TRI0 U¥Y 2194  SC-156
Uddh Afgar 1363 OBC-329
GPHHAR & 7oy 1090  SC-36
fed T UeY 1028  EWS-63
TG T 7oy 995  EWS-62
iRyt =i Afedm 1422 OBC-344
diqaren R AgaE A@lgar 722 -
HigHg sg o Ry 811 .
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. -Promoy,

Ao T o e e wifera o fereror 2023-2024
43 MO0231760 X SpmaETd e} 1087  EWS-66
Hifare fasm faemera

44 P0231744 U Midal e} 794 SC-21
45 P 0231745 39T HWN §1g Afgel 85 OBC-11
46 P0231746 SffHAqdsd e} 425 SC-9
47 P0231747 SI[HH g% e} 1278  OBC-303
48 P 0231748 SfIRNY A0S Iy 57 -

49 P0231749  3{Yd IS e} 285  OBC-56
50 P0231750 ¢fd dlcdrd Afgar 473 JK-2
51 P0231752 ST AHA Iy 145 -

52 P0231753 | fogp afgar 2304 ST-50
53 P0231754 USIYSI Joiid Iy 260  OBC-46
54 P0231755 UAH afgal 943 OBC-210
55 P0231756 O fovaemHf Iy 161 OBC-24
56 P 0231757 XIg forel I3y 202 .

57 P0231758 g Tl HAT afgell 160 -

Bl BT faaror:

SHafas : 15 (6 T8& + 9 ASiba)
JTIRING: 14 (8 ASH + 6 ASIDhAI)
A : 57 BT (34 ASD + 23 ASIhAN)
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. PTOmg,
Al i,
4° ,_1%
N % ~
3 5
2 3

mgmmh TS ST Gifera eiaT e 2023-2024
T IR faavor
TS BT AT wazr o ara faenfat
DI =
3T TSR 02
frer 03
feeett 01
HENED 01
giaron 04
W d HIHR 01
ARES 01
PIicd 02
LG 04
HeRTS 07
Jsir 09
TSR 05
aftre A1g 03
GRUIEI 02
g 01
I UG 10
gt e 01
gl 57

5.3 3PIEH® ¥ 2023-2024 H THTHI! S0l BIF (FdT<T 13)

Bl 31 faawor : safagm=-14, TEA-12, T0d-01 AR WA -14 7 319+ vHEg fE3h
RT fFar | 39F Y MY vy &1 faqwor = fear s w2
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e gfaae
TS @@t gtera wat faawor 2023-2024

0 .

BT BT AH

ArieRles W W%-
wﬁ%mmw

gfegterT i

amﬁaﬂﬁam

B0191305

oft 3ferd Tl

CIERIEEIS|

BO191306

goft 3= T

S0l NIRRT,

sl
e, IR

(3/3M18) "o i @I

BO191309

oft i foem

1. efATd e, ST,
s ey, FRaid
3T HiT

UGl HIRGE T gdig
FHIT B Bied | TSR W
IR TRIRRe Sidad U
P YHhT BT [AAT0T HRAT

BO191311

gt ar=msh g

Sl dsTd
TSR, s
gq’gﬁﬂhﬁa@:r guh-

Ucd, | T3Eadl-1 HER & 3ha- &
fq  wgemEd-1  sieguu
TaRd SlAt WY
(SMEUTSIT) BT SR

BO191313

gt SfURT . T

adﬂawﬁﬁ@wﬁaﬂ
Uoeyl oed, gHafid
errrcﬁﬁw

el # SITAU &fd PIgdl
TAH & IfhuT & Jbfud

qRIbl P ST BT

B0191316

St &t 3. gdAA

Sl Sl AHGR,
TSI off, Jais

AqeR  HaHe B GHIHAT
Tfite AeARE e &t Il

B0191324

gt RBarel ufRmar
BRIl

8L HamHt
dTsR, dag

TR HIRIHI3M TR fafRor
* g GOeHd H cox-2
3ERIYH NS-398 o UHTEI UX

B0191327

oft HUR IS fFe=T

S (smeuadin

3T
THUHUE SHddl H Ufavef
PHIABT g 3R orpiss
Fas Ay & foru Hredg
3R IRTAT fh=1 BT ITTNT
PIB U 3R IIRTIT P
TP 1Y TGIHI0

B0191328

ot HATRH ST

AShIaaRTH

THAU F GRE  Tfedaier
Apihsl & Ria  Jd
AeTaiferd UhIgienT
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TS @@t gtera wat faawor 2023-2024

B0191330

§ diewe  onfaw
Wh

. ATl faen

SIATEATd "8 Jex BiX

Tsaryg urgfefthe Rad

Tolc- TR Ated BT SUAN
PP UREATS gl § 7 B
TS|

B0191331

oft T e

Sl 3RU . Y,
TS, BHYR

fg-Aato awred et &
JYGHU 3R HIAHI-Tdg
FHIBTsT RApd & 1y T3t
3fd:fomar

BO191333

SSCIR IR

?@ﬁ%ﬁwﬁﬁﬁma
aqu%ﬁaa,!z'@s!

SNIfhar feTe Jusmar o
RiefRE-7 HFT UieH &
Ugd & & oY Uh &b |

B0191339

i Thd AR

SSl A%, § Iad
lege 3 Hed g
fd, gfaifd  sifw
3fferar

e ST 9 AR s
S d&

B0191344

gt Tt gied g

dTgamsam, X BR
YR U8 HIfreRger
EIRISISIAENEIE

(4

AMg fox! 3efae Ui 2
BHIGN T @B g,
a&%m%ﬂ@wwaﬁ?aw

C0191312

SEICIERIEICY

$HW B dARd B b o
e JMASH gaa UprRed
P! R, 0T gu SR gd
FaTe getic

C0191314

1 3y HHR U3

SlERVER] L]

HUD SIS S BT IARD b
Y § IQINT d G
SRRIG  SRIGAIRSH Bl

RERLLY

C0191317

gt e sgivan

JolTg 9y, SesRat

= R
WoH STaRs Jgaal &l

THAIHRU  FAER 3R
3T RE TRITge TMiaRitodm

C0191319

g ey AR

Tt faar) , Stesmedt

Jadyel  IOME 918e
iR & gt 9 91 9@
YR HRBI BT T

C0191321

gt Sft. diue

E46K o-RIgfde wisfoa=H
BT HRNY
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-~ U SaT T o frawur 2023-2024

C0191325 | &t Hyar dpew AT U CIIRUBSR | Udpfad Uloih-ale gRI
wieaq smuia wfas 0 9
fAfspa TR wolct & fou
Ridfess Turifaar Argafeq

C0191326 | &t W == ALl g Hedlid HAR W, | el S diE (v)-TEd-

drusmt fou ga9g sgo® HIHU
SR & T30 3R [
Ul oH & fou U@
RIS HIRITSS THS i
C0191329 | gR gt sizurg | =T, NG| MR, | TSRS BTeRT § Sawfh
BILSEIEEIN - | PrECHR®E &1 sHyu
I EIERSI G| AR YUFHIUT qUT IABI
CICEER|
C0191334 | ft U UW WIS | 31 T UKd, JuA- | BAMRIEGR &1 92w
EINIE] SIERSER] L]

C0191337 | g9 FUR 1. &. ey e | aElt @9 iRk enmuifdw
Taftear RgezH & ast oM
¥ fou mfim ofHn dlse
fahRId T

C0191343 | ot g R, 1 T $g, TSR | IR GHIh I aH- TR
gIRSIRI ATodH HUAl Bl
TdH HR At woie F =T A
RRETL WY

C191346 | ot fo=d SIdRaRur | U™ gareid, T@ls | 4-VoARAgeodaEed

Fiafidl, S HT YROWU 3R TEU qU:
SRYFGUCESYd 3R HH
& fasr @t 3R
TRy g e
M019130 | 37gd TRR W USRI <, | Sioig dgh IR JSAHE-IF T
3 CMEUBSR, Has
Hifae fagr faemera
P0191302 | 41 3fifie FAuTdt 81, bRl BHeRT, R | 3iPdhd gor W™ & forg
YR BR SIcH HICT, | PDhd aiH  Whisd @
S =0T gunferdl &1 fasra
P0191307 | 41 3¥g BTelar Sl SaTaN, gud- | fHaiRyd  Sffadrde NbN
g ey et o fig Judb e

gfdfds Wedrepd!
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-~ U SaT T o frawur 2023-2024
P0191308 | 4t 3iford 31 ol d TR, | S TG B SidiHied
3MMESATLIMEC], GaxIaIG | FuIeh Bl @iel
P0191310 | 4t 3a atgM W. U TUlcd, o%H | PDRs4All: ORION SR H PAH
gfaRict, sfefar 3R VsG faivamd
P0191315 | ot 3TY &= W SBR TR, | FEAGE-TIR HaRE 3R
HMETHSR, G Sfedar g =g
P0191323 | 4t 89 AR . goiid cod, RIGAER, | 173w T K STARsH 3R
lege T T | TR TaRTge R Ao
P0191332 | &1 Uiy Rig 1. 1. Fasfear SfRyd, | Hifdres—H SEuahiss W 9
gesiee gHaricl, afcH, | & gsdce & THIE St oiid
e feurda= ws
3SR IATSTH
P0191335 | 4t I5Td HHR 0. Hdq IS, I TI Ul | doR &1 ITANT b AT
dIUSR®R, JuH-SIE | RU & fou wefm @fw
RIECIES| 3R TRATC Alsd
P0191338 | ftomexiIG Tg oM | W,  femR e, | 98 Y Tigaht ok 3 sFd
feudae T fpfoew, | & d siRmieifes wwfafaal
qUASNR  gHaRidd - | 3R Ifaw ga
RILSEIRS]
P0191340 | M AUM BRI UAl | 81 TaANd Uferd |, | NS & fdggd I=did &l
AAETBIR & gl R dawm
dAPbld B I IR
JafId AT BT Sl
ST pRAT
P0191341 | ot fRram ae=r . QW W, | 3ERT P qAr: e qd
ElEIEEIN RAEER
P0191342 | ot Sa7=T Yo K1l EED oo, | R-opme W AR
3TSIMTSIMSE, BexTale | TS Y IZAYor 3R 39%
3TN TR U 3{eqT
P0191345 | ot UsC dogd Xya | Ui.ferfaow T, | 19F + 12C oo IU-a14T
UG IMREA  -TId, | Hottelt H -3 g
TR, = T BT ST |
P0191348 | & I HHR Sl Iftar 9, gud- | Sruafyd Nb3sn Udel e
SlERIETI & SHfreTcis UM BT SHeHTH
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5.4 Hfea 7 ot aRarern qof $3 aret 9 o1

R E SRR I - -

I, snfear
2. gt ufed HaRT e AR Bia, 4o ST, RIS 9T
3. ghtfabe . g Je dfom wiaw, gas o). Siffer fegen
4. g R asa e SIfaTR Pic, 4ag ST g 44
5. MENFTIVINY = THEITE Frw S oy, Sf RS am
5y TS I (%)
6. ot 3rcft argTe T THAESTY Bl 3ffe 31dy, of gHiferd &
Y TS BIHd (%)
7. i fRmTEr TS A W Hicrol 3P My, ST FHIId o
S TS DIy
8. YR ofm Tgw St 98 Ul a3 WL SiRier feyen
Salfaemardn SIS, T4 Hag
9. YN WA WWI T I WfaR Plaw, Hos . SRfer fegn
faferaw
10. 41 T S ol e SR Bics, 4o IR ICRINEIN
11. gt TeRT pampull TS Hicrst . SiRfer fEgmm
12. Hf Rfeew Mew 3ER, HigTel! . SrRTe fore
13. didgdiaR S{TaT ANTISH AR, AR Y. SR s
14. it A1 AR ifasarg G gor giaRict &1, RicH A
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6. SIIHUH fqelid
6.1 siiq fag faeme
ot SR T, f&gen

ﬁ%ﬁwmﬁ%ﬁwﬁnﬂwﬁﬁrﬁrsﬁﬁﬁm%mmwﬁﬁ
AT

frferar aTer S TR Bt § Sff BRI & Forer 3R 3= 30 TRAY H) Aggy B A
HGg Bl ¢1 d PHS SCT-3E WIS 9 1 8IdT § off IR-guaeid Sid:forarstt & areqd 9
uﬁmmm@)m%@w@wwmm$mwm%mm

T UH PR 1T AaTd qaHISS I IT8T8e! & Faroidl BT YA Hg@yul THURf ot ugamH,
Wﬁ?ﬂﬂ&ﬁ%ﬁﬂ@ﬂ@%ﬂﬁﬂ%ﬁhﬁﬁﬂﬁﬁ@%@hﬁﬁﬁﬁ%ﬁﬁ
ANTEM ¢ Jobdl 8 3R 9P fIga- Ps A 1, favy T 3 urufie fRifaerst fewatmn
(@RI DY o S Tl B

U gl ¥ nfozfte fifdar & g g geaafoset & v-sgaw i
W I

Rfead T & THels HA a1 o | IaRadd Igel # Rfesitd &1 eRu a4 g1 T
HISl TN WS (AKAPs) UIEH B1sal A (PKA) Wi Rifas Rfd Uid &1 sied 1 prA
¥ Rila JIGfIe R fSIRIZOZA 3R ST S (D/D) AKAPs & 1Y FeXde Hdl g1 Tgl, 81
gad € for soHSSIHMY YeTse! RIfea & Hog-gm geafodmisl I AKAP240 3o et
FAP174, N-2fH TR D/D S aT& Rila-SIY W 98 & ot & c-fife tmritfids sfoaa
BT IYGNT HdT g1 USH-FAP174 TASTS! 1 ITANT HReh U P Had-JH HIZhIcIsdd 3
& T YG-SRLAVUCIA = IId Sexacd B 3T o, foHd A Wagae! fazawm = C2a
(FAP65, FAP70, 3R FAP147) 3R C1b (CPC1, HSP70A, 3R FAP42) PISEERREIN
FAP75 ¥ TICH &1 Udl ST, T e fora! Su-Rifssrt IHa®Ror 3[d g1 Ril D/D 3R
FAP174 %1 IRT & U H SUANT & gT, $U YANTRNST (3T U, 2T 3R Siffer T3, fS3en) grr
$HEa-gH Agehicys]@ | al 3Mfaad AKAP (CPC1 3R FAP297) &1 UgdH &t Tt B

MYCBP-AP (FAP147) FAP174 & HTY $cacT Hdl § 3R SUPT Pefefed S 8

T TONTRIET §R1 U ha g Siel- TR 10-9&d MPC (~2 MDa) &I 3@ foar | fafie
W YrfieRY & 319A-319a AT TITArT €, S fos FAP174 &1 Aa SiifanT siufd MYCBP-1
SRS | TS § 3R SUHT IUANT IR & fore GHifad @ieg & &0 | faar o 81 81 T
3T $e¥aer FAP147 BT TRI&UT a1 ST TeT 8, Sl MYCBP-THIRIUES W (MYCBP-AP) &1
SITITETT 8 | TG 3 FAP147 &Y FAP174 & 1Y $e¥dC &1 IfY &1 81 FAP147 TR S & T:
a5 ST dbidh BT ST B AU fHa1 T 3T 81 S99 § 9 Ush H Fefafes nfafafy g
3R URTIe TR & Udl =er & 3 U8 Hrees b1 IudIN Hdl 8, Sl WU (el 4TS 3R Skier
7. fegem & o & dewce 7
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wfrde FrEAY S1A9-ged N 9 fidiwar

TRFTT PR (TE1h) TR Sl SRR $ o918 I@a ¢ 3R TP Ufaad! ufafear &1
IR BRI & o TSt F ¥ Squpeii Y Tt 3R vuadt # ufdadl ®u § uRafda & 21
FAATSS Y YeISe! Uaoia # Tt &1 IUaNT I U § Hiex W SR & TS gRI
o STaT 8 S Heiier SifT S el g1 T &t FRaR syfef iR Terwara fasan S =nfe,
BT, TRroTdl &1 Y fId Ui & HIRUT, HIZeIb Il Pl daioial 3 RIS el [T off T
21 39 3fe0ge § Ul Iadl § & aoHgS -y waiar H ADK S gad WA B € o Tem |
IAEHT U J 98 B & 3R ITP WEc D JHbE B ga | ders § o g 81 316
TAITR ADK H ¥, B8 $alg Sl o (CPA) & T9 &, IR | ADK SIAH TWRféd § iR & &l 37
TTTSIS SHTITANT & SMYR WR THIce fobar a1 §1 37-fag! Ui IRW ¥ Udl 9adl ¢ fob Feioian
3R TRNfE Y ga B Wit & pa Tfafafty 4 71 31 graife die & 1 TRdieysgd | 4-5
ADK (@i, Tmudl7, whutia2, diuws, 31 U I g13fe) Hive 81 §, C2 A3 IcsieR
31 ¥ fafRry SiR g fafafd forad 1-2 TASH 81 € (FAP75, 311 &0 ¥ g18fe) 3 1M1 siftre
BT 8, ST <l JU-FAITR Tl &b HieR U favies fafafy &7 Wobd 3ar 81 TR ol 3R
g-oiad & §1g Ueid iy Sad Sl g, S a1 Uisharsfi & Soff Jivl 8 9gard &l Adbd gl
2| Goiad Toia 3 $d TSt Tafafd § gfg 3l wafeh amy sRieR R faudid g o
FSIE gSiia & SR Teidh Tafafy & ar fRtae 3w 718 3 R &0 J T & goi-H
T Heg I ¢ 3R BIEPICWR Toie & =0 § B $d ¢ off Ve TU ¥ Jfaaaiess &
TXITRUT ! HGRIT FHRd € | 37 Ufeharsii & R TSIH ¥ Tt FT SJuTd ofd RueiaRM 3R
e 1 & dgd [T ST B, Y Yfdediierss SuTd o TWRWd H TSI Bl YA BT g
AT ]| U8 UG 3eqT § O Uaioiel GrsiA 3R GAsiad (ST el St 3R Siffer T, fage)
@ ufaftear & T SRR &Y §1T wae | TSid SHH-gad WdiE &1 YT & o ged
UG $Hdl ¢ | IRihH SRifths ROd HRIAHRI S IR, THtene=|

AT T IUDT & 3 W

FAP269, FAP221, FAP70, FAP54, STK36, BT3fSH, TRIAIGIH 3R PF20 ®I Suifde MuR®! &
0 & G S e 2| 27 S/Se @1 o, ATHTETRIT SRIHTAT (Ufd AR S Iee, RaeoRras) 3R
3ridiey foreR (ETH, fRIeoRee) (ARG /@R, 3l uifed 3R Sifitfer wg. fego) & geam 4
3{TIAfRI, S YA, Mesid 3R Hrl-3TH [aRawur &1 IuaiT e fafgd far o <@
g1 SoI-&gg uRasHT (DBT) & Siavid|

TRAET AR &1 Srgafie fazawor

U TANRIET & diet ¥ difed Al & Ty faxawor gR1 aRomd o gUl S6iA
FAHTZ S YeTacl # & 7Y SR # IaRad & UM & I1Y JHMIGR U J Ugd ¢
3% dRUC &I Tg-aftd fhar 23 A & Ui Se1 & ¥, U It § Uit &1 U uga
ThHIeTSy T, Wi Pig AE@YUl dRUC UgAMT -Ig off Ul 4Tl $9 UHR, I Bt G Hred
BT ITIRT b T FT [IRAW0T fopan 7T | g U SiITHaT faRayor urguarg dar &t iR
mamaﬁﬁu%%rmaﬂﬁaﬁwﬂqw‘rﬁ@%?mfﬁmwﬁm &1 I9ART fHa|
3Hd 3l wnmqummamwwmmmﬁwm%m
msﬁ?ma@rww@uscmaw\sumumlWWW%OOM%%W

35



. Promg,
~Ev e
,\\7-‘ 9@.
& k-3 ~

A et vt g e @ uditera e fereror 2023-2024

3Tt & 1Y, T 1 3ifaRad At & uga@ &1 off YT U 9 URiTE! &t TR &1 e )
Tl g1 59 M F 2 fawrrgeh aftie 81 U § S fAeR & U R 81 9ahd § (RIRST SR,
Tet SofiE ok Siffer v, fegem) |

AR 9+0 | 9+2 Rifrar & FUiawor & FoxJ1 31 YfHwT

FOX)1 AARTET 9+0 ¥ 9+2 fifear & wuidRy & RM T cRfp=He Al ame g1 o9 &
qUi-$aTs 3R SITT- mm%%mﬁﬁmmwmg Do N e
T 7T | TRUT IR, SIS1S! §RT GHIGRM (bl &1 AT foar a1 S 8 TH gRAT & 1Y go-=1e
¥| g (G dFeR 3R 3. PIoT SUNG! H JU-FOIT & SIa9G 6xHis-FOXI1 UIEH FT Big
TRUT T8 <1 7| 916 6xHis <7 &I GST ¥ Ufaifud fowan wa, af E. ot BL21(DE3) H HHeIR
URUT &1 711 GST-FOXJ1 7 SDS-PAGE TR S{HR AdgR f&WH, 72 kDa & 30 GRabfod
THSR & T ~83 kDa TR AT o, SRR o7 3R %3 RTae IdTe! &1 IdTe fhar| -
IHS A IR0 H GUR foram, Sfaet e 3 it oft famfay oik sifeurar fears | T ovran o fos
U: Yiore Ui a1 df fauTed o1 a1 3. $io! HiRI®Is] R Jai<ay Jeh gard a1 o1 a1 Uk
IR IAMMed 81 & a1 T w4 J iAuH & Hit & SR RTae & f5T uqur o411 39% e,
H-fif7a 3R T-efifT9 & ey O: WaeTe Ui iapgsy A fagfa fams, < a8 qxifarg
2 UTOIPREY H Sfid SAaH a3 SRR deR H ANRTeH &d gl gl & fbd 7T
WA O REH-0Ra SHifoTERgozA UeRid g iSO SISt &1 SuaRT B & d b Tl gt
U ¥ ¥ S 3 Fifds A AfdiTd ©U 9 U sfo-gfaedlcss 9 §9 o off ey gidH
¥ foU Us o Yeufa SU-L-aRfET 3w g1 3=I1 Uge! IR Uelia fvar § i 4= Jaeis
HsFOXJ1 3R SU®T Stale!, SITAY ¥ JSdT &, T9P UoURISH J6- Rt S THsITy-
RuehE w fawnfa &1 SR, 78 &R0 % fou yaur g, REH-0Ra siifemerigsze vefid srar
8 3R 3ffaRe ¥U Y SreqafRyd &1 1 313 <1 & (XM2Mioh 3RIST 3R WifRkfer Ty, fegem | wieH
Sffierfad iR FfGHur & fou U, THteme=

SITAT/3REAT-arEfET o1 91 Rifeer wid=

9 yarTRmeT A wiafte ffear @i ™fed, xAps, FAMS0A) a1 RifdsieHiRig @ifeH, FAP20,
XAPS, FAMSOA)ﬁWfﬁEWm‘cﬂ? FAPZO)EﬁTtI%%rFrﬁ% \‘rﬁwrrﬁ?rsﬁmq SEfET ST B
3 23 1 22 AR, Sa IMAAS 3R MiC3NfiE IUHRUN (@O HeH, T T THIH)
BT IUTNT B A forar o 38T B ciafo wrif Y. 3ot did for, diusidt, gag &
T ¥ T S @7 8)

ST 7 dIud

i namw%qq(qﬁﬂqmﬁﬁ%ﬁﬁsﬁvﬁwmgq 3fsyren, seht, Teg ok
YAt afgd shuehg oret-gfedt & wfdaene wRelbiides Mes AIHu & AN, HHR
PIRIBIN B I SR Qe THTTBTRET 3R 3521 B o B T, AR HER PIRIp1SA & IR-
@@%aﬁmwﬁﬂﬁﬁaﬂﬁﬁwﬁﬁ@rwmwgd T g | 37 giferar Ny = feua-
T 3 FIR F AT 37 INGIIARE F FgR TNRIRIT TUEHIRAT 3R BRSBTS
% 3R 3T HUN BI fohdT P A1 B UarRid (bl § 1 TAHM H, TG HIARRREE SIFR PIRIBI31!
ﬁﬁ%-@ﬁﬁﬁﬁ?ﬁﬁ@ﬁﬁﬂmaﬁwﬂﬁm&waﬁmﬁwﬁ%
@ 4 YR qUaH) | I8 ST, 8 T Uied, SUSRYT & T8N ¥, S8 I $© BIHaRH &
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TR BRI & dgM & efd &1 W ugaH &t § @6 it Wifavn ueq) | IR-wuwifes
DB GG o & T #, 3711 Al I Toieh iR A0 gR1 URd HIR HifRrbrsf &
TS U DIABT Yo 1 Bl Tgd P18 | 378 T SHTIHIT-Heqwy BT G 3R b3 Iafad
@7 gt St e =nfire g1 gar ﬁ%@aaﬁﬁ@vwﬁmﬁﬁw &
%Fwaﬁaﬁﬁﬁhawaﬁ%ﬁlﬁwaﬁwﬁ%@ﬁﬁ%ﬁﬂﬁmﬁ@lwﬁiﬂaaﬁ
T U7 (Ao gIguRfHar 3R &) Tadianur sreqg), o Ueiu $HR 18 (Gal-WicH Seva’
& 3fTUIfaes Tia=id RgaRME (&) |

31. dt. va. R

ZqGE-UY HHHU U1 FA a1 A F f¥oew Ro-Rifted Rear Ao @
UHITPTINGT Bl WIol: W=D 3R TR eH Ul BT Uh I

ZqY-UY GHHU AMG 3MaTe! H Jo &) 3R 0T 61 U THRI HRUT ¢ | T HhH0 IR B
M & fou TEarifes qarsil & Sfaftid SuaiT ¥ Tiamiiesd UfariY Ual g3 8| Hee g IRRe e
(THETI3MR) ST & IR T Th YW dfRadh el Wax J g2 & [T T3 fafbiia adb-iam!
& fAB BT TS 81 TUR LTI HT I£2T FSARITS] 3R LA TSR
GRI IdIfed Wael-d 3R Taifthe R RPH fRiwd Rier [ (Ts-AgNPs) @ &HdT o
SiE &A1 81 K. A 3iR P, AR & T Ts-AgNPs &1 MIC50 HHT: 1.7 pg/mL 3R
2.7 pug/mL TG & U1 7| Ts-AgNPs B SRBIRGII HRNTH BT IATG HRb YSIa
qIATARUN ! TGB! &I, SR B gl H TATe HH! fod are egH-fhe Hod 3R HIoH]
T ATG! 3BT H ST HHT 3P ATMURIET THTE BT 3R 31fie qF HRl g1 ST Telefur
fru T Al & Ts-AgNPs & S SfaRIeq 3R I &HdT 93% 3R 97% d% 3= Uls
TS| Ts-AgNPs IUAIRG HIRHIST H eDNA 3R SUITH AR H Icow-1g HHt 7 A SR
IRUS IR &1 AHGATGAD [APhd B DI IUD! &HAT B ATad (BT fdoawy 91d T8 §
% Ts-AgNPs 7 FUT-URT f9uY] RS & IdGd &1 ff HH H faan, T8 sreag daciian
TR & HRUI B 1S 2aG TY o ThHUT &b RIGTH Ts-AgNPs &1 9T TCtarifiedh & T
IR S &1 AN UxRd ol 5| (Ui U, U T4, e &, 399 wd,, RiRan dt go)

G-I HRY AR gAY & uifds siaefy: Afear Ay arfeer-aRa
Tdarifes uferiy & faerw ge 7 Jurifa

Qﬂa@ﬁaﬁqﬁﬁusﬂwmﬁwwiﬁ?ﬁ% Sil ey HehHu ¥ e & fog
TG EFHION Bt WIS DI IHTAd BT ¢ | ST, Th YRETHD Hica H oy Sifed STy

mﬁuuwﬁmﬁmmﬁ?&mmﬁﬁmaﬁmwmuﬁ
?ﬂwaﬂﬁ% arifed UeRlY & fRaem® HTd IR ITaR AR & &1 fazm &
IAIfhe Pt MfaiidT B! U Hedyul ¢ 39 3He9d & SIRY 3-fac) sribed, ¥a
STl SR 37 Rt (T Rigerem) eI @) PR 3 srifther-IRa teerifeds
GfRIY BT g1 DHRA o [T Tetdl= ! &l BT T ST 7| T gRT scieger Rufded
it getfadl &1 URd B HH AdH FRIUTHS Figd o 1Y =l siaruRidt gqg
yeRid faar T widF gRT SEifthed & AT &Y 50-60% @ SN T SR arfee R
§7 AT0 TRERIGER UTahR1SS Uerd REMTEHD URd Hi 80% T HH B Ugd U o STaifthed
oI T foram T SRE ARAT (QS) SR B Tl § T Ayl YFeT AT g 3R
TIa A G IR AR % I gRUw, T, 509, g SR MR firmie o9 Qs-
URd fauT0] HRebT & IATGT DI BT 8¢ db HH HR [T Hb 3fATdT 100 ns o 1T T 7T
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3T Tferefie e & Iry-ar 34-Rifkiey suifde ST siemamt gRT Fqug-faRkiy tidH
& Y FAaH DI FRRR d47 SATeiar &1 arfad faar St ariftee fafor & fow deaqul 81 78
YT Y. ARNY SR ¥ Fued & e Qs-Hdhd AR & Aféd & o [og WiaH &1
faferaita emrar & vefRfa war g1 @i i, dauar 3a, R o, g Y, fafven va. afgerar)

IO &) Faaigar g iz Afear Ay A w19 AR e arfeen fRmfor
&1 ) HH P DI g

A <fg UIfa 7 Fad THa 3G &1 GAUTSHd Sl @ dfed TaiaRor JHTeH &I o 7fd
U oat g | Safe UfARifer St meayut @ier 3 fRifeser & wifa o &, tdarifes gare &
e & D IGANT A T H UfaRIe o BRI YUIGHIRGT bl HH B [T | THrgshiiagd
UfeRIY & U UgW I & &0 H SRIhed FHfor &) Jafird &A1 ok srifthed oo &
wueaqﬁm%wﬁﬁm@ﬁﬂﬁqeﬂmﬁaﬁ T3 UM BT A= & | TR,
TH U fad TEHIRISE, 5 Te THTd! TS HIead Toie iR UfcR&T Jorel § Yeer & & fag
TS fI4T-I g & T T SR &1 GRS o | 39 T H diaRge i 3R JRifedr
TR # ®RA ART-0Rd arftee Fufor &) &0 SR & o Weeria= @ effdT &1 gar avman
T 21 Rkt 3 uefRia fear i et 3 37 sharggsit & Ros-AER BIfRIeT gog &Y IRd
foaT| et A &, AT SR U9, AR Gl & oY SRifthed Ao § a1y 85% i
SHfIHIH FTeT UG RId fhar| g8 uikge arlifthed ®I EPS TRA ®I I8 B Yd-THd SIITh e &l
ot qurdt 1 9 S1fd Fra ¢ | ey 1d I8 © fob Te R A HRY SRiT AR 3 HHOR B2
fezr, S i faum] HR®! & HH Ide ¥ FAIE Bir €, R <At Sedifar # Qs-ifka
IRt T &1 81 T 98 ST Teriied ufiaRiy ¥ e & fae ue U wderiies &
Y H 1T & fawRid B3 # 3 & Wil & oy SR R &ar g1 (@ U, ffeen wa.
GIERIN]!

ST guifora I3
TfioHfe® ThiH &1 U IH-YYe U= fasiada H1

FAARSHAY # fawmRid URUR® Tiefes Whif-T eRHIv U 3 °aR0r 3G By srumd
UgaM&dl ¢ o] THIRISS T8 12 fa 51 50 T1UT I GR I 3R Th €T ThiA BT IGANT
PR IRATGD THY I-YUC UREY B! TeH HRA o oY, T &l Jaex [awRid fbt g1 T 3t
TfoSAfees- o Fafor ggey i & ¢ U § Sl &1 SUgRT 61 3R G810 THRT &1 IugHT
HAT| BTl THERT aoidl H TSR & I1Y 3faReld gidT &, STewyl TR ST § aifes
U HISHIDIU! o TTY-T1Y Tl Wige ! gRT H udT aman S b ]|

i verwy wiafeT Sa=

9 H TUoHed i GRT SRS Wdd dRid § FHTSS MY § S W3R & Th RS &
w0 ¥ i d1a &1 uar @ | gRNS gkl 3 siafed & Kiw 9fvd afye dem ot oik
SRIRT f3HaT 8| T8 Heich] a3 & ford o 1 98 U IRIE THlersy g, A13Y ¢ HIRIBI3T &
HifA® S a1 & Iu-favied TRi & AU o arm T GRIBIS-3eiRd Rae 3 A
TR & AP UHR B Y B, S1 o T T A GRS § HH | Ul gad 81 395
3farar, -1l 7 i I T Smads & HH i3, St wifed T+ &1 Iohd §, Th
heTgy ol damrg e o off S T ot § st W, Afdd Rig & wgai ¥ feu e 3| W@a
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3T AfSRA, gfaRid sifr Hids, THS), guan ¥ 3 ey aotdt ¥ Wauial o tfienfes
TICTSY & TREUT D1 U 9gd ol [GaaRy YR & YHIU B 3R SIRT Hd g

SIHH-a188 dP1® AP iid BT

TH SIHH-A1S8 AP AP IRId HRAT off Heel--JfaadAd R R hiafed aRkad & 3o HHl
IR RO R T UlegR T 319 (2018) gRT T UUHIe® Aisd & U H ARSI &I
JUIART HRh Rigid & THI01 & FY T YR, 8- Ueb piafe Jarefei wa fdwRa o1 o
g S-a15S & 9 o1 &mar 0t ¥d-The fAfRdRE 3k IaRad & disd & U & Ufaveal
YUl &1 ITANT Hd gT, B HfoRe Aisd H 39 IRE| Bl Gl B HIAY HR 3G & | 967 T8
S § fob o siafes e/ Anisiei ufaren sifemrsf # ofiF sifiafda ot fRufa &1 18
i g § - SR afe Tar 8, o 1 39 faviy = u Aol & Raae, ufaren ufaferar @ Siret
S Hehdl ¢ | I8 31eqg- W, Afqd Rig & WY 9a 38 WgdNT & U HFT & &U H Whd 3116 AR,
gfaRidt aifte Adicis, THe), gugu & &= fobar e 4|

SfR-PIaog Acad HgaNT faHRid BT

g W # fEweT oy T BAlergy Jaifed TUSHied TR @ &l 3 i
varTRTarstt # g forar 81 98 Ye Sifaay Hidst & . of. T1eT iR THIMEsuy Hiadl | 8.
Y. g% & 91y fafRry areh geaiaror Sl R gXdeR R a1 T aFl SR & B
Tissiey ¥ ufkiemn & o1 gU U SR 91 H 35 S(u Fefrd dicrel yanmRirensit # uRtar faar|
T faeR ufieRfes U § Oferg Dffe! o Sie & e Aeads-3neid Wit Aisd § &S bl
TARTRITATSHT &1 RS BT 8 | TART A6 TR AT 3R SHTIHTH Uga & 1Y, HRd Bl Plaol
varTRTErst 7 ft gar ot Wit & Aol @ €, oY 3 T Y urguars § YR | 996 |

ST, =T gmT

S B IFSBIR 4 faRid Ygreital @1 Sa-fFriror g

T8 VG IR ST (SVS01-06) §RT 3 e Uet-wrpafam fafafd &1 vei fasar ma|
S ST BT WRIEUT TRy -fdal Wi U1 UHIR Uk o fere fobam 7, fSr e svs02 siigdiee
T 1T AT 1T et & Ut ¥ SR Uit 3R - 1 diaTs s | 1 g, SvS02 9 idhT @vg 71T
& & Orel B fam et e e e aiell @t ga o eifdes aaRiftea T amh Roxars < gue
3{TET € Au UTe0T H RRey SfieiuRy U, TaUT. age¥ (Foc) & W1y fTSHIcey § <l
TR TTT el B1 ST A 3ol Bidh Y Il T 7Y STS] Bl ol | It HH &fa &= foamr, si
g ST ¢ T SIS Bid & RIATH € & Hdd! B YRET UM Hd g | ASodaeiRgd
3T SVS01, SVS02 3R svso4 2 faet fRufd & dgd ®iw 3PN DI Aeb T Te&H
| Ty fad) weivad faee I IRITY & Ugd SR H SVS02 A ohal & Ul &I RIeiiad faee
 REM U™ Bt (o 1) | (3ol faars, =ne Uehe!, Sieat AR, srReasalfd O, 3R g &, =)
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)\
| A )
] i \ 3
3 3 L
._w E 3 x 3 o
Negative Positive E. coii SVSo01 SVS02 SVS03 SVS04

Control Control Coatrol

ol 1: I B TRaAT BT Weun FA & Nl B AN I ZAIACH (SVS01-06) F bl
T T 3R D §IG B Heak I Il T 7| SHTHR0 & 6 T ale gl J Jrgst
3R 3R A&IOT &1 FRI&T faT T SuaTRd Welf HI AHRIAS 930 & =0 & dad Ale
foaT T SR ad Wid I T AT T N Bl GHRIAD 370 & TG H dad fobdl T .
DI I ST AT T Ui R Fa3d g1 SVS02 SU=IRd dat & Wl § TR 01 3R
31 ITATRd Urell & g1 & HH I Yadhidh feamT|

FocSIX1 & W §evded @I Ugdr &l

3. Picit HIRrwTSH § ogad fhT 7T Repiflane FocSIX1 Y Ni-NTA TBAE BRI &1 SudT
TP Y& o an 7| A AT BT IUANT HRSb Y& fhT MW FocSIXT TIEH HT 0w YR
29 KDa U TATI Y[ fHT TT FocSIX1 U A SRTHul RIT W Hdl & Ul § Ay I
fopa, S IR fawmaaan SiR Uil & siferide=ita ufdforan &1 afshaar & exifar g1 Reiitare
FocSIX1 Wi gRT Idfed Aehifeds &ifd, T UHTadhRY T fig22 (MR RIS & wemifer
W) gRT S erfd F shieneprd aat ot Hat 3R Tw et Tifeai & FocSIX1 & W gexacy
B UG B & oI YA I TR &1 ol Bl ofel, TH3N Peer 3R THIN -l JadheR I
Mfesia &1 fswyur 3R YSHRor adum & srgfaa faran o 381 g1 it <fi9 ifesim ok g
TSP FocSIX1 W T IUANT Sevaey Pt UgaH & ford Yo | far S (3o faan,
SFRTET ARR, ST 70T, Si¥ieT Td. fogen ok Ris=T st 9m)

TORIH-HAT I G T FocSge’ & Tg BT AT

FocSge1, Foc T INTSHadl & ol fTHIER S &1 Ud TRl ®IAd U8-Ufhd® & FocSgel &
DIFST 3IHH BT Foc SIS ST I YRASR vafdfa fasar man $iR tA-efifqa shudt e &
1Y TS BT ITG HRA o 1018 TH T pGEX4T1 ddex H e [l 11 0.4 mM PTG BT SUART
B 18 °C d U S W E. DIl Ahd HIRBISH T FocSgel P SNaRURTIN foar |
FocSge1 @ pH 7.0 TR hIthe TR JaTgd H SiTaReR 3R 1% AHid o1 SUTNT e ga-id
3i=T H UTGd T3t TRIT | Sas SHATAT U ! UhRIel gy o W1y U HeT BHIHCRIm! &1 SuanT
IR G a1 T 3R 15 mM CHAPS, 1% TT8e-Ta- 3R 20-mM &H TS &I STanT
HRp FHTE T | Y[ fhT T FocSge 1 T &1 SUUNT TH 3 & 39 P W Sedey & UgdH
¥ foru foran S St fiydes: Ao dr ofiF ot siftyeafad @ fFafd ad § | @ e gom, frarh
R, Sifer Ty, feger ok Rg=r ot °m)
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6.2 IO fasm= faemey
o). U 1Y

Ucd P RIgid & e & Hiday uRfia 9w R $icH ga Tfdd! &7 3eay-: HicH
3R A yonferdl & e e qdigpa Swnfaet s faavor

3IYgad ®icH Fifd! H € Heayqul eI o-d Hrids Rigid Sluwe)) iR HicH ga fast
([FIUHS) ¢ | S Thd HUl I ATSH &I Jol TR & U & ST Hd gU 63 -H 0T YU
(@icd 3R RAER G BT JUH TRl B, meﬂmsﬁ?wwﬁuﬁm
& T H I9INT I g, HicH Jd & ifaRad ga gRT Jaitid g §ai & Y IWRNT Sa-
S gHIGRUT & ATEHH ¥ T ShicH YU BT aui- oRdl gl 39 o= & =d I8 S &1 Ie
ORI AIHA TR ST &I AN SR 3R 1Y 8 grg-fAR gonferdt & fod sguwe! & amr=
IR A9 IHR01 B IR AIHAM & ST a AR &1 ¢ | g T3S K Sluhel &
w@m%WWWﬁWW$%WﬁﬁW
IR GHAT 5|

. St &. ufera
S-GRIB R B IUTT TR H TP RS Wel- TRIW SATHERT ST |yuf faawor

HIETRTS FT IO SR WieTH SRR (STUIET) Th TTd &0 F S99 $1 T8 e § forad
B)-IRBRA F1 ARV I v T €, 39 9 W AR $79 g % 599 citfe slva-agg
RN RARREI I ﬁ?ﬂwﬁmmlﬁéwtﬁﬁ?ﬁamﬁw%ﬂwm A
YT @ T €, % URUTRE STadie ufh % SR BE &ifdre gefat e % godt E]
e S-IRIBRT & Io Nwisd &1 fafva faame! iR fafte yaferuiig fRufaat & sga
R ¥ sremeE forar won B, Suadid uftan ot wfaefierar snf ot ergy s+ g8 31 sy BRI A,
O & WIY-I1Y Sequgs 3R $3Ha & D-qRBGRA & fatga wicl-Hifde! & g & fag
T9-00T THT FETEIAT Uiy 3/0-FUiaRuT (FLUP) 3R &ifdre 3/a=iyur (TA) Wae R Ite
AD-Ih] I T AT 3 3T b ST SI-IRABRA BT I a1 Bl 6T QR
faaruT vqa o T, Fored o =mfira fafie et fore 2nfire & @iom 1) |
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. N1 ND Hy0 i
H-O% N1#-N2+-CO; s HO"NI“NZ-CO; s MOMNI»-N2"CO,
_____________ 5 , "3 —
HOJ S4 1° H,0% n:o HBC4 H HBCHP-|
] =\Nj s OH Y s ‘ /
------------------- T \| HO*-N1#-N2+-CO; / HO*HO),-0"N1*-N2*-CO;
N1 N2 o HEC-I H:Q | SSHBIP
D-Luciferin M O-NI-N2-CO;  + 10
470 nm 2ps
25 ps y
,.A—'/': """"
S
H-O-N1-N2-CO; b 0-N1-N2-CO,

R 1. )-RBRA Bt WA 3R dew w/a § S1-qRbRA &t gt Suadiet ufssar|
TgHHY: THTT . ITE @ISad); Td FHGA S 3R Ioe HUR 5 @O, 99 3Fd
TR BR RS TR, DD

AWRII-[2, 3 -A]-UTS (NPY) ¥ Ritare faes ufaferar wiashearn

TAdtaTs fihed & TaRged TifaRiiadr &1 sieqad, e See sidaras gard & U o sqa!
TSIl $I ST 3, A G foa fos THUIaTS &1 S1 TaNTsed Uldiisheearsy diead | RiTace
faEe (sF) ufaforar T ToRdT 8| 59 sfadie A gH fafid UeR & Hifsan, siufq e, Aidiiew
IR Tael} et & NPY & Fegd WIcI s oree @) o e % fre IRa Rean| et & NPY TR
H 51 a1 EHICHURT debriteh BT IUUNT PHReb STHT SIGDIE ~6.5 ns b HIY T Ui
U Y & gl B, S $ad 6 A-e[d ST SHoll / TR BT IUTNT Rl g1 glafier, Ta-uiey
9T 5 Ui Sfadh-aor (QhUagUY) AT &t Sa=IyoT (TA) ATG1 3 TR-GN &7 Tfa=iterd
T AT T ot ASTgd S1-S1 3R / T S1-50 SSXaRM B SR 5 | TR SaRAT Sa=Ny0r 3R
TfTSITGT WaeT T S1 SaRAT STl BT STHAM ~2.68 eV T T & 3R 7 qIHH Sfor WaeT
¥ I Bl URY Y B0 S BT ST 137 eV TN T 2 | S U1 Il b NPY 0] & RIg,
T1 SARIT Holl S1 AR Jof BT AU et § 3R ST I SF Ufehan & forg T wuTfaa
IR g1 T1 AT HT ARV WaeH, o siHiaS= 9fd # NPY & I1d TA 3eaHl gRIT
SR T T 2, 510 — 550 nm &F T T A ATV IS @l & KA 515 nm W
3fIHAH 3R 550 — 700 nm &F H TH ST 3R HHGR S BT 8| NPY F S1 Taged oI dtgdl
R Rk fasfierar &1 S Awiie (NA) 3R gdel fet (TF) & faaR § &t 18 81 NPY NA &
forT 1 URIZ e &1 SHa=dTd ~10 ps § STafds NPY TF & foTT T8 ~35 ps § S THI-TATYM FLUP
TIRT ¥ U §YelT € | TUtaTs UAT SR ST aiFt & forg s1 - 1 I Wifshan & [ i &
A HH F &1 NA 3R TF & NPY & T SF ufehan & a1 T1 TauTSe &1 30 YHT HHT: ~4.8
ps 3R ~10 ps &1 TF # SF TIfaes! & 9 3IepH o1 Faferiad diomn & Waftd foear mar 81 Tef
%(Tﬂnﬂ%wfﬁ?r%!yﬁ% GﬁSFWﬁWH%’cﬁ&M%GﬁTTTAH -T1 T sififeman
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SF

~10 ps

~/ \
S+S ST, T,) & T, +T,
v
TTA~ 50 ps

Tehdl: 3ier ARY SR Tiitar arg, Hsaiey

CSPBCL3 3R AT SIUs csPBCL3 AAfhecd A TfRueiq ik srgufRic = SraAfiey &1
ST

WRIewTge HifshEee H a2y URRIY & e saide 3R ©a T Bl & e da1 gail 3laray
AP Aifhed (@ITY) # dery ufael Uid! & ggrar dl g | UHTdt SouHH gfaded &
WR cspBcL3 WigwwTse 3tharas & fau Tfdge of IR s 3R ARy SRt St
HUR: ~2.5 nm AR ~ 75 MeV/g | TSgd HS ScaRH, T Ayl ToMd 3R HicH Uiy &
PRI F¢1 §s SMHfHaT WRifode TiTey H Srsufaiei- 16 & ot 3% ¢ |

HI-THETYH aTdl ST Wael Bl CSPBCL3 Hlidheced & B & alg Rbie bl T, St
& 42 TpUg 3@l & 360 TTUH TSR UG 3R TIHT 36,68 1/ A4 -2 (1) & Foll UdTg &l
UGN HRep g JET H Tratrar T, 38 i SeT-3ra quisdig fagivdrelt gr fafga faran
ST evd 8, 31T iel-sit (i) oS 3R & Biersaiyur §s, ¥ 1 3R Uiv 2| e vadrges
& T TIE U SN0 WeeT H eaa-or =T &1 Jd S13ufahie T3 & /T off Jabdl
2| STSUfRIeT UHg iU Ued Id TTH TRTe iR §'8 fPR WR Wi Ueq gRI Sdd Uiy &
o e Siffhar &1 UfY Rl 81 U0 U & A ¥ Ugd, S U (402nm) & HRUI, &ia
8 8 TS UR W1 ST § 3R 360TEH UY U T Ui 309 63d g | gl Ufager 3R 83
TS USRI & S P S & HRU TS o913 URISH S8 Tsl 85 (474 TITH) & =
R AN §'€ PI S &l &, S TH TaRTTZ e HISIG 814 dd I8dl & | 8ic Uaige~d &t Jufeyfd
¥ fta d8 T (0.089%a gRT a1 Rte fG@mE a1 8, 57 fob SIgufaye &t areadbiy Sl gl
Thegad 3R H’s’—?b_&fﬁﬁ (ﬁ‘ﬁ letthttps: //doi.org/10.1021/acs.nanolett.2c02223) > ddbl & dlq,
2 SI3UfRICTH TSl &1 x2x 7 biexciton & &0 | FAEY foran o Tavar 81 Tg-HHa) & Th &t
T & dAD! & dIe, 3 &fOIH Sa=ivul 8 HI ForaR [y o T §: 280 A & 0.7
Hiew 38 I & TUH x2x2, 388 TTTH S8 W 700 WeT S G & TUH x7x2F TUH; 700
T 8 T X7x7 IR 474 TATH S8 | THIRT NHISd &1 T [axd fa=eiour 3! Tfa=iierd &
fAféy o3 3q Saa® g

TA spectra
,  Normalized at 400 nm

i Delay times {ps):
. 01,0, 0.1, 1,
\ J/ 10 and 100

AAbsaorbance (m0OD)

370 380 399 400 410 420 430 440
Wavetengih (nim}

43



. Promg,
~Ev e
,\\7-‘ 9@.
& k-3 ~

A et vt g e @ uditera e fereror 2023-2024

ol 3. THg-gHTY arel U Wael BT CSPBCL3 A-ifohecd & WIeufaex & alg Rabis fbar
T, S 5 42 ThUY 3afd & 360 TTUH TR Ue! 3R TIHT 36,68 1/ CM-2 & Sl UdTg &l
I Fb g 7 TretTaT T |

Tg-PHAbdl: e AR 3R Iiftar 9 @isdiey)

1. RY 3Rmaa

TNFRAASIHES & ISP H-THG! B IR HIAT: BICIBTRT 3R SETPRE
TaTSe ST

ﬁmﬁ%a&aﬁaﬁm@mﬁ@wﬁ%wﬁ%wﬁwww%ﬁﬁww
SHTS P! ORE TIGR B & | TG U U & Faac - SISl & s Faid sadei-d
I & HRUI BT & 3R AHIER B g1 B ST Saac -d TUNt BT URUIE BidT g | Sa=iyor &
SUIeh A RIve S/ aTel = &I J-T@ $He] SITdl & SIaid gTeulh 1D 1R19¢ aTd Tadl
B H-G=g el Sl §| H-Jged 3 dR R IR-I&id 8d § 3R 39 U1 & HRUT, I
AHTPISAaCIHRT TR & fore Srquad {1 STaT | | Ta, &Wm&mﬁqwmmwmssmss
HTA (S1-sge-SRIISI3E, fort 4 ) i g foha, i gofv Ieiap H- - Sl HGIRE
SeTsd U &1 Aogd = & fAAfor &Y A & foIe 3@ T 8 | 39 Wiel o d 3reaaHl
I U1 91 ¢ b E-ge-dRASIeE Iuauss § U dfad Oid § Td-TURIE §41a1 § | AR &t gaT
H il & e Sra=nyo & Te Hiel Sedrd 3R HHSR afd aTd-Rive SoTe ol STl ]|
3ITCTHIRE &I SARNYUT 37ead=t o 150 (£10) fs 3R 13 (+2) ps P SaTHTd & WY fg-aRufig
R &1 o fordr, S HHT: Iad-9-37ER SR YHHUT 3R 6 Xided & e foiier
g1 &ifore ol gearer Taged & thdhd UBR (T HHIMR § RIFRI$d) Ilka & §drd & |
DS S AT & R H av fAHT WY Y Y TI-UHR & Targed o8 & HidR Tamzed
w%@mﬁm%w-@ﬂ%mﬁwwmwﬁﬁaw@ SIEECANEAC]
Sar gl
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Monomer

H-aggregates

EXxcitons are trapped

in aggregates and
decaying slowly in few 10s
of nanoseconds

Intensity (a.u.)

500 500

400 500 800
Wavelength (nm) Wavelength (nm)

o 4 @Y) $8 UgE Bieihied [aRvars & I ¢-ge-aRiieiss & Ta-TiNRE &
yfaffa| ) Seaus & t-But-BCDI BT @AMV 3R Ieoi WaeT| ITIC A0-0/A0-1 3R
CHCI3 3R ET=U% # t-But-BCDI Pt Aigdl & d1g Wiie fe@rar gl

(IR Iee & 91y, SRt iR B Wi 9. T, 4, eaey) |

TAIMEIR # THAIH0r A 91 g5 Rivrae fRiio s-veH, Seifiefe- @ -wss arghd
IR wiersie AT § 3 Sy

I AR (e SaRad (TIMEIR) & T SaNfd dA a1 U} TRA] Jod Flei-e gerf
mwmﬁmﬁ?@@méswﬁwﬁawélmﬁw
R R HT 7 3R I8 O TP oty wrend § diey &t Riree sfiqfiom SRR &l 31 39
nTerH ¥, amameﬁvm&fa‘r%wwmwﬁs R AT - [ -Tws-aR -
SRR @18-Eh-mes sidid) & dxavu & KUl @t g1 aa ¥ ddR e aad
W&ﬂé&maﬁﬁ&mmﬁaﬁuﬁm e e BrarsmTs R (i)
ﬁﬁﬁwm%wﬁﬂmﬁam%mﬁﬂﬁmwﬁﬁm%eﬁv
379 ¥ TP Selig A1erH & Ty & Riae sfefio SFREM & dr 81 39 e H, 89 U Y
PS T 8-FATFT o =N TITA- [b]-IRIwS-aRM[H-fSURAA (BT-[b]-WIsS BODIPY, 3 5 )
% YA 1 RUTE B &1 T8 PS TG & ~ 650 nm TR AT (Dabs) fEaTaT § Safds 39
SA-TeTd A =1 TiNIE & T8 ~ 764 nm TR U1 ST ¢ | BT-[b]-WISS BODIPY & =+ TiNle
= aIeR Y UERid by, (i) Sger Ricer & ps Rl &1 gfder 81 i) St drerm & qoft § ot
TS RT3 G&fdT (@A ~ 48%)| A549 FIRTHISH T 2',7'-SRHIRISREISS HARNH
SRR (DCFDA) TRIET GRT SeieqeR Rufded Sifaio (ROS) SFRTM @1 gfd & 7| dre-
[&)- T8 SIS & 3 fae) Wi eiel o seqg fafta SiiRiAmT gl THEu®-7 3R U549
HIRTSH A frT U § | S X ST A fawTaaan § Safes TR -7 B 31T ifidsdy Sariud
TG (3MS4150) 15 AT & THTT THRUOR R $H (6.08 + 1.1) ‘M 3R U549 & 7.41 + 1.9

45



. PTOmg,
o i,
\?'\Ql /?9@.
£ % N
S 3

A5 Frere g Bz Te T Gt wa faewor 2023-2024

M TS T2 81 A ATiiiey uerer fafeur R HeR HifRrebral  TiigiRg o) IRkd #d ¢ el
75 W & fore wer Turfad ey anfea grar g1

v" Photocytotoxicity induces

apoptosis in cancer cells.

v ~
* Absorption is beyond 700 nm ICso ~6.08 £ 1.1 uM

* High singlet oxygen yield, ®,
~ 48% in water

ot 5 . Y- [6h-Trss- a1t 3TR SH% ATy &1 Sanfid oA arel WY A Jad Fde
3SR & T T[N BT Ui |
(Teant: &g . IRP, T AR, T T e SR | BH: Wl 3R, fien, Feew)

UG HIRTHT SRS § FRIfAAI5S-BF2 AT & Ble g e NS 3R AR
AeraifersH sfeag

R RAT-Jod BIeRIRICZoR BlelerHHeG RUt (PDT) & &3 & Th UfaHH dgard &l
qﬁrﬁr@aaﬂﬁ% S URUR® WleRiRierzoR & o U QR SR Sifie gaxt fawed uem
HRA & S-SR TN T Tl §, T HRY-TRATY] Gad DB & [ & pDT &I gHTa=iierar &I
TER 3R 3HP ST B U S B &l 8, R o wifdrd 3R & fiwred SwR
IUIRY &1 AN U= BT 8 | 39 B #, 3rfare 3R Jeohifal o1 wied TRye Yo wiv Iwg
gad YR URATY] Jad HadfiIgs BF2 (STOUTSAMZA-CUR-BF2) faswRid AT 3iR PDT H 31T
STTTART AT T (27 6 ) | STAUTREATHTE-CUR-BF2 TR ATeT &3 H ~618 TITH TR AN gTeft
? 3R SUHT I HIeR SHIRNYUT T[0T BIdT |1 STeitg d1eqd H el STaUTSAmRd-CUR-BF2 &
ey 7 I Riele sifadioM IdTe qadm foars 81 SHUTRAMIS-CUR-BF2 &t Refiet
FIEARTT GRT g Sty T (ed = 5.0 W) § BIoRieRR 3 o3 Refiet s | su%
S{ETAT, MCF-7 3R A549 HITRIH137 BT ITTNT B HICITSeIc T LT H SUTSATHIG-
CUR-BF2 A-ITUICH & VAN gRT HH: IC50 A 5.15 + 1.4 -M 3R 8.05 + 04 -M U
B3| STUUTZATHTZA-CUR-BF2 AT &1 IUANT S BIcITSeIeaRIc! feam & forg
ol TS BRI TG Homelt H TUIPTRIT Ura 747 § Ford [T YRS 9 S Urid {11 i ¢ |
O SffaRad, T1g fad sieqg=i I gdl Ia fb A &1 Jger IUTTad R THE TSt R
OXPHOS ¥ TIPSR & dgald g3l
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<§’{°\ Y 3970 lfmx:\l)ll §u===d Glycolysis

(Autofluorescence)

& % 00
& ’ &
' . v' High absorption coefficient, A, = 636 nm
v’ Zero dark cell toxicity

v’ Light-induced cytotoxicity (~5.12 uM) leading to
i S5 b apoptosis

ey f(}\:\{ _,»-"V“/,’“*’“—_‘, v' Decrease in mean lifetime (t,) of NADH,
Lon R Nez 7/ indicating a shift in cellular metabolism towards

U glycolysis

o 6 : BIcIthioThd SR ATSCIca® eag-! o Ukl SIRURIAMIS-CUR-BF2 &1 T faRiwdmg

gt g @, NP I AR, 0. T g9, stesiRAl, sHuen siy dHerg, I fayfemem,
& I, IA fayfaemer, ToifernT b, I fayfIarea 3k o T 3R, firyr, W)

Ha-feawiTaursT syt Scsie oA gigst IS, 77K TR MUl 3k sH&
BIe-TIRe 3 | 19% HT YUTIRITA! SRS &

I C&dT aTd SN HS Age - SRte (3iiers) &1 TeRid #x & foTu SrI¥e™ &1 3 dgrT
T § SR 3 Il o) @it | AuSiun Iqeie! of Haiford fear man 81 grar-wiwdt (D-A)
-GG B TIR ATEIE IAuih! DY [Fpiid B P g Iugnh RRznfdw g1 dudivw
ISioh! A BTe & ot Hf Sfics! ¥ fru Sy wifd oIk I Sogg ey faaman €, gTaifes, d gaia
RId-31Th T I § oI IRUTRG®E T 37! Gafdl § BT 313 g | HH G&fdl aTd Jd- 3T & 1
P NS ISP U B & oY, SFIaTd 3R THIHA! gRT SFR-Wiidbdl se TR Hfia
YA aTd YS Iaae T fSATITSug & A1y ofdH-THIS T g (oHF-Teiare) fewg faar
Tl $F-TSIUTS F 441 ¥ 597 TUH &1 391 # faams gaar R ARk ufadifi foars, foraer
SahTa 10 THEY ¥ S T (7 7 ) | Me-THF 8 77K IR, 557 nm WR feUde &1 0.75 s o &
SITaThTa 3R AHT 6 U s o o Teh SMTUERTEl & TTY ol 71471 UT3 R |, I8 uRkar o fRufaat
T Qe I T Ui (490 TTTH 3R 6 ns) 3R BREGRIY (530 TTTH 3R 192 ps) SR
21 UI8SR & A H SH-ToIe & RiTee 3R feudie Solf TRl & &g SHoit 3faR 0.18 eV UM
T Tt o ST 0T GRT 300K TR 118 ps & Siia-dbd & A1 fadfad ufacifcy d@r i,
Safd T8 150K TR 84 ps db HH I 11 A 3facicd Jisidt g & $=-uelursT & dudive
UHfd Bt 3R FURT A 1 2.8 V BT TH-3M1 dleest 3R 12% @1 AfUGdH 16t HicH gern
(EQEmax) @™ et SH-ToiUe & Sfids feasy qwadgad s U] Ji&rdt & 9y SH-
TOIUTEA (5 wt%) BT BT HI 718 flhed! T, 70 mA/cm2 & R T TR 5980 Cd/m2 Bt SHfAHaH
TS U gs, orid URUMRGEY I IHG TR HH G&fdl Jd AP (2.75%) & T1Y 19% BT

SRS HE UTed gaT|
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12 T T 12 = T T T T T T
—— Hexane (b) Hexane 121 (c) [ steady state
> 1oF Toluene | > 1OF Toluene 4 > Gated (1 ms)
@ —— MeTHF G — MeTHF @
§ 0.8 ——DCM § 0.8 ——DCM IS 09 F
£ ——ACN = ——ACN c
4 —— Methanol J
3 0.6 Methanol 3 0.6 B 06k
0 2 %)
T 04 ® 04} =
£ E E
5 5 < osf
Zz 02 Z 02 2
0.0 b— 1 0.0 ‘ 0.0 L : -
350 400 450 500 550 420 490 560 630 700 480 560 640

Wavelength (nm) Wavelength (nm) Wavelength (nm)
. . 10000 r T
10000 —— decay at 550 nm
—IRF v (f)
Hexane " 1000 '(e) 1
1000 Toluene J €
—— MeTHF g 100 1
2 ——DCM
§ 100 —— ACN 0F 1 .
[¢] —— Methanol 1 X X .
12}
10 © 459 T 2 T T T
S
2 o0 UV ON UV OFF 2s
1%}
1 & 45 L L L L
0 30 60 90 120 150 10 1 12 13 14 15
Time (ns) Time (s)

o 7 - (a) SRV, (b) IS 3R () MeTHF T @RA 3R 78 Ioi; (d) faftrd Tfede &
IR STRIT & WHIR; () SH-TSTUIST & Me-THF H S §U T | 77K TR T X641 (f)
UV ON & OFF & d&d 98 §U Me-THF H 3R Xan-Azepine H 3TtexTal fadTd §U S{elT-31enT
O 3R TR AR |

eanh: Tt s (@AESTy), BE: 73% GO, B sRere (ST, T IoH el (THue

1. g% utfed
ST/ $ diSt SAfa uaar W-vw ehewe | s Wt =i

Y LT H, e Ud 37 A URT ga1gs & 1Y S-ailfamsia/asiadrsid & Uish Iafd ue
W-wg TRazE | s Yoo =f¥eIvr & I &I Ugd! SR UelRid far 1 tid)-3aRe &
1Y 3l farfis (Fiarga AFRRec 3R TRhHawhiamH) & Yoo 3 ufdfemarst & Sier-sram
TATE fpe 7Y &) forfis @) o # Wieg s whaes ufafsarstt & Tad 3 IR 107 9F
fu 81 ufaferan & 11E1-3aR® & 1 & fofffS (Phen.H20 SR PPh3) &I MW 9xp, TTfcd Td
3 A fewm g fo Ty ISR et H YUR fhar o gl 7, Y tha gags & Y
IS RTSNE/ANaNId & Ihd €2 TRARH 8 Fhdl gl 39 Weidld 4 €2 TRaes
IS SR SelaNTsia SRafed P IPHP TR (I 1A) USH HRA dTd ATUS Jeuee
WU B UeRid P 31 SUb El Ued Td o 3 UepR WoiT, 2-(4-UREsa)
IS (CIM 126) (R 8) 3R SHTPIZdac e AR (D 1F 18) & w=awor § faswid fafyr &
FuTfad IuANT &1 UG fobar|
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@i@

U Ligand-combination approach U Synthesis of antitumor agent

U 40 Examples with excellent yields U Synthesis optoelectronic materials

U Broad substrate scope

CL-G. TG,

R = H, -CHa, -OCH3, -CN, CF3, -Cl, -Br, -N(CHs),
Yields : 60-99%

3 8. TR TS S & 1Y ISR /dSaaTeld T HHeT C-H TR

TSt SHIFHICY UHTE (KIE), H/D e v, ufaegel vantl SR g fafdl o1 Iugm

R Ufaferar & dF &1 S DI TS| TS SR FIEETAA RO & Y-y gHa

gt § 3 S ufdfbarshierdr Y 3 ufafsranalt & Rafefad wifie tsqsi @ fafd fean

(1) SITATSIE 3R SISl & C2-H di<s ! Tishadt Ufafshar &1 fRufadl & dgd 3= §

3R T8 R-FuRU FR® T2 8 Il 81 TIRT 3R, TR Fa1ss & siiisfed g & 3= god

%Wm&mﬁua?%gw@ﬁamawdltﬂ?ﬁ%eﬁ?sﬁuﬁm$aﬁuhwm$wﬁmﬂ
o gebell |

(2) IR YT Pd/Phen.H20 TRATHRUT Ufdfshar & 3fafdl 1 qRT B Febell & wid Ufdfshar |
TRA TATEIES HT IUANT fohal ST B | gTdilies, T8 TR SIS S & AMa § ufdfehar (& & |
I I8 51 39 fuld, IERS YUMEH Pd/PPh3 & Iy Ufdfehar TRece TG &1 ITGH
FRA T 3me et g, Ydl 81 IR TSRS &1 g UITGR & U & ST fasa i g |

(3) Ufcifehan # T 3R FUIT=I3 1 WIS IR &fcll Dl T¢I &, Fordept Wy 31 g fob o ferifs
At Pd2(dba)3 ¥ IAR® TU J Wighd wifaal Iad o & o1l URW gazed & ARfisfea o
D! GfauSHS 1 B

1 9t 9l BT & H 3ad gU, UIfed 3R Gebiidl = dellfareid/deiadreid & C2-TRARM
& T IARS ah URanidd fbu (=1 9) |
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L Pdm -db Arx
Het - Ar Het - Ar
Reductive Oxldative
elimination addition
Ar

L,,Pii[qz .dba) . Pd‘“ ~dba) Ar—~L,.,Pd Het —L,Pd-X

C-H bond
- t:b'l}nd activation HetH+ K.PO
activation Het-H+ Kspo“ shkdy
Kx + dba + K;HPO pd KX * L, + K;HPO,
L,.,Pfd 4 L{n -1)

Het

ArX

Reductive Oxidative
elimination addition

L =Phen.H,0/PPh,
Het = benzothiazole | benzoxzole

i 9. ST /AeeTsiie & C-H TRaRM & for u=iaig fgenfas vomet

tafesgy A foris e TPV $T ST P 1,3,4-ATqATSATSNT & TI&l C-H
TRATH o IART BT

S T B, UIfed SR Tgd Hal - SIS IU-T & WIY-1 STH & 91 1,3,4- A earaird
& U C-H IRAE & forg forfs s effaior o1 Suan foar 71 dist IaRe & W
BHARNAIET AFIRIEST (Phen.H20) 3R TRHGHT BIWHI (PPh3) & TaIo 7 fafesar & ora-
3T JUTNT fhT TN U forfis &t gaT & dgaR SRS Tfafafy uefRia ot 39 fafr &1 Sugh
PP C-5 AT IR TN Tedh & fi=ar & A1 2,5-SFARIdCs-1,3,4- A RISamid & U faxgd
QT B! YA o o |1 Fa e, g8 faftr ue aamuess wstce Wiy 3R 3= Hrfed
g Tfewrar yefRia set § o i Wi 3 3 fom mar g

N—N

N=N NN
1\ I X )
OO .
R
R =H,99% R=H. 5% R =H, 84%
R = CHj3, 83%, R = CHgj, 78%, R = CH-. 82%
R = OCHa, 80% R = OCH,, 82% R = Oc?ﬂa 85%
R =Cl, 75% R =Cl, 50% :
f 10. 1,34-3TRATSTNNT & Tel-IRT Tde H-Td TR HT W]

mm%mmwﬁwsmq cbwﬁqem“aﬁr?rwﬁaqa&m Gl
BT/ TSI 3R SIS/ eBie ! » Ty § gt Rite
oS fafd &1 ang A & forg Uik foran, o fae wiciftbforea o1 feam g1 S fa
W 4§ fewmn w1 R, ereied ufafhar RIAG & d8d 1,3.4-3iaTSed & 1Y 9-(4-
TS Td)-9H-FBIETGIA 3R 4-TANSIABAT & T & IRUMRGEY IFHY YSTaR (>90%)
T T prafeid SR STethia ufaeafie 1,3,4-ifaansarsia ure gul
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() "

98%

*@’U—**@* O S

Butyl PBD (80%)

i 1. siiefSaNia-afea sruid gRios oY) ok Hera-dide! $T J=avu|

Ricax ufsfea &1 Ui sy SWfae =u A Ifhy | & yer c-H ThewE § tafsuw
P SRS TfAfafY B o7 BT

Y 3T T, UIfed Td 31 TeAifiTdl A SRS & U | Pd/P(o-tolyl)3 3R T Ufefea & wu
Ag20 &1 ITANT TP TR §ARgY & WY Wiy & Uef C-H TRARA & foIE Ue $=a 3R
g fafd fasRa o1 31 srafies 1 & gaft pd-33Rd c-H st Iftgur ufaferarei & R
AU T AHRR U Ufefed & ®u & IugRT foran ST 81 Uifed Ue 31d A C-8 TRACE IdTe) ol
ZYAH IUS T XA & I Ag20 P U KISHIACH AET (0.1 T 1 eq.) BT IUANT fam| T8
fafy o Tsuce Wiy UelRid #vdl § iR C-8 fUfd @feret-1) R TRA U &1 firdd gRy
S I B U [agd aT & ARA0T HI Fel 1 g |

aifereT 1: Tafeaw 3 R tha gaEs! & 1Y ST & T €8 TRe®Rul o IART fHar

I I I
Oa N N Oa N N O N N
TR, -G, TG
N N R Bn’N N R N N R
o\ o o Bn

R=H 3a-96% 4a-90% 5a—-80%
R =4-OMe 3b-96% 4b-91% 5b-85%
R=4-F 3c-95% 4c-85% 5¢-76%
R =4-CF, 3d-95% 4d -82 % 5d-80%
R= 2-pyridyl 3e-80% 4e—-60% 5e-50%

R fefea &1 ve g @y U § % I8 IR AfST iR ufafparst & o1 g9 & forg
IS JHY B! HH BT g | Safe S-SR ufafrarsit & ufsfes & Tu H ek Iiee o1
IUINT &S YA WR {31 T 8, §9R arad I & S9R, R wfefea & uRads & wry 3aRk®
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#fes fasma vod oeg

ST SR ufalsrar T R FafRyd oid 9gd 0 ©1 718 ¢ | ST, UIfed ud o = ufafsanait
@1 4T H Ag20 BT AT BT TEAPR C-8 TRACS IIG (3a) P JGIR TR RIeaR UTee F YHTE
B S B Ag20 B T S 3a DI IUS & geard &I Wie ot 34 T faamn man 3| gl
Tferst TART & Ua drdr ¢ fo RicaR Tlee & 2nfie o34 3 vfafear ot X § ol ot 8, Riear
qTeT Bt SORD YHHT B BT el I S Tl Fiifds C-H TS Feilasl &R R =R0T 781 3
RIeaR Tlee YHad: IAR® I | T <l sfiqiiSe & 9 # S &l § 3R Pd SRS &

Yo B GeTadl aRdl g

C
100 P 100 98

92
85 90 92
80
80 73 80
- 70
e
500 55 = 60
s
) =
< 4o
20 X
0.1 0.5 5 2 g

Ag (equiv.) Pd (mol %)"
A: Standard condition: Pd(OAc), (1 mol%), for 20 hrs. B: Standard condition: Ag,O (1 eq.), for 20 hrs.

(i )
C: Standard condition: Pd(OAc} (2 mol%o). Ag,O (0.1 eq.)

Yield of 3a (%)

Yield of 3a (%)

Yield of 3a ("/n)

T 12 . A Ag20 Bt T S TRACE IdE Dt Iusl T fHAdT BT Wie (3a), B: SARD AT
mqﬁﬁ%mﬁmﬁﬁmmwﬁeax 3R C: TRAS IdE DI IUS FH JHY BT
TIlC (3a) |

TP 3ATaT, Ulfed Td 3/ = fafis srfteforea faftrt @F Riv 9t & T8 ) &1 I
PP Wi SRafed B wifde Tfafaft &1 3nda- fhar 81 I8 31 T § f -8 TRaies HilA
Shkafed ga SifA &1 ga & aTgd W HSA 3R i I9T J S W a-Syn %muuwgg
ﬁqs?r%l ool e, ST 3Rafed 3 a-syn ﬁ?@éﬁﬂﬁﬁﬁﬁéﬁ‘q’w%@ﬁ
3TeTT UCT-THTS AT SR qarsit & e & forg Juifad viga 3] 81 Iahd &

BT, 3ifaT et
SNTATTITRI (FARITB ) ar3fi & BiHd! (T3 | 91d) &l Ude Fg-TIHRM & SR S0

B aTeh SHIRGT BT Iee & o YUTAd HR&! & FT H Ihadgad RITUd a1 1 51 7
aqreft @1 die Red &1 IuaT #xb fadl # off Swadgde usieun foar m o1 et &
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AR Bl & WY SEfhioied e & U & ¥U § favg iR zwE, I
W T, SITATY, SITE P UaRH fdar T faued &1 gy & o faar Ts 3 |ee de
Teor o} fopa T B | S ifafad, Ui GiehR /T ed % W1 Uz g (el  §e
NN ) IR & forw R & s W fru e ¥ | Te e <F, o Tt Y Sk B
IR Vg TS o 4 Agd el gR1 fovar |

ufde fafame WdH [@sRY, aﬁ%ﬁ@q%ﬁmﬁ%@mm
ARSI §ifg J) & JHAdYdd aaH (6] 71 g1 IaaH & TSIw & ifiaafad iR
ST B SIHferd HA & T w14 9d @1 31 TF: YAt Ufae fafames, wiftefam ura
A & Y YfGaR0 Uicidwia & SrI@ierd fhar T g1 WMithfem &1 Sriftbforea defor quH
qPHeR SISHIZoH (Tl MR SHIRT Wb FARAC (ST BT START HRah [l 4T |
RIS TRIET 400 TMGCS! TAUHASIR HRAA W fova a1 § ot o =i feaman man g1 (ot iga
TorsiT, ST, 3ifaT=T BTe)

<)
BRUKER

T L raen e e R i
9 11 AW # & ¥ B 5 & 3 % 4 @ 4 A  pams

13
31, Rie Terd
fpTife g1 wafvar gar aga WA & &t afafafy #1 e

IR gt (PFPImV) HARET TReid! f. BreeiitRe # Hive U fRieel-sg Tamnfées tider § 3ik
WRofid  ASEH TRANEEY d USRI WidH & fFafa & wfid 81 uqas™t Ui & a8
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T TRiTg e SHTSiei 3t 3R o Sl § S Aret Xad SBIRIBISH & 3EX TReild! & Siifdd X6
¥ g ST § 1 a-=id S H PPImV &1 JUS 961 & forg SitaTy] O: Waeiss siftyafad &
3fIapTerd fasa T UT| $9 SfaTET, PfPImV TTiAafe & fore 39ad pH fAufd & & fad pH W
R womzH fafaf R o1 w2 | fafie St foTea SuERUN &1 SUTNT &b PFPImV &1 Tifafafd
IR &l WA e 4-TEAT e (4-AQ) 3R 8-gTZgTai faIfer (8-OHQ) & UHTd H I8
@1 41 fb G fAifer IidH &) Afohd T1se ¥ 9[Sd @ SR PPImV &1 IR 3R fRRar &t
3ITHT-3ATHT B ddb UHIFAd o g fpifer @t Iufufa o prrimv &t fafafd & sty &
Tegich-1 GogH Tfast sreqg=t g1 it farar mam ot 3R 4-AQ/8-0HQ & forw 1c50 AT @Y U
o1 T8 | P e, ufikomg gxfa § fob e 4-AQ 3R 8-0HQ H PfPImV @t Tifafafdr
IR A BT &l § 3R FARMT BT SUINT TWIEH U Bl AfEd B alet Taam e
ARTYDT & = H foraT o1 Ihal1 8| T T Aaifvar &1 aféa $3 ara durfaa fafeaiia geaaat
BT AT TR A B ARG B ¢ | BT BT IR AR 5w ot # i@ mn g

Gol
- Characterization
A J
Bj " i
Effect of quinolines .
) i,
l I
e
1
I i
I,-" \ -
=) Imhibition assay
and in-silice
l sty "
| by quinolines E =
D] A) Cloning, B) transformation, C) is u “
expression and DY) purification of o -
PPImV () NRa R 7 T e
AT BOH
- . Effect of quinolines on Kinetics of PIPFImV Molecular docKing
Conclusion:
Expre i purithication of PIFlmY and actvation at pH 6.5 confiemed after pH dependent, thermal stability of PIPTmY and Rinenic studies (using
Auarc Ilslr-.lrmnl different pH,
* Stndie nding of PIPlmY —quinolines by Flu Cene gy and Isothe al titratic alo etiry. Effect on PIPlmV thermal stability by CD
studbes.
% Inhibition of PIPImV activity in presence of quinclines by Kinetic study and in-silico studies of interaction of PIPImV — quinolines by molecular docking

7 14 - uTsAa-vwERa & R Bl 3t st 3t aree Wid 9@ ugarn

I8 MY WaRSGU!, FARMC MR MUfde ST Tl & TaIoH &1 IUART TR
%w@ﬁwsﬂfﬁﬁﬁﬁwaﬁmmmmw@aﬁ?ﬁqﬁﬁhﬁﬂ%ﬁq fofresT iR
RFeIAerEa & fauTeH 3R aTed Wi Ha YR Tesg(H (HSA) dd% 3! feeiadt & fazerwor
R ST g1 AIA- A § SN R0, d6d Rd I Ny Uga™ &I U6 9gaR aaidl §
S SR B yHTESTRAT B Serdl & 3R Sl & el B B Hal 81 39 ggy §,
TSI TIZCTE HARMS! (ITC) BT SUTUNT HReb HTAB HIZwd ¥ feifer & faure oF &t
S & T3 g1 $HP SAATaT, TIUEY & T= 07 SR aiiig fRRdT &R f-ifem & §e= & gumal &1
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T TR STEhIgsH (S Wt R IUT 3R 3R W1 FaRIad! ST BT ITNT Pb
fopa T |

6.3 TG fag= oo
W. T3, Sit. gt

13 TG & Rigid ¥, TR UG & [dgaR fRR Hd §U a8 I4g! & SiciHiithed & Ig!

DI WA R A B T3

T Rigid ¥, aRafas deamei & SRie AT SUMg! ®I Tdh ad IR aroid fdar T |

YR o1 & sfagr & 3o SRY [a+ 3R faviy =0 9, fermmrd (84t warseh) & siaT 3R

%ﬁgﬁmweﬁ?sﬂﬁwwwwm%mW|WﬁWﬁméw iRd oo
|

1. WAl TRHR
Toifeea Wiha Afwieed &1 p-RITIT 3qued

& IR CW-HTAT BT p-Fafiid 8T oI § A URH p R ITHT RIFGERT p W
RFOHd 6 Y 9= § Md & Ide & AU T ¢ | HIa] 3R HIeR-al-d
CIthd AhIced B p-Fafiidd 1 st e I g fobar a7 8| s Uiolfaed ©itbe
AFABIEY, PW_{n,k} Bt p-Fafiiddr &) g &R IR §, 98l n, k 4TS QoI & |

J cuifd & fop afe urgd p, PW_{n,k} & 318 3TH J TS 8, A p TR RIFHI & TG, PW_{n,k}
PR Tolfded TWH CPA{n-k} 3R $ faud St Ma & IdTe & THEY 0 J YA ¢ |

q M ¥d1d § fp fg p, n T 5371 8, O Moifaea Wthd AFHITE PW_{n,k} p-Ri1 9ot # Ma &
T U=R § RR &0 Y fauiford 81 o1 g1 3% 3R 9ot § +f e s uioms fyear 8, 39 2d
FAYF p > n+ 1, 3R k R TS [ I 81 Sl gRT U alRomdl &) JedmH! gHien &
foIQ U S a T (3T 2022 H) Wt fear mn g1

Heifdea Wra Afwieed &1 N-RITg srae @i a9, Safre errw, Rrear mewe,
W] TPR)

TganTt Sudad MY & & TET0 B, faRy U ¥ . fHREK! iR T $Hl (R-IRd €0 9
IS 1S gl & His Ut 3/uucH, Fie! fayfdeneaa & T & SiHd ©s 48, 31 1, (2008), 1-5.)
SR NYT § &1 715 dh-1op| BT YA HRd g, mﬁfﬂamﬁmﬂﬁmaﬁ@%ltﬁmaﬁ
(XT-BY gfe, AMETHSNE, HIADTA), Ga-d SR (Ce-HY JHT, AETHSE, HIadw) 3R
1. Rredr ieeh, @ersciey, U, Mar aRwR) & A1y Igad &/l |

fraa Y 6/P & UE-HH=UAT SISO & TsHifthen:
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TEarTt Red WML G/P & TE-JrEReUdT SISIId & TS HiftheH T 3o B3 IR &, S8l G Big
1} ARG g ], 3R P U 3ifidhar Wadids SUIIE g

Ig e TMRaTH! & NG FHWAT BT Ueb W &, TSl G/P &b U & URifleh Rerd T & -
JUETAT B TUFT B §, 8T G U YRAIT JHE § 3R P T SHfAHIH RIS IUTHE ¢l I8
3@ U4 Red RIFT & T5-9HEUal & AR TSHItheH &1 $ierd= o 36 5, [k &9 4 o9
A R faaR $Xd §USTRT Ugd o avl 3R Ugd Ui oFf (Sl I 98 -SHeUd P STeRTiod
SRR & Ae # 7) B Biadl LI B

9% ifalked, 3 G/T (W81 T T HfUHdH SRY &I AT 8) & TU & Rad VM & W-HHREN
¥ Qe T W == B 3R ¢ . 9e 9, (o-BY giT, SETHeE, Sideran, 3R oe
Tt fea St 3, sifhear AT siereH], gud-Sitg, disdiy, das

6.4 ifaw fagm w@a
ST 3f¥™T WrTaa

faepferat & v T @ fRRGT o1 Safida fazawor uqd fbar man 31 iy U q, gAN - 2
3fafver & Traa gu fagfaal & T & A1fie & sadgR H sRiad uRad-i & i & forg smaer
Rygid &1 ITaRT #Ra |1 89 Y- A VPV &1 ITTNT IR Uh gAdH fa=qu Arsd &l
Ao R €1 59-9g Aied | U Jdid-shH TR YHHUN UM Sl 7, S 2 YT &) 6 B
R FRRAT & Yuf THUH (IS 3MMUa] BT IUANT FHReb) B uRafid g g | fazew o 31 fowsa
W%aﬁ%&r@wﬁmaﬂﬁeﬁ?mﬁﬁ%aﬁﬂﬁ&m%jwmeﬁaﬁdiﬁd e & o
LIRIRCIGINE

7 o 1 T S uRuied TR ol 1 81 AT & iUl Rigid &1 Sud 3 gu, 89
3T ATUCS] BT IEADR U AT &b Teb MY Wit § U 3RIdd [a=vdl & =0 H g
I & IGd BT 30T Hd o | g4 foard § b fiev 9 ot el & aren odifora= 59 ammg
Bireh § Ugd A P IRU YhHUI & T H I I 21 §H UId ¢ P e 97 @y & gewl
JHEUAT HIT) BT AT & ATUCS! & Ueh 3T fahed & ot 811 b1 3axgehdl 8! §, 3R 3
au@gmamﬁﬁ%ﬁmwmwmwwmﬁﬁﬁﬁﬁmﬁ%mﬁ%
bl gl

$S geb ANHD! & o YA B YaRH I U UG AL 3% gall 3R fdazi
grTfAe! gfed frar mar 81 fRR 3R IR yaw dey TaioH! ! i &3 aTell Sorrsif o
TS fagd e & forg ufaferanstt &1 s1eqa wier Afed & HiaR fasan J1dT & SiR sa<ad g-i@l
1 TUFT SINPA, SINPB, DD-ME2 3R DD-PC1 TRTHICR A BT IUTNT Hh RTHIK DB A
P oI g1 BTt 37 A0 H SelT-31aT, TRIHIER Ve TRTHIT FH URUTH Sd @ Sl TaTTHD
22T % Y Fepear ¥ WRAT A B

M2(C) H TR-gftifeTm AT & aamus o, S Ider 3R Thd Sit & ol HiG = GH T&Y &I Iy
HRAT ], DT LT fohal 71 IWC G & T AT ! Afed H G- giifead Afley & =U
ﬁmw%lmmcsé?wﬁmaﬁes &1 e ¥ wU B dad 3 1 3TF §IE,
M2(C) & it pT-wmftrd ARAT ¥ U< 1 IR SIS § Rfra frar o 2, R s1, 52, S3
3R S4 GRT ST 9l 81 G wa&fﬁmﬁﬁ@qaﬁuﬁwmwmmwﬁam
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fo @it 2 x 2 T gfiffens AT pT-Tufia §1 Wf G- 9iR Gs- Ta-sfifferm AR & Je #I
T S-S Tt B FYHTRId fobam 1T 1, 3iR Gafiia |y H AR &1 fmfor fsar ram o)
%WHﬁ@W%WHWﬁHWW%WWWlWWW
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e SAGTI & 3-Tie @RUT & Yl P HRUT IS Uie S P R T8 IRER f3ha1 IR
A B3 &1 39 S (Al 1 §RIA &1 Ual U o H T 11 ofT, Fored X & ®i1fid &g
3{ATIH 3R YGifAd Hid B TR B! X@ifdbd [l T T | ASA SMBRATSH & e & 37-9Ig
U @RU & SR H Ueh 7T 3fdeiicb] YR, ST g Tad 1033 H Uep Toa19 T did &b
B1Sl g1 H USbIIRId Fda=iter SN rdeiieb-il & Ug=T1 74T T, I8 fand g fob w@rur agl foR
BT & e Sl UB/aie g1 & [Feart: urd of. faar, dftesl, guay) |

T, TH. 3fidHn

RIdaR 2023 & R faWhic & XA 918 TERIC gRT T Y Giol 7T &0 TaRI-X 9 Raue
J1727.8-1613 I T TT| AT 71 § o T8 Wi fhlt 3 aR & IRY 3R Th a1 el o
TTHT 10 IR GHH BT Uh &b 8id &1 100 Hdl DI FHoll ddb g18 TR-Y H 1-2 o BT Mg
& Y T fadbad 3 S1afiies gra- (QPO) HT Tal T T-T AT| QPO &1 3gRI HH Sl (2-
20 Fdh) R YdTE J Y&fId Urg 718 31 Wid & SHoll WaeH B {36 I & HHOIR SHER &
1Y TG YHS HICTZOIRA TRTeH gRT Ao &9 9 afofd far man g1 (3 At (ZR))
T 3]
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7. REHR, GHTE T AT

e fagm= faeme

. SIRiaT . fEgen
- HISTT & HRIARS =T, ATSOR -YIAHR & dIs HIH T4 & 96 |
- YRAT BT I e & fo SoRigsl TaRarsn erel ST & B0 SEghl & forg smded
HR TS B BT AETHR B o o fIw fa=IwT, 17-Hs-2024 3R 04-57-2024 |
- faFM SR TN Y&, G3NUA & d8d oid W] & S{eTd- die o (o8 ST 3R
=T IR - 25-310d-2023, 6-RydaR-2023, 19-3Wd-2024 H 3R 4 fagm@ % forg 23-
32024 B 96 H M |

1:}? 16 fadaR 2023 P SLai. uifed fayfaemay, 7t gag o Smaifoa "wirf yfosy & fore
S A" (1ICBSSF-2023) TR SRS gwier § 2y fagHl o wxdfaal & fo fHufaes |

SI. di.ua. Rt
o JUCHIY ds Y&, & HISHIY, TIfaTR, Juau|

1. guifora 9+
. YR AR fag sicftars, srsudict, SR, HRd & Siafad & JH-GU® |
- TRIEf S8 & e, HRad WWW&WWW|

-Waa R A, S, aaé$W|

- gE@Telt & fore gewd! wiiters, thiead g7 4a Us 39 Sraret, H9Rd Uieae Rad ear €8
iR, Sex-RMd S 1 Siudhd S~uae Ay (JTIS), 3R faweves, JAqe T8 3t Hiit
(RSC) |
- T qadl 3R G- A, fImm 2024, SIES Hics], Gas H Ierdldioe dias Rad 3R
UIReR oleR Hifd|
- fafSifen Tavect, gHaRic i TRics guau|

S1. Ry am
- W, 3egg dre, S Wit faumT, Sh.uA. T diasl, A1e, das
Hg@g&ﬁ@ﬂﬁﬁﬁﬂﬁ@ﬁﬁﬁ%%mﬂwwwwwm BIHT YT fa=T FRref
|
. @;%%ﬂlﬂ AV TR (TEEIHSS), a8 & Nuds! BE (@TsRI) & Ay Sideve Jedid-
|
- A gHie: Hhiead 39 Wic ey, Hhicad 39 Agdiar™arel, ARfedl gleideR, Udd
Siafasm R, Brgeiaret Sy, Iursieddta Ta= shafasm, sumef wie siafagm|
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g fagm faemea

. U 9y
« A 1 HICRA HUSH 37 ediol TS SO o JUlGH I IS & Haw;
- A "PHRC A" &b AUGHT ds & Iad;

- Tl 3R T TeiRine Hal & 9ue & e URd gt fagm srpre, 7S et 3t syl
Fifd (g fag) & 9a (fd¥sR 2023 dh)

- ITEUCH, SMETATHY 3R TATLHSTE, SR H Srprel} Rrefm U9a & Waw, 2023-2024;

« A T SHT 3T WSS, TTUTHSS, IATETAIE & el b Ta 3 forg Srurita afifa Ruma=
f35) & Haw iR e, 2024;

- JIETT o R1am SR ST TRIM (TSR TERSR), Ya3R § SPeie kg & 9aw,
2023-241

- 1-4 RO, 2024 & TR WRTHSTS & I o # ISH T # bl Red drargdt
3ATh ST (@ RUTSIE) o1 AhersH Sriighe Jars-Tits Aed U fHar;

- 7-11 fEHR, 2023 BT SRR, Ha™ H Sfd S5ifde X0 a9 igt-2023 3 gk
HABPR Al & G,

. 11-14 RER, 2023 & GRE HTamAt & mAforg "smpat iR IHEl & R Afsf
(WTHTHTH-2023)" TR SIUs-SI3RUATE IS SRR B FdAgHR JHfd & Jad |

- fqdeR, 2024 ¥ SR, das ¥ AN g ard! Sgifdd X9 a7 § adae S8 IR
TTIF1-2024 DI GeATGDHR AT b IS,

- 95y, TARHR AHfd, TS 3 hiomd BT 3T At d6H -2024, S AR,
2024 T MRIMES, ST, dag H miiford &t St

- Yo, ATEHR Wi, SUS-SISRUATY T OR TRHATY] 3R Ardd Arsfe J wfd, St 23-26
SFEER, 2024 P TR SR H AT Bt S|

LA F. o

- uaSt &1 geuie- foan Sdt sifge fayfaenay, SR & aedt e & T 8 Ak ugfa
. 74 Wit uftewg # 935 3= Ad UMd &1 R AT 911 a1at Uidrg= & fore ues afafa &t
3eedl B — TZaUq,

- GBI o 1T RIS ufebrall @1, 3. (1), LS. PH. (2), o, FRER LY (3), T S, A,
HH. (1) 3R O, FEQIIGA 411, HH. (1) H UKD 8 Tigfafudl & e e Y6 & ©u & S
foar

ST, 3ifammsr wral

- 31 3N THT b B 4T 3 TaTd & g TSSRe !, 7d! 4ag I Slacic YagdR AHfd
©edh & IeH|

- ST §HeS (AdeR 2023) H iRy o1 edid e & e U Ui el fafdreita sropsit
mm‘cﬁqngﬂglﬁa Ry H Iftpforee siaed 1" goht Ramt T gy gR1 wgd diuas! o f33h
PHEKCIRIEY

- ot e & gIeh (qfdeds: ST AT SolT), SUSIRET Has & oY Slacie iHfd & Jad |
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- it Afhd IATT ([ATERl®: ST, Sfhth HigHg), BaTaTe (AU gRT RTSHH APIRUTET 4
e fRrcett 3R |1 UidH &1 Tifesiy faRayur, Sid I/ 3R RIS A0 Ui e
divast Jift & forg arest wie |

oY fagm faemey

. Tq. st gt
- RFA TheH! T Al (HRA) H BallRId & e gA1a & g Thif-1 HH & sreag|

- F.a. gl QTHITHaR, STe) & 1Y 9gad T 3 GuTes, ¢ Hyifeay haificad qafe
o1 U faRy 3icp, St Y. &, 3R, TrfgReft &) W &t gufifa B, 3idiad 2024 |

- @8 2024 ¥ T DyAfeqy daiféan qafed &1 g Yuree fHgad fasar .

Wifaes fagme fReme

31, JfFraT MrTad
. o, 9IS 31 Walol, T3MEs 0y Hiadl |
- g, SIS 3T Wi, Hifde! Ay, Smsdidt gas

ST. WY I
- U1, I, SFTHYM H Ipydl, SRIPH Aaifties Iuaiardl iR REBRI &1 831 J¥HRUI, 05 BRav],
20241

S1. 79, $a

- T PG YAGHR FATd, TRATY Hifiept TR SIS -HSRTATH ST (2023)

- 31, IR TGP R WA, T Y- HIarIeh i o, gt fagm Hared (THsiEes)

- Y&, TRATY Hifads! THET, SR & SHuM SR fawma Hrfewdl o aeten A & forg
SI0E gr e Tefen IfAfa (2023)

- T, Hfdw! TRIM, Ya4R & I 3R Ay Sricpal o JHten B3 & o SIeg grR1
TS FHia FiHfd (2024)
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8. UPIR

8.1

1.

dhR fregs s d yome

feud-A7fea e HIR HIRMETS H TeY BIEIdh Hdh - haRMaesS TS A e h
D TETNferhfed UHTaRTRGT 3R fShar &1 o7 |

. IR, U9, UoUmaw, 3R.AT. 8RR, iR TH. A9

IS e, 19, 035039 (2024)

HIARTEA TSI HIRGIST H BEeibHie-Rfied M A4 uiarm— gRI
&ﬁéﬁmﬂ-ﬁmﬁ,%@q-,aﬁv@%@ﬁﬁmwﬁﬁwwwﬁvm

. TgR, off. T 3R TH. Ay

TR, 16, 7976-7987 (2024)

ETH & 1Y WIRed & e AIS &1 old I 3R Rifee! fawesor
Sft. e, . v, i &, A1 SR TH. dud
S SIS IaRR ST, 20:1-8 (2024)

HWR H e Aiegs & ffradia sk Aefe Ui
Y. T, T WRie, Ty It ok TH. auy
S I CRAIC 32, 287-299 (2024)

- Y THAU U HA ad SRR & A RUH-RR 9idl & Ao 3t
THIHTRE B} T W R SRfher TR % siera goit
Ul Uie, TH. Y, &. HeR, TH. AU 3R oY, Ta. Rifken sws A¢, 19, 025047 (2024)

W TSAIBIRAHT THSIN-THE-231 DIRAG1H # AT BIgeihidd (Ar-AgNPs) &
Y frareid TEHRU-UfeRIe, dgedt AReR & fharfafy ok iifeRfea
YUIGHIIRAT: &. BeR, 918, T, T URIEl, 8k T, dllug

ST I TaeT, 564, 121960 (2024))

FoaRuar gHIfaT 3R TRIfear AT H SR IRAT IRd sraiftee Fufor & w0 FA
DI ST T & ; Sishid gr, otud. Rifmi
T h ST TEABRM 1(1):2542 (2023) |

S Ui O srifthed ST a@: Telarifcd ufoRiy & R CRISPR-CAS9 - Th
witen Y9 TGRS SR SRR gom Ui, dfuafRme  (2024)
https://doi.org/10.1007/s12013-024-01276-y 2024)|

TIdIF-AER HRA YR gway # sufde Sided: dxifear ARy Irifthed-ORa
tlerifes ufeRiy & R T =13 U | Imafe-Sifde Sid:farard gor uis, arauan
379, faft R RReR, yfoiial &, dt.ua. Rs=m

FAG-TADH T SeeaRM, ATeqH 396, (2024), 111022
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TS 3R IfehT BY: IHRC Uenffpal & Aread I sii-piaron H feTd fafear &1
Higs: 3. 919 3R 09, ¥
B 3N STBIArSH (2024) 1:36(2):93-101

IARF FT J YRS TS U, TSI Aehomgsy 3R erkl/@Breil Aed
Aeb o8 AP RId B & 1T 3uifae 3med e
off. FERATY 3R &Y. F. OF; =G S HH, 47 (2023) 20688-20702

IR 3R A AT & IRTE W ST AT a7
al. &, S 3R Sl FERATY

diftie (www.preprints.org): 30 Il'sc 2023 &I URe foar
doi:10.20944/preprints 202305. 2057.v1

JATY - Sfig 7 3R Sfia & o wep sigyd da
). . 51 3R . 3. fUaeRi
Ui, AXFd ThSH! T TrSav], HRd, Jae. T fihol. Ireaw, 94 (2024) 1-10.

SRS YEaRRT Toic & =4 # Jafad aifite
&t &. OF ok &. oS, ArefRif
g Sl DU, 48 (2024) 6534-6552.

HIaToNd SRafed & AEST 3R HHR & dIIHH HIEhRIY BT ATSgeI=H
. 4t R@Ie, T Ul IS, &. 3R, TY. IEHUR 3R T, 3Frard
. BRI, 60, 2024, 1408-1411.

T3 RiTTale SiRfior sRfCT SSrifAa- o) -TRes areidt Aediiey 3R AMg SR
ﬁﬁﬂwm@aﬁwmﬁuﬁwasméﬁwﬁqmeﬁvﬁw
3UATd; HIERCT Tdlde, 9, 2024, 202400894

TARIIY & HRU BARISHSHIT Jgad § WOLEDs &1 fhed Hiers W R 17 g,
de . T, T of. Siférd, ket srrare iR diftar o
Rfdfed urg 304, 2024, 117570

e sfavad SraRnfod f=fefafsT ¢ TS FRIMIZS-BF2 IAC 3R MCF-7 3R A549
PRGN BT IT FXF BIEISTAIID Wﬁsﬂ%&rﬂéﬂﬂ

wq. e, v, &, R, & IR, T g9 8k T srara
WIS 3R WIS R, 45, 2024, 103951

TRITSHR T3 3R IUh JUFHU DI T & e § 3R TRt SSififAa el &t 3iford
SARYT ! TRiterar

W@Ifd o, 1. e, sig . aeTaa, Ihd &. O 3R TH. Sard

. BICIhH. BIIaTaId. BRS T, 447, 2024, 115179.
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giea=it uRfRUTIal o RIRAH-THIS ST H T ¢l hR RITTAe THRM (1CT) $T T
7 & RIS BB RAY (3LE)
Tt i SiR ket srara; . Aidt. X 2024, 1316, 13902

Dol TR B HY HARYd-ATSce AT arel IRAT 4-HlaiaeHa-ad Agce fhed
T 3MEHI-XeaeRd a0l YehHUT

Td. U], T, TR, T 3ard 3R &, qgrdan

. A9, ¥, 2024, 1317, 139026

IS WU # U & iU SEWRSRIERMRE HajHHiss sRdfed &
ST 3R Ixaivur: Ty, fiyyr 3R T, 3ard
PICTSTIVRNT 3R hIeISa-Ie AT, 46, 2024, 104183

RRH-B SRS ¥ & OLED ¥ iAo &5 Saad RiaH 3R 8X I &1 Sofor
ST §; de at. T, Tt o, §érd, ReT sprare ofR Wit s
fOsforent f&ppT, 2024, 99, 085011

AT BRI HIRIBI37 B SRS -BF2 AHITINICH & BIeTRe e AR ger
Aeraifersd s, Ty, e, SFATer ST e, T, &t YaR, He 39, TSt ¥,
& 31, 9fte, T g9 3R T, spmard

. WIeIhY. BIelarald. HIERET T457, 2024, 115902

fRreaR ufefea &1 Iuam o e wu I Ifgsy ST & yaer c-H TRawH & dafsam
DI IERD AT DY <7 BT JurTent 31w, o, R e, 7dg uifed
HIREIIAET 9 (2024), €202305028..

oS/ deneTend & Uit SR Uer C-H TRARH H feris T efRHir, g
BN, Heg Ulcd
TR, O, I, HH. (2024) e202301013.

afsan 7 fofls JuoH =H &1 ITART TP 1,3,4-HMISTNIT & Tde C-H
TRARH &I IR forar, WeT goKR, Agg uiied
eCIeS, 9 (2024), 133885 - 133894,

- (2wt 2- e wiaid it RA-5RRA e T el JanTds
3R HILTAT T, WM e, Heg uifed, fasig Agt
< Sl Y, 48 (2024), 11349-11359.

STt arareRor # SadfPe 3R fSUqeiRY aR1H ogds HadfiH Hiied gRT o- Rgfae
WISITRM BT 3aR1Y; [T, qMevd il ]G, Sfaxt . Mg, RisH 91t o, 7. .
405 (2024) 125063
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fReaR wfefea &1 Iuah wves Sifde wu ¥ Wisha i & Uaef c-H TResH § tafeam
DI IR TfAfAfd Dl ST BT
gurTeR 31, i, RiTH e, aes ufed; HRERdae 2024 (9) 202305028

IR R 3% SRAfeey $t ae®d UK AFd IRA Tesgfid & 1Y SIdi:
TN RIEd 3R YHlSTHTNS EfPaHi|
. BH. YHIST.193 (2024) 107273

sfieRTER] - AT HRd & TR & oy

TY. Sit. g 10T 9 geifed, @S| 5, 3idh 3, SFa’l 2024, UF 1-14.

e Ryl ¥ Heiferd e nifcr=ite gonferdl &1 wfé ufve

T BT 92 (2023), TJAT 1-2, 200 - 212.; HHRU 3R fIaRur & forw wrafg ga=n

TOTd T gaifes, S| 5, 3F 4 (0. F.3MR. TR &) Wia & wuitfa fady siw), siid
2024, 98 9 - 11

T & 58 UM & UaTE |: faled guM 3R WRIS gia- &I AmH

TY.QY. YgISH, Td.U. 3P, TI.UH. U], UY. §9, TH.Ud. S9T, TH.U. 89 deR, o, T8
IR, &. S, 3R S&Y, I, TI. AR, 5.8, AN, TU. Jaaiig, <. TS, THS,
Furdt, 3R %, IR 3R . gmaf

IR Hifdet, 299 (2024) JE 38

i 81 v F <Y T 8T8 T-X (100 ) H A Rid g ara 7 3gfy el aegedted
&I WISl TERIC & 1Y J1727.8--1613
R1d T HITHG ISl o HIRID ey, 531 (2024) U 1149

fag-Frafelid wewhid W fSHE fhT T AlEgen BT AR, THATHRUI-URT I_Toi 3R
Sode g, Il 39, TH YoIR], 3R Ts, T Tad, Ut IaH1, TH 9%, TY 976, Ade
3, 100093 (2024)

A a1 STH1d ¥ 3T T8 Uahd foheed R A 39-Uig Mitd Agetom-Riaadl ¥ o
Wierd o dt. &, Y[Edl, Td. &, GaTd, T HIe, 4. Sit. 3fdl, T ASHER, &. 18T, 3R
Ut 317, fOhfoTeT REBET 99, 045106 (2024)

¥S & H IS aT ST ¥ 3T TN Thd fhied ER &1 Jdg i 3A1pid g, gy
3R forediiadt R AgereH 3R SR1T ST &1 yuTa,; Y. &, o, d&Ht o, of. 1.
gIed, TH. $HRY, T, SaTd, T Mad, 3R . 34, $erxd sHd 31 Rbdes few Us
BT AT 119, 106559 (2024)

s =T AoR & 1Y el & fAfPur garg @Rl H 95k SHoll-UaR
.09, RISH: THI&T S 108(2), 025203 (2023)
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HTICR-W T TR-TSfera ga H o fRURATE
TY. 4T, U T, . IaRiar, &l T8, Wrsax
TAYd WITSHT Hifdet 11(2024) 1000

E* 70 MeV d a8 WS S0 faaRul IR /d UHTG: 9g-HUTaHl fads &t Yfte;
T, IavT, U UTd,... U, pary; Hifae! Ietem < 107, L061601 (2023).

169Tm, 181 Ta, 187 Re 3R 197Au TR 9Be & Jagd & fiIU o Hisd
TY. 3AETg, Y. . TR, Y. 31 3R T, A
JRIY. fohfoTe SHd T, 106,054612 (2024).

TP STHRAN TG H FhH-BHIHe TR-Y SToi AR JIDH1T &7 & Foigg A B
Tl AR, T, a7, TF,; SR, O NSH-ArTer, TH. -Ud,; TUTe- g, T[3fTell, TH,
Rae-ahiaR, T, Rmad, & Sy, R, T 3ad WeH & ARk i | TR,
524, 4939 (2023)

TRI-3MDHR P ST HTHRATS F Waed S [T
U, S1.%; SRR, 3R, TUTA-H WM e TS H. TR o AR Aifed, 524, 3270 (RideR
2023)

el 1S B e arel ST AT gRT STet URAS-Thd Sic & 1Y At siord b gerge
3fioda aRad-=iterdr; A, &t Mora-Fwn; 9, T, foesH, 1.
AT M. et o AT HIfed, (TF), 524, TA66 (2023)

SR TN LRI, TSl T AR
I ER; TUTA-H T 8T Sa 31T fe¥e! 3ifth WIgd, 59, 90-107 (2024)

g S-WTd-cd X$A HHRATMS F Difcrics Rl 3T Hid® dSdlecyd MUTd-
FT, fovem, it ua,; ad Qe Hhed SRl & Jikie Aifed, (UH), 529 Ta135 @™
2024)

& SHRASM & A & STT-Ioid BN BT 7-Hig @vUT: [dHRia Saaie
aRUeT 3R §TeT & TR
TaTd-gwr; faar, . 3, S 3t eIty T8 TR, 45, 12 (2024)

IOR SIS 287 & 31ef-HTafRe 3P dHd fawhie & Uhfd TR IJRIT
W—W; ECRII] ﬁ?ﬂ‘[ 3R @ Hifaapt (UA), xxx, xxxx (2024)
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8.2 fPamel A yemE

1. ITTaTT oal § o ufsfe SR vrgw ufefe: durfad s, gAifaar ok Tura-md|
T, foard) iR T, 9N b auRIesE SR o | 3ieg-Teaad $.U. 3R 3EHG U, (TUlch)
TEMAWR (2023) ©F H)

2. SiiTAsit 3R I fAfame el
TS 91
fromIss WYl &1 Ay fafame =RHI0 sfeg-Tad F.U 3R 3gUg U ([Ued)
TRIITR| 31eTT 8 J§ 75-90, 2023 (ISBN: 9780443184444) |

3. HRULSMTE- TR I HaH-R |
Ty, ol °n
IA- TGRS 36H!-QUt 3R TR g9 Aldd R U8 AdbAoH, diegd 2. 3feq-Uaddd
BT, ICRAT TH.T, SHegd-HIEH TH.0H. (HUTedh) CoR TS ThiRrd .3 ¥, U e 1, 2023
(MSTHSTTT 9781032590134) |

4. I Yl HH W AU Ud fdmry
. &. S, S HaRATY, e Arft ok T 3. Rig; YR W] SHoif wriswa § T a7
F 75 I8 < fORIId 3R AT BT IRT; HETI-4, GS: 33-43, 2024; JUIGH: U. &, AN . T
T, THIRI: a1~ a1 TH1e THT, STUSRT, Has; STSUTET: 978-81-967453-8-7;
3-3MSUHSIT; 978-81-967453-2-5.

5. TTEi HRTE 7O Gesig - Ueb TIOTIg FHe |

wq. Sff. g

Tiorda snard & gfaeN SR a¥F &1 gRder, BR, I, 2023; (W® W, Iaaci—e®
TIHUT, 73 UE)

6. SRS, FACIRISSISIAATH Hfsharstt &
Td. . 3ficrar
IR WTHT, HuTed, T &, STaRdd, TH. Y, 3718, 3]s, TRIAaR, g§ 31.

7. HIET AEER-SMRT ARG P iR wrife, §. g 3R &t &. e, 3R, T4
frdem ok T &, @rft grT Yuifed, s i HeRacy 959, afeqy |, 3fifPwd Aefiae,
fBITR, 311-340 (2024), 3MSUTSITT 978-981-99-7145-9.

8.3 T prIars! A Yp1e=

1. TIRRIC RId sRafed & /TR iudsal USRI BT AIHa; 9. T, TH. Sifard, T
3FATd, T, S T3S Ul T Hrdars! 3067 (1) (2024)
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9. 3THAT araf, W, TN ve uwgfa
sifae fagm ferey

. STR¥ar v9. fege
. 3052024@@-@@@%@@ﬁmﬁaﬁ@@:®§%m&mﬁmaﬁ?wﬁ
7 fora|

- 9 TE 2024 P SHTALH RUATd, PSR, HRd & Urufie fRferert fSpimar sifesd
3R TRA FeitoRy Wt ([(tS-uid) wrf=mer|

- 18-20 feHaR 2023 & faey Ma1 gRT AT STGAISTRd BIRST: TR, AT 3R 37 &
T AV R G 3 Srdied HiRed & 92d aitfe Ja% 1 tieae! 81 gRI T
UIeR UKd fosan |

. 93@;2023 P TIEETY, AIMSTHIIR, STAR gRT mifd 1 ieadiy fafern o aaf so A
T foram|

. 19-fydeR-2023, 16-SFa%1-2024, 23-3MWd-2024, 20-3FRd-2024 & TG STF g
faferan Aead S-ASt & T ferm)

- 17-18 AR 2023 B! TS gfaRict, ufirdt Sxdteye it srieaHIarl, Uad gRT S
TG B WA W AR The: adaH @S 3R Hiasy & uRteg & fuad) o= grt
<l UReR 3R Ueb AR TR (HAIS TKfd TBR) Bl T

- TS SHNY RIS TRHIE & Bhag siat o I Usee fho S ara Ui 1 d&fur auie,
3T St ST SR Sifier Ty, fega|

. TP 3RIST 3R SRfeT T, f$YS gR1 9+0 ¥ 9+2 Tg-RifcAes HAvH! @1 &
faferoRR & ERM Foxy1 gRT Rifersit mida & fifaw= & gus™ ot fexn ||

- TS SIHIN JGTEC! b RIfCIaRY Hed TR H AKAP-SMTETRA IBWHIcE $I UgaH, ST T, Jis
3R oif¥fer Ta. fEgmm |

- AR URfal, faarl v, fege Siuw, amt woelt - rg gy GiRRed § Ueh Hedqul THTaHhRY
WA FocSIX1 BT 3eqg | 4-6 RideR, 2023 $1 IR-T-HHR HN fag iR Menfiet fayfaeme,
Wﬁﬁmﬁaaﬁaﬁ YT & Y SR idw & YR uRlied & e i w g
TEATH |

ST, 9 AU

. "HIR PIRABTA F 1Y JIg-PRIHD T4 P 16Ul o1 3ia:fopar, I7a! Sfae sifeafaTar
3R Ffercdla we@” W SR ardf 20 AR 2023, Sfia fagm & FmeRad R dRrr sfarifha
AT, 3E3mEcl MR
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'Y BIEclthisbes Mg ANBU HIR BIRGIE B TH PA & 9 TdeR 2023, P
a@gﬁﬂﬁuﬁfwﬁaﬁr@&nﬁam|@@m

- "IN IahCS TeS A UIaNT & 1Y SR HIRNHTSH Bl W AT WR S araf (4 5,
2024), X914 fagm YT, et i fayfaaraa|

31, dt. va. fRrfvwr

- T 3 AZH ST, o109, 3fsgR TeHM fhde T Icye 3ITth T2y TS Iaroh, as, HRd
GRT =41 3R IR RTd THRURE (TEY), € Sricd ROd Q! (SISRUSSTS), YRd 3R
TR BR B caare T8 TRHHRH (ST, SR TRRUY gHaRIC, HIRaT TR &
TEIANT ¥ 9 3R 10 3R, 2023 B! I WHfAdh SAGI "AHHCRIA 3R A 1-BHGCH R
(SEHITTA 3) & SFUANT TR SfeRITTA Gier | yrT fera|

- SLSRAT s GRT SIS "NASI & 937 aTfds T 3R INDIA secure @75 TR IS TR Td
e T Ueh URex UKd fda| 3-5 fadear, 20231

- TEASMR R TCIaRifead & Hiaw WR SIRITR WA (ICAFA - 2023) THSHREH fayfaemy,
3% Ua=T, YR H HIT feran| 8-9 dsR, 20231

ST gHifra 99

T) St Ud Hrizmen :

- YR 91T I SNSfUare 2024 & o Jame gor RifdR (smReiel), sremsuertt seor
b coTh URER H SRR (ST gRY), fadeR-Sadt 2024 |

. INUTR-IEToTS 2024 & foU O gor RIfR (SReR), sTeR # smaifd
(SMSTUIET GR), BRERT 20241

. THUY gAaRict o SSiar gRI Smaford of JHed "Higpifags sifed): safef
a@%ﬁmﬁﬁ@s@ﬁ T "o b SafaR=ar B - Yfaw & fOU TamR 3R IgHRNSd
PIRSG B PR 1", 28-30 fedsR 2023 |

- R ST o, WY TTaY ¥ 2022 T TR W, TESwg § 09 TG 2024 &1 fran mn
TP Gt

. "TY3MG TS B HIFT - JATGTRATH HolRM", S&Ic & TganT I feamraey gRI
SR U AfFR, HIRd, 31 SIHaR] 20241

« SATEIRT SR P ORI Ui i (SIATTeaeins) ok e R faum, TRBR gRY s
IR fa3m siiéftare 4 »oild fa3M &1 o U I 90T | U™ §116, 09 HRas! 2024 |
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- 31T, TSI STOR gRT SMiford fefad RifaR 2024 & “smyde 9 ORka Al @ wWezh emgdt
I RId B & O HH SN aT0! Gal-BhiT+1 & [T TP Jgdl i Aies”, 5-8 AT 2024/

h ST BT S

« YR AR fagm siioftars o fou ~Hary gorr Rifar (smReitl)”, siafdd@ & J@-aad &
U H IUads ¥Y % SToR § SSUe! Suwsh ¥ gRT S, 5-7 STHas), 20241

- 3TToTe, ST HICHTh! Hiaaifidr, Weeiey Gas H, 07 SHast 20241

- ST, “fae Rifd®r, 86 & fou te ufaantt fogm vezi, Hediey gas o, 27-28 TRt
20241

« TG 2024 F FEU TG o RIfR (@MReia), srEudid Sugah gr1 e faadss
Y g H I, 8-10 HIE 2024 |

- f1eres e AR, foenadia Ta &g o orsudict gRT Tg-miferd, 22-24 AT 20241
) g 7 ur foa:
. B! T AHIRT® ¢ - gaT 2Dl GRER faoidr AR, diEdivy 4 gRT S|
- "HIE Wb JUUNTH IS b 1Y [T BT FHg0r, Tide gRI SHiomE|
- TP Y TIB & Y BE! H AP WHTE FT [TerT, SSaaria=y gRT dfe R |

- 70T TR, BHYUWR TX gRI frford, faedt 7, 27 O 20241

B AT aral/sareE=: syt o arafeif a1 e @1 &1 & fou AT far mar
g, 31 faazur

- TERIY & Wpo! BB & o, fagd =R gr1 smifod, ~gereia g - s ggasia oiR
BN R® geaolla 21 3T 2023

- TERTY & Tpo! Bl & T, e = gRT smaifod, oid URlfie! - sayrumsit § Srguari
" 28 3T 2023 |

- "gHARY HeM!: At 81 gob AFal & SiHIH 3R A4 sy, ee [RIGR AR 49T, JuH-
e Aeiy o T 9 SHad 20241

- SRIEIRT S IS A gfauT Eiel SR (STaeiTs) SR Who fRigm faum, |RHR R
AT faemeamR fagm shofuare & »Sitg fag & 4o a1d 99T | URead §e, 9 TRad)
20241

- AP UGS BT TR AR Fharaa, Geg |, R 2024, THMESTY Hiodl, 4o &
WWWWW@TWW@WBWZOZM
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- "Siid fAST 1 UHTd) G - 3 e DpIon @ it 18-, Rieres ufierur Rifay, sigudiét gry fdamasis
Y &g |, 22-24 A 2024

- TR YU & TUoHcd TRERT B TihRed UPHd BT AU HRA o (6T AT Rigidl
BT ITANT FRAT, W@ 3 ASRA, gRaRfd offts TRds, quag, 17 JoTs 20241

Sl s am

- TG Y & WIE T3 PV W6 (THUST) GRT ST 3y BT BIRA BT < 3 Fe |
11 A/ 2024 @fAR), f9aRt T, fegen Sww, °mT Toet+ (2023) Ho1-wgaRkad 9aRked & w6
AEAYU! THITHRI Wi FocSIXT BT ST |

. 4-6 RdeR, 2023 P IR-T-HRAR SN 97 Td Wit fayfaeme, AeiaR § smaiford
B At Hfass & HiY SR Hfass & YR uikied & forg Sy fawa w g wies A

A fagm Qe

. T, &. 99

- 1-4 BRAY, 2024 F GRM focy, e & smiford Yo fagm & gha St Tieesh-32:
HreRUSE aiiics 93& # “fafid dars & THM IR A a7 § 999 SaUROMG: Th Afgaitd
3YHA" IR ATl fdiadic 3aTs (vl Ued) (2024) RAM feaT|

« 11-14 fGTeR, 2023 & R S TR 7 AT “TRA AISTAT 31t Aifeieged T Aefucy
(AMMM-2023)" TR SITs-SI3RTATH P SRS | dals & 0HH W 9d 3R T9d
FHATHBA DI ATYRIT" TR T HAT AR |

. 7-11 A, 2024 H! FTIHRIT, o | A SIUS-S13REATH e CIUHSRUT-2024 o
TS I T B Sfederd B

- Ygifas IaF fOF & U A9Ae G &1 e &t ITEt-2023, 7-11 ¥R, 2023 &I
3MEIMES, Hora & SR Bt 7|

. . &, 9

- "JARTT R Ui I & IRTe W SHBTEHD T8 I TR ST arat

1. &t 3T, SR S dlec] THRIE — A SR &1 3R Fdd [adb & o [ faiH IR ggieifer
3R TEH... 2070, B UTHT Re gfHaRid, gas, 23 fader 20231

- guy-3ITE Uieeiey, 48, RdeR 2023 T S REATY RIS 9 S1Ts & SIaM-Tgridl TR
qP B BT W ST AR |

- JUH-SIs IR BR TR 37 9Rie TEas & “Saarg aRad, et Rrer a@eae ¢k
AR forHeR IR ST,

1. 1. &. ufera
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- PN Wi TR (@), e gRT SIS SfegIhRe WIS (GUHTY) - 2023 TR
3Ieg - diemuAwy Ay e & tew a9 SR Igured AR & 3L, 25 - 27 TR,
20231

. fafaor 3iR WICTHIRS R i TSt & T Sfemey, STUSRE, Hag, 7 - 11 SHaRY, 20241

. STETHUTAT (R TRATY 3R 3uifdes it Smaeh) b SeclhRe Bieled 3R BieH
AR R odf AmRe TeH o T sieef 3R O T, i ST TRNTRITA, SfgHeleTe,
15 - 17 TRaR], 20241

ST R Atesdt

-35d] RE IR Hi 2023, 23-24 HRAX 2024, JHA H "TICH WIS Wb W & forg

THRE 3R fde SJd & 4= &1 Wi YT foran fagm i, ST gt iyt e giaRict,

LRy

- RIS SR Sifde Yunferdt & SWUARIST IR 133 P FHe (CTIERTET-2023) 3R
& T TR fayfamerd, TR H 26 § 28 SagaR 2023 @ ‘HICH W-HaeH R FRd
ORI GaT fdaRul &I A & [T T YHISaTHG ede o fawd W S ardfl

Tfordtg fagm= faeme

. Tg. sft. gt

. 1 ST ¥ 12 SHaAR, 2024 I IHMESMEUISIHR, GO0 T AT <Tel SXIee 31 HheMed
oo ([ @emEuwmam), gus 3R 33T sWiee 3T A5y TgheH s e (3ME3mEuaseiR),
qol H Arefaserd], St o asitad fasae siarfgta st & ym form

. 22-23 RIdeR 2023 & SR NI JHaRAT faF7= Herfaenes, Sammat & smaford ot
O TRIF, S (@) & 20 AA W 84 & IUad § Sanfifd, Tiasfierdr ok sifvex
Rygid R TEt § "Sraithersy Waded | ¥fia Tiaxia gonferdl &1 gieg” R A ardf|

- O faumT & Smaifora "afee TiI: Yool & 10rd &1 U= (@ )" IR S arar
(3HTTaTEH) SR g fayfaee, aRToRR, HH: 29 RidaR 2023 3R 5 3fagaR 2023 B

- T.3MTS. S&Y,TY.- T.3R. W Flael 3fih S U8 SHAIHa 3R diact & "urdi= YR
TION 1 D" TR STHET aTdi| 9 SHFCER 2023 Bl USHATS DIcol 3 ALy (), Gas H|
- 19 3fFTER 2023 P YR WD TIF, HTFR T "TR-faaeror sifia uRadHi sik srtherga
e ot Mfaiiear w It

- "JIHI R Al & fa@rs &= arel Toht Jei & T vl &1 U= TR SATHET aral

- 25 TdeR 2023 DI T SIFe ¢ off GRS, TligR H, 23-25 TR 2023 DI UUH SfRIPT 1ford
e 2023 (IMC-2023) H

- "OTE HRAH 0 ¥ $© Aiddhed " 21 fGHaR 2023 B A Bicisl, et gRT ST
RTAHSH & S $I Jd 9T R Jdd Sl & U T dfa R |

78



A Promg,
@ e
)\\?} 9@;‘.
£ % ¥

A5 Frere g Bz TS @t giitera eiaT ferewor 2023-2024

- 23 faHaR 2023 B HRANY Alger aFHS Ta gRI AT T fEas & SaER TR SR IWSA
O UFTARTAT 2023 & [RBR =01 ARG & "dals, &9%d 3R 3 Tt &1 far” fawg
BEIEET

« 23 SFERY 2024 ) WSS Bl got fyyferera & TN v § “ureie ik Aebrei YR
TIOTd Y SeTeh” TR “ASIY 0N feaq” a1 ST 1 71 |

- 8 TRAYT 2024 BT TR, FAdeH & TG faemmerg o IR-faceror sifvr ufkad-t ot nfaefiear sik
STthers Tfahbe’ W MHEAT Tt ardf|

- 10 TRART 2024 P forvaaqzy § Smiford “afyyes fas Heicia e B U SR Tegareti=
YR H 1O Sfded” IR T ardi|

- 19 A ! Aisdiey # faeia yonfer IR Tad REBR fqoidrel & Sl W IS ardi 2024.

SI. WAl WRPR

- SFE § S, 2024 TF T d 16 Hyffeay, Wy H te AR Y7ar mafoid o1 TS|

T Ugd, W1, TH.UH. YA A ald Sfisca’, ®eces <Y 3R Ta-Plafesd UHg & fawdl
R AR fean S géiu uigR = R Fafafed TR R =re fan: tw.dl Bhd iR Tas.
ST, H-ARY 3R STEART |; T, 3{Tth Ty |, diegd 124 (3. 3) TdeR 1986; 531-569 |

Wifaw fagm= faemey

ST diffar a
« 27-30 AR, 2023 P! AZoR, YaA4R | 3Mafdd feoa! aren frarad gdeh et J BKT AHH0
®I T SicH Fud gardf 2023 (QMAT-23)" TR STHET ardi|

- 12 JATS, 2024 B TR QR & ATHCREd W AP FHTH - 2024 (NCN-2024) H —1-9M0 &
AT T[0T B O - PIEH® aae-dH ITDIVN J RSB SFeH ab” TR AT ardf |

- TA3MEYEY H "R d W ffaraerar IR AT saReIH, Taeiieds, emEumraiR Jas o
3raford fRifaR 2024 17

« 27-30 TR, 2023 PI AZOR, Ya4R T "HicH Hats AR 2023 (QMAT-23)" TR JHIH | HFT
feraml 2) DAE 2023

- 11-12 TS, 2024 1 fae QR # A Rae R AT FHITH - 2024 (NCN-2024)" TR FHeH H
T for|

SI. IHETY ™

- T ¥U ¥ §¢ NiOx 3MUTRd g eH-cii-cs SHHe Hed JHass IHibede Hics-
Shae-cifoRex, TY. &. Uy, . &. Yaar, 0. dige, Ut I3, ). IreT 3R &. T, Yfidsaer
T Us fearsy o S99 2024, THY, 18-26 30T, 20241

- T3 T W RiTa fored S Ty & forg TRt RugeR fewga &1 sreaH: Te Sga
e 3R Tl efPai, dt. &. Yo, g, Uaiedmr, 3. I, TIUTHSTS &1 934 aifties I
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3R IME, ARFA TheH! 3 WEaS f$AT (TTULHSTE) 3R HIHT TRUTY] SFHU™ dx
(@TT3MR), 03-05 R, 2023 | (YT TR RIHR)

- AISShIda WiToHT Hidte! RUFCR ST B 31T dgHT: 2.45 TS (6 fhdiare) IR deaEs:
RygerzH SR Ui g, dt. &. Yo, g, ua-ied, Ul 39, Id Ud R S8e™ Ud Wit
T T (TollSteRA-2023), Shemgang iR URd SIS S (Has), 03-04 3aTER, 2023 |

- 3FHYT TATGHR IS B 960, SHIANIH T SIS ATt ST [GHemssis) 3R YR SIHS
IR (SrESTef), 4ag, 27 310 2024 P M T STHIG F FAH R SR & HicH 3R Id SIuaT”
TR ST i

- fagm, Soiifafr ok uiefiiet & wifd (EUERd), HSMEumsR 4, 15 A 2024 & “HicH
3R 3N SRy & forg vevd foheed gR1 TR ISt araf|

. 3 TR a18S d98-10 fidsder IUHRUN TR BRI H "HIZHIAd @I JGAHS sy
SHE ¥ fIeRid ted fhed gR1 W HET saReAH, JHibsacy Weifiie! S (@),
TS 3Tl §itd, 07 ATH 2024.

- TSaI 3 O US SIS Nud U8 caHIarsll (AGDRT-2023), SHIAINH A S Iege 31t Sfadr
(Gll) 3R HRd SEHS a (BDB), Hds, 03-04 3&¢aR 2023 H Ui s &1 fagH &R
TNt fava W S i |

ST. YU RISHT
9-10 A/, 2024 P 3ASIAEA-et T mNIT Ao Wi ASTIA eva—E Ju
(SPRING) &1 §6h
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10. Qe o
wifde fagm= ey

ot STRiaT T, f&gen

- . Sd fefia, faummeaer, wRAm e suifaes difaet faumT, aftmre fayfaeme, wiser
UIEH & T Wb U 7S URAeH )R

- ). ATt SR (U IR See, fesrds) ok i el foeR @&dum, wufva) A
AU BIciaq H 3MUIfdd 3R WIS ey’ AHE TRISH TR

- 3. RIS 9T, Geae Ol RiSe) = TRRaH S TiifRed & o, Rieg 1 iR wels
1P $NgCY &1 T AHE URAISH W

- ST, WOt Fid faea, s 3 FaHRSIaAY JeIge! & Telial | eiaferd Wi &t yfie
DI FHAFAT AHS GRIASHT R 9 B |

1. 7 dud
. T 99 A e AfaHE ([T 9) & e $f HeRidl ok UguURIT emydr &t
S & fore . 99 4T, o=, SiaRiP ok sicR-fayfaemerd A-ifas SR == trenfiiet
Fg, e mdt fyfduem, diermm, W THa fddr iR ST A9en fauRie, RS
fasyfaama, e & Iy Jeai Y= fHar gl

. T AU A TRNIH-AERY a1 fadRor )R . Tkl Rid), Rifvaw fayfaarea, v &y
FgaIT fobar

ST 4. Ta. fRife=m
- &, deH1 THaT, e, Has | WMy TR ShH0 & Raars fRaeme tHewees
e & 31 DI CCIaIthed &l

- 1. HUTA Mpal | MU YATIHTS Ued Wod 3 B U Tamiarell Haviie, Tadihud &
TIUHSEUHTE, 4o | 9. ArET 3 e Jafad ogae SH1e ol & tdaaiither fafafy @t
& P @l |
- E1. TSI &. N | TS HRIIRTT, as | Udd i, Suifaes Tfaita Rgaee ek
mwam%m@vmwmmﬁmml

- 8 7 oo, vasiey, gum ied Wddug) UM RR =id & el B te ufgel
TAarAthed gdl & ¥U T &l & gqS|

ST guifora O+

- . 379 Ul (TTSMEIMRIRTT), 8. YRR TTeT (A Sifagd dicton), T ol TP, THIASSTH
Hicl, W, Afqa Rig, gfaRid sife iids, guau|
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g fagm faemea

ST RS AT

- 3. Tiftan 9, 1ifde fagm Jom, disdiuy, das gRT “siudsal &1 FAHfor &R
- 31 $.3R.TY. T5PpHR, MR, Has gRT Vg e T0Ar |

- Wit ¥, I fayfaanay gRT TRIRRINY A weRd SART W

S1. §hus ufera

- WU, I A¥Fd Y} BR ofd A8, Siadbial & Ul Jeid B3 gRT S-gRbRa o
IRTHRE THTEES T Wel B SR T T 634 & 1Y, BT R 81 Il § 3R
uigffd yepTRM % oy doR B

Tfortg fag= faemea

ot g9, oft. gt
- . RS g, SraTexad Ve fayfaenaa & Ty ars Iggl & Sficiaiithor Tg! IR U URESH
TR 98T fhar|

S1. WITd IRPR

- . I 9 SR TaHd Tl We-AY g, Seudsns-dHiadmmdr, MheR | fRrear e,
Tiord fqumT, foeg- e, Mar dug "d-died SieuforRr e Teifaes Retha A miEy”

. 3T TMRar), Wpd Y Piad, Jud-Siug disany, das 3R . Wa&@‘dﬁuqﬁ?
STSTHSTE -DIABIL A "Rad RIF S/t & Blgararol SoRTOd &1 TS Hihed" |

Hifoe fagm fasmera

S1. 3 HUiTad

- T, SifamR fafier ok wrs. mifeay e aTifar fayfaemer, o=y ST

« . 30 T 9139 3R U, RMeTe] fersiieT: diua Widha H, TRHT] IR

« T JASIh! 3MSS! de: IR, ST BT Hifdep! TRIM, S TToil W 3R 3P
SN

- 3. YR Th=iR Tt spyar fay faemdion, tginers, SriaR, WA IReT Rigid

SI. Tfar 9

- 3. T 3UaTd, JUH-SIs AIsaly "Sifdd Fadei-dh SUHRul” WR|
- 3T JIoiid TeT, eI, os "Sifded 3aaei-e IUHRON" TR

- ST & fayry, Siusma, das "gmRasiaefad" R
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- ST 3ATRAT HGBRY, W. 5 [TSHR WidheH fayfdeme, "gmRasiaciac!” IR
- . T YeR SR S SgSdH, SHeMmumaR, 4as "gRGefaefac!” IR

S1. T, e
- YR 311 O wfaforanaft uR oRem] afaest gumT, duemedt @f fdturex, 1. . 31 e w.
$HTad, SI. TH. Yo, Sl . JidRda) |

SI. TS I

- Ut forore, Hisaiey 3R & A1Ga, THUaUITd feeell, "Uad fhed gk &1 faRivdT W
- 3. T JUIIOTE, TON facett, "gR § Tdl $hg d Thd i S&for” TR

- SFTA O, IRC, “Uhd foheed BIR HT YA 3R IS VAT

ST, YUl RRHT

- . DIIH IS, TR faUTT, SMe3imscist, Has "gid YR & Ulehd-g-ad HIsionT” W

- . . g FUR, FMEUHSR, Gas " HI-Uhs doR M- & ASUIFA BRI ISTANHG
g R 319 9+ ©1&d” |

< O, 31T S SR O, Y. fawianz, s esdl-gl "RIRdg giv- ey yonferat § TR-uafera wire
P S W
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11. ST 3 gHU™ U
Sitq fag= faemeg

1. SIRIAT | Ty fafcert | g8 g9 Ui, | 08.02.2023 | 1,31,88,320/-
sl SR ¥ aftd | Sl Sfem e g | ¥

UeH  dIed @ 07.02.2027

IR HRN-3TH 3R

nifesifie fazawor

yifae fagm= faeme

S Iiftar &9 | ufagd 3erfd | fagm 3R | 01.03.2022 | 43,49,764/-
CIEIR) WHRGU gRT BIc¢ | SollaiRT U | 4

Wﬂﬁ%TADF CICKCSEEIRED) 28.02.2025

3MYTRT OLED IUSHRUN

& Ue=iF #t 5 g
8. Giftar 99 | 2D fovH-TRestt | | fage 3R | 09.06.2023 | 6,25,85,320/-
CIEIE) IR g8 ey SoNfaRT ey | @

CIERCREEIEE]) 31.05.2028

S U3FH I | 3ATelt Utgl &1 icH | fage 3R | 14.03.2022 | 85,89,628/-
CIEIR) TNt & e Tt | SoffafeT sy | 9§

¥ NuRd  Tohd | IS (TISARE) 13.03.2025

foheea g1
Sl UNUT | TR fadid-l 3 | sidfer faum 01.10.2021 | 39,98,000/-
TR T ST BT ST PRp |

TRIX SRR 3R 3 30.09.2024

ERISREIGIERERE]
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i. &I OIC 9T 7ad S (MBRAUN Bdh): MBRAUN &1 014 Siad ShaidIgad RTud foham T | a8
TRfSH 3R T4t & TR 1 1 didiey ¥ i 9918 79 T §, 39 UBR, 3T, gaT 3R 76
¥ ufa Yaeasia ufafeparstt, wielfthfed Sik saacibed A & forg fAfspa araarur ueH
A1 ¢ | SR AFAT R b a8 7 iR ga1 & ufa siferddeTsiiar ufafseansit sik =g oy &t
HH & [o1T T Hd UaH S|

ii. TR Wag e & fad ShriRee: 89 HER o dITHM I A 77K T & GRA-RITA dTaqT
IR B THE & & A0 & T HrIRee RATUT fHaT 81 ST SUaT Hislal FIRMeR
& 1Y agHE R AR fRR sawn & Iry-gry IAfd et ot Tfaeiiadr &1 3ieaad w1 &
fore v o gpar g

iii. ST THIAR: SR THRR (WSS Ah) Bl Sl Ydg-=iTd WaeHiex (FLS1000) &
1Y SST 7T B, FOr 8 uerf 3iR IUHRUN & Ioqoic FRUS HicH U, VS SaTor ol
AT S Tl g

Glove box Integ : fating sphere Cryostat

iv. §9-1T0H g Ryl egr-SiH Auavis WaciHiex &1 B1d [ 81 9ol & 3R 389% Ueg=
&1 UR1eror fobaT off et B

v. T FHcd-Bigdcs MHd &GS sriae & Fo--%d g BGHCRIGS ToR &I ¢laR &
TH B¢ IR RIT fam a1 § a1fcs SoR Ued &1 3119-URY &1 HTHeb-arg TaRITet § 99T o 9 |
BHCIG S ToR 31§ AMd-arg fufadl § deg warm & fae Iuasy 8, S Ugd & RAfd A s s
AoR ey ¥ o\ & 1y e &1 Ha1 ]
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< I8 31 U faft UeR & Iz 3iR
T Qe M UeM #Ral g1 S9®
fafed, QawTed & Hedn a1 Soaei-d
AT B ST A P [OU B Aeddh AT
HEER § 3R U Tl & 5T IR-BT8 BT
SUIRT Y& &xdl § | G 3R adTel &
3fd, g Somial § Wit wu I Jugd
far a1 § SR TS dIaR ST WR
AN [PIod Ygd gRT SIRT a1 ST
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I Ugd AT FRl 81 T8 TP & TR, TiId WIS, UHST IERdl, 3faR-JabIad
U B AT B § 3R A yerarstt & Wiy Judh dal 1 FAfS aifiier soie 3 A UgH
It § 3R e & RwIRRY TRgd $H37 aUT Yare Ja1e & U Jeadblad HHand) &
AnfERA A & forg adf & @y F SR 9o @ el B
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14. Smfgar

WY gRT HIRIGR D) Sfbreitie S & fawdl wR Ideiig) smafrd fan siran g, fored ufaf¥a
a3t AMywarat, dH®! 3R 37 fIRw= gRT U TR fopu o €1 3 Tt s aivy Iger
F YR Rl & 3MeM-UeH &1 a1 3 3R Sifgs Tafell &) ggar a1 & o Ha & u &
HTH B o | A&fTH I8 2023-2024 F SR AT TN BT It 39 YHR

1. 31, Tad g RIS, TraeHa AfsRE favr, Rivaw gfafid sife w5y ts ear, 9 3
29 3T, 2023 B "7 feeiad! # TS SrQrS & JHgH &1 Hed" e § Ue HTarg
AreA™ fear|

2. I, oIg T, hIaRHd REd, Taed, -at 4as g1 12 RideR, 2023 &1 @R a9 i
TP W BIAT & HR o & Ffgand =five I te Tt &1 s |

3. 1. QUIfId I, B d 3 Iadaoied e, JUA-SIls Zadd o 9 SRl 2024 HI "G
TR 3T 31" ¥ T U are faar|

4. 90, Tiurer Sfard, Ny fRavmT, engensd) af@ 3 "weids e} ue 8 3R saee T, vy
IR 16 SHASY, 2024 B AR fea|

5. 3. faHd R OF, Ipd 311 HHed A, JUA-SIs WRa1Ty, 7 30 SO, 2024 B
ATy aRdcH, et ReR I SR gaRt SR 3ive 3 16 omerH & |

6. ST aTNY Y, TETSS SRS JaRH, HIHT TRHTY] UM Hg, Has, 7 6 WRARY, 2024
fRforararol a1 AfSRMA H Tidd REPR 2023: RUEAT BT oM e ¥ Te sareH o

7. 9. SHw1 SR, T, W d S ByAfewd AEa, gUH-Sius Alsaidd, 4as, 3 19 UTd, 2024 I
T REPR SIS RieeH H B HRdl g e I sareH faar |

8. . 3T HNTad, T 31w hived JEdv, Jud-SItg Mgy, Has 1 26 A, 2024 &I
"3 fgia SiR TRAm] ahfaet 2ive 3 U amen faar|

9. 31 YR I, AT, WifaAtaTs Gl gur fayfaemer 7 2 3iid, 2024 P "TH. R ARTY ToTgw
T gaae SR Had Had IR o &I WS qHgl” XMue § Th aara™ faar|

10. CBMEUHIR & Jgifas Hfdw! gURT & qd TE 0. Iolia Tag 3 16 30d, 2024 HI
HIZIREA H 93 818 diags: § fafed for o < § wer e faar|

11. 7. S, RiawiesR, Wy 3 3R Menfie! favm, S sgfa = 14 15, 2024 &1 ey
3R A7 T Ap1-SiHIbeg 2fiv® ¥ e sarerH fean|

12. AETe el fayfaenea & AEas 3R Aieaarol W & e W, I T g = 11 54,
2024 Bl THR IHFM: AT -1 HeRTA SR iR Fr-Aiduifoed & AU aw”
MNP I T AR |
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15. SFHUS HRIHH

3N S 2024

HiSaTd gRT AT fagM fag 7 & g 27 3R 28 WRaRY, 2024 B 31U S HRIHH AT

foram T | S 27 TRAY! B Gag & A6 DIciell &b 220 B! A YN for, Safd 28 HRad! Bl
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16. PTRIHH 2023-2024
gud-Se Hiddey &1 167 ®TuAT Raw

AR, 18 RAdeR, 2023 ®I JUA-SITS AT GRT 3UAT 16a1 RIYAT feaq FR—1 11 39
FRIHH T g Sy & FU § gfaffd R oe SR &% & SRIUS ¥l sl Ha
PIHISHR UM gY, el B, el 3R wr=ial o G forar THRE & e & =4
# fgfafea dEduy Jem grR1 fafed geae! &1 sivaie 0 3 fares faar mre

1. 7. 3R, Y. R 3R Y. IRT Hg 4 - "TTIHSR W R YT & Ade e y”

2.9 a1 &, S - "IHPTED R SfFfAACTIS ! BT d=awor

3. 8. T, 3R, O, S, off. T, TRISHR 3R W1 ST T, TH. fo - "3yt o A1 & TifAe!
R T TR
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ARG & SR, BHicT 12 (99 2018) P BH! B U UeH by MU, S8 30d 2023 H Widd
3ol a1 39 o9 o FafaRed sl & € ek SR Hemoh Uedh UaH fy e

St fag W TR - gt et gacd
A a9 € efoR - off wqofa fom

O X SR - off b T

ifaet T efR - ot 4oy, Jour Hwon

Tq.uy. o Aed (HIaRsH{d erR) - ot waufa i
STl ded - gt 3iy Rifvares

/ I“'.‘Li;l

iy feaw &1 smate=

26 4R B! HRA & AU BT UM & Iuaed H WY faq & ¥ # A9/ 9rar g1 I&d
F W & wuH, Siug 7 g B A Udd R SiFars "URdraH U Tfafafy & ymT A 3R
Th JHIUT U3 ST3dIS B & U T fafafy &) g1 s gt Wseivy el & vaiid far
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1. 790 o TR dideR &1 SIS 11 59, 2024 &1 foedm 11 41| feavTa o, fo 1 wfia
 TTERT TG YT | B 59 S & Ul T Uhe B o (olE, 37 B IS0 o TH. dTeeR
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Al yEdrst 2024

faid 18/01/2024 & HATAT 3G 418()12024-555/1105 & AR, 16/02/2024 &
29/02/2024 e JUH-SITS WaaTy A TRATY] Sl [qHTT & ST & fo1g aesdl TaareT” HAR
ST 47| gud-S1ug Hiedey, 4as (o o diseiuy & &9 § Icerd fordr Sa) # & fafafiar
STAfoTd o1 T, Ford g1 s efiuy Wit @, FaRt 8ik Yh) id g, 39 UTféie HrisH
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1) ©hY TP HAT (16 BRA3, 2024 T 25 BRG], 2024 T)

IS RIS T TRUM & Ucltes & &4 H, Fisd1eg A M W I I U B &) e H T
HeH & T T BTG S HaR I IARHd R 3R GH: STANT T34 &1 Ufddgal ad i g
P dlc, Yedty § ITF 8F T HITS & HaR B AN -l fST HUl (RRSR gRI
m@%mmmm,wmﬁmwmﬁﬁmww
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b) S ST
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P o1, WaIey Ted H I0d g ard fafist YR & HeR & AUl 3R G SUANT &
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TS | 3P I 39 IR & g Hi 8 R ‘et & wu § fafkd fear mn g1
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2) T IR FA BT JYTDHRT (16 BRARN, 2024 | 29 WRa, 2024 TF)

TGTaRUT EREUT b it Wideiedl & T H, WLaT0q GRTEIT TR e DI 3lT- a7 {Sosl § 7o
3 &1 a1 off L& HI T B T8 GBI 3R G SUANT & oY Sued vfaegdl & WRa
ST | 59 U & dgd, ATeal Ha- (UaRTRmarsit 3R srataan & fafis R iR 31erT- e 1-
DIe a1 fSaal TW 7Y & i1fs T8 YA foar S b fop Aaferd ek ! Jid IR 3Fad =0 9 e
?ﬂTG’I’QIH\IdWwd\Qﬁ@-‘{ICIdIL@dJ ST A b foTT IR HRI H FAgferied I dhls = fby

a) @@ > 3d gIHRD HAST
b) Y > 9Id UGS HIS]
o AR >UP B T

d) fler > S HIST

e) PIAT D 3-HIST
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Pl Waste Management Scheme ,“”;‘"“ﬂ‘
10°0): - < 7
Swachhata Hi Suraksha !&_é&*

' Plastic |
| Waste |
® W 1/ %1 [=
Ale R 2 AT =
Bleach f ' Rinse and Reuse if
and dry Autoclave decant | possible
RN P o = _143 . b = =
Jo) S|A# | @l
- S Wy
o~ s EMB =]
Blue Orange Solids in Yellow .

Staircase In the Staircase Staircase
UG lab side

Rinse

Staircase

Staircase
UG lab side

UG lab side

UG lab side Laboratory UG lab side

3) WIg-3(URIF A WIE T9MT (16 BRG], 2024 T 29 BIAI, 2024 TP)

HTa Pefic B HH HA R M AT Bt vfddadt & w0 §, F5dTd 3 TR & B 3R
IYH &7 Y I B AT TRAFSISTA Bk J WS IR R B A AL BT S | 59 P D1 R
FA P g, TR & iR T SR-SHUReR Wiie TN 71 § | I3 We &1 IudiT Jsaiey &
T &= & giell & forg @1e & U § foran S| $9% 916 I Wsaiidy 30+ HIe- Fefie &I
HY A & o 3R e Tichd ded IS |
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4) WY 1 W H01 (16 BT, 2024 | 29 WA, 2024 TF)

T uRER &) YR §91 3R HRIE @) arg Torad | YUR &1 & forg, fafvs = w—
A IR & SHiaio-Sois T4 AT 1T | ST TR P IS & ol "Tasar” 3R W
ufeawr g g (@ef @ $iR awdiR gl xfd..)

5) UTATY Y= HRITAT (20 BIAIL, 2024)
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TSE & TSN ¥ U Sexfded SIS SAfrd &1 T3 | 39 BI3SH & Wadad! - sty &
B, gt 3R HHANRGT B Fak B SHfddHyul T I SY HA & THTG! 3R JHTET ARy
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6) BT fafafe: My gfaaifiEar (14 wRas, 2024)

BH-Bigd TR §H & A4, "Bl THaTST" BT I9d B B HFGR & foH1 181 81 T
ey o ue ey ufaaifiar &1 smare foear man, o SiEdiey & Jds 6 & U@ °e
&1 TG G H 3o faeR ad A & fo aesar gt gRer fawg fean mar un wfafdar siieh
3R f&dt St vrwsit & v g% | fafdiaa nfed wffa A fsie ara o1 geaie frar sik 4t sify=
fyss & doy Fey & e Rewd forar mam1 39 "S-HeRT UeeH: Ugd &1 Hgd” W 30
IR orad fpu| ot wfautil & UriieRt &1 gdmr o <o fafdiad u O s faan
|

7) BT Tfafafer: zﬁaﬂﬁ'ﬁﬂ (16 AR, 2024)

W3l GaaTs] UM & U6 W & ¥ H, ey & IE! A ear ufe ufaaifar 7 +f ym
forT | Fapicl o1 fawe o o=l B JREM" 1| B! & Uld THg! A 59 HRIGH | YT for 3R
P! ARG BT faftad Ted IHfd gRT i far mar| 9d9s i &1 R 4t g
Tg, off oG Taem, gt e i R iR it I <rmf (e - et & 9id oy &
B & g - Si|
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U Yait & Hed R SR & & oy, WeIey & BE gRI1 U "Jahs e forar, FdRa
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9) XYY 3R YASH (29 BIa3l, 2024)

Il TEATS] 394 & Sifan 3, Yol @@, I Jewisik HHaal) 3 Faftd g 3
SURIY yeeH Tiafafedl # A g1 & [l "Wadr [UY" dHL 39 364 & Ui (U Hidagdr
B 3R Holgy Tl Gewl 4 Hisaley ([rier, d&iR R Wiked) & it ®iF § K-
IRfSISTd axgsll Bl g & o "sem ff fovan| Todt 1 7T avgai &I ST fosar T iR
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Sierefgta i R

SITRTET RT3 21 S 2024 P VI P T FARI 1| 37 T 1 [0 T w5 SR FH1el
¥ U OnT | 39 HrieH | I !, HHaTRAl 3R BE! HI Fihy HIfGR) 21t 78, S U
uRig anT Riférer Yot <t SR & anfex= & 9 & onar & IgHaT I @ g A1 gt
YIS 7 BT B HU R d3HR M F fbT ST b aral G0 T 7 U= B 3ot
favsrar aren ot iR fovg & Hed &) IHImT I3 & H1egd § 9t ufauifa & e SR
THTS ST B HIGHT B dgMH BT 1Y fHar, R IeRIAS iR WX ardravul &1 ggrar fid
b |

JHAN 2024 : BTF Tfafafiar

Juy-gITg T BR TR 3 dRie 88 & B 3a9 gRT A U6 IR e IRME &
I AP AP I THAN 2024 FT TASH YFAR, 30 AT F AR 06 SUT 2024 T B
1| 3HTh-TS HAGH UFAR 30 AT HI IE gU 3R [ w18 FRer 3 3R hihd o wemsit
T ST fhT TN HY R HRIGH SYARNS TRIST HINT 3 Tifigcd Ha- & Sriford fb 71,
T} YH3Td U IguTe- TARIE U gs, o MhaR Siiar vy, fEgul- srfaes Fees, St
3HRT T URTAd - HaoTdh, BT GAlghR URYE, YU $HR RIS - Hadiad, Sl Heg uifed -
IS (@), 1. RicH e - IS (@M, 379 MhaR SR Bttt & e sk R-Rreror gewt
&1 FTd IuiRufa X811 ufad o UsaaH mheR Sikicr . f&gen, ST 3 T yiTad, Yo
PAR RIS 3R 3 yd Iiya, Giplae A, oG WY 3R U YUY F-THR gRT b
T 39 I0d W BET BT Ay yrieRt <t 1S, St 39t aSt quherd Tifad Rl 8|
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Id B Y[FHTA T T8 Ugd AISaI™ o T Fad
FHAP & Ay g3 N, R 30 @R 31 O &
TeRe 79 H 30+ a1t el 39d ORIS & AR

| A TS i § AT den SHer @) e
' a1l Ia B LaHTd A W@ 3 e & ot

A Ui B el o ATTRIND AU o AT
Y ARSI Bl db-ilh] DI TgH DRI UG B |
Tfcfafel d e 89 & fow |l o forg fafira
THR B Hal ARl Uy HRTs 15 | SRR
& d1C, IAd 7 831 UieR-A1H aral ol & |ie 3R
Hg-ufeT afaafiar o srdswd ot smafea feu|

1Y A Th1p! D! B! P 1Y 157 {11 59P 1Y & U IRUTSS UT fUaa 311 H-1ary
, For8 it & foIT Sigyd WY & SRR URT ST AT1 3NRY &1 JH1Y dgyaiiard Iiaqg aid

Tge & 1Y ga, forae It B A R fGd ¥ e forn ok siciges $ik Wiorgdt & fafde il
R fod Tad MHR Ad WR A B 3idd: T Pb TAB! 3IR FAS P AodMT ol & T
Hdeg g

T & e F0d - IR T BRIGH! BT BTG B! - Hiadl 3R TG HUT TG Ui,
TH WOl B! Giel, 99 TP A 3R IqRar UfaaifiTar| Siadr $iR ag HUT e Ufaaifiang o1
3R 02 3Ud 2024 B ST B T3 3R STH SHT BT 3GYd A ufaHtsit &I uxqa fowan
T | goR g i 01 370, 2024 FI YE g 3R Fwics Tt Srierdl & Iad foea™y @11 Foa
& G gRI HUFD 3R RN B IqRrs 3 A Rid fam mar o1 3R < & g wfaeaelf yrasi
DI YA 1T 7T - Tl STt {aRT & §R § e A dhR HHH 3l H §H dob | oe T
fire arad B U@ fRurht HeRd e aTa SRisH AT 3R arRdd & wfayii ot Wi, faeR sk
T F DI & T JHGT DI P UK B a1l AT | IRal Ufnfar e a2

104



o pmm"’%@@
z g
TS ST UHHTera ol faraor 2023-2024

Fifes fasm yod g

gfaaifiarelt & faiarstt & Ta W Twd fHar a7 3R RWR 3T 7| 9% sramdr, @it &
e & forT Aifecd a1d GRT H19as SR fTT o 3 Be-Ble AARGS Hrdwy off smaiford
feg T

T & -9 309 7 39 IR RE T B! e 8l JUIR 03 30 B 03
eI B § TH AP R AolER SIS SR Pre MW Aige, d-1a 1 AN
SIS BT | S0 PRIHH H B3 e & AP 3IHM 3R & faeey 71
g7 o 71g, oo MRt @ dax ORIt g g+t 3 T feram sw feq & -
TP T STHYUI A TAfT & TganT I U 3R IIES 3d¢ T - Sike 2 ey g@ L1l
- U@ IS AN S &1 Uifar S U 81 RIF R U 1Y Eifod o B
TS| B st 11 2

TSI & S ool UaTg R B3 T Tagi- U fbu g, o8 g i &1
FIRE PR T I T A i Yt TS - It rsfear, It s ok
U314, & T d & | &9 A U1 Uge Siaed e far iR fAfdd
0 Y T8 UH YHIHER HIIHH T | G=Ib! Bl ST b AT 3R T = Ty
R fear SR g8 fAfYd U ¥ Hgid & Ta9s UexHl & I Ud g

24 |
1 ot
il

-

Gifid Y AYRAT 3R THI-GTRIG A I AP HREZA I & Sl Yo 3 S Fad &b UGHI Dl
TORM e St A7 ara s B
Thec &1 THO YHTHER dRid I 3T - Hicl-13 I dSiddl A Th AIedHid UG foar St 39 I1d
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T & wRIw! SR AT g A i @y e
fd@ms, forg ST U Ugd 9N & d VsId 4 9
fA@TadR T/ o7 - 'F4 g IR ¢ WEaw, RaHs' 3R
3T | T8 T Tt Ihaar At Fifes TET 3R gt 3 HH
g o fAdxM, ewy, fFmfor 3iR sifia & Bt & ufqur &
3T I&TT| 3 fihed § TG Sradbdt ol ‘B g R
G TIgeig’ 3R "31fhT A g6 U ¥ SIcR MW HeaRd HIT
(@ﬂé&%?ﬁqm 2022 3R 2023 ' TY- e ufaafiar & =M
feemn g

¥ g RR & UedT” U T e B ot U el b T
1S et 8 S v wfaaintt wdten &) dordt & aeeiF 8 ot @
3R B 3R SRl & 1Y 30 Red &Y §9E I8 & o
T et 7, 39T A1 Gt B A e arar g1 39 10 30|
B! T Taron TSeINGH | Thobee! 3R TIh & forg f
9 T R feamar |

I3 e, a9 7 SuT ugat UrdSsifd T Rfe-fhed sifde off
T 1, o X ST THZAHR HedRd HIT (SMSATUITH) 2022 H Uiy fovar oT| 399 U8
g1 e foh faft amfoies - 3nfife guyfly & aafad Ue AR ¥ &Y fAued &, 399 T ReH &
HIH Y Ueb THR TS &4 D1 9y fosar |

"IRHS" T goo! IR RS g, oy fadie &U § THar 2k24 & g s9man wa o1 98 e

T T TS B Wil IR 3R B, S Uoh IR S99 GRS A8 & Siia bl 3T gait

IR a1 § [ 98 AR U 9 fawan g ot 31 I 4 Fwer ofR Sifed afa faswm A

ﬁﬁﬂmﬁ-ﬂwﬁm 8 3El 3t siepde 3R faaRISIe HeIfar e &t &Far &
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3MTHYH FHEIAT §17 BI AT < 71, o =g 3R WA wan
P TS e [T foamar m|

Aoy &1 fUuer ofd oy g9 ¥ TE! MR Rerp! &l Ared MASQUERA DI
HraTalt 3R RATex & UaTg ¥ S~ # Jd el ¢ ‘

G A 1ICM 2022 B 3TAT IHR foldl HeRiH 'SR TRd fova, ford gfawn &1 ffad foan
T 5| Yoyt ot f=m fayeaf 7 fordl g1 gTalier SaeR oen ¥, dfd 39 R Aled e
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TeHYT Udh U8 TRR &1 HH & 34-M1S A § off AR dTa §, STafds HIsh 3R T Th-gak
I TS ¢ MR TH-GI IR YR FHRd & [ IRR B a1 dhelith gs, Siia- g a1 3R St

107



+..promg,
AN %
\ﬁ\@ ’J\vﬁ
) %
£ 3
5
z g

A frert gk Bes TS ST Gt eia forewor 2023-2024

P URATE el B 3R ATHSAT B BT U 47| T8 ATed IHd & Il At b Y=l H A Th
T, forgH g Srftarsit 3 gt Joera el &1 fedt Siid feram|

RIS &7 T T 3Mapyur e diep o7 FoRd YR WR &1 fafid o
Tpfadl & wfia fosar Tl 39 o). Sifier v, feymn- srfaes
fAcwe, fovly U ¥ Iufyd |

sy o1 I oeld AN &1 SRIBH Bl YHIPER dRid I JATE B4 H JeTdd 81 § 3R
39 SR U 33 S SRgel U | a9 A 31 A1 2024 B A DI AR T H BRI A8 BT
TS | Tifid aad gRT SIS Ue 30 Hi%H Jfoied 3iud S o, forad 981 e o
=it 7 fafrd arerdl &) TS A 3R I e | agd 3 s |

T JeRA P MR & forw WRfda
@A gU, 79 | WHAR, 06 3Wd @,
AT 2K24 & AR i, o T
I IR TN MPYH FRIA BT
TSI, TeH SR Hiadl U8 afga
faftrsr Aferal @1 =fda wa g il
UGl &1 U fax]d §Ta &I TR Pt
T | WA FIG & GaY SR 98, Yo §RT TP JMGR W {331 71, I W A1=1 o A1
I BicT 17 § TP U &S "= &1 Yeaid &1 T | B SRl & AR a1, Siiid gia, Thd
3R Igi % b Hreaurs &1t il fasa o)
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Tt T Tarae! 3R 3T U U ¥ IURYT 3R Uiy anll &l sgd-sgd aare, A
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17. @rdi ST AQ@I-URifea faavur- 2023-2024

BBCP@ASSOCIATES

CHARTERED ACCOUNTANTS
Head Office - Office No 101, Kusum Apartments, 653/A, E ward, Shahupuri 2nd Lane,
Opp. Bhivate Plaza, Kothapur - 416 001, Maharashtra. Ph. . (0231) 2666003,7588666003
Mob: 9960600382, 9950600383, Email bbicakop@gmail.com

Branches : Pune & Mumbai

ATt o
fews
&9 vl $g
HA HU,
Hag - 400 098,

1 31 A, 2024 B R SR qua-diod-dilivy F 3o o @t oIk W @
mmﬂmmmwmaﬁimmﬁmwamﬁmuﬂm
ST 1 @ | Rt faravon, waer @1 Ieraiia 2 §ART G ot Agden 3
YR R & [cfly faavor & dau & s o aaa s 21

B HIRd H ORIad] Wi sargda Ars! ¥ Ut TraTaten i
e P e e T
o1 &1 &1 Ll Had
e 7 T & SUR R, faefy ReRo 3 AR AR vl o w
T I Wl B Wi B WS Bl Sradian A I5h 5 U S Rigidl
3R e grI fbu e eyl @1 FAT I F FY-GY w97 iy
fawur gl &1 e ot it 1 &9 WA & 5 g dan-adlen a3 &
ferg f3@a smuR wem et 21

AR HHIT et wfibar & R g3 Aafifee sacie i 2 R den ¥
UEYH & o & @ @ Savadar e -

1. I9a yRufRrg:
favm & wefta srae wofvd! B srae oRwoRy s A gufar o § ok

3§ WG foran T &1 oie @ Waifia srea Rk @ A
oftuferat & < & siaefa aefar mar g
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21,22,48,308.90 Y #} gl 29,21,49,535.06s 94 §1 7Q &1 R
mgaua’fﬂq@zafaﬂﬂ{% 3 ¢ gikag oIk vavEE e, warmen
I Y, Ut oy, Ja I, )

4. T 2024 HTE & A BT WA Q! H 72t s

5. WA WHE: TS YR U F1Y T 71 2

6. TTIBIN UHUGUH UGfa & SR Sl e 21

daTadian & Hay ¥ gUR YEE W TSR T

Hiedive 31 dwrslt & wwfy A ofte wrdt siiafe Rdaor gl o &
fere Sranait 3t arftves/fmd wiiten 3 & smazgEaT |

&1 : 30/11/2024
UDIN: 24118450BKCRSQ6493
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~—UM-DAECBS
University of Mumbai
Vidyanagari Campus
Mumbai
Balance Sheet as on 31st March 2024 e e
Famculars Tchedule no. 25 o 31 Man.2020 28 on 31-Mar-2023
pital Account 1 1,24,75,28,004.64 86,51.35,903.02
& Surplus 2 (96,90.93,577. ZAMASTIS | (685926238 17920966459
(Cunrynt Liabilities 3 8,06,597.00 25,64,286.00
Total —15,17,79.95059 |
ASSETS
pplication of Funds:
4 23,15,13470.28 12120240978
2,54,50,000.00 2,3150000.00
Current Assets 5 2227758387 374 54081
Toul T 18,17,73,95050
Foe
BB CPand Associates

Membership no 118450
Date: 30/11/2024
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 2024.
PARTICULARS __SCHEDULENO | _1-Apr-2023 1o 31-Mar-2024 | 1- to31-
Revenue from Qperation
|indirect Incomes 6 89,82,196.00 1,18,86,651.00
[TOTAL §9,82,196.00 M
|indirect Expenses
Audit Fees 2.53,700.00 2,68,450.00
Conservancy & Maintenance Charges 2,85,99,799.00 1.75,28,162.00
Contingency of VF 1,51,666.00 38,731.00
Conveyance 40,24,886.00 36,88,148.00
Expenses for M.Sc Students 138,92.707.21 1,70,40,753.00
Expenses for PhD Students 4,76,170.00 4,94,700.00
Guest Hosue Expenses 34,5200 82,500.00
Laboratory Consumables 2,06,91,590.81 1,76,48,330.66
Library Expenses 40,33,142.00 47,17,247.95
Overhead Expenses 50,07,212.84 46,51,033.55
Repairs & Maintenance 1,04,86,696.00 1,32.47,651.00
Salary A/c 11,86,01,892.00 10.31,34,492.00
Advertisement Expenses 76,257.00 1,83,426.00
Depreciation on Fixed Assets 6,03,80,853.00 1,94,92.773.00
Interest on TDS 16,971.00 34426.00
Printing & Stationery 95,810.00 74,777.00
DPR Comsumables. 1,03,13,052.00 80,65,264.00
Foreign Exchange Loss 1315174 .
Balmer Lawrie & Co. Lid. 3,49,072.00 8,77.175.00
Income Tax - 8,38,456,00
Phd. Contingency Grant 2.76,186.00 51,985.00
Azadi Ka Amrut Mahotsav - 27,945.00
Indirect Expenses Under DPR 5942146 61,882.74
DG Maintenance 4354200
I Import Equip s.sssml
TATA Power Lid 1,42,65,678.00/
TOTAL 29,21,49,535.06 21,22,48,308.90
Excess of Income over Expenditure : (MWM.NE] (m.mm?qi'
For
B B CPand Associates
Chartered Accountants
FRN - 12682W
el
CA Biranj
Partner
Membership no.118450
Date: 30/11/2024
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SCHEDULE NO.1
CAPITAL ACCOUNT
PARTICULARS AS AS 31-MAR-2024 AS AS 31-MAR-2023
Grant Frin INSPIRE Faculty Award - Sanved Kolekar - 1,22,850.00
(Grant From INSPIRE Faculty Award for Tripti Bameta 4,65482.00 4,65482.00
(Grant Recd. From RRF for H.M Antia 13,50,000.00 13,50,000.00
(Grant Recd From SERB for Padmnabh Rai 2022-2005 230461.62 64,63,918.00
(Grant Recd From DST Fro Neeraj and Sangita 1,47,517.00 1,56,261.00
(Grant Recd From Indo-Swedish Project for Ameeya 3,91,62.00 3,91,622.00
Grant Recd From INSA for Dr. Gopal Krishna 4.29,713.00 4,89,713.00
(Grant Recd From SERB for Sangita Bose 2022-2025 222111.00 23,26,144.00
(Grant Recd From DAE in RBI A/ ¢ 67.53,20,889.00 29,19,47,5%4.00
(Grant Recd From ].C. Bose Fellowship for R.V. Hosur 2,64,879.00 2,64,879.00
(Grant Recd From ].C. Bose Fellowship for SK. Apte = 80,961.00
GlmﬂechmNASl-(bdem 4,64,914.00 4,64,914.00
GmR«dmebtKMnPnym 1,27,01200 3,44,038.00
Grant Recd From SERB for Sunita Patel . 10,15,076.00
Grant Recd From SERB-NPDF for Vaibhav Kumar Shukla 122,341.00 1,22341.00
(Grant Recd. From SERB to Sinjan CHoudhary 2019-2022 1,41,457.00 15,01,224.00
[Grant Recd From Trushna Exim for Dr. Padmanabh Rai 17,00,506.00 17,00,906.00
(Grant Reced. From DST-INSPIRE for Saket Suman - 31,127.00
Cruunwanmlanmm:thr.S\WTud - 95,000.00
50,66,58,138.00 50,66,58,138.00
5,59,26,187.02 3,35,26,187.02
3,46,000.00 2,85,000.00
13,92,550.00 13,92.550.00
- 8,13,762.00
1,05,221.00 13,05,221.00
- 6,45,701.00
= 1,51,296.00
3,10,000.00 3,10,000,00
5,62,897.00 5,62,897.00
2,54,784.00 2.46,083.00
> 3,81,773.00
5,92,953.00 5,92,953.00
- 89,30,292.00
1,24,75,28,034.64 86,51,35,903.02
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SCHEDULE NO.2
RESERVE & SURPLUS
|PARTICULARS AS AS 31-MAR-2024 AS AS 31-MAR-2023
Surplus
Opening Balance (68,59,26,238.43) (48,55,64,580.53)
Add: Profit/ ( Loss) for the year (2331,67.339116}' (20,03,61,657.90)
[TOTAL (96,90.93,577.49)] (68,59,26,238.43))
SCHEDULE NO.3
CURRENT LIABILITIES
|PARTICULARS AS AS 31-MAR-2024 AS AS 31-MAR-2023
Duties & Taxes 5,05,948.00 60,612,00
Earnest Money Deposit 4,34,001.00 2,51,193.00
M.Sc. Students Refundable Deposit 22,13,481.00 18,82,481.00
Phd Scholars - Refundable Deposit 3,36,160.00 2,70,000.00
|inspire Project (27,82,993.00) -
Advance from Mumbai University 1,00,000.00 1,00,000.00
TOTAL 8,06,597.00 25,64,286.00
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SCHEDULE NOS
CURRENT ASSETS
|PARTICULARS AS AS 31-MAR-2024 AS AS 31-MAR-2023
Deposits (Asset) 23,38,467.00 23,38,467.00
Loans & Advances (Asset) 5,19,565.00 99,15,685.00
Cash-in-hand 38,296.00 41,505.00
Bank Accounts 1,27,12,053.87 2,11,96,361.81
Fixed Deposit 46,86,364.00 18,20,364.00
Accured Interest on Bank FD 17,15,660.00 18,24.048.00
Income tax / TDS FY 2021-22 - -
Tds on Income 267,178.00 2,85,110.00
TOTAL 2,22,77,583.87 3,74,21,540.51
SCHEDULE NO.6
INDIRECT INCOME
PARTICULARS AS AS 31-MAR-2024 AS AS 31-MAR-2023
Fees Received From M.Sc. Students 30,40,392.00 33,44,726.00
Fees Received From PhD Scholars 3,12,300.00 342,300.00
Miscellaneous Income 16,39,755.00 22,89,652.00
Interest an Fixed Deposits . 22,88,592.00
Interest on TDR with Bank of Baroda 25,31,459.00 5,03,286.00
Interest Received on Saving A/c 4,74,630.00 4,93,001.00
[Overhead Exp, Recd. 8,65,000.00 .
Mess Charges Received From Students - 25,18,489.00
Fees Received From Project students 1,14,000.00 96,000.00
Rent Received . 5,251.00
Interest on IT Refund 4,660.00 4,594.00
NGPE-2022 - 760.00
89,82,196,00 1,18,36,651.00
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Director’s message

It is with great honour and pleasure that | present the Annual Report of
~ the University of Mumbai—Department of Atomic Energy Centre for

. Excellence in Basic Sciences (UM-DAE CEBS) for the Academic and
Financial year 2023-2024 which highlights some of the major activities
. and accomplishments of the centre.

Yet another successful year in the history of UM-DAE CEBS. The 13" Batch of integrated
M.Sc. students (41 in number), who were admitted in the Academic Year 2019-2020, have
graduated. UM-DAE CEBS awards the stream and overall toppers with gold medals and the
prestigious S. M. Chitre gold medal, respectively. Most of these students have been selected for
Ph.D. programs in several prestigious Institutions and Universities in India and abroad such as
TIFR, ETH Zurich, 1IT-Hyderabad, University of Sydney, University of Toures, University of
Bonn, etc. Among the four students (two from the 12" batch and two from the 11" batch) who
were selected for the 67" Batch of OCES of BARC, two (Ms. Anoushka Sachdeva of Biology
and Ms. Durgeshwari Rathod of Physics) have received the prestigious Bhabha Gold medal.
Over the years, several students have qualified for National level examinations such as UGC-
CSIR NET & GATE with AIRs ranging from 6 to 157 and this trend continues this year too.
The placement of our alumni at prestigious places such as 1ITs and 1ISc is a reflection of our
commitment to value-based science education. UM-DAE CEBS implemented NEP2020 and
the first batch was admitted for the academic year 2023-24. Currently, it has 57 students
distributed as 15 in Biology, 14 in Chemistry, 14 in Mathematics and 14 in Physics.

Having started the Ph.D. program in 2019, UM-DAE CEBS also saw the graduation of five
Ph.D. students this year. For their work presented as posters or oral talks at national and
international conferences, three of our Ph.D. students (Mr. V. K. Shukla, Ms. Komal Barhate,
Mr. Stalin Abraham) have won the best poster awards and one student (Ms. Amruta Shendge)
has won the best platform presentation. The 5" batch of Ph.D. students were admitted in
August 2023 and are in the process of being registered at the University of Mumbai for their
doctoral degrees. Two Ph.D. students of the 2" batch have submitted their theses, and another
one has submitted her synopsis to the University of Mumbai. Our 1* batch of graduates hold
post-doctoral fellowships with TIFR-H, IIT-Bombay, IISERs, etc.

Research and development activities at the Centre were pursued with vigour. Besides generous
financial support from DAE, our colleagues could seek funding through extramural sources
such as DST and DBT. Three new proposals have also been submitted whose results are
awaited. To encourage societally relevant research, the industrial consultancy program
continued during the year. On the research front, the Institute has seen some remarkable
progress. We have identified genes causing a rare disease in the Indian population, advanced



our knowledge in cancer therapeutics, epigenetics, continue to explore the underlying
molecular mechanism of banana infection by Fusarium, developed in-house relativistic
Particle-In-Cell (PIC) code AGASTHII-py for plasma simulations, synthesized 1 x 1 cm?
single crystal diamond by MPCVD technique, successfully measured topological phase
transitions in superconducting thin films with a periodic array of holes, successfully applied the
catastrophe theory in the interpretation of the Higgs mechanism.

To enable UM-DAE CEBS to stand shoulder to shoulder with the top research centres of the
world, it embarked on the first DPR that amounted to setting up a High-Throughput Research
Facility with generous funding from DAE with a financial outlay of Rs. 31.15 crores. | am
happy to share that despite the challenging times of COVID, we have been successful in
implementing this project whose closure came in on time. This has been set up to encourage
faculty members/UG/PG/PhD/Research students to undertake cutting-edge research,
consultancy, skill development, quality publications, and patent filing. Incidentally, this has
increased our faculty collaborations to 35, both at the national and international levels.
Meanwhile, the Chintan Shivir of DAE had 13 themes, and CEBS faculty members were
involved in 7 of them, and participated in the presentations and writing of the white papers.
The academic staff published 49 research papers in peer-reviewed national and international
journals and contributed several chapters in books published by international publishers.
Several five-year integrated M.Sc. students could also publish the results from their project
work in peer-reviewed journals.

To increase our societal outreach activities, we started our new official social handle that was
approved by DAE in June 2024. Testimony to the success of this outreach is the steady rise in
the number of students registering and appearing for our NEST examination. This year we had
about 65% attendance. We implemented NEP2020 in the academic year 2023-24 and our
second batch of students joined on 19" September 2024. The number of admitted students has
risen to 58. Our 5-year-old Ph.D. program has also seen a 7-fold rise in the number of students
from 7 in the first year i.e. 2019 to 48 now in 2024. Our faculty have delivered 83 talks across
colleges in the city and country and Ph.D. students have made 20 poster presentations. Two
open days were held from 27-28 February for DAE’s AEES schools and city colleges. Our
M.Sc. students have undertaken dissertations in the country and abroad in Institutes and
Universities of repute such as TIFR, BARC, NCBS, Cambridge University, University of
Vienna, IIT-B, IIT-K, CCMB, Humboldt-University, IST-Austria, INCASR, etc. Our major
link with the University of Mumbai is that the regular faculty of UM-DAE CEBS guides MSc
students from the University-affiliated colleges, and the last academic year has seen 10 such
students complete their dissertations from UM-DAE CEBS.

UM-DAE CEBS faculty participated in the International Junior Science Olympiad (1JSO) and
are Exam Board members of the International Biology Olympiad. Dr. Subhojit Sen was a
coordinator at 1JSO in December 2023 where the team won 5 gold and 1 bronze medals. Dr.
Padmnabh Rai has been honoured with the ‘Excellence in Research’ award at the 8" Edition of
International Academic Achievements and Awards, by Science Father, India. Dr. Siddhesh B.



Ghag is now a NASI member. Dr. Manu Lopus is listed among the world’s top 2% of scientists
based on Standford University’s ranking of Scientists 2024.

The past year has been marked by the conducting of some academic and technical events
planned to showcase the domain strengths of faculty/staff, the talent of budding students and
the state-of-the-art infrastructure of the Institute. All these events were successful and received
good response from academicians, research scholars, students and participants from colleges,
schools and proximal institutions. The 16" Foundation Day of UM-DAE CEBS was celebrated
on 18" September 2023. Prof. Anil Kakodkar, Chancellor of Homi Bhabha National Institute
(HBNI) and Chairman of Rajiv Gandhi Science and Technology Commission delivered the
Foundation Day address. It saw three book releases and 6 gold medals for our integrated MSc
students. Pledges were taken on Martyr’s Day (30" January 2024) and Constitution Day (26"
November 2023). Since the time our dear founding member, Prof. S. M. Chitre passed away,
we fondly remember him and his contributions towards the growth of this Institute in the form
of a Memorial lecture on 11" January 2024. We celebrated the Republic Day and
Independence Day where our students participated by leading us into a parade on both days.
Then came the Swachhata Pakhwada observed from 16-29 February 2024, the International
Women’s Day observed on the 12" of March 2024 with a lecture and the installation of three
sanitary vending machines. Environment Day on 5" June 2024 saw a tree plantation drive, and
the International Yoga Day observed on 21% June 2024 engaged an hour of practicing yoga.
Twelve seminars were held through our series of colloquia held on Tuesdays in the past 2
semesters. A special colloquium by retired BARC scientists on the admission process to the
Training School of BARC was conducted specially for our 5" year students. Dr. R. K. Vatsa
delivered a lecture series on Mass Spectrometry for the benefit of Ph.D. students. UM-DAE
CEBS bid farewell to quanta 13 (batch of 2019) on the 9" of May 2024 and welcomed the new
batch of quanta 18 (2024-25) with an orientation conducted on the 19" of August 2024.
Students conducted the Fresher’s welcome party, Samavaya, Science club talks, dance/e-
game/literature/photography club activities, Rendezvous, etc.

| 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, the Governing
Council of CEBS, the 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.

Jacinta S. D’Souza
Officiating Director

Xi



Xii



C\O ANNUAL REPORT
& Audited Statement of Accounts 2023-2024

1.  Governing Council and Academic Board

1.1 Governing Council

UM-DAE CEBS is managed by a Governing Council comprising of the following members:

Dr. Ravindra D. Kulkarni - Co-Chairman
Vice-Chancellor, University of Mumbai

Dr. Ajit Kumar Mohanty - Chairman
Secretary, Department of Atomic Energy
and Chairman, Atomic Energy Commission

Dr. Anil Kakodkar - Member Prof. Vijay Khole - Member
Chancellor, Homi Bhabha National Institute Former Vice-Chancellor, University of
(HBNI) and Chairman, Rajiv Gandhi Mumbai

Science and Technology Commission

Shri Vivek Bhasin - Member
Director, Bhabha Atomic Research Centre

Dr. Ajay Bhamare - Member
Pro Vice-Chancellor, University of Mumbai

Prof. Jayaram N. Chengalur - Member Prof. Subhasis Chaudhuri - Member (Till

Director, Tata Institute of Fundamental 16.04.2024)

Research Prof. Shirish Kedare - Member (From
17.04.2024)
Director, Indian Institute of Technology -
Bombay (IIT-B)

Ms. Sushma Taishete - Member (till
31.07.2024)

Joint Secretary (R&D), Department of
Atomic Energy

Finance & Accounts Officer - Member
University of Mumbai

Shri Bhupesh Kumar Gangarde
Non-Member Secretary,
Registrar, UM-DAE CEBS

Ms. Richa Bagla (Till 08.03.2024)

Shri Muthukrishnan Sankaranarayanan
(From 17.05.2024)

Joint Secretary (Finance), Department of
Atomic Energy

Dr. R. K. Vatsa - Member (till 17.10.2023)
Prof. Jacinta S. D’Souza - Member (from
18.10.2023)

Officiating Director, UM-DAE CEBS

118



v PTOMAs.
ot PTOMog,
N
)

co

Fifss faeme yod ey

ANNUAL REPORT
& Audited Statement of Accounts 2023-2024

wurt;

1.2 Academic Board

Academic activities of the Centre are implemented by the Academic Board of UM-DAE CEBS which
comprises of the following members:

Prof. J. P. Mittal - Chairperson
Distinguished Professor, UM-DAE CEBS

Prof. Swapan Ghosh - Member
Dean (Academic Affairs) and
Distinguished Professor, UM-DAE CEBS

Prof. Vimal K. Jain - Member
Distinguished Professor, UM-DAE CEBS

Prof. S. G. Dani - Member
Distinguished Professor, UM-DAE CEBS

Prof. Dipan Ghosh -Member
Indian Institute of Technology - Bombay

Dr. Sudhir R. Jain - Member
Nuclear Physics Division, Bhabha Atomic
Research Centre

Prof. Anuradha Misra - Member
Formerly Department of Physics,
University of Mumbai

Dr. V. K. Gupta - Member

Head, R&D Polymer, Senior Vice-
President,

Reliance Industries Limited

Prof. K. G. Suresh - Member
Department of Physics, Indian Institute of
Technology -Bombay

Dr. R. K. Vatsa - Co-Chairperson (till 17.10.2023)
Prof. Jacinta S. D’Souza - Co-Chairperson (from
18.10.2023)

Officiating Director, UM-DAE CEBS

Prof. M. S. Raghunathan - Member
Distinguished Professor, UM-DAE CEBS

Prof. S. K. Apte - Member
Distinguished Professor, UM-DAE CEBS

Prof. S. D. Samant - Member
Emeritus Professor, UM-DAE CEBS

Prof. K. Indira Priyadarsini - Member
Visiting Professor, UM-DAE CEBS

Prof. Mahan Mj - Member
Department of Mathematics, Tata Institute of
Fundamental Research (TIFR)

Prof. Amol Dighe - Member
Department of Physics, Tata Institute of
Fundamental Research

Prof. Shivram S. Garje - Member
Department of Chemistry, University of Mumbai

Prof. Arnab Bhattacharya - Member
Director, Homi Bhabha Centre for Science
Education, TIFR
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Prof. Dipendra Prasad - Member Prof. B. M. Bhanage - Member
Department of Mathematics, Indian Department of Chemistry, Institute of Chemical
Institute of Technology -Bombay Technology (ICT)
Dr. Sudeep Gupta - Member Prof. Krishanu Ray - Member
Director, Tata Memorial Centre (TMC), Department of Biological Sciences, Tata Institute of
Parel Fundamental Research (TIFR)
Prof. Rohit Srivastava - Member Shri Bhupesh Kumar Gangrade
Department of Bioscience and Member Secretary
Bioengineering, Indian Institute of Registrar, UM-DAE CEBS

Technology - Bombay
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2.  Academic Programmes

2.1 Five-Year Integrated M. Sc. Programme
UM-DAE CEBS offers an Integrated M.Sc. programme that merges two degrees (B.Sc. and M.Sc.)
awarded after the completion of the course. The programme is a five-year course that a student can
pursue after completion of class 12th. This course is equivalent to B.Sc. + M.Sc. courses and consists
of Biology, Chemistry, Mathematics and Physics as subject of specialization. The courses are 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 with options to do their semester
project work. The rise in global competition has prompted reputed organizations to devise strategies
to have a talented and innovative workforce to gain a competitive edge. CEBS encourages its
students to gain experience from the guidance of eminent researchers and to undertake research
projects in prestigious laboratories from BARC, TIFR and abroad. One course each in the 7th and 8th
semesters 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
paper 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 first-hand. 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 them an opportunity to carve their careers, be it in industry or academics. Current
research of core faculty includes studying the role of the central pair in ciliary motility, 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.
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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 that 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 very 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 work 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 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 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 endeavour of faculty members to establish
laboratories and research facilities that can not only be useful for state-of-the art research but also
offer a hands-on-learning experience.
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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.

National Education Policy 2020

The National Education Policy (NEP) was formulated by the Government of India in the year 2020
with the goal to steer the higher education to develop good, thoughtful, well-rounded and creative
individuals. On the basis of the broad guidelines spelled out by the UGC, the Government of
Maharashtra, through a committee headed by the Hon’ble Vice Chancellor of the University of
Mumbai Prof. Ravindra Kulkarni, formulated an NEP policy applicable to the Universities and
Colleges within its jurisdiction. UM-DAE CEBS, with its 5-year integrated M.Sc. programme that
has always been NEP compliant since its inception in 2007, decided to formally adopt the NEP policy
as spelled out by the Govt. of Maharashtra with effect from the Academic Year 2023-24.

Academic Programme: Schedule of Classes for the Academic Year 2023-2024

Academic Calendar for the Year 2023 - 2024 (for the 1st year Students of (NEP 2020)

Autumn Semester (August to December, 2023)
Period of Teaching before Mid-Semester | 18 September (Monday) - 3 November, 2023
Examination (Friday)
(Seven weeks)
CEBS Foundation Day 17 September 2023 (being Sunday it will be
held on
18 September 2023 (Monday))
Last date of Registration of Courses 30 September, 2023 (Saturday)
Mid-Semester Examination 6 November 2023 (Saturday) - 10 November,
2023 (Friday)
Period of teaching after Mid-Semester 13 November, 2023 (Monday) - 31 December
Examination 2023 (Monday)
(Eight weeks)
End-Sem Examination Lab 1 January 2024 (Monday)- 4 January, 2024
(Thursday)
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Theory 8 January 2024 (Monday)-13 January
2024(Saturday),
Winter Vacation 14 January 2024 (Sunday) TO 28 January,
2024
Declaration of Results 15 February, 2024 (Monday)
Spring Semester (January to May, 2024)
Period of Teaching before Mid-semester 29 January, 2024 (Monday) - 16 March,
Semester Examination 2024 (Saturday)
(Seven weeks)
Mid-Semester Examination 18 March, 2024 (Monday) - 23 March, 2024
(Saturday)
National Science Day 28 February 2024 (Wednesday)
Period of teaching after Mid-Semester 25 March, 2024 (Monday) - 18 May, 2024
Examination (Saturday)
(Eight weeks)
Cultural Fest 29 March 2024 (Friday) - 31 March, 2024
(Sunday)
End-Semester Examination Laboratory 20 May, 2024 (Monday) - 24 May, 2024,
(Friday)
Theory 27 May, 2024 (Monday) - 1 June, 2024
(Saturday)
Summer Vacation 02 June, 2024 (Sunday) to 31 July 2024
(Wednesday)
Announcement of Results 21 June 2024 (Friday)
Last date for application requesting re- 28 June 2024 (Friday)
examination to Dean’s office
Dates of Re-examinations 22 July 2024 (Monday) - 27 July 2024
(Saturday)
Results of Re-examinations 31 July, 2024 (Wednesday)

Academic Calendar for the Year 2023 - 2024 (for 2nd - 5th year students)

Autumn Semester (August to December, 2023)
Period of Teaching before Mid-Semester

31 July (Monday) - 16s September (Monday),
Examination 2023
(Seven weeks)
Last date for Registration and / or 14 August 2023 (Monday)
selection of courses
CEBS Foundation Day 17 September 2023 (being Sunday it will be
held on
18 September 2023 (Monday)
Mid-Semester Examination 20 September, 2023 (Wednesday) to 26
September 2023 (Tuesday)
Period of teaching after Mid-Semester 27 September 2023 (Wednesday) - 11
Examination November 2023 (Saturday)
(Seven weeks)
Study Leave 12 November, 2023(Sunday)- 19 November,
2023 (Sunday)
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Laboratory

Presentation of Project Reports

Winter Vacation

Theory

20 November, 2023 (Monday) - 25
November, 2023 (Saturday)

28 November, 2023 (Tuesday) - 5

December, 2023 (Tuesday)
6 December 2023 (Wednesday) - 9 December

2023 (Saturday)
10 December, 2023 (Sunday) - 31 December
2023 (Sunday)
Announcement of Results 15 January 2024 (Monday)
Spring Semester (January to May, 2024)
Period of Teaching before Mid-semester 3 January 2024 (Wednesday) - 17 February,
Semester Examination 2024 (Saturday)
(Seven weeks)
Last date for Registration and selection 15 January 2024 (Monday)
of courses
Mid-Semester Examination 19 February 2024 (Monday) - 24 February,
2024 (Saturday)
Period of teaching after Mid-Semester 26 February 2024 (Monday) - 20 April, 2024
Examination (Saturday)
(Seven weeks)
National Science Day 28 February 2024 (Wednesday)
Cultural Fest 29 March 2024 (Friday) - 31 March, 2024
(Sunday)
(Sunday)End-Semester Laboratory 22 April, 2024 (Monday) to 27 April, 2024
Examination (Saturday)
Theory 29 April, 2024 (Monday) to 6 May 2024
(Monday)
Presentation of Project Reports 7 May 2024 (Tuesday) to 14 May 2024
(Tuesday)
Summer Vacation 15 May 2024 (Wednesday) to 31 July 2024
(Wednesday)
Announcement of Results 21 June 2024 (Friday)
Summer Project 20 May 2024 (Monday) to 26 July 2024 (Friday)
Last date for application requesting re- 28 June 2024 (Friday)
examination to Dean’s office
Dates of Re-examinations 22 July 2024 (Monday) - 27 July 2024
(Saturday)
Results of Re-examinations 31 July, 2024 (Wednesday)
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22 Ph.D. Programme

UM-DAE CEBS offers doctoral research program to highly motivated students interested in
pursuing a career in science. Students interested in pursuing Ph.D. at CEBS should have cleared PET,
GATE or CSIR-UGC NET or another 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 IIT-B.

Admissions for the academic year 2023-2024 of Ph.D. programme was conducted through

rigorous process that included short-listing of eligible applications followed by interview. The

application details and students inducted in each school for the academic year 2023-2024 are shown

below:
School No. of No. of Appeared for No. of
Application  Candidates Interview Selected
Received Shortlisted Candidates
School of Biological Sciences 32 23 23 03
School of Chemical Sciences 23 16 16 03
School of Physical Sciences 38 32 32 05
Total 11

List of Ph.D. students admitted in the Academic Year 2023-2024 (5t Batch):

1 P202343 Ms. Ekta Kadam School of Physical Sciences
2 P202344 Mr. Nitin Naresh Mahavar = School of Physical Sciences
3 P202345 Mr. Devendra Saini School of Physical Sciences
4 P202351 Mr. Mahesh Poojary School of Physical Sciences
5 P202353 Mr. Bajirao Shedage School of Physical Sciences
B202346 Ms. Saptadipa Basak School of Biological Sciences
B202347 Ms. Garima Singh School of Biological Sciences
B202352 Ms. Kajal Kadam School of Biological Sciences
9 C202348 Ms. Priti C. Verma School of Chemical Sciences
10 C202349 Ms. Priyanka Yadav School of Chemical Sciences
11 C202350 Mr. Shubham Lad School of Chemical Sciences
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List of Ph.D. students who have submitted thesis in the 2023-2024:

Out of 7 Ph.D. students of the first batch, six students have received their provisional Ph.D. degrees
and one student has submitted her thesis. The details are given below:

Sr. Nameof the Name of the Name of Title of Thesis Remark
No. student School the Guide
1 Mr. Saket School of Dr. Sujit Collective Excitations in Provisional
Suman Physical Tandel Quadrupole Deformed, Degree
Sciences Gamma-Soft Nuclei awarded
2 Ms. Kimaya School of Dr. Manu Elucidation of  the Provisional
Meher Biological Lopus anticancer potential and Degree
Sciences mechanism of action of awarded
Ayurvedic herbs and
their nanoformulations
3 Ms. Swati  School of Dr. Neeraj Synthesis and Provisional
Dixit Chemical Agarwal photophysical studies of Degree
Sciences pi-conjugated aromatic awarded
luminescent materials for
organic electronics
applications
4 Mrs. Vrunda School of Dr. Catalytic strategies for C- Provisional
Malvade Chemical Mahendra C and C-X (X=N,X,0) Degree
Sciences Patil Cross-Coupling Reaction awarded
5 Mr. Chandan School of Dr. Sangita Investigation of organic Provisional
Gupta Physical Bose electronic device Degree
Sciences performance awarded
6 Ms. Amruta School of Prof. Jacinta Understanding theroleof Provisional
A.Shendge  Biological S.D’Souza  tetracycline and Degree
Sciences oxytetracycline on actin awarded
polymerization
7 Ms. Tinku School of Dr. Sinjan Targeting Protein Thesis
Chemical Choudhary Aggregation by Small submitted
Sciences Molecules in
Neurodegenerative
diseases: Biophysical
Aspects
2.3 Courses offered during the Academic Year 2023-2024:
Course and Faculty List 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
102 Dr. Siddhesh Ghag
B-201, 202 | Biology-II Prof. Jacinta S. D'Souza UM-DAE CEBS
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Dr. Siddhesh Ghag

B-301

Biochemistry-I

Dr. Prashant Ratnaparkhi

St. Xavier’s College,
Mumbai

Dr. S. Sivakami

Formerly, University of
Mumbai

B-302 Cell Biology-I Prof. S. K. Apte UM-DAE CEBS
Dr. Manu Lopus UM-DAE CEBS
B-401 Biochemistry-II Dr. Rajni kant Chittela. BARC, Mumbai
Dr. S. Sivakami Formerly, University of
Mumbai
B-402 Molecular Biology Dr. S. K. Apte UM-DAE CEBS
Dr. Rajni Kant Chittela BARC, Mumbai
B-403 Biostatistics Dr. G. K. Rao CIFE
B-501 Genetics Dr. Vishal Kadu Sathaye College, Mumbai
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, Mumbai
Dr. Sushil Shinde Thakur College, Mumbeai
B-601 Immunology-I Dr. Deepak Sharma BARC, Mumbai
B-602 Animal Physiology Dr. Bhaskar Saha St. Xaviers College,
Mumbai
Dr. Manu Lopus UM-DAE CEBS
B-603 Plant Physiology Dr. Sangita Godbole Jai Hind College, Mumbeai
Dr. Sudhir Singh BARC, Mumbai
B-604 Microbiology Prof. S. K. Apte UM-DAE CEBS
Dr. Mandar Karkhanis NEXGEN MOLECULAR
B-701 Biotechnology-I Dr. Siddhesh Ghag UM-DAE CEBS
B-702 Immunology-II Dr. Vainav Patel NIRRH, Mumbeai
B-703 Developmental Biology | Dr. Bhaskar Saha St. Xavier’s College,
Dr. Radhika Tendulakr Mumbai
B-704 Imaging Technology in | Dr. Depanshu Sahrma TIFR, Mumbai
Biological Research - — .
Dr. Aditya Dharmadhikari | TIFR, Mumbai
B-801 Virology Dr. Sandeepan Mukherjee | SBSR, MIT-ADT University,
Pune
B-802 Neurobiology Dr. Fatema B. Freelance
B-803 Bioinformatics Dr. Devashish Rath BARC Mumbai
B-804 Biotechnology-II Dr. Siddhesh Ghag UM-DAE CEBS
Rutam Mulay Sathe College, Mumbai
BE-1002 Advance Techni in Dr. Jacinta D’Souza UM-DAE CEBS
Biology Dr. Subhojit Sen
Dr. Manu Lopus
BEL-1001 | Advance Techniques in | School of Biological UM-DAE CEBS
Biology (Laboratories) | Science (CEBS) Research
Lab
BL-101 Biology Laboratory Dr. Subhojit Sen UM-DAE-CEBS
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BL-201 Biology Laboratory Dr. Subhojit Sen UM-DAE CEBS
BL-301 Biology Laboratory Mr. Kanak Gawde 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. Aparna Paricha TIFR, Mumbai
Dr. Manu Lopus UM-DAE CEBS
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. Sidhesh Ghag
BL-801 Biology Laboratory Dr. Siddhesh Ghag UM-DAE CEBS
Dr. Nabila Sorathia Freelance
BPr-701 Project Prof. Jacinta S. D’Souza UM-DAE CEBS
BPr-801 Project Assigned by Guide -
BPr-901 Project Assigned by Guide -
Course and Faculty List School of Chemical Sciences
Cg:;ze Name of the Course Name of the Faculty Affiliation
C-101 Chemistry-I Prof. Swapan K. Ghosh UM-DAE CEBS
Prof. S. D. Samant
C-102 Chemistry-II Prof. Swapan K. Ghosh UM-DAE CEBS
C-201 Chemistry-III Prof. Swapan K. Ghosh UM-DAE CEBS
Dr. Sinjan Choudhary
C-202 Chemistry-IV Dr. Neeraj Agarwal UM-DAE CEBS
C-301 Mathematics for Prof. R. V. Hosur UM-DAE CEBS
(CB) Chemists and Biologists | Dr. K.R.S. Chandrakumar BARC, Mumbai
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. Neeraj Agarwal UM-DAE CEBS
C-401 Spectroscopy-I Dr. Dipak Palit UM-DAE CEBS
Dr. R. K. Vatsa
Dr. Neeraj Agarwal
C-402 Physical Chemistry-I Prof. Swapan K. Ghosh
(CB) Dr. R. K. Vatsa UM-DAE CEBS
C-403 Quantum Chemistry-I | Prof. Swapan K. Ghosh UM-DAE CEBS
C-404 Organic Chemistry-II Dr. Mahendra Patil
UM-DAE CEBS
Prof. S. D. Samant
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C-501 Analytical Chemistry Dr. Neeraj Agarwal UM-DAE CEBS
Dr. Sinjan Choudhary
Dr. A. K. Satpati BARC, Mumbai
C-502 Quantum Chemistry-II | Prof. Swapan K. Ghosh UM-DAE CEBS
Dr. K.R.S. Chandrakumar BARC, Mumbai
C-503 Inorganic Chemistry-II | Dr. Adish Tyagi BARC Mumbai
C-504 Spectroscopy-II Dr. Mahendra Patil
Dr. Avinash Kale UM-DAE CEBS
C-601 Biophysical Chemistry | Dr. Sm!an Choudhary UM-DAE CEBS
Dr. Avinash Kale
C-602 Group Theory & Prof. Swapan K. Ghosh UM-DAE CEBS
Applications
C-603 Inorganic Chemistry-III | Dr. S. Kannan BARC, Mumbai
Dr. Mahendra Patil
C-604 Organic Chemistry-III UM-DAE CEBS
Prof. S. D. Samant
C-605 Nuclear Chemistry Dr. Dhandeep Datta .
Dr. Chhabi Agarwal BARC, Mumbai
C-701 Photochemistry Dr. D. K. Palit UM-DAE CEBS
C-702 Molecular Prof. Swapan K. Ghosh UM-DAE CEBS
Thermodynamics
C-703 Organometallics and Dr. V. K. Jain UM-DAE CEBS
Bioinorganic Chemistry | Dr. K. I. Priyadarsini
C-704 Physical Organic Dr. Sunil K. Ghosh BARC, Mumbeai
Chemistry
C-801 Materials Chemistry Dr. Adish Tyagi BARC, Mumbai
Dr. Kanu Barick BARC, Mumbai
C-802 Macro- and Supr.a— Dr. K. R S. Chandrakumar BARC, Mumbai
molecular Chemistry Dr. Gunjan Verma
C-803 Computational Prof. Swapan K Ghosh UM-DAE CEBS
Chemistry Dr. K. R. S. Chandrakumar BARC, Mumbai
Dr. K. Srinivasu BARC, Mumbai
C-805 Radiation Chemistry Dr. K. L. Priyadarshini UM-DAE CEBS
Dr. Amit Kunwar BARC, Mumbai
CE-1001 | Medicinal Chemistry Dr. Sunil K. Ghosh BARC, Mumbai
CE-1002 | Python Dr. Lalith Dagre .
Dr. Bibhuti Duggle BARC, Mumbai
Dr. Balaji P. Mondal BARC, Mumbai
CE -1004 | Machine learning and Dr. Pritam Shette BARC, Mumbai
artificial intelligence i i
8 Dr. B.l bhutl .Duggle BARC, Mumbai
Dr. Sishir Singh
CL-101 Chemistry Laboratory | Dr. Neera}] Ag?rwal UM-DAE CEBS
Ms. Swati Dixit
CL-201 Chemistry Laboratory | Dr. Neeraj Agarwal UM-DAE CEBS

Ms. Swati Dixit
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CL-301 Chemistry Laboratory | Dr. Sinjan Choudhary UM-DAE CEBS
Ms. Anita Prajapati
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. Neeraj Agarwal
Dr. Avinash Kale UM-DAE CEBS
Ms. Swati Dixit
CPr-701 Project Assigned by Guide -
CPr-801 Project Assigned by Guide -
CPr-901 Project Assigned by Guide -
CPr-1001 | Project Assigned by Guide -
Course and Faculty List Humanities
AEC-101 | Communication Skills-1 | Dr. Dipti Kenia Freelance
SEC-101 Computer Science Dr. Veera Mohan Freelance
CC-101 Positive Psychology Dr. Rajendra Agarkar Formerly, TIFR, Mumbai
VEC-101 | Digital & Technology Dr. R. Nagarajan UM-DAE CEBS
Solutions
GL-201 Electronics Laboratory | Dr. R. Nagarajan UM-DAE CEBS
H-201 Introduction to Dr. Rajendra Agarkar Formerly, TIFR, Mumbai
Psychology
H-301 Humanities and Social | Dr. Seema C. Freelance
Sciences
(Communication Skill-II)
H-401 History and Philosophy | Dr. Ambika Natarajan UM-DAE CEBS
of Science
H-501 Ethics of Science & Dr. Ambika Natarajan UM-DAE CEBS
Intellectual property Dr. Dani Rajiah DAE, Mumbai
Rights
H-601 Introduction to Dr. Suchita Krishnaprasad Formerly, Elphinstone
Economics & College, Mumbeai
Entrepreneurship
Course and Faculty List School of Mathematical Sciences
Course Name of the Course Name of the Faculty Affiliation
Code
M-100 General Mathematics-I | Dr. Reeta Shukla Dubey Freelance
M-101 Mathematics-I Dr. Sudeep Poddar UM-DAE CEBS
M102 Mathematics-I1 Dr. Swagata Sarkar UM-DAE CEBS
M103 Discrete Mathe matics Dr. Swagata Sarkar UM-DAE CEBS
M-200 General Mathematics-I1 Dr. Reeta Shukla Dubey Freelance
M-201 Mathematics-II Dr. Swagata Sarkar UM-DAE CEBS
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M-301 Foundations Dr. Swagata Sarkar UM-DAE CEBS
M-302 Analysis-I Dr. Reeta Shukla Dubey Freelance
M-303 Algebra-I Dr. Ankit Mishra UM-DAE CEBS
M-304 Elementary Number Dr. Jyotsna Dani Formerly, University of
Theory Mumbai
M-501 Analysis-III Prof. S. G. Dani UM-DAE CEBS
M-502 Algebra-III Dr. Praveen Roy UM-DAE CEBS
M-503 Topology-II Dr. Chaitanya Senapati Freelance
M-504 Graph Theory Prof. R. C. Cowsik Dwarkadas Sanghavi
College of Engineering
M-601 Analysis-IV Dr. Rekha P Kulkarni Formerly IIT Bombay
M-602 Algebra-IV Prof. Selby Jose Formerly, University of
Mumbai
M-603 Differential Equations & | Dr. Chaitanya Senapati Freelance
Special Functions
M-604 Probability Theory Dr. Praveen Roy UM-DAE CEBS
M-701 Functional Analysis Dr. Rekha P Kulkarni Formerly IIT Bombay
M-702 Commutative Algebra | Dr. Parvati Shastri Formerly, University of
Mumbai
M-703 Algebraic Topology Dr. M. S. Raghunathan UM-DAE CEBS
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 of
Theory Mumbai
M-803 Differential Topology Dr. M. S. Raghunathan 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-1001 | Project Assigned by Guide -
Course and Faculty List School of Physical Sciences
C((:):;ze Name of the Course Name of the Faculty Affiliation
P-101 Classical Mechanics-I Dr.S. R. Jain Formerly, BARC Mumbeai
P102 Thermal & Modern Dr. Manohar Nyayate UM-DAE CEBS
Physics.
P-201 Physics-II Dr. Shivprasad Formerly, BARC Mumbeai
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P202 Optics Dr. Padmnabh Rai UM-DAE CEBS

P-301 Classical Mechanics-I Dr. Padmnabh Rai UM-DAE CEBS

P-302 Mathematical Physics-I | Prof. Ashok K. Raina Formerly, TIFR Mumbeai

P-303 Electromagnetism-I Dr. Bhoosan Paradkar UM-DAE CEBS

P-304 Waves, Oscillations and | Dr. P. Brijesh UM-DAE CEBS
Optics

P-401 Mathematical Physics-II | Prof. Ashok K. Raina Formerly, TIFR Mumbeai

P-402 Quantum Mechanics-I Prof. Dipan Ghosh Formerly, IIT-B

P-403 Classical Mechanics-II Dr.S. R. Jain BARC, Mumbai

P-404 Optics and Special Dr. P. Brijesh UM-DAE CEBS
Relativity Dr. A. Mazumdar BARC Mumbai

P-501 Electromagnetism-II Dr. Ameeya Bhagwat UM-DAE CEBS

P-502 Quantum Mechanics-11 Prof. Dipan Ghosh Formerly, IIT-B

P-503 Statistical Physics-I Dr. Sangita Bose UM-DAE CEBS

P-601 Nuclear Physics Dr. R. Palit BARC, Mumbai

P-602 Condensed Matter Dr. Padmnabh Rai UM-DAE CEBS
Physics-1 Dr. Sangita Bose

P-603 Atomic and Molecular Dr. Vaibhav Prabhudesai TIFR Mumbai
Physics Dr. Aparna Shastri BARC, Mumbai

P-604 Mathematical Physics-III | Dr. Ameeya Bhagwat UM-DAE CEBS

P-701 Fluid Mechanics Dr. Bhooshan Paradkar UM-DAE CEBS

P-702 Statistical Physics-II Dr. S. R. Jain UM-DAE CEBS

P-703 Condensed Matter Prof. Vijay Singh UM-DAE CEBS
Physics-1I

P-707 Quantum Mechanics -III | Dr. Anuradha Mishra Raja Ramanna Fellow,

CEBS

P-801 Astronomy & Dr. Ananda Hota UGC-FKP @ UM-DAE
Astrophysics Prof. H. M. Antia CEBS

P- Non-Linear Dynamics Prof. S. R. Jain UM-DAE CEBS

802/PE- and Chaos

1018

P- Computational Physics | Dr. Bhooshan Paradkar UM-DAE CEBS

803/PE-

1015

P- Particle Physics Dr. Anuradha Misra Formerly, University of

805/ PE- Mumbai

1005 Nuclear Radiation Sc. Dr. S. Kailas BARC Mumbai
Technology and Society

P-806 Plasma Physics Dr. Bhooshan Paradkar UM-DAE CEBS

PL-101 Physics Laboratory Prof. R. Nagarajan UM-DAE CEBS

Prof. Manohar Nyayate
Dr. Wendrich Soares Vedanta College,
Mumbai
PL-201 Physics Laboratory Prof. Manohar Nyayate UM-DAE CEBS
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Prof. R. Nagarajan
Dr. Wendrich Soares Vedanta College,
Mumbai
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
PL-403 Statistical and Dr. Nilay Bhat & BARC Mumbai
computational Dr. S. Shayanathan
Techniques
PL-501 Physics Laboratory Prof. R. Nagarajan UM-DAE CEBS
Prof. Manohar Nyayate
Dr. Kartik Subbu Mithibai College,
Mumbai
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
Laboratory (Condensed 5~ Brijesh Prithvi
Matter, Nuclear and
Plasma Physics)
PL-801 Advanced Physics Dr. H. M. Antia
Laboratory Dr. Ananda Hota UM-DAE CEBS
(Observational —
Astronomy, Different Dr. Vinita Navalkar
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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3.1 Core Faculty
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School of Biological Sciences

Name of Faculty

Designation

Field of Specialization

Prof. Jacinta S. D’Souza

Officiating  Director
Professor and Chair,
School of Biological
Sciences

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

Reader

Investigating intracellular and intercellular
signalling mechanism to combat biofilms,
discovering novel compounds to prevent
antibiotic resistance and targeted drug
delivery

School of Chemical Sciences

Name of Faculty Designation Field of Specialization
Dr. R. K. Vatsa Officiating ~ Director | Physical Chemistry, Photochemistry and
(till 17.10.2023) Photoionisation, Gase Phase Clusters, Mass
Spectrometry, IR and UV-Visible
Spectroscopy, Laser-Matter Interaction,
Nanomaterial
Dr. Neeraj Agarwal Associate  Professor | Materials Chemistry, Organic electronics,

and Chair, School of
Chemical Sciences

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 Reader Understanding interactions in biologically

important systems, Micelles mediated drug

delivery, natural products-based
therapeutics for neurodegenerative and

infectious diseases
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School of Mathematical Sciences
Name of Faculty Designation Field of Specialization
Dr. Swagata Sarkar Reader Algebraic Topology

School of Physical Sciences

Name of Faculty Designation Field of Specialization

Dr. Ameeya Bhagwat Associate  Professor | Microscopic-Macroscopic calculations of
and Chair, School of | nuclear masses, Structure and reaction
Physical Sciences | properties of loosely bound nuclei
(From 01.05.2024)

Dr. Sangita Bose Associate  Professor | Electronic properties of superconducting

and Chair, School of
Physical Sciences (Till

and magnetic thin films, nanostructures and

nanocomposites using transport based

30.04.2024) spectroscopic methods
Dr. Padmnabh Rai Reader Synthesis and Plasmonic-Optoelectronic
Applications of Carbon  Nanotube,
Graphene, and Single Crystal Diamond
Dr. Bhooshan Paradkar Reader 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. J. P. Mittal
(Chemistry)

UM-DAE CEBS

Distinguished Professor and
Chair, Academic Board of

Photochemistry and chemical
dynamics

Dr. Swapan Ghosh
(Chemistry)

Distinguished Professor and
Dean Academic Affairs

Theoretical chemistry,
Computational molecular &
materials science, Soft condensed
matter physics

Prof. M. Raghunathan

Distinguished Professor (till

Lie Groups and Algebraic Groups

(Mathematics) 31.05.2024)
Prof. S. G. Dani Distinguished Professor and | Lie Groups and Ergodic Theory
(Mathematics) Chair, School of

Mathematical Sciences
Dr.S. K. Apte Distinguished Professor Molecular Biology, Cell Biology,
(Biology) Biochemistry, Microbiology,

Biotechnology

Dr. V. K. Jain Distinguished Professor Organometallic Chemistry
(Chemistry)
Dr. D. K. Palit Emeritus Professor (till Radiation and photochemistry,
(Chemistry) 31.05.2024) Ultrafast spectroscopy, and

chemical reaction dynamics

136




ANNUAL REPORT
& Audited Statement of Accounts 2023-2024

Prof. S. D. Samant
(Chemistry)

Emeritus Professor

Organic synthesis

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 Physical Sciences

Prof. H. M. Antia

Raja Ramanna Fellow

Solar and stellar physics, X-ray

astronomy

Dr. Sujit Tandel

Associate Professor
(UGC FRP) till
September 30, 2023

Spectroscopy of the heaviest nuclei,
Novel
symmetries, Isomeric states in nuclei

Exotic nuclear shapes,

Dr. Ananda Hota

Assistant Professor (UGC
FRP)

Multi-wavelength (UV, optical, IR, 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

3.4  Faculty on Contractual Basis

Name of Faculty

Designation

Field of Specialization

Dr. P. Brijesh
(Physics)

Assistant Professor

Laser-Plasma

Intensity/ Ultrafast
Interactions,
Physics, Optical Sciences

Physics, High-
Laser-Matter

Accelerators and Beam

Dr. Siddhesh B. Ghag
(Biology)

Assistant Professor

Plant-pathogen interactions, Fungal
virulence, Plant disease resistance and

control of plant diseases

Dr. Subhojit Sen
(Biology)

Assistant Professor

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

Transcriptomics, Molecular Biology

and
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3.5 Post-Doctoral Fellows / Research Associates
Sr. Name Duration Designation
No.
School of Biological Sciences
01 Dr. Aparna Tiwari 04.11.2022 - continuing Research Associate - I (RA-I)
02 Dr. Janmejaya Bag 29.02.2024 - continuing Research Associate - I (RA-])
03 Dr. Prajosh P. 15.03.2024 - continuing Research Associate - I (RA-I)
School of Mathematical Sciences
04 Dr. Praveen Kumar Roy 12.08.2022 - continuing Research Associate - II (RA-I)
05 Dr. Sudeep Podder 07.08.2023 - continuing Research Associate - I (RA-I)
School of Physical Sciences
06 Dr. Siddhesh Padval 10.05.2024 - Continuing | Research Associate - I (RA-I)

under RRF grant
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The name and designation of the Administrative, Scientific & Technical staff involved in various

activities are given below:

Administrative Staff

Sr. No. Name Designation
1. Prof. R. K. Vatsa (Till 17.10.2023) Officiating Director
Prof. Jacinta S. D'Souza (From 18.10.2023)
2. Shri Bhupesh K. Gangrade Registrar
3. Ms. Swati V. Kolekar Senior Office Superintendent (Admin)
4. Ms. Rupali Shringare Senior Office Superintendent (Finance)
5. Ms. Vaishali M. Kedar (Admin) Office Superintendent (Admin)
6. Ms. Neha Dandekar (Finance) Office Superintendent (Finance)
7. Mr. Mohan Jadhav Officer-in-Charge (Purchase & Stores)
8. Mr. Narasinga Sahoo Advisor (Academic Office)
9. Ms. Veena Sawant Office Assistant (Purchase & Stores)
10. Mr. Maharajan Thevar Office Assistant (Academic Office)
11. Mr. Shankar Kadam Office Assistant (Accounts)
12. Mr. Mahesh Dhondkar Office Assistant (Purchase & Stores)
13. Mr. Rahul Sawant Hostel Assistant
14. Mr. Maruti Khot Office Attendant
15. Mr. Bhushan Deshpande Office Attendant
16. Mr. Omesh Narvankar Office Assistant (Admin)
17. Ms. Rachana Akerkar (till 31.01.2024) Office Assistant (Accounts)

Scientific and Technical Staff

18. Mr. Kanak Gawde Scientific Assistant (Biology)

19. Ms. Sonali Shiriskar Scientific Assistant (Chemistry)
20. Mr. Ram M. Sore Laboratory Attendant (Physics)
21. Mr. Dinesh B. Desai Laboratory Attendant (Physics)
22. Mr. Abhay Bakalkar Laboratory Attendant (Physics)
23. Mr. Santosh Sood Laboratory Attendant (Biology)
24. Mr. Harish Hira Singh Laboratory Attendant (Biology)
25. Mr. Sarath Kumar Laboratory Attendant (Biology)
26. Mr. Rupesh Kamtekar Laboratory Attendant (Chemistry)
27. Mr. Abhijit Ghag Laboratory Attendant (Chemistry)
28. Mr. Sandesh Kolambe Laboratory Attendant (Chemistry)
29. Mr. Mayuresh Mestry Project Assistant (Chemistry)
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30. Ms. Jashoda Suthar Junior Project Assistant (Biology)

(
31 Ms. Komal Pujare Junior Project Assistant (Biology)
32. Ms. Jyoti Kahale Junior Project Assistant (Physics)
33. Mr. Samobodhi Bhattacharya (Till Junior Project Assistant (Chemistry)
30.07.2024)
34. Mr. Anju Sai Deyyala Junior Project Assistant (Physics)
35. Mr. Mohammad Amir Ahmad Junior Project Assistant (Physics)
36. Mr. Prashant Gurav Systems Assistant
37. Mr. B. P. Srivastava Site-Supervisor
38. Mr. Tushar Bandkar Technical Supervisor
39. Mr. Amit Shetkar Library Assistant
40. Mr. Shirish Kumar Maurya Carpenter
41. Mr. Dilip Chaurasia Multi Skill
Consultants
42. Dr. Dilip Vasvani Medical Advisor
43. Ms. Jill Mehta Counsellor (Clinical Psychologist)
44. Ms. Deepti Deshpande Yoga Teacher
45. Adv. Saurabh Pakale Legal Consultant
Wardens

Dr. Mahendra Patil, Reader
Dr. P. Brijesh, Assistant Professor
Dr. Sinjan Choudhary, Reader

Warden (Boys)
Co-warden (Boys)
Warden (Girls)

140



o PTOMog,
Je T

-
>

;’ C O E ANNUAL REPORT
A P wed s & Audited Statement of Accounts 2023-2024

5. Students

51  National Entrance Screening Test (NEST) 2023:

National Entrance Screening Test (NEST) is an annual entrance exam conducted by 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), Mumbeai.
Successful candidates are offered admission to the Integrated-M.Sc. programmes of these institutes
based on the merit list. The NEST-2023 examination was conducted nationally on 24th of June, 2023.
26,884 candidates appeared for the exam. The exam was conducted in two sessions in 117 cities (139
venues) 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 the queries and objections, the merit list was prepared based on the final answer
key and the results were declared on the 10t of July, 2023. A total of 57 candidates were admitted to
the Integrated M.Sc. program of UM-DAE CEBS for the Academic Session 2023-28.

Number of applicants for the NEST examination in past few years is given below:

Year No. of Students No. of Students No. of students No. of students
enrolled for NEST | appeared in NEST [ admitted in remained in

CEBS Semester-I
2019 53,450 37,510 63 47
2020 41,534 21,128 59 54
2021 35,198 24,328 60 41
2022 27,374 22,235 48 34
2023 44,920 26,884 57 55

Brief Summary of the gender and category wise applicants who appeared in the test is as follows:

Gender General OBC- SC ST Supernumerary Divyangja Total
NCL n

Female 6190 663 3637 1183 401 89 41 12074
Male 6640 1113 4703 1804 550 103 64 14810
26884
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The state wise distribution of the applicants who appeared in in the NEST examination in 2023
is given below:

State of Domicile Number Percentage State of Domicile Number Percentage
Odisha 7354 27.355 Haryana 411 1.529
Uttar Pradesh 2615 9.727 Himachal Pradesh 368 1.369
West Bengal 2198 8.176 Punjab 366 1.361
Maharashtra 1931 7.183 Assam 305 1.135
Delhi 1790 6.658 Gujarat 251 0.934
Kerala 1708 6.353 Jammu & Kashmir 167 0.621
Bihar 1272 4731 Tripura 110 0.409
Rajasthan 1179 4386 Puducherry 33 0.123
Jharkhand 778 2.894 Andaman & Nicobar 32 0.119
Islands

Madhya Pradesh 753 2.801 Goa 26 0.097
Telangana 627 2332 Meghalaya 21 0.078
Andhra Pradesh 554 2.061 Arunachal Pradesh 17 0.063
Uttarakhand 539 2.005 Manipur 13 0.048
Tamil Nadu 502 1.867 Nagaland 7 0.026
Chhattisgarh 485 1.804 Sikkim 7 0.026
Karnataka 458 1.704 Ladakh 7 0.026

Total % 100.000

5.2  Students Admitted in Integrated M.Sc. Students in Academic Year 2023-2024:

Biology
1 B0231701 M.K. Aditya Male 2019 SC-105 Kerala
2 B0231702 Amogha Singharia Female 1303 SC-49 Uttar Pradesh
3 B0231703 Ayushi Mishra Female 325 - Uttar Pradesh
4 B0231704 Eshwari Sanjay Female 163 EWS-13 ~ Maharashtra
Deshmukh
5 B0231705 Kakkasshery Abhijeet Male 254 - Gujarat
Jefty
6 B0231706 Khalifa Shifa Abid Female 1240 EWS-76 ~ Maharashtra
7  B0231707 M. B. Shripasyanthi Female 340 - Tamil Nadu
8 B0231708 Neha Meena Female 2221 ST-41 Rajasthan
9 B0231709 Rajeshwar Sahu Male 1244  OBC-292 Odisha
10 B 0231710 Rakesh Kumar Gupta Male 1236  OBC-289 Bihar
11 B 0231711 Rohit Kumar Male 479 SC-12 Haryana
12 B 0231712 Sakshi Gupta Female 945 EWS-58  Uttar Pradesh
13 B0231713 Sejal Rajendra Dandge Female 2215 SC-171 Maharashtra
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14 B 0231714
15 B 0231715
16 C0231716
17 C0231717
18 C 0231718
19 C0231719
20 C0231720
21 C0231721
22 C0231722
23 C0231723
24 C0231724
25 C0231725
26 C0231726
27 C0231727
28 C0231728
29 C0231729
30 M 0231730
31 M0231731
32 M 0231732
33 M0231733
34 M 0231736
35 M0231737
36 M 0231738
37 M 0231739
38 M 0231740
39 M0231741
40 M 0231742
41 M 0231743
42 M 0231759
43 M 0231760
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Shivanshu Pratap Verma  Male
Sona Johny Female
Chemistry
A. Tharunika Female
Aaradhia Narain Male
V.S. Akshay Male
Anurag Chaurasiya Male
Anwesa Bhattacharya Female
Misal Shubham Male
Bhausaheb
Parth Singh Male
Piyush Garg Male
Pratik Priyadarsan Male
Mallick
Priyanka Priyadarshini Female
Jena
Rachna Female
Sahil Kumar Male
Saijal Kanwar Female
Swati Sagarika Sahoo Female
Mathematics
A.S. Shreeni Lokesh Male
Kumar
Ankush Meena Male
Aryan Srivastava Male
Ayush Kumar Mishra Male
Harsh Nagpal Male
Mohit Narayan Male
Palak Female
Rajkumar Das Male
Rohit Sharma Male
Samridh Das Male
Shirbhate Khushi Harish ~ Female
Tambawala Insiya Female
Mehlam
Mohammed Zaid Baig Male
Shourya Agarwal Male
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101
691

2097

353
963
179
667

2045

1118
711
2133

738

611
1287
880
1281

1458

2307
783
795
742

2194

1363

1090

1028
995

1422
722

811

1087

OBC-147

SC-128

OBC-218
OBC-31

ST-26

OBC-261
EWS-42
SC-142

OBC-306
EWS-56
OBC-304

OBC-357

ST-51

SC-156
OBC-329
SC-36
EWS-63
EWS-62
OBC-344

EWS-66

Uttar Pradesh

Kerala

Tamil Nadu

Telangana

Kerala
Uttar Pradesh
Tripura

Maharashtra

Uttar Pradesh
Haryana
Odisha

Odisha

Haryana
Bihar
Rajasthan
Odisha

Tamil Nadu

Rajasthan
Uttar Pradesh
Jharkhand
Maharashtra
Uttar Pradesh
Rajasthan
West Bengal
Rajasthan
Odisha
Maharashtra
Maharashtra

Andhra
Pradesh
Uttar Pradesh
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45 P 0231745
46 P 0231746
47 P 0231747
48 P 0231748
49 P 0231749
50 P 0231750
51 P 0231752
52 P 0231753
53 P 0231754
54 P 0231755
55 P 0231756
56 P 0231757
57 P 0231758
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Physics
A. Sai Govinda Male
Anagha Krishna Babu Female
Anit Mandal Male
Anshuman Ghadei Male
Ashis Nayak Male
Atharva Raj Male
Dhriti Kotwal Female
Joel Thomas Male
Monalisa Kisku Female
Pedapudi Sujeeth Male
Poonam Female
Prince Vishvakarma Male
Rohan Ginnela Male
U. Manasvi Maiya Female

Distribution of students:
Biology: 15 (6 Boys + 9 Girls)
Chemistry: 14 (8 Boys + 6 Girls)
Total: 57 students (34 Boys + 23 Girls)

794 SC-21
85 OBC-11
425 SC-9
1278  OBC-303
57 -
285  OBC-56
473 JK-2
145 -
2304 ST-50

260 OBC-46

943 OBC-210
161 OBC-24
202 -
160 -

Odisha
Karnataka
Delhi
Odisha
Odisha
Bihar
J&K
Kerala
Odisha

Andhra
Pradesh
Haryana

Uttar Pradesh
Telangana

Karnataka

Mathematics: 13 (10 Boys + 3 Girls)
Physics: 15 (10 Boys + 5 Girls)

State wise Distribution

Name of the State
Andhra Pradesh
Bihar

Delhi

Gujarat
Harayana

J&K
Jharkhand
Karnataka

Kerala

No. of students admitted

144

02
03
01
01
04
01
01
02
04



C\O ANNUAL REPORT
& Audited Statement of Accounts 2023-2024

Ffss fagma ued oo
Maharashtra 07
Odisha 09
Rajasthan 05
Tamil Nadu 03
Telangana 02
Tripura 01
Uttar Pradesh 10
West Bengal 01
Total 57

5.3  M.Sc. students graduated in Academic Year 2023-2024 (Quanta 13)

Students” distribution: Biology-14, Chemistry-12, Mathematics-01 and Physics-14 completed their
M. Sc. degree. The details of their dissertation projects of students of Quanta 13 are given below:

Roll No. Student Name Name and affiliation of Project title
Guide and Co-guide

School of Biological Sciences

B0191305 | Mr. Akshat Sharma Dr. Subhojit Sen, Developing epigenetic models
UM-DAE CEBS to study Zinc stress induced
gene silencing in

Chlamydomonas

B0191306 | Ms. Ananya Sachdev Dr. Arun Sasidharan, Exploring the

NIMHANS, Bangalore | Excitation/Inhibition (E/I)
Balance in Schizophrenia using

EEG
B0191309 | Mr. Anshuman Prof. Daniel St Johnston, | Analysing the role of adaptor
Mishra Gurdon Institute, proteins and exocyst complex

University of Cambridge | proteins in sorting polarity
cargoes in epithelial cells

B0191311 | Ms. Ashashree Sahoo Dr. Vainav Patel, Optimization of HIV-1 Intact
NIRRCH, Mumbai & Proviral DNA Assay (IPDA)
Dr. Subhojit Sen, for Estimation of the HIV-1
UM-DAE CEBS Reservoir
B0191313 | Ms. Athira C.A. Dr. Peter Schlogelhofer, | Investigating alternative
Max Perutz Labs, modes of activation of the

University of Vienna
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DNA damage kinase ATM in
plants.
B0191316 | Mr. B.E. Vardhamann | Dr. Abhijit Majumdar, | Understanding Cellular

IIT-B, Mumbai

Movement: Exploring
Dynamic Migration Patterns

B0191324 | Ms. Hiwrale Prashika Dr. Bhavani Shankar, Studies on the effects of COX-2
Chandramani BARC Mumbai inhibitor NS-398 in
combination with radiation on
immune cells
B0191327 | Mr. Kumar Rajrishi Dr. Johann Danzl, Simultaneous visualization of
Awadhesh Institute of Science and | Proteins and RNA using
Technology Austria CODEX and RNA FISH for
(ISTA) immune cell identification and
lymphoid tissue analysis in
FFPE tissues
B0191328 | Mr. Manasmit Jena Dr. Sunil Raghav Co- | Single Cell metabolic profiling
guide: Subhasish Prusty, | of Alveolar Macrophages
ILS, Bhubaneshwar during the course of
Mycobacterium tuberculosis
infection
B0191330 | Mr. Muhammed Atif Prof. T N C Vidya, Understanding musth in Asian
Shariq Jawaharlal Nehru Centre | elephants using agent-based
for Advanced Scientific | models.
Research
B0191331 | Mr. Naman Mishra Dr. Arun K. Shukla, Isolation of Pore-Forming
Indian Institute of Toxins and their interactions
Technology, Kanpur with cell-surface Chemokine
receptors
B0191333 | Ms. Parul Prof. Daniel St Johnston, | A screen to identify Syntaxin-7
The Gurdon Institute, cargo proteins in the
University of Cambridge, | Drosophila midgut epithelium.
United Kingdom
B0191339 | Mr. Saket Kumar Dr. Georg Northoff, From Semantic Dynamics to
The Royal's Institute of | Brain’s Dynamics
Mental Health Research,
University of Ottawa
B0191344 | Ms. Swati Sudipta Dr. Rajan Cloning, expression,

Sahoo

Sankaranarayanan, CSIR
- Centre for Cellular &
Molecular Biology,
Hyderabad, Telengana

purification, and
characterization of human
Disco Interacting Protein 2
Homolog A
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School of Chemical Sciences
C0191312 | Ms. Ashwini Babu Dr. Madhava Mallia, Preparation, Characterization,

BARC

and Preclinical Evaluation of
Radio iodinated Peptides for
Targeting Cancer

C0191314 | Mr. Ayush Kumar Dr. Mahendra Patil, Synthesis of symmetrical
Seth UM-DAE CEBS diaryl diselenides using Cupric
oxide as a catalyst
C0191317 | Ms. Bipasha Dehariya Dr. Rajib Ghosh, Aggregation behaviour and
BARC ultrafast exciton dynamics of
amino acid-functionalized
perylene diamide derivatives
C0191319 | Mr. Divyanshu Dr. S. N. Tiwari, Study of transfer factors from
Kumar Gautam BARC soil to plant in Rawatbhata
Rajasthan site environment
C0191321 | Mr. G. Deepak Dr. Sinjan Choudhary, | Inhibition of E46K a-Synuclein
UM-DAE CEBS fibrillation
C0191325 | Mr. Kethvath Dr. Malay Patra, Synthetic Strategies for
Venkatesh TIFR Platinum Based Kinetically
Inert Antitumor Agents by
natural polyphenol: Myricetin
C0191326 | Mr. Krishna Chandra | Dr. Kallola Kumar Swain, | TMB doped Ce (IV)-ATP-Tris
Mardi BARC coordination polymer
nanoparticles: A Promising
oxidase mimicking probe for
visual and colorimetric
detection of dopamine
C0191329 | Ms. Manila Boipai Dr. Rashmi Gaur, Extraction and Isolation of
CSIR-IICB Bioactive phytomolecules from
Glycyrrhiza glabra and their
Derivatisation
C0191334 | Mr. Peddineni Prem | Dr. Mahendra Patil, UM- | Synthesis of Favipiravir
Sai Balaji DAE CEBS
C0191337 | Mr. Rohan Kumar Dr. K. Srinivasu, Developing Machine Learning
BARC Models for Accelerating
Material Discovery and
Molecular Dynamics
Simulation
C0191343 | Mr. Sidharth Shekhar Dr. Kshama Kundu, Synthesis of

BARC

Triphenylphosphonium-Based
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Hydroxy Chalcone Derivatives
as Novel Anticancer Agents
C191346 | Mr. Vishal Dr. Michio Iwaoka, Synthesis and Characterization
Kaleeswaran Tokai University, JAPAN | of 4’-Selenothreonucleosides:
Towards the Development of
Dinucleotides and More
School of Mathematical Sciences
M0191303 | Advaith Nair Prof. Omprokash Das, Algebraic Curves and
TIFR, Mumbai Riemann-Roch Theorem
School of Physical Sciences
P0191302 | Mr. Aditya Tripathi Dr. Takeshi Fukuhara, | Development of  control

RIKEN Center for
Quantum Computing,

systems of optical beam profile
for optical tweezer arrays

Japan
P0191307 | Mr. Aniruddha Dr. Sangita Bose, Point contact Andreev
Haldar UM-DAE CEBS reflection  spectroscopy in
disordered  superconducting
NDN films
P0191308 | Mr. Ankit Anand Prof. Vinoo Alluri, Exploring the Underlying
IIT-H Mechanism of Music
Preference
P0191310 | Mr. Arnab Chowhan Prof. Els Peeters, PDRs4All: PAH and VSG
Western University characteristics  across  the
Ontario ORION bar
P0191315 | Mr. Ayush Padhan Prof. Onkar Parrikar, The Krylov-Wigner Function
TIFR and  complexity = growth
minimization
P0191323 | Mr. Harsh Kumar Prof. Sujit Tandel, K Isomerism and Nuclear
Shiv Nadar Institute of | Excitation = Mechanisms in
Eminence 173W
P0191332 | Mr. Paritosh Singh Prof. Dr. Claudia Draxl | Investigating the impact of
Humboldt-Universitdt zu | Gold substrate on
Berlin, Physics Molybdenum disulfide
Department and IRIS
Adlershof
P0191335 | Mr. Rajat Kumar Prof. Pritam Shete, BARC | Machine  learning  based
Prof. Bhooshan surrogate model for ion

Paradkar, UM-DAE
CEBS

acceleration using lasers
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P0191338 | Mr. Aadharsh Raj S.I Prof. Xavier Bekaert Asymptotic symmetries and
Département de kinematic duality between bulk
physique null cones and null infinity
UMR Université-CNRS
P0191340 | Mr. Sangram Keshari Dr. Rudrajyoti Palit, Theory of electromagnetic
Patro TIFR decay of nuclei and finding
lifetime of excited state using
fast-timing technique
P0191341 | Mr. Shivay Vadhera Dr. Shadab Alam, Looking for the Invisible:
TIFR Galaxy Group Finder
P0191342 | Mr. Shreyansh Dr. Maitreya Maity, Non-Invasive Health
Shukla IIT Hyderabad Monitoring: A Study on
Bioimpedance Analysis and Its
Applications
P0191345 | Mr. Syed Wajahat Prof. Livius Trache, 19F +12C fusion : Study for ion-
Rasool IFIN-HH, Magurele, ion fusion mechanism in sub-
Romania. barrier energies.
P0191348 | Mr. Yash Kumar Dr. Sangita Bose, Study of superconducting
UM-DAE CEBS properties of disordered Nb3Sn
thin films

5.4 List of external students who completed M.Sc. Dissertation projects in CEBS:

Name of the Students

Name of the Institute

Guide name at CEBs

1. Mr. Pratyush
Pragyandipta

Ms. Pankti Kansara
Ms. Chitrika M Salian
Ms. Riya Rawool

Mr. Rishikesh Ramesh
Kasu

6.  Mr. Ali Ahmed Sheikh

S I

7. Mr. Virag Gada

8. | Ms. Aamena Yusuf
Electricwala

9. Ms. Sahaya Steffie N.
William

Department of Biotechnology and

Bioinformatics Odisha

St. Xavier's College, Mumbai

St. Xavier's College, Mumbai

St. Xavier's College, Mumbai

SIES college of Arts, Science &
Commerce (Autonomous)

SIES college of Arts, Science &
Commerce (Autonomous)

Guru Nanak Khalsa College of Arts,
Science & Commerce
(Autonomous)

D. Y. Patil School of Biotechnology,
Navi Mumbai

St. Xavier's College, Mumbai
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Dr. Manu Lopus

Dr. Siddhesh Ghag
Prof. Jacinta D'Souza
Dr. Subhojit Sen

Dr. Siddhesh Ghag
Dr. Subhojit Sen

Dr. Subhojit Sen

Prof. Jacinta D'Souza

Prof. Jacinta D'Souza
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10. Mr. Dani John Finny
11. Ms. Madhura Kulkarni
12. Mr. Richik Modak
13. Mr. Chunduri Hari
14. Ms. Neha Gaonkar
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St. Xavier's College, Mumbai
Mithibhai College

IISER Mohali

Acharya Nagarjuna University
Nambur

Savitribai Phule Pune University
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Dr. Avinash Kale
Prof. Jacinta D'Souza
Prof. Anuradha Misra
Prof. Anuradha Misra

Dr. Sinjan Chaudhary
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6. Research Overview

6.1 School of Biological Sciences
Prof. Jacinta S. D’Souza

Exploring the molecular underpinnings of motility and ciliogenesis by dissecting multiprotein
complexes.

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 coordinating with each other for an appropriate function. This research group uses the
flagella of the unicellular alga Chlamydomonas reinhardtii as a model for the identification, isolation,
and characterization of crucial MPCs that might contribute to the functioning of
motility /ciliogenesis and its aberrations leading to several human diseases, especially primary
ciliary dyskinesia (PCD).

A-kinase anchoring proteins are enriched in the central pair microtubules of motile cilia
in Chlamydomonas reinhardtii.

Mutations in the genes encoding ciliary proteins cause ciliopathies in humans. A-kinase anchoring
proteins (AKAPs) tether ciliary signalling proteins such as protein kinase A (PKA). The dimerization
and docking domain (D/D) on the RIla subunit of PKA interacts with AKAPs. Here, we show that
AKAP240 from the central-pair microtubules of Chlamydomonas reinhardtii cilia uses two C-terminal
amphipathic helices to bind to its partner FAP174, an Rlla-like protein with a D/D domain at the
N-terminus. Co-immunoprecipitation using anti-FAP174 antibody with an enriched central-pair
microtubule fraction isolated seven interactors whose mass spectrometry analysis revealed proteins
from the C2a (FAP65, FAP70, and FAP147) and Clb (CPC1, HSP70A, and FAP42) microtubule
projections and FAP75, a protein whose sub-ciliary localization is unknown. Using RII D/D and
FAP174 as baits, this laboratory has identified two additional AKAPs (CPC1 and FAP297) in the
central-pair microtubules (Amruta A. Shendge & Jacinta S. D’Souza).

MYCBP-AP (FAP147) interacts with FAP174 and has a catalytic domain

This laboratory had isolated a central pair-based 10-member MPC (~2 MDa). The various protein
partners have their respective human orthologues, such as the human orthologue of FAP174 viz.
MYCBP-1 has been implicated in tumorigenesis and is being used as a potential target for
therapeutics. Another interactor that is being tested is FAP147, an orthologue of MYCBP-Associated
Protein (MYCBP-AP). The laboratory has confirmed the interaction of FAP147 with FAP174. The
domains on FAP147 are being mapped using recombinant DNA technology. One of the domains
has catalytic activity and preliminary experiments have revealed that it uses kemptide, a substrate
for PKA (Sneha Desai & Jacinta S. D'Souza).

Characterization of the Adenylate Kinase domain-containing proteins
Adenylate kinases (ADK) maintain cellular energy homeostasis and catalyse a reversible reaction
that reversibly converts two molecules of ADP into ATP and AMP. ATP in Chlamydomonas reinhardtii

flagella is majorly utilised by the ATPase of the motor protein dynein that generates flagellar beating.
ATP must be constantly supplied and maintained, however, due to the constricted nature of flagella,
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mitochondria cannot be localised to the flagella. This study shows that Chlamydomonas flagella carry
ADK domain-containing proteins that are notably large in numbers and longer in length compared
with their cytosolic counterparts. Of the eight flagellar ADKSs, six are enriched in the central pair
apparatus (CPA), four have conserved ADK domains, and two are annotated based on their
metazoan orthologs. In-vitro ADK assay indicates 4-fold total activity in the CPA compared to the
flagella and axoneme. Although 4-5 ADKs (CPC1, FAP7, FAP42, PF6, partly HYDIN) are present in
the C1 microtubule of the CPA, the specific and total activity in the C2 microtubular fraction that
has 1-2 enzymes (FAP75, partly Hydin) is 3-fold higher, indicative of a differential activity within
the two sub-flagellar components. Upon flagellar regeneration and resorption, the ADK activity
changes, suggesting a shift in the energy demands of the two processes. Regenerating flagella
showed an increase in the total ADK activity, whereas about an equal and reverse effecti.e., a steady
decline in ADK activity was observed during flagella resorption. Adenylate kinases have two
interrelated functions viz.; they help the regeneration of ATP locally and act as phosphotransfer
agents that spatially direct the transfer of nucleotides. The ratio of ADP to ATP during these
processes when measured under both reflagellation and resorption suggests a role for ADKs in
maintenance of the nucleotide ratio. This is the first study that provides evidence for the role of ADK
domain-containing proteins in maintaining ATP homeostasis in response to flagella regeneration
and resorption (Raza Ali Jafri and Jacinta S. D’Souza). Submitted to Biochem Biophys Res
Communications, Under review.

Other proteins of the Central Pair Apparatus

FAP269, FAP221, FAP70, FAP54, STK36, Hydin, Neuromodulin, and PF20 are being explored as
molecular determinants. These genes/ proteins are being characterised using genetic, biochemical,
proteomic and cryo-EM analysis in collaboration with Prof. Takahashi Ishikawa (Paul Scherer
Institute, Switzerland) and Alexander Leitner (ETH, Switzerland) (Sharada Iyer, Anuja Patil &
Jacinta S. D’Souza). Under Indo-Swiss Project (DBT).

Genetic analysis of PCD patients

This laboratory received NGS analysis results of patients diagnosed with PCD. They correlated their

variants identified in parallel with the impact of mutation in the ortholog observed in
Chlamydomonas reinhardtii. Of the data received for 23 patients, one patient had a prominent
phenotype of PCD but had no significant variant identified. Thus, further analysis was performed
using the VCF file of the patient. They generated a genomics analysis pipeline and used SNPEff tool
to identify variations and annotate the gene names. Further, they used population databases like
gnomAD and ExAC to identify the minor allele frequencies of the variants with moderate or higher
impact. With a cut-off of 0.001% of the minor allele frequencies, we identified 1 additional variant
that could potentially explain the presentation of PCD. This patient may have 2 heterozygous
variants that may be causative for the disorder (Sharada lyer, Antony Benjamin & Jacinta S.
D’Souza).

Role of FoxJ1 in the conversion of mammalian 9+0 to 9+2 cilia
FOX]J1 is the key transcriptional regulator during the conversion of mammalian 9+0 to 9+2 cilia. The
nucleotide sequences of the full-length and DNA-binding domain of the gene were isolated and

expressed into E. coli. Upon induction, the DBD formed inclusion bodies that were solubilized with
8 M urea. No induction of 6xHis-FOX]1 protein was seen despite sub-cloning into several expression

152



C\O ANNUAL REPORT
& Audited Statement of Accounts 2023-2024

vectors and E. coli strains. When the 6xHis tag was substituted with GST, weak induction was seen
in E. coli BL21(DE3). The GST-FOX]J1 showed anomalous behaviour on SDS-PAGE, migrating at ~83
kDa instead of its calculated Mr of 72 kDa, was unstable and produced several degradation products.
Codon-optimization improved the induction, but the protein still showed anomaly and instability.
It seemed that the recombinant protein was either toxic or posed a metabolic burden to the E. coli
cells or once produced was prone to degradation mainly due to the lack of PTM. Further, the
recombinant polypeptides corresponding to the C-terminus and N-terminus showed anomaly
indicating that the highly acidic residues in these polypeptides contribute to the anomalous
behaviour. Both the purified proteins exhibited cysteine-induced oligomerization that was reduced
using DTT. Both the member were equally functional as these individually bound to an
oligonucleotide that is a consensus DNA-binding sequence for FOX proteins. They have
demonstrated for the first time that the recombinant HsFOXJ1 and its DBD bind to DNA, its
polyacidic gel-shifting domains are the reason for the anomaly on SDS-PAGE, is prone to
degradation, exhibits cysteine-induced oligomerization and harbours intrinsically disordered
regions (Shashank Arora & Jacinta S. D’Souza). Submitted to Protein Expression & Purification, Under
Review

Ciliary proteins with DNA/RNA-binding property

This laboratory has identified some proteins (FAP20) in the motile cilia (translin, XAP5, FAM50A)
or those involved in ciliogenesis (translin, FAP20, XAP5, FAM50A) that seem to harbour prospective
DNA-binding domains. These are being characterized using genetic, biochemical, and proteomic

tools (Kajal Kadam, Saptadipa Basak). The translin work is in collaboration with Dr. Rajani Kant
Chittela, BARC, Mumbai).

Dr. Manu Lopus

The Cellular Nanomedicine and Chemical Biology Group, led by Dr. Manu Lopus, focuses on the
development of potent phytofabricated gold nanoparticles of medicinal herbs, such as
Ashwagandha, Brahmi, Garlic, and Shatavari, the identification of their anticancer efficacy and
mechanisms of action in cancer cells, and strategies for inducing non-apoptotic cell death in cancer
cells. Their recent research has demonstrated the superior antiproliferative efficacy of these
nanoformulations against triple-negative breast cancer and the mode of action of these particles
inside the cells. Currently, this group has been investigating the antiproliferative and chemo
sensitisation ability of these green-synthesized nanogolds in chemoresistant tumor cells (student:
Mr. Gandhar Pusalkar). In collaboration with Dr. BN Pandey, BARC, they have identified the ability
of some of these formulations to augment laser hyperthermia as well (student: Ms. Bhavisha Patel).
They have identified a couple of novel cell death mechanisms in cancer cells induced by various
chemical agents and nanoparticles. These include novel autophagy-mediated cell death and
necroautoptosis (student: Ms. G. Radha). Enhanced and mutualistic synergy between drug
molecules that can induce different modes of cell death is also being identified (student: Ms. Garmia
Singh). Collaborators: Dr. BN Pandey BARC, Mumbai (Laser hyperthermia and radio sensitization
studies), Prof. Pradeep Kumar Naik, (Molecular dynamic simulation studies of drug-protein
interactions).
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Dr. V. L. Sirisha

Exploring the Efficacy of Tryptone-Stabilized Silver Nanoparticles against Respiratory Tract
Infection-Causing Bacteria: A Study on Planktonic and Biofilm Forms

Respiratory tract infections are a common cause of mortality and morbidity in the human
population. The overuse of antibiotics to overcome such infections has led to antibiotic resistance.
The emergence of Multidrug resistant (MDR) bacteria is necessitating the development of novel
therapeutic techniques in order to avoid a major global clinical threat. Our study aims to investigate
the potential of Tryptone stabilised silver nanoparticles (Ts-AgNPs) on planktonic and biofilms
produced by Klebsiella pneumoniae and Pseudomonas aeruginosa. The MIC50 of Ts-AgNPs was found
to be aslow as 1.7 pg/mL and 2.7 pg/mL for K. pneumoniae and P.aeruginosa respectively. Ts-AgNPs
ability to alter redox environment by producing intracellular ROS, time-kill curves showing
substantial decrease in the bacterial growth and significantly reduced colony forming units further
validate its antimicrobial effect. The biofilm inhibition and eradication ability of Ts-AgNPs was
found to be as high as 93% and 97% in both the tested organisms. A significant decrease in the eDNA
and EPS quantity in Ts-AgNPs treated cells proved its ability to successfully distort the matrix and
matured biofilms. Interestingly Ts-AgNPs also attenuated QS-induced virulence factors
production,. This study paves way to develop Ts-AgNPs as novel antibiotics against respiratory
tract infections causing bacterial biofilms. (Pandey P., Pradhan S., Meher K., Lopus M., Sirisha V.L¥).

Molecular Insights into Flavone-Mediated Quorum Sensing Interference: A Novel Strategy
Against Serratia marcescens Biofilm-Induced Antibiotic Resistance

Antibiotic resistance poses a significant challenge in modern medicine, urging the exploration of
innovative approaches to combat bacterial infections. Biofilms, complex bacterial communities
encased in a protective matrix, contribute to resistance by impeding antibiotic efficacy and
promoting genetic exchange. Understanding biofilm dynamics is crucial for developing effective
antimicrobial therapies against antibiotic resistance. This study explores the potential of flavone to
combat biofilm-induced antibiotic resistance by employing in-vitro biochemical, cell biology, and In
silico (MD simulation), approaches. Flavone exhibited potent antibacterial effects with a low
minimum inhibitory concentration by inducing intracellular reactive oxygen species. Flavones
further inhibited the formation of biofilms by 50-60% and disrupted the pre-formed biofilms by
reducing the extracellular polysaccharide substance protective layer formed on the biofilm by 80 %.
Quorum sensing (QS) plays a crucial role in bacterial pathogenicity and flavone significantly
attenuated the production of QS-induced virulence factors like urease, protease, lipase, hemolysin
and prodigiosin pigment in a dose-dependent manner. Further In-silico molecular docking studies
along with Molecular Dynamic simulations run for 100 ns proved the stable binding affinity of
flavone with QS-specific proteins which are crucial for biofilm formation. This study demonstrates
the therapeutic potential of flavone to target QS-signaling pathway to combat S. marcescens
biofilms. (Pandey P., Lawanya Rao., Shekhar B., Das D., Sirisha L Vavilala*).

Glutathione’s potential to attenuate quorum sensing induced biofilm formation in Klebsiella
pneumoniae and Serratia marcescens.

Rapid advancements not only facilitate human adaptation but also trigger environmental

adjustments. While pivotal discoveries like Penicillin revolutionized medicine, the subsequent
overuse of antibiotics led to diminishing efficacy due to antibiotic resistance. Addressing biofilm
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formation as a major contributor to antimicrobial resistance and recognizing quorum sensing as a
key factor in biofilm formation, there is a need for new strategies. Glutathione, a natural antioxidant,
has shown promising potential as an effective antimicrobial agent and a reliable component for
cellular defense in the immune system. This study explores the capability of Glutathione to mitigate
quorum sensing-induced biofilm formation in Klebsiella pneumoniae and Serratia marcescens. The
results demonstrated that glutathione induced ROS-mediated cell death in these bacteria.
Glutathione exhibited a maximum inhibition of approximately 85% in biofilm formation for both K.
pneumoniae and S. marcescens. It also effectively disrupted preformed biofilms by degrading the EPS
layer of matured biofilms. Interestingly, glutathione attenuated the quorum sensing pathway, as
evidenced by reduced production of virulence factors, thereby mitigating QS-induced biofilm
formation in both bacteria. This work lays the groundwork for further exploration in developing
glutathione as a novel antibiotic to combat antibiotic resistance. (Patra A., Sirisha L. Vavilala*)

Dr. Subhojit Sen
Developing a high-throughput format of the Epigenetic Screen

The classical epigenetic screening approach developed in Chlamydomonas is a 3 step growth
phenotype based assay that has a turnaround time of 12 days. To circumvent this hurdle and to
enable a real time high-throughput format using a visual screen, we developed two vectors. One
using GFP as a tag in the same epigenetic-assay construct background and the other using mCherry.
Although mCherry seems to overlap with the autofluorescence in Chlamy, GFP seems promising as
it can be detected by microscopy as well as Flow cytometry.

Zinc mediated chromatin compaction

Epigenetic screens in the lab revealed Zn stress as an inducer of gene silencing in Chlamydomonas, in
a ROS independent manner. Preliminary results have pointed to Zn induced global compaction of
chromatin. To evaluate if this is a conserved phenotype, mouse T cells were exposed to sub-toxic
levels of chronic Zn stress. A luciferase-based reporter seemed to corroborate the global type of gene
silencing as shown by a reduction in detectable luciferase. In addition, T-cells showed a Zn induced
reduction of nuclear volume, indicative of chromatin compaction, a phenotype that was also
observed in Chlamydomonas. These studies were carried out in collaboration with Prof. Nevil Singh.
at the School of Medicine, University of Maryland, MD, USA. These findings point to a very
interesting proof-of-concept of conservation of epigenetic phenotypes from Chlamy to mammals.

Developing a genome-wide technology

Developing a genome-wide technology that can report on higher orders of chromatin change at
multi-nucleosomal level: Published as a proof of principle by Potdar et al (2018) using
Chlamydomonas as an epigenetic model, we had developed a chromatin remodeling assay that had
potential to be scaled up genome-wide. Using the immune system as a model of cell-fate
specification and differentiation, we are trying to replicate these assays in immune models. The goal
is to check if chromatin organisation/remodeling holds any predictive value of the states of gene
expression in immune cells - and if so, can that be correlated to the immune response, especially to
that against vaccines. This study was initiated as part of an ongoing collaboration with Prof. Nevil
Singh. at the School of Medicine, University of Maryland, MD, USA.
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Developing inter-collegiate networked collaborations:

We have disseminated the phenotype driven epigenetic assay designed at CEBS, to two other college
laboratories. This was done by signing specific materials transfer agreements with Dr. B. Saha at St.
Xavier’s college (Mumbai) and Dr. S. Yusuf at SIES College (Mumbai) Students from both institutes
were engaged in training at CEBS and subsequently set up their assays at their respective college
laboratories. The core-idea is to engage multiple college laboratories in the network-based discovery
model to screen for epigenetically active compounds. With simple resources and maximising reach,
we aim to be able to expedite drug discovery even at college laboratories of India, enabling them to
participate in validated research pipelines.

Dr. Siddhesh Ghag

Biocontrol potential of antagonistic microbes from banana rhizosphere

Six rhizobacterial isolates (SVS01-06) demonstrated in vitro anti-Fusarium activity. These isolates
were tested for ex-vivo plant growth promotion assay wherein the banana plants inoculated with
SVS02 isolate showed improved leaf and stem length. Also, the banana plants inoculated with SVS02
showed higher chlorophyll a content compared to the uninoculated control plants. Further in the
root lesion assay the banana roots inoculated with the isolates along with Fusarium oxysporum f£. sp.
cubense (Foc) showed significantly lesser lesion area as compared to the roots inoculated with Foc
alone; indicating that isolates provide protection to the root tissues against Foc. The rhizobacterial
isolates SVS01, SVS02 and SVS04 were capable of inhibiting Foc spore germination under in vitro
condition. In the first round of ex vivo Fusarium wilt disease bioassay SVS02 demonstrated
protection to banana plants against Fusarium wilt disease (Figure 1). (Aparna Tiwari, Shalu Pankaj,
Janhavi More, Aruljyothi P. & Siddhesh B. Ghag)

Negative Positive E. coii SVS0 SVS02 SVS03 SVS04 SVS05 SVS06
Control Control Control

b

Figure 1: Disease severity assay. Banana plants were inoculated with the rhizobacterial isolates
(SVS01-06) followed by inoculation with Foc culture. The plants were observed for external and
internal symptoms 6 weeks post-inoculation. Untreated plants are labeled as negative control and
plants inoculated with only Foc are labeled as positive control. A plant inoculated with E. coli is a
blank control. SVS02 treated banana plants showed lower disease index as compared to the positive
control and other treated plants.

Identifying the protein interactors of FocSIX1

Recombinant FocSIX1 expressed in E. coli cells was purified using Ni-NTA affinity chromatography.
The molecular weight of the purified FocSIX1 protein was found to be 29 KDa using mass
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spectrometry. The purified FocSIX1 protein induce necrosis in banana leaves at the site of
inoculation indicating cellular toxicity and activation of hypersensitive response in plants. The
necrotic lesion produced by recombinant FocSIX1 protein was relatively larger than the one
produced by the known effector protein flg22 (flagellin protein from Pseudomonas syringae). The
experiments to identify the protein interactors of FocSIX1 in banana and Foc proteome is underway.
Extraction and purification of proteome from banana roots, Foc culture and Foc-banana coculture is
currently being optimized. All the three proteomes and recombinant FocSIX1 protein will be used
in combinations for identifying the interactors (Aparna Tiwari, Anuradha Nair, Janani Ganesh, Jacinta
S. D’Souza & Siddhesh B. Ghag)

Studying the importance of FocSgel in Fusarium-banana pathosystem

FocSgel is a transcriptional co-activator of genes responsible for pathogenicity in Foc. The coding
sequence of FocSgel was PCR amplified from the Foc genomic DNA and cloned into pGEX4T1
vector in frame to produce the protein with N-terminal GST tag. FocSgel was overexpressed in E.
coli SHuffle cells at 18 °C overnight incubation using 0.4 mM IPTG. FocSgel was obtained in the
soluble fraction using BugBuster and 1% sarkosyl in a phosphate-buffered saline at pH 7.0. Further
the protein was purified using affinity chromatography with Sepharose beads and eluted using 15
mM CHAPS, 1% Triton-X- and 20-mM reduced glutathione. The purified FocSgel protein will be
used for indentifying its protein interactors in Foc that together regulate the expression of
pathogenicity genes. (Komal Pujare, Priyanshi Parekh, Jacinta S. D’Souza & Siddhesh B. Ghag).

6.2 School of Chemical Sciences

Prof. Swapan Ghosh

Study of Quantum Fluid Dynamics at Finite Temperature within the framework of Density
Functional Theory: A unified Thermodynamics-like Description for Quantum and Classical
Systems

Two important approaches in applied quantum mechanics are density functional theory (DFT) and
quantum fluid dynamics (QFD). While DFT describes many-particle systems (both quantal and
classical) using single particle density quantities as basic variables, QFD describes a quantum system
through classical fluid-like equations with the usual forces augmented by additional forces of
quantum origin, using electron density and current density as basic variabese. The present work
aims at extending the usual zero temperature version of QFD to the domain of finite temperature by
invoking DFT at finite temperature as well as for time-dependent systems. It can also extend the
zero temperature version of local thermodynamic transcription of ground state DFT to the domain
of finite temperature.

Prof. D. K. Palit

A Complete Description of the Ultrafast Proton Transfer Dynamics in the Excited State of D-
Luciferin

Excited state proton transfer (ESPT) of photoacids is a widely studied phenomenon in which D-

luciferin is a special mention considering the fact that apart from its terminal OH-group, two N-
atoms at the two thiazole rings could also participate in HB interaction with the solvent during ESPT,
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as a result of which several transient species could appear during the ESPT process. While the
emission profile of D-luciferin has been studied in great details in various solvents and in various
environmental conditions, the dynamics of the ESPT process has remained elusive. In this work,
sub-ps time resolved fluorescence up-conversion (FLUP) and transient absorption (TA)
spectroscopic techniques have been deployed to understand the detailed photo-physics of D-
luciferin in water as well as in DMSO and ethanol. This study has revealed a complete description
of the excited state photophysics of D-luciferin involving various transient species involved therein

(Figure 2).
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Figure 2: Structure of D-luciferin and complete ESPT process of D-luciferin in neutral water.
Co-workers: Prabhat K. Sahu (CEBS); Sk Imadul Islam and Rajib Kumar Mitra (S. N. Bose National
Centre for Basic Sciences, Kolkata)

Singlet Fission Reaction Dynamics in Naphtho-[2, 3 -A]-Pyrene (NPY)

Study of exciton dynamics in NPY film, which has shown its applicability as organic semiconducting
material, revealed that the S; exciton of NPY undergoes singlet fission (SF) reaction in polycrystalline
matrices. This observation prompted us to investigate the detailed photophysics of NPY in various
kinds of media, namely solution, nanoaggregates and thin films. The S; state in NPY monomer in
solution decays single exponentially with the lifetime ~6.5 ns estimated using TCSPC technique,
which uses only a few nanojoule exciatation energy / pulse. However, sub-ps time resolved
fluorescence upconversion (FLUP) or transient absorption (TA) measurements revealed
nonexponential decay dynamics suggesting strong S1-S1 and / or 51-Sp interactions. S; state energy
has been estimated from the steady state absorption and fluorescence spectra as ~2.68 eV and the
triplet energy has been estimated from the higher energy onset of the low temperature emission
spectra as 1.37 eV. This showed that for NPY molecule, the T state energy is nearly one half of the
Si state energy and hence it is a potential candidate for the SF process. Absorption spectrum of the
Ti state, which has been characterized by the TA studies with NPY in bromobenzene solution, shows
a sharp absorption band in the 510 - 550 nm region with the maximum at 515 nm and a broad and
weak band in the 550 - 700 nm region. Intensity dependent dynamics of the S; exciton of NPY has
been investigated in detail in nanoaggregate (NA) and thin films (TF). The lifetime of S; excitons for
NPY NA is ~10 ps whereas for NPY TF it is ~35 ps obtained from time resolved FLUP experiment.
Values of S; - S annihilation process for both NPY NA and TF are of same order of magnitudes. The
rise times of the T exciton following the SF process for NPY in NA and TF are ~4.8 ps and ~10 ps
respectively. The overall sequence of the SF dynamics in TF is summarized in the following Scheme.
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Here (T1T1) is the correlated triplet pair, an intermediate state in the SF process and TTA is the T -
Ty annihilation reaction.

SF

~10 ps

SH+S, T HT,T) o T, +T,
v
TTA~ 50 ps
Co-workers: Akshaya Morye and Sangita Bose, CEBS.

Study of Exciton and Biexciton dynamics in CsPbCl;and Manganese doped CsPbCl; Nanocrystals

Enhanced overlap between electron and hole wave functions because of the special confinement in
perovskite nanocrystals promotes the neutral exciton generation in semiconductor nanocrystals
(NCs). The Bohr radii and typical binding energies of excitons for CsPbCl; perovskite semiconductor
within the effective mass approximation is ~2.5 nm and ~75 meV, respectively. Strong coulomb
interaction, large absorption coefficients and increased interaction due to quantum confinement are
tavourable for biexciton formation in perovskite NCs.

Time resolved TA spectra recorded following photoexcitation of CsPbCl; nanocrystals dispersed in
hexane solution using 360 nm laser pulses of 42 fs duration and energy fluence of about 36.68 pJ cm-
2 (Figure 3) can be characterized by three distinct spectral features, namely the Photo-bleach (PB)
band and two photoabsorption bands, PA1 and PA2. The origin of the derivative-like feature in the
absorption spectra obtained immediately after photoexcitation may be assigned to biexciton
formation. The biexciton effect concerns the Coulomb interaction between the pump pulse
generated hot exciton and the exciton generated by the probe pulse at the band edge. Before arrival
of pump pulse, because of the probe pulse (402nm), bleach band is observed at band edge and the
360 nm pump pulse generate hot excitons. The biexciton formed due to coulombic interaction
between hot exciton and the band edge exciton give rise to induced absorption band in below band
edge region (414 nm) which last until the hot excitons are present. In the presence of hot excitons,
bleach band appears red shifted by amount (0.089 eV), which is the binding energy of biexciton.
Following the arguments of Feldmann and co-workers (NANO
Letthttps:/ /doi.org/10.1021/acs.nanolett.2c02223), this biexciton species may be designated as the
X2X1 biexciton. Following the arguments of the same group of workers, the other transient
absorption bands are assigned as follows: 380 nm band at 0.1 ps delay time as X2X2, 388 nm band at
100 ps delay time as X1X2; 414 nm band at 100 ps delay time X1X1. A detailed analysis of the
terrllg)oral profiles is needed to assign their dynamics.

TA spectra
,  Normalized at 400 nm

AAbsaorbance (mODO)

i Delay times {ps):
0.1,0,01,.1,
i 16 and 100

! ! , !
370 380 390 400 410 420 430 440
Wavelength (1im)

159



0\‘,.prcm,,,.1

%)

Nur[u,,;,?g
( ) )
O,
souai?

o

ANNUAL REPORT

A P wed s & Audited Statement of Accounts 2023-2024

Figure 3: Time resolved TA spectra recorded following photoexcitation of CsPbCl; nanocrystals
dispersed in hexane solution using 360 nm laser pulses of 42 fs duration and energy fluence of about
36.68 Y cm-

Co-workers: Akshaya Morye and Sangita Bose (CEBS).

Dr. Neeraj Agarwal

Unveiling emissive H-aggregates of benzocoronenediimide: Photophysics and ultrafast exciton
dynamics

Aggregates of many molecules can be considered as ordered mesoscopic structures that behave like
a single entity. This is due to coherent electronic coupling between electronic excitations of
aggregated molecules and results in distinct electronic properties as compared to monomer.
Aggregates showing bathochromic shift in absorption are called J-aggregates while those having
hypsochromic shift are termed as H-aggregates. H-aggregates are generally non-emissive and due
to this property, they are considered unfit for optoelectronics applications. Herein, Agarwal et al
designed the benzocoronenediimide derivative (£-But-BCDI, Figure 4) forming rare emissive H-
aggregates. The tertiary butyl groups are placed to inhibit the formation of strong aggregates. Their
photophysical studies showed that #-But-BCDI forms H-aggregates in a concentrated solution in
THEF. A blue shift in absorption and weaker but red-shifted emission is observed for aggregate than
monomer. Ultrafast transient absorption studies revealed biphasic relaxation with lifetime of 150
(£10) fs and 13 (£2) ps, which are attributed to bright-to-dark state transition and vibrational cooling,
respectively. The transient spectral signature suggests the Frenkel type (localized to a monomer)
character of the exciton. Faster evolution in tens of picosecond timescale clearly suggests relaxation
of exciton state within the H-type exciton band. An extraordinarily long emission lifetime from the
H-aggregated state is observed.
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Figure 4: (Top) Representation of H-aggregation in #-But-BCDI with some salient photophysical
features. (bottom) Absorption and emission spectra of t-But-BCDI in THF. Inset shows the plot
between Ag.o/ Ao-1 and concentration of ~-But-BCDI in CHCl3; and THF.

(Collaborators: Rajib K Ghosh- BARC and Students Swati J. N. Dixit, CEBS).

Aggregation enhanced singlet oxygen generation in NIR absorbing benzothienyl-[b]-fused
BODIPY and its applications in photodynamic therapy

Heavy atom free organic materials absorbing in red to near infrared (NIR) region are potential
candidates as photosensitizers (PS) in photodynamic therapy (PDT). PDT relies on many factors and
one of them is singlet oxygen generation ability of PS in aqueous medium. In this contribution,
Agarwal and co-workers report the synthesis of a new PS i.e., 8-thienyl bisbenzothieno-[b]-fused-
boron-dipyrromethene (BT-[b]-fused BODIPY). Heavy atom free organic materials absorbing in
red to near infrared (NIR) region are potential candidates as photosensitizers (PS) in photodynamic
therapy (PDT). PDT relies on many factors and one of them is singlet oxygen generation ability of
PS in aqueous medium. In this contribution, we report the synthesis of a new PS i.e., 8-thienyl
bisbenzothieno-[b]-fused-boron-dipyrromethene (BT-[b]-fused BODIPY, Figure 5). This PS shows
absorption (abs) at ~ 650 nm in toluene while in its water-dispersible nanoaggregates it is found at
~ 764 nm. Nanoaggregates of BT-[b]-fused BODIPY demonstrated dual advantages, (i) facilitating
PS release in the cellular system and (ii) sharply enhanced singlet oxygen efficiency (®a ~ 48%) in
aqueous medium. Intracellular reactive oxygen species (ROS) generation was confirmed by 2',7'-
dichlorodihydrofluorescein diacetate (DCFDA) assay in A549 cells. In vitro photocytotoxic studies
of BT-[b]-fused BODIPY are carried out in different carcinomas i.e., MCF-7 and A549 cells. It has
zero dark cell toxicity while half maximal inhibitory concentration (ICso) in MCF-7 is found to be
low (6.08 +1.1) {/M and 7.41 + 1.9 ['M in A549 on 15 min light exposure. These nanoaggregates
induce apoptosis in cancer cells on light irradiation thereby proving it to be a potential PS for PDT.

» T
e v Photocytotoxicity induces
Sy 10
2 rf/ apoptosis in cancer cells.
o S0 v 1Cs ~6.08 % 1.1 uM
Absorption is beyond 700 nm e P so ~ 008 T 1AW
High singlet oxygen yield, ®, %,?5: < %\ b
~ 48% in water by

Apoptosis

Figure 5. Representation of salient properties of heavy atom free near IR absorbing BT-[b]-fused-
BODIPY and its nanoaggregates.

(Collaborator: Kanhu C. Barick, Sandeep Shelar,P. A. Hassan BARC. Student: Sneha R. Mishra,
CEBS)

Photocytotoxic and cellular metabolism studies of curcuminoid-BF, nanoaggregates in human
carcinoma cells

Heavy atom-free photosensitizers represent a paradigm shift in the field of photodynamic therapy
(PDT), offering a safer and more versatile alternative to traditional photosensitizers. As research
progresses, the development of novel heavy-atom free compounds holds the potential to enhance
the effectiveness and broaden the application of PDT, enabling the way for more targeted and less
toxic cancer treatments. In this work, Agarwal and co-workers aimed to develop heavy atom free
curcuminoid BF. (Diethylamine-CUR-BF;) containing acid sensitive amine group and its
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application in PDT (Figure 6). Diethylamine-CUR-BF; absorbs in deep red region at ~618 nm and
has high molar absorption coefficient. Nanoaggregates of Diethylamine-CUR-BF; dispersed in
aqueous medium showed high singlet oxygen production efficiency. The release kinetics of
Diethylamine-CUR-BF; showed efficient release of photosensitizer in slight acidic medium (at pH
= 5.0). Further, applications of Diethylamine-CUR-BF: nanoaggregates in photocytotoxic studies
using MCF-7 and A549 cells showed ICsp values 5.15 + 1.4 uM and 8.05 + 0.4 uM respectively. Cell
death mechanism explored for photocytotoxicity studies utilizing Diethylamine-CUR-BF;
nanoaggregates is found to be apoptosis which is considered as normal programmed cell death
pathway. Additionally, NADH FLIM studies revealed that the compound had an impact on cellular
metabolism, prompting a shift from OXPHOS to glycolysis.
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Figure 6: Salient features of Diethylamine-CUR-BF; obtained by its photophysical and cytotoxic
studies

(Collaborator: Kanhu C, Barick Sandeep Shelar, P. A. Hassan, BARC, Daniela dos Santos, University
of Ulm, Kirsten Reess, University of Ulm, Angelika Riick , University of Ulm and Student: Sneha R.
Mishra, CEBS)

Xanthone-dibenzoazepine based emitter with dual emission, afterglow at 77K, and impressive
EQE of 19% from its host-guest OLED

Research has been driven to demonstrate organic light-emitting diodes (OLEDs) with high efficiency
and in the quest of new materials TADF emitters have been employed. Preparation of donor-
acceptor (D-A) s-conjugates is useful guideline for developing TADF emitters. TADF emitters have
shown excellent progress and high EQEna. for OLEDs in recent past, however, they suffer with
substantial roll-off resulting in decrease in their efficiency. In order to have efficient OLED emitter
with less efficiency roll-off, Agarwal and co-workers designed xanthone -amine derivative (Xan-
Azepine) with twisted electron rich dibenzoazepine having limited rotation at donor-acceptor bond.
Xan-Azepine showed solvent polarity dependent fluorescence in a range of 441 to 597 nm having
lifetime below 10 ns (Figure 7). At 77K in Me-THEF, triplet at 557 nm was observed having a decay
lifetime of 0.75 s and an afterglow for about 6 s. In powder, it shows dual emission i.e., fluorescence
(490 nm and 6 ns) and phosphorescence (530 nm and 192 ps) at ambient conditions. The energy
difference between singlet and triplet energy levels of Xan-azepine is found to be 0.18 eV in the
powder sample. Its blend in CBP showed delayed fluorescence with a lifetime of 118 pus at 300K
while it reduced to 84 us at 150K. These observations suggest TADF nature of Xan-Azepine in its
CBP blend. OLED devices of Xan-Azepine showing turn-on voltage of 2.8 V and maximum external
quantum efficiency (EQEmax) of 12% were successfully fabricated. In doped films of Xan-Azepine (5
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wt %) with CBP, a maximum luminescence of 5980 Cd/m? at a current density of 70 mA/cm?2 was
obtained resulting in a EQEmax of 19% with a low efficiency roll off (2.75%) at higher brightness.
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Figure 7: (a) Absorption; (b) emission and (c) prompt and gated emission in MeTHF; (d) excited state
decay profile in different solvents; (e) kinetic scan at 77K in frozen glass in Me-THF of Xan-Azepine.
(f) Photographs in frozen Me-THF under UV ON & OFF and at different time intervals showing
afterglow in Xan-Azepine.

Collaborator: Sangita Bose (CEBS), Student: Mahesh Poojary, Komal Barhate (CEBS), Pramya
Ranjan Chanda (M.Sc. student, CEBS)

Dr. Mahendra Patil

Ligand Combination approach in Pd Catalyzed Direct C-H Arylation of
Benzothiazole/Benzoxazole

In this study, Patil and co-workers have demonstrated the application of ligand combination
approach in the Pd catalyzed direct C-H arylation of benzothiazole/benzoxazole with aryl halides
for the first time. The combination of two ligands (phenanthroline monohydrate and
triphenylphosphine) with Pd-catalyst have offered the best catalytic properties in the C-H bond
arylation reactions than either of two ligands employed separately in the reactions. By engaging two
ligands (Phen.H>O and PPhs) with Pd-catalyst in the reaction, Patil et al have shown that the overall
catalytic  efficiency can be improved, affording successful C2  arylation of
benzothiazole/benzoxazole with aryl halides. This protocol exhibited a wide substrate scope
affording C2 arylated benzothiazole and benzoxazole derivatives in excellent yields (Scheme 8).
Further Patil et al demonstrated the potential use of developed method in the synthesis of antitumor
agent, 2-(4-aminophenyl) benzothiazole (CJM 126) (Figure 1A) and optoelectronic material (Scheme
1B).
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U 40 Examples with excellent yields U Synthesis optoelectronic materials

U Broadsubstrate scope

CLR, CLC,

R = H, -CHj, -OCH3, -CN, CF3, -CI, -Br, -N(CHs),
Yields : 60-99%

Figure 8: Direct C-H arylation of benzothiazoles/benzoxazoles with aryl bromides

Mechanism of reaction was investigated using kinetic isotope effect (KIE), H/D exchange
experiments, competition experiments and computational methods. Experimental and
computational results as well as reactivity pattern observed in optimization studies delineated
following mechanistic aspects of reactions.

(1) The activation of C2-H bond of benzothiazole and benzoxazole is facile under the
reaction conditions and may not be a rate-determining factor. On the other hand, the
oxidative addition of aryl halide needs to overcome the high free energy barrier and can
be rendered as a rate-determining step of the reaction.

(2) The catalytic system Pd/Phen.H>O can complete the course of arylation reaction when
aryl iodide employed in the reaction. However, it fails to initiate the reaction in the case
of aryl bromide. On the contrary, the reactions with the catalytic system Pd/PPhs unable
to produce arylated product even when aryl iodide is used as a coupling partner.

(3) The Phen and PPhs combination in the reaction ramps up catalytic efficiency clearly
implies that two ligands work cooperatively to generate catalytically active species from
Pd»(dba)s; that facilitate the oxidative addition of aryl halides.

Considering all these facts, Patil and co-workers proposed catalytic cycles for the C2-arylation of
benzothiazole/benzoxazole (Figure 9).

L,Pd
L Pd(n’-db n
" Gl ArX

Het - Ar Het - Ar

Reductive Oxidative
elimination addition

Reductive Oxidative
elimination addition

Ar
o b i
L Pd(n?-dba) Ln}f{'d‘“ =dba) Ar—L,Pd—Het Ar—L,Pd-X
]
Het C-H bond
C-H bond activation g
activation Het-H+ K;PO., Het-H K;spoq
Ar
Ar 7
+ + KX+ L, + K;HPO,
LnP"d KX + dba + K;HPO, L. L[rl-1iPE| n
dba v Het
Het

L =Phen.H,0/ PPh,
Het = benzothiazole | benzoxzole

Figure 9: Plausible bimetallic mechanism for the C-H arylation of benzothiazole/benzoxazole.

Palladium catalyzed direct C-H arylation of 1,3,4-oxadiazole using ligand combination approach
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In this study, Patil and co-workers have used ligand combination approach for the direct C-H
arylation of 1,34-oxadiazole with iodoarenes as well as bromoarenes. The combination of
phenanthroline monohydrate (Phen.H-O) and triphenyl phosphine (PPhs) with Pd catalyst exhibited
improved catalytical activity compared to a single ligand used separately in the reaction. A wide
range of 2,5-diarylated-1,3,4-oxadiazoles with a variation of aryl component at C-5 position is
synthesized using this method. Overall, this method exhibits a broad substrate scope and high
functional group tolerance as shown in figure 10.
N N—N

o) ==
R =H, 99% R =H, 84% R = H, 84%
R = CHg, 83%, R = CH5, 78%, R = CHj, 82%
R = OCH., 80% R = OCH,, 82% R =o(;3f-'|3_ 85%
R=Cl, 75% R=Cl, 50% '

Figure 10: Scope of Pd-catalyzed direct C-H arylation of 1,3,4-Oxadiazole.

The increasing interest in designing organic materials for the optoelectronic devices motivated Patil
and co-workers to apply our ligand combination method in synthesis of carbazole/oxadiazole and
biphenyl/oxadiazole hybrid compounds which have shown interesting photophysical properties.8
As shown in Figure 11, the coupling of 9-(4-iodophenyl)-9H-carbazole and 4-iodobiphenyl with
1,3,4-oxadizoles under optimized reaction conditions resulted into corresponding carbazole and
biphenyl substituted 1,3,4-oxadiazoles in excellent yields (>90%).

N=—

()

98%

N=M

OB -0-0—, o o o

Butyl PBD (90%)

Figure 11: Synthesis of oxadiazole-carbazole based hybrid molecule and Butyl-PBD.

Tuning Catalytic Activity of Palladium in Direct C—H Arylation of Biologically Active Xanthines
using Silver Additive.

In this study, Patil and co-workers have developed an efficient and versatile method for the direct
C-H arylation of xanthines with aryl halides using Pd/P(o-tolyl)s as catalyst and Ag,O as an
additive. Silver salts have been frequently used as an additive in the Pd-catalyzed C-H bond
activation reactions albeit in excessive amounts. Patil et al employed a stoichiometric amount (0.1 to
1 eq.) of AgyO to obtain the optimum yields of C-8 arylated products. This method exhibits broad
substrate scope and enables synthesis of a wide range of xanthine derivatives by variation of aryl
component at the C-8 position (Table 1).

Table 1: Palladium catalyzed direct C8 arylation of xanthines with different aryl halides.
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A key advantage of silver additive is that it reduces the catalyst loading and time required for the completion
of reactions. While the use of silver salts as an additive has extensively exploited in the Pd-catalyzed
reactions, to the best of our knowledge, systematic investigation on the catalyst loading and the
reaction time with the variation of silver additive sparsely investigated. Hence, Patil et al examined
the effect of silver salts on the yields of C-8 arylated product (3a) by varying the amount of Ag,O in
the series of reactions. The plot of variation of amount of Ag,O vs yield of 3a is shown in Figure 12.
Although kinetic experiments show that the inclusion of silver salt accelerates the rate of reaction,
catalytic role of silver salt could not be conceived since the C-H bond cleavage is not a rate
determining step. Silver salt presumably act as a terminal oxidant in the catalytic cycle and assist the
regeneration of Pd catalyst.

100 % ) 100 = o5 98
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= 72 80
- ~ 70
< <
:: 60 55 3 60
s ]
= 40 ;: 10
= -

20 20

0.1 0.5 1 1.5 2 05 | 15 3
Ag (equiv.) Pd (mol %)
A: Standard condition: Pd(OAc), (1 mol%). for 20 hrs. B: Standard condition: Ag,O (1 eq.). for 20 hrs.

100
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92
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60
40 I
20

4 8 12 16
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Yield of 3a (%)

liml'h(hr}
C: Standard condition: Pd(OAc), (2 mol%). Ag,O (0.1 eq.)

Figure 12. A: The plot of variation of amount of Ag>O vs yields of arylated product (3a), B: The plot

of variation in catalyst loading vs yields of arylated product(3a), and C: The plot of yields of arylated
product (3a) vs time.
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In addition, Patil et al have assessed biological activities of the xanthines derivatives using various
biophysical methods (in collaboration with Dr. Sinjan Choudhary). It has been noticed that the C-8
arylated xanthine derivatives bind strongly with a carrier protein HSA and a Parkinson’s diseases
associated protein a-Syn compared to parent xanthines. In all, the xanthine derivatives have shown
better efficiency in inhibiting a-Syn fibrillation and hence can be potential lead molecule for the
development of anti-amyloidogenic drugs.

Dr. Avinash Kale

Ofloxacin family of (fluoroquinolones) drugs (seven in numbers) have been successfully established
as potential candidates to reverse the diseases arising because of actin mis-aggregation. These drugs
were also successfully tested in vivo using the yeast system. As part of the biophysical studies with
ofloxacin family of compounds scattering and quenching, CD spectroscopy, DLS, DSC were
performed. In vivo end3 mutant yeast assay for confirmation of disruption has also been done.
Additionally, in silico studies have been performed to understand the mode of binding of the above-
mentioned drug molecules with actin polymer/aggregates. This work was carried by the PhD
student Mr. Rahul Gupta working under the supervision of Dr. Avinash Kale.

Actin regulatory proteins (ARPs), namely profilin and actin depolymerizing factor (ADF) (both from
Plasmodium bergehi) have been successfully cloned. Currently work is in progress to optimize the
expression and purification of ADF. Purification protocol has been optimized to obtain recombinant
actin regulator, profilin. Biophysical characterization of the profilin has been done using circular
dichroism (CD) and differential scan calorimetry (DSC). Preliminary test has been conducted on
400MHz NMR machine as shown below. (Mr. Rahul Mishra, Dr. Avinash Kale).

C><)

Protein 4 in H20 and DIZg 13

T K T T=
12 11 10 9 8 T 6

Figure 13: 400MHz Proton NMR spectra of Profilin.
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Dr. Sinjan Choudhary

Inhibiting the activity of malarial drug target Plasmepsin V by quinolines.

Plasmepsin V (PfPImV) is a membrane-bound aspartic protease present in the malarial parasite P.
falciparum and is involved in the export of effector proteins from parasite to host erythrocytes. This
movement of effector proteins leads to erythrocytic remodelling which is essential for the survival
of the parasite inside the red blood cells. The bacterial recombinant expression was optimized to
increase the yield of PfPImV in soluble fraction. Further, the pH dependent enzyme activity assay
was performed to determine the optimum pH for PfPImV activity. The effects of two simplest
quinolines 4-amino quinoline (4-AQ) and 8-hydroxy quinoline (8-OHQ) on the activity of PfPImV
using various biophysical tools. It was observed that both the quinolines bind to the active site of
the protein and affect the conformation and stability of PfPImV to different extents. The inhibition
of the activity of PfPImV in presence of quinolines was also assessed by enzyme kinetic studies and
the ICso values for 4-AQ/8-OHQ was calculated. Overall, the results demonstrate that quinolines 4-
AQ and 8-OHQ have potential to inhibit the activity of PfPImV and hence can be used antimalarial
inhibitors targeting the aspartic proteases. These findings contribute to pave the way for potential
therapeutic interventions targeting malaria. The e summery and conclusion of the work is shown in
Figure 14.
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Figure 14: Binding of quinolines at the active site of PfPImV and the resulting inhibition of catalytic
activity of PfPImV.

Micelle-mediated delivery of quinoline family of drugs to the carrier protein
This research focuses on analysis of the partitioning of three quinolines quinine, quinidine, and
cinchonidine in hexadecyltrimethylammonium bromide (HTAB) micelles and their delivery to the

carrier protein human serum albumin (HSA) using a combination of spectroscopy, calorimetry and
molecular docking studies. Micelle-mediated drug delivery is an improved way of delivering drugs
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to the target site which enhances the efficacy of the drugs and reduces the side-effects of the drugs.
In this background, the partitioning mechanisms of the quinolines in HTAB micelles have been
investigated using isothermal titration calorimetry (ITC). In addition, the effects of the binding of
the quinolines on the conformational and thermal stability of HSA was studied using circular
dichroism (CD) spectroscopy and differential scanning calorimetry (DSC).

6.3 School of Mathematical Science
Prof. S. G. Dani

In the theory of Lie groups, investigations were carried out on the structure of groups of
automorphisms of Lie groups fixing toral subgroups pointwise.

In Measure theory, a continuous stratum of uncountable measurable subgroups of real numbers was
described.

Studies in the history of Indian mathematics were continued and, in particular, research was carried
out into the life and works of Sridharacharya (8t c.), and an article was published on the theme.
Some issues concerning mathematics in the Sulbasutras were explored.

Dr. Swagata Sarkar
p-Local Decomposition of Projective Stiefel Manifolds

A finite CW-complex is called p-reqular if its localization at a prime p is homotopy equivalent to a
product of certain number of spheres localized at p. The p-regularity of the complex and
quaternionic Stiefel manifolds has been well studied. The authors have been investigating at the p-
regularity of the projective Stiefel manifolds, PW_{n,k}, where n, k are positive integers.

They show that if the prime p is greater than half the dimension of PW_{n,k} , then after localization
at p, PW_{n k} is homotopically equivalent to the product of the complex projective space CP"{n—k}
and certain odd dimensional spheres.

They further show that if p is greater than n, then the projective Stiefel manifold PW_{n k} stably
splits into a wedge of spheres in the p-local category. They also get a similar result in the unstable
category, with the conditions that p >n + 1, and there is a certain bound on k.

The authors' results have been communicated to a journal (in August 2022) for peer review in the

paper.

p-Local Decomposition of Projective Stiefel Manifolds (Samik Basu, Debanil Dasgupta, Shilpa
Gondhali, Swagata Sarkar)

The collaborators have also been trying to modify some of the proofs in the above mentioned paper,
especially using techniques given in the paper by D. Kishimoto and A. Kono (Mod p decompositions
of non-simply connected Lie groups, Journal of Mathematics of Kyoto University Vol. 48, Issue 1,
(2008), 1-5.). Joint work with Prof. Samik Basu, (Stat-Math Unit, ISI, Kolkata), Debanil Dasgupta
(Stat-Math Unit, ISI, Kolkata), and Prof. Shilpa Gondhali, (BITS, Pilani, Goa Campus).
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Endomorphisms of cohomology algebras of spaces G/P:

The collaborators are studying the endomorphisms of cohomology algebras of spaces G/P where G
is any of the classical groups, and P a maximal parabolic subgroup.

This is part of the thesis problem for Arnab Goswami, who has been calculated the cohomology of
pertinent spaces of the form G/P, where G is a classical group and P is a maximal parabolic
subgroup. He is now studying specific endomorphisms of the cohomology of such spaces, especially
considering cases where the images of the first Chern class and the first Pontrjagin class (both of
which are in the set of algebra generators of the cohomology) are zero.

Additionally, they have been discussing homotopy classes of self-maps of the spaces of the form
G/T (where T denotes a maximal torus). Joint work with Prof. Samik Basu, (Stat-Math Unit, ISI,
Kolkata), and Arnab Goswami, Ph.D. student, School of Mathematical Sciences, UM-DAE, CEBS,
Mumbai.

6.4 School of Physical Sciences
Dr. Ameeya Bhagwat

A geometrical analysis of the stability of nuclei against deformations is presented. In particular, we
use Catastrophe Theory to illustrate discontinuous changes in the behavior of nuclei with respect to
deformations as one moves in the N - Z space. We construct a minimalistic deformation model using
the microscopic-macroscopic approach. A third-order phase transition is found in the liquid-drop
model, which translates to a complete loss of stability (using the Fold catastrophe) when shell effects
are included. The analysis is found to explain the instability of known fissile nuclei and also justify
known decay chains of heavy nuclei.

A geometric perspective of the Higgs Mechanism is presented. Using Thom's Catastrophe Theory,
we study the emergence of the Higgs Mechanism as a discontinuous feature in a general family of
Lagrangians obtained by varying its parameters. We show that the Lagrangian that exhibits the
Higgs Mechanism arises as a first-order phase transition in this general family. We find that the
Higgs Mechanism (as well as Spontaneous Symmetry Breaking) need not occur for a different choice
of parameters of the Lagrangian, and further analysis of these unconventional parameter choices
may yield interesting implications for beyond standard model physics.

A comprehensive study of reaction cross sections among few light nuclei including their halo and
exotic isotopes is done. Reactions for a broad range of energies involving stable and unstable
projectile target combinations are studied within the Glauber model and the required densities are
calculated from RMF approach using SINPA, SINPB, DD-ME2, and DD-PC1 parameter sets.
Although distinct in their formulation, the parameter sets produce nearly identical results that
closely align with the experimental data.

The wider class of non-Hermitian matrices in M>(C) satisfying the relation H'G = GH, for invertible
and singular G has been studied. The matrices corresponding to invertible G are known in the
literature as G-Pseudo Hermitian matrices. We label the matrices corresponding to the singular G as
Gs-Pseudo Hermitian. Next, the set of all PT-symmetric matrices in M»(C) is partitioned into four
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cells, denoted by S1, S2, S3 and S4. Using the definition of G-Pseudo Hermitian matrices we proved
that all 2 x 2 Pseudo Hermitian matrices are PT-symmetric. The set of all G- and Gs- pseudo-
Hermitian matrices was divided into seven distinct classes, and the corresponding general H
matrices were constructed. This classification was found to enable a systematic study of all such
matrices. For a given invertible (singular) G all 2 x 2 traceless G-pseudo-Hermitian (Gs -pseudo-
Hermitian) matrices were found to form a linear variety of dimension 3 (4). The set of all trace-less
G-Pseudo Hermitian matrices is shown to be expressible as a linear combination of three basis
elements from the cells Sj , such that when Tr(G) = 0, one basis element is from S1 and the other two
are from S2. On the other hand, when Tr(G) is non zero, one basis element is from S1 and the other
two are from S4. The quadrics obtained by computing the determinant of the general G- and G-
Pseudo Hermitian matrices are shown to exhibit interesting structures. Specifically, it has been
demonstrated that these quadrics could be hyperboloid of two sheets, hyperboloid of one sheet,
ellipsoid or quadric cone for invertible G, whereas it is two parallel planes or a plane for singular G.
It is further found that for any two Gi, Gj € M2(C) such that Gi and Gj are different, there always
exists exactly one trace less H € M»(C) (up to scaling by a constant) which is pseudo-Hermitian with
respect to both these G matrices. Finally, the set of all the matrices G € M2(C), satisftying H'G = GH,
given a specific H € M»(C), are shown to be describable in terms of quadratic varieties.

Dr. Sangita Bose

Thickness dependent BKT phase transition in nano-porous NbN superconducting films

For several decades, the Berezinskii-Kosterlitz-Thouless (BKT) transition has been extensively
studied in two-dimensional (2D) superconducting thin films. However, the observation of this
transition is often hindered by inhomogeneities that broaden the transition and mask the distinctive
features of BKT physics. In this study, we report the observation of the BKT transition in
superconducting niobium nitride (NbN) films with a periodic array of nanopores for different film
thickness. These films were fabricated using DC reactive sputtering on nanoporous anodic alumina
oxide (AAO) with a pore diameter of 40 nm. The films with moderate disorder and thicknesses
ranging from 15 nm to 5 nm were studied. Resistance and current-voltage measurements were
performed to determine the superfluid stiffness (Js) of the films. Our findings indicate a substantial
decrease in Js in the nanoporous films (see Figure 15(a)) when compared to continuous films of same
thickness and dis-order. In addition, the BKT transition showed up quite prominently for films with
5 nm thickness (See Figure (b) - (c)) which offset the effect of any inhomogeneity present in the films.

a) +o b) Film thickness = 15 nm c) . Film thickness =5 nm
—=—15 nm nanoporous 28 - Jdg H —a—.Js
60 —s— 156 nm continous film 24 __2Tix 10f---2Ti=
50 —_
= . g 20 8
X 40 w16 X
ﬂm \' - : ] 6 i .- -
30 120 L _ouk '\ : = Takr = 496K n : ""zzr'
BKT = : ) sl - I'm
20 8 \'F; LA ‘ T
10} \ T B Y 2 Lt
.. i .
-, " F T L T
0 . a 0 0
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Figure 15: a) Temperature variation of Js for a 15 nm thick continuous film and 15 nm thick nanoporous film.
(b) — (c) Temperature dependence of Js showing BKT transition at the intersection of BKT line in 15 nm and 5 nm
thick nanoporous films respectively.

(Students: Amar Verma, CEBS)
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Role of disorder on the 3D-2D cross-over in NbsSn superconducting thin films

NbsSn is a type II superconductor with a high critical temperature (T.) of 18 K and an upper critical
magnetic field (He) of 30 T. Besides being used for high field magnets, it has found application in
superconducting radiofrequency (SRF) cavities where NbsSn films grown on Cu or Nb substrates
are being used to design cavities with high Q factors. However, the superconducting properties of
NbsSn thin films with the increase in disorder and the investigation of the cross-over regime from
3D to 2D has not been explored in detail. NbsSn thin films of varying thickness were grown by DC
magnetron sputtering. Films were nanocrystalline with the grain size decreasing with thickness. The
superconducting transition temperature, T. decreased as the thickness was reduced to 8 nm | (Figure
16(a)) which was accompanied by increase in the room temperature resistivity. Films with thickness
less than 20 nm were disordered as the grain size became substantially low. He; as high as 32 T was
observed for films with thickness of 15 - 8 nm (Figure 16(b)). H-T phase plots were obtained from
magneto-transport measurements done with the current direction parallel and perpendicular to the
magnetic field direction. The critical fields showed angular dependence for films with thickness less
than 20 nm with lower He, values in the perpendicular orientation (Figure 16(b)). The temperature
dependence in both field orientations seemed to follow the empirical relation for a conventional 3D
superconductor down to 8 nm. Interestingly, electrodynamic measurements for a 8 nm thick film
however, showed the classic signatures of the Berezinskii-Kosterlitz-Thouless (BKT) phase
transition indicating a cross-over to the 2D regime at this thickness (Figure 16(c)). Our results show
that there are possibly competing length scales of coherence length and penetration depth and
their ratio with the thickness of the films may be possibly dictating the 3D-2D cross-over regime.

(a) 16 (b) 50 10 nm (c) 8 nm
= Experimental Parallel 124 — - _BCSFIT
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24 2Tin  _..-=""
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Figure 16: a) Temperature variation of Tc with thickness of films grown at different sputtering powers on Si(100)
substrates. (b) H-T phase diagram for a 10 nm thick film for both parallel and perpendicular orientations.
(c) Temperature dependence of Js showing BKT transition at the intersection of BKT line in the 8 nm thick film.

(Collaborator: Dr. Vishwanath, BARC, Students: Mr. Mahesh Poojary and Mr. Yash Kumar, CEBS)
Understanding the structure-property relationship in superconducting FeSe thin films

Bulk FeSe exhibits a superconducting transition temperature (T.) of 8 K. Studies have shown that
thin films of FeSe demonstrate an enhanced T. compared to bulk. Notably, a monolayer of FeSe
grown on a SrTiOs (STO) substrate shows superconductivity approaching 100 K, indicating its
potential as a high-temperature superconductor. Here we present the structure-property
relationship of FeSe thin films deposited on CaF> substrates via pulsed laser deposition. Structural
characterization using X-ray diffraction (XRD) confirmed the films' tetragonal phase, while scanning
electron microscopy (SEM) revealed the presence of small iron-rich precipitates on the film surface,
resulting in an overall composition of 0.6:0.4 of Fe:Se. Thickness-dependent measurements of the
superconducting transition temperature (T.) were conducted, showing that T. decreases with
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decreasing film thicknesses with films below 33 nm becoming non-superconducting. Formation of
CaSe dead interfacial layer might lead to this observed variation.

(Collaborator: Dr. P. Raychaudhuri, TIFR & Mr. J. Jesudesan (TIFR), Students: Ms. Ekta Kadam,
CEBS)

Design and Synthesis of Imidazo[1,2-a]pyridine Based AIEgens For Non-Doped OLEDs With
High Efficiency

Despite the remarkable progress in OLED technology, highly efficient non-doped blue and red
emitters are relatively underdeveloped. This study involved the meticulous design, synthesis, and
characterization of three novel imidazo[1,2-a]pyridine-based luminogens, namely GBY-16, GBY-17,
and GBY-18. The design feature boasts a unique architecture comprising two imidazo[1,2-a]pyridine
cores intricately linked via a bridging group and the TPE groups appended at the periphery of the
imidazo[1,2-a]pyridines serving the dual role of augmenting steric hindrance and inducing
molecular non-planarity. The experimental findings reveal promising results, with GBY-17 and
GBY-18 exhibiting particularly noteworthy thermal and morphological stabilities and stable
electrochemical properties. Both the emitters GBY-17 and GBY-18 have good performances as light-
emitting layers in vacuum-deposited non-doped blue-green OLED (520 nm; CIEx,y = (0.23, 0.42),
and red OLED (623 nm; CIEx,y =(0.59, 0.38) (Figure 3(a)) giving high luminance of 4420 Cd/m? and
2740 Cd/m? respectively (Figure 3(b)) with impressive external quantum efficiencies (EQE) of 15.6
% and 10.9 % respectively with modest efficiency roll-off (See Figure 17 (c)-(d)). This work not only
presents efficient design strategies to build imidazo[1,2-a]pyridine-derived blue-green and red
emitters for non-doped OLEDs but also provides useful structure-property relationship insights for
further development of efficient luminescent materials.
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Figure 17: a) Electro-luminance (EL) spectra observed for the OLED devices of GBY16, GBY17, and GBY18. Inset,
shows the picture of the glowing devices; (b) Current density (J) and Luminance vs bias voltage of GBY17 and GBY'18
devices. The scale for J is shown to the left and that of luminance is shown to the right (c) External quantum efficiency
(EQE) vs current density (J) of GBY17 and GBY18. The inset shows the CIE 1931 chromaticity diagram where the
co-ordinates of the three devices are indicated. (d) Current efficiency plots vs luminance for GBY17 and GBY18.
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(Collaborator: Dr. Satyajit Saha, BARC, Students: Mahesh Poojary and Amar Verma (CEBS)
Dr. Padmnabh Rai

The influence of nitrogen and boron doping on the surface morphology, defects and crystallinity
of large-area chemical vapor deposition grown single crystal diamond: Large-area (~15 mm x 15
mm) single crystal diamonds have been grown homoepitaxially on (100) oriented CVD diamond
substrates by incorporating nitrogen (1-10 ppm) and boron (3 ppm) impurities (Fig. 18 (a)). The
nitrogen concentration (<1 ppm) promotes the development of a new-diamond (200) phase during
the growth of cubic (400) single crystal diamond (Fig. 18 (b)). However, the crystal structure
maintains four-fold azimuthal symmetry of the cubic diamond as confirmed by phi (¢)-scans
through (111) reflections. The signature of the new-diamond phase decreases considerably with the
addition of optimum nitrogen (10 ppm) and boron (3 ppm) concentrations. The optical and atomic
force microscopy data demonstrate that the nitrogen addition in the feed gas is advantageous in
microscopic smoothing of surface roughness and the suppression of hillocks or uneven growth. In
addition, the diamond sample grown with 10 ppm nitrogen shows minimal random stress and
dislocation density as estimated by the full width at half maximum of the Raman (1332 cm) and
(400) x-ray diffraction peaks, respectively. The hydrogen content (2800-3000 cm?) in the diamond
sample was also found to decrease with an increase in nitrogen content, and it is completely
suppressed at the optimum nitrogen level (~10 ppm). The investigations demonstrate the critical
role of nitrogen and boron concentrations in CVD growth of colorless single crystal diamonds for
their optical, electronic, and gem applications. (V. K. Shukla, Lekshmi ]., B. S. Yadav, M. Kumari, S.
Dalal, A. Goyal, P. Rai)
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Figure 18: (a) UV-vis and (b) X-ray diffraction of DRM ([N] 1 ppm), DRM-N ([N] 3 ppm),
DRM-NI1 ([N] 10 ppm), and DRM-B ([N] 2 ppm, [B] 3 ppm) diamond samples.

Single photon emission from in situ created nitrogen-vacancies in chemical vapor deposition
grown single crystal diamond: The work reports the manipulation of nitrogen-vacancy centres in
chemical vapor deposition grown single crystal diamonds by incorporation of nitrogen, boron and
oxygen during the growth process. Single photon emission measurements were performed on
diamond samples by using continuous wave and pulsed laser of wavelength 532 nm. The second
order auto-correlation measurement (0.3 < g (0) < 0.6) on nitrogen incorporated diamond
sample shows the anti-bunching behavior of photons emerging from the population of one- and
two-color centres (Fig. 19 (a) and 2 (b)). However, the correlation measurement (0.6 < g‘®(0) <
0.8) on boron (Figure 19 (c) and 19 (d)) and oxygen (Figure 19 (e) and 2 (f)) incorporated diamond
samples show the anti-bunching behaviour of photons due to population of two- and three-color
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centres present in the samples. The result opens the possibilities of in situ development of nitrogen-
vacancy centres in diamond during the growth process for next generation quantum computing
devices. (V. K. Shukla, H. K. Poswal, A. Kala, V. G. Achanta, A. Majumder, K. Saha and P. Rai)
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Figure 19: Confocal scanning images captured in upright configuration and corresponding
second-order time-correlation plot (a, b1-3) for Sample-A, (c, d1-3) for Sample-B, and (e, f1-3) for
Sample-C. The black circles indicate the location of identified single or cluster of NV centres.

Dr. Bhooshan Paradkar
Investigation of novel instabilities in counter streaming non-abelian fluids

The dynamics of strongly interacting particles are governed by Yang-Mills (Y-M) theory, which is
a natural generalization of Maxwell Electrodynamics (ED). Its quantized version is known as
quantum chromodynamics (QCD) and has been very well studied. Classical Y-M theory is proving
to be equally interesting because of the central role it plays in describing the physics of quark-gluon
plasma (QGP) — which was prevalent in the early universe and is also produced in relativistic heavy
ion collision experiments. This calls for a systematic study of classical Y-M theories. A good insight
into classical Y-M dynamics would be best obtained by comparing and contrasting the Y-M results
with their ED counterparts. One example of such counterpart is streaming instabilities in Y-M fluids.
It is found that in addition to analogues of ED instabilities, novel nonabelian modes arise, reflecting
the inherent nonabelian nature of the interaction. The new modes exhibit propagation/ growth, with
growth rates that can be larger than what could be found in ED. Interestingly, additional mode that
propagates without getting affected by the medium also arises from this analysis. This work is done
in collaboration with Prof. Amita Das and Prof. V. Ravishankar from IIT-Delhi. The work is
published in the journal Fundamental Plasma Physics.
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Development of finite difference Poisson solver for complex geometries

The Poisson’s equation is ubiquitously found in various branches of science and engineering such
as classical electrodynamics, fluid mechanics. The numerically algorithms which are typically used
for solving this equation in the realistic geometry are generally based on finite element or finite
volume methods. On the other hand, finite difference methods in-spite of their distinct advantages
are considered to be not suitable for such complex geometries. A two-dimensional finite difference
method based fast Poisson solver, employing multigrid methods, is developed for complex
geometries. This solver is based on the concept that complex geometries can be solved on the simple
cartesian grid by incorporating corresponding permittivity tensor. The solver is benchmarked and
compared with standard methods such successive over relaxation. This work is part of Ph.D. thesis
by the CEBS graduate student Mr. Deepak Gautam.

Dr. P. Brijesh
Nanodiamond generation using Pulsed Laser Ablation in Liquids (PLAL)

Laser ablation experiments in distilled water were performed to transform bulk carbon from
graphite and activated carbon targets to diamond-like-carbon (DLC) particles as confirmed by
fluorescence imaging, steady-state UV-Vis absorption and Raman spectroscopy. These DLC
nanoparticles typically have a core-shell structure consisting of an outer shell of
graphitic/amorphous impurities and other functional groups with an inner core of sp? hybridized
nanodiamonds. The impurities can mask and modify the characteristic Raman signals from the inner
core. CVD plasma in hydrogen and oxygen was used to treat the ablated carbon nanoparticles and
remove the outer shell impurities, thereby exposing the inner nanodiamond. This purification step
enabled clear-cut detection of the 1335 cm Raman line arising due to the compressively strained
nanodiamond structure and confirms the possibility of nanodiamond generation using nanosecond
PLAL. Femtosecond PLAL has been initiated and comparison of carbon nanoparticles generated by
both types of laser pulses will be undertaken. (Collaborator: Dr. Padmnabh Rai, School of Physical
Sciences-CEBS and the work carried out has been part of the semester project of CEBS student -
Prajna Subhranshu Mahkur).

Prof. S. Kailas

Detailed Stelson model analysis of the fusion and the reaction data for weakly bound 9Be projectile
induced reactions on 169Tm,181Ta, 187Re and 197Au was carried out. The lowest (threshold)
barriers determined from the analysis matched well with the theoretical calculations. It was found
that the neutron transfer from the target to projectile was responsible for starting the fusion process
in these systems. These results have been published in Eur.Phys.]. A 106, 054612 (2024). We extended
this investigation of the Stelson model analysis for another weakly bound projectile 15C interacting
with 232Th. Once again we found that the neutron transfer from the target to projectile was
responsible for initiating the fusion of 15C with 232Th. (Collaborators: Dr. S. Appannababu, Andhra
University, Dr. V. Jha, Dr. V.V.Parkar, Dr. H. Kumawat, Bhabha Atomic Research Centre)

Prof. Gopal Krishna
Blazars represent the most active, rare state of nuclei of galaxies. One of them, named OJ 287, has

enjoyed a unique status for the past 3 decades, following the discovery of its outbursts of optical
emission, which arrive with a periodicity of ~ 12 years, as recorded since 1888. This system has been

176



A PTOMoy,

-
6’4\34
B

Nurtyyy,
g
<:-;)“—‘
sousi®

vl

ANNUAL REPORT

A P wed s & Audited Statement of Accounts 2023-2024

modelled as a fast precessing general relativistic binary of black holes with masses of ~ 10000 and
100 million Suns, which has been claimed to be the best known source of nano-hertz gravity waves.
Another unique aspect of the quasi-periodic optical outbursts is that their emission has been
claimed, for several decades, to be of thermal bremsstrahlung origin, particularly since the outbursts
are not detected at radio frequencies. Based on a re-analysis of the extensive optical observations of
the outbursts, Gopal-Krishna has recently demonstrated that the outbursts actually arise from
synchrotron mechanism. A key off-shoot of this finding is that the orbital properties of this unique
blazar would need a fresh modelling and so also the prediction of the gravity waves.

From a careful visual scrutiny of the radio structures of a well-defined sample of 2428 radio sources
in the LoTSS-DR2 survey made at 144 MHz with a 6" beam, a subset of 25 (i.e., 1%) sources was
selected for showing highly unusual radio structures, not conforming to the prevalent radio
morphological classification paradigm. Properties of these rare morphological outliers were
dissected, based on their multi-wavelength radio images and radio-optical overlays. Also,
considering the challenge they pose to the standard theoretical models and simulations of
extragalactic double radio sources, the need was emphasised to accord due importance to such
anomalous radio source and, accordingly, a nomenclature was introduced for such rare sources:
"ANOMERS’" (ANOmalous Morphology Extragalactic Radio Sources [Collaborators: D. Patra, Bose
Institute, Kolkata & R. Joshi, Indian Institute of Astrophysics (IIA), Bengaluru].

The issue of radiation mechanisms had triggered in 1950-60s the first applications of plasma physics
to understand the nature of radio galaxies. This interplay has steadily intensified during the past
five decades, due to the indications of in-situ acceleration of relativistic electrons occurring in the
lobes of radio galaxies. The chain of these remarkable developments was traced in an article,
outlining several observational and theoretical milestones established along the way. A new
observational clue about the in-situ particle acceleration in the lobes of radio galaxies, was identified
from the very recently published sensitive radio observations of a tailed radio source in the galaxy
cluster Abell 1033, by showing that the acceleration is triggered where the radio tail/lobe bends
[Collaborator: Paul J. Wiita, TCN]J, USA].

H. M. Antia

A newly discovered transient X-ray source Swift J1727.8-1613 was observed by AstroSat during
September 2023, soon after the outburst. This source is believed to be a black hole of mass about 10
solar mass in a binary orbit around another star. An evolving Quasi Periodic Oscillation (QPO) with
a frequency of 1-2 Hz was detected in hard X-rays up to an energy of 100 keV. The frequency of QPO
is found to be correlated to the flux at low energies (2-20 keV). The energy spectrum of the source is
satisfactorily described by the dominant thermal Comptonization contribution with a weak
signature of disc emission. [Anuj Nandi (ISRO) et al.]
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7. Awards, Honors and Recognition

School of Biological Sciences

Prof. Jacinta S. D’Souza

o As Officiating Director of CEBS, member Board of Governors, NISER-Bhubaneshwar.

e Subject expert to interview students applying for loan scholarships of the Jamsetjee Nusserwanjee
Tata Endowment for the higher education of Indians, 17-May-2024 & 04-Jun-2024.

e Research and Recognition Committee for the Board of Studies in Biotechnology under the Faculty
of Science & Technology, UoM - meeting held on 25-Apr-2023, 6-Sep-2023, 19-Apr-2024 and for
Basic Sciences on 23-Apr-2024.

Dr. Manu Lopus

e Judge for research scholar’s presentations at the International Conference on “Biological Sciences
for Sustainable Future " (ICBSSF-2023) held at D.Y. Patil University, Navi Mumbai, on 15th and
16th December 2023.

Dr. V. L. Sirisha, Editorial board member, The Microbe, Elsevier, USA.

Dr. Subhojit Sen

e Coordinator of Biology of the Indian National Junior Science Olympiads, IAPT, Bangalore, India.

e Exam Board Member, Indian National Junior Science Olympiad, IAPT, Bangalore, India.

Advisory Member, Board of Studies, Vivekananda Education Society, Mumbai.

Member, International Review Board, The HST, Mumbai.

Member, of Institute Bio-Safety Committee, Biogenomics, Mumbai.

Peer Reviewer for Journals, Frontiers in Cell and Dev Biology, Natural Product Research Taylor

and Francis, International Journal of Tropical Insect Science (JTIS), and Analyst, Royal Society of

Chemistry (RSC).

e Keynote Speaker and Chief Guest, Jinyasa 2024, Intercollegiate College Research and Poster
Presentation Meeting at SIES College, Mumbeai.

e Visiting Faculty, University of Maryland USA.

Dr. Siddhesh Ghag

e Member, Board of Studies, Department of Biotechnology, G. N. Khalsa College, Matunga,
Mumbai

e Member, Resource Generation Camp (Paper-setting) for the International Biology Olympiad,
Homi Bhabha Centre for Science Education, Mumbai.

e Doctoral assessment committee for PhD students (BARC) of Homi Bhabha National Institute
(HBNI), Mumbai.

e Ad-hoc Reviewer: Frontiers in Plant Science, Frontiers in Microbiology, Scientia Horticulturae,
Molecular Biology Reports, Phytopathology Research, Tropical Plant Biology, BMC Plant
Biology.

School of Chemical Sciences
Prof. Swapan Ghosh

e Member, Editorial Board of the “Journal of Computational Methods in Sciences and
Engineering”;
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Member, Editorial Board of the Journal “Current Science”;

Member of the Sectional Committee (Chemistry) of Indian National Science Academy, New Delhi
for Selection of Fellows, and Young Associate Fellows (up to December 2023)

Member, Academy Education Panel, IASc, INSA & NASI, Bangalore, 2023-2024;

Member & Chairman of the Sectional Committee (Chemistry) for Selection of Fellows of National
Academy of Sciences, NASI, Allahabad, 2024;

Member, Academic Council, National Institute of Science Education & Research (NISER),
Bhubaneswar, 2023-24.

Received the Lifetime Achievement Award-Gold Medal of Chemical Research Society of India
(CRSI) at the National Symposium in Chemistry of CRSI during in February1-4, 2024;

Member, National Advisory Committee, Theoretical Chemistry Symposium-2023, held at IIT,
Madras in December 7-11, 2023.;

Member, Advisory Committee, DAE-BRNS National Workshop on “Atomistic Modeling of
Molecules and Materials (AMMM-2023)”, held at BARC, during December 11-14, 2023.
Member, Advisory Committee, Symposium on Current Trends in Theoretical Chemistry-2024, to
be held at BARC, Mumbeai in September, 2024;

Member, National Advisory Committee, Annual Meeting of Society of Physical Chemistry -2024,
to be held at IIT, Bombay, Mumbai in October, 2024

Member, Advisory Committee, DAE-BRNS Symposium on Advances in Atomistic and
Continuum Modeling, to be held at BARC, during 23-26 October, 2024.

Dr. V. K. Jain

Evaluated a Ph.D. thesis submitted to Devi Ahilya Vishwavidyalay, Indore as an external
examiner

Chaired a committee for incentives to be given on acquiring fresh higher qualification in the 7t
CPC scenario - AEES, Anushaktinagar

Served as a referee to 8 manuscripts submitted to international journals for publication (Inorg.
Chem. (1), New J. Chem. (2), J. Cluster Sci (3), Russian J. Inorg. Chem. (1) and J. Biological Inorg.
Chem. (1).

Dr. Avinash Kale

Member of the doctoral advisory committee (DAC) for the student of Dr. Ashok Verma, Mr Aman
Jaiswal from ACTREC, Navi Mumbai.

An examiner in Jamia Hamdard (November 2023) to evaluate the thesis “Biophysical insights
into protein fibrils inhibition by existing therapeutic molecules.” Submitted by Ms. Shivani A.
Muthu for the award of Ph.D. degree.

Doctoral committee member for Mr Deepak T Hurali (supervisor: Dr Manisha Banerjee), BARC
Mumbeai.

External examiner for the PhD thesis, titled “Proteome Analysis, Biochemical and Structural
Characterization of outer membrane and secretory proteins from pathogenic Leptospira” by Mr.
Nachiket Umate (Guide: Dr. Akif Mohammad), University of Hyderabad.

School of Mathematical Sciences

Prof. S. G. Dani

Chair of the Screening Committee for Election for Fellowship to the National Academy of
Sciences (India).
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e Edited, jointly with K. B. Sinha (JNCASR, Bengaluru), a special issue of The Mathematics
Consortium Bulletin, dedicated to the memory of Prof. K.R. Parthasarathy, April 2024.
¢ Appointed Chief Editor of The Mathematics Consortium Bulletin, with effect from July 2024.

School of Physical Sciences

Dr. Ameeya Bhagwat
e Member, Board of Studies, SIES College.
e Member, Board of Studies, Department of Physics, ICT Mumbai

Dr. Padmanabh Rai
e P. Rai, Excellence in Research, 8th Edition of International Academic Achievements and Awards,
February 05, 2024.

Dr. S. Kailas

e Member National Advisory committee, DAE-BRNS symposium on Nuclear Physics (2023)

¢ Chairman, Scientific Advisory committee, National Geo-chronological Facility, Ministry of Earth
Sciences (MoES)

¢ Member, Review Committee constituted by DAE to review the R and D programmes of Nuclear
Physics division, BARC (2023)

¢ Member, Review committee constituted by DAE to review the R and D programmes of Institute
of Physics, Bhubaneswar (2024)
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8. Publications

81  Publication in peer reviewed journals

1. Antiproliferative efficacy and mechanism of action of garlic phytochemicals-
functionalized gold nanoparticles in triple-negative breast cancer cells.
K. Meher, H. Paithankar, R.V. Hosur, and M. Lopus
Biomed Mat, 19, 035039 (2024)

2. Induction of autophagy-dependent, caspase-, and microtubule-acetylation-
independent cell death by phytochemicals-stabilized gold nano polygons in colorectal
adenocarcinoma cells.

K. Meher, G. Radha, and M. Lopus
Nanoscale, 16, 7976-7987 (2024)

3. Biochemical and in silico analysis of the binding mode of erastin with tubulin
G. Radha, P. Pragyandipta, P. K. Naik, and M. Lopus
] Biomol Struct Dyn, 20:1-8 (2024)

4. Therapeutic and diagnostic applications of carbon nanotubes in cancer
M. Sharma, A. Parodi, Sanith C and M. Lopus
] Drug Target 32, 287-299 (2024)

5. Exploring the efficacy of tryptone-stabilized silver nanoparticles against respiratory
tract infection-causing bacteria: a study on planktonic and biofilm forms.
P Pandey, S. Pradhan, K. Meher, M. Lopus and V. L. Sirisha
Biomed Mat, 19, 025047 (2024)

6. Antiproliferative efficacy and mechanism of action of aggregation-resistant,
polymorphous nanosilver functionalized with asparagus phytochemical (Ar-AgNPs)
in the breast adenocarcinoma MDA-MB-231 cells
K. Meher, Y. Garg, A. Parodi, and M. Lopus
Inorg Chim Acta, 564, 121960 (2024)

7. Glutathione’s potential to attenuate quorum sensing induced biofilm formation in
Klebsiella pneumoniae and Serratia marcescens.
Abhijit Patra, V.L. Sirisha.
Biochemistry Applications 1(1):2542 (2023).

8. From Gene Editing to Biofilm Busting: CRISPR-CAS9 Against Antibiotic Resistance -
A Review. Cell Biochemistry and Biophysics.
Pooja Pandey, V.L.Sirisha*. (2024).
https://doi.org/10.1007 /s12013-024-01276-y 2024).

181


https://doi.org/10.1007/s12013-024-01276-y

Fifss faeme yod ey

10.

11.

12.

13.

14.

15.

16.

17.

TOon .
o PTOMoy,
<

C\O ANNUAL REPORT
& Audited Statement of Accounts 2023-2024

wurt;

Molecular Insights into Flavone-Mediated Quorum Sensing Interference: A Novel
Strategy Against Serratia marcescens Biofilm-Induced Antibiotic Resistance. Chemico-
Biological Interactions

Pooja Pandey, Lawanya Rao, Bipin R Shekhar, Dhaanjit Das, V.L. Sirisha
Chemico-Biological Interactions, Vol 396, (2024), 111022

Explore & Actuate: The future of personalized medicine in oncology through
emerging technologies

E. Babu and S. Sen

Curr Opin Oncology (2024) 1,36(2):93-101

Molecular precursor approach to develop catalytically relevant nanosized metals,
palladium chalcogenides and ternary/quaternary metal chalcogenides

G. Kedarnath and V. K. Jain

New ]. Chem., 47 (2023) 20688-20702

Inorganic chemistry at the crossroads of catalysis and materials science
V. K. Jain and G. Kedarnath

Preprints (www.preprints.org) Posted: 30 May 2023

doi:10.20944 / preprints 202305.2057.v1

Selenium - A wonder element in life and for life
V. K. Jain and K. I. Priyadarsini
Proc. Natl. Acad. Sci., India, Sect. A Phys. Sci., 94 (2024) 1-10.

Selenium compounds as promising antiviral agents
V. K. Jain and K. I. Priyadarsini
New ]. Chem., 48 (2024) 6534-6552.

Modulation of AEsr and room temperature phosphorescence in carbazole derivatives
K. V. Barhate, A. P. Wadawale, K. R. S. Chandrakumar and N. Agarwal
Chem. Commun., 60, 2024, 1408-1411.

High Singlet Oxygen Generating Benzothienyl-[b]-fused BODIPY Nanoaggregates
and Photoinduced Apoptosis in Human Carcinoma

Sneha Mishra, Sandeep B. Shelar, K. C. Barick, P. A. Hassan, and Neeraj Agarwal
Chemistry Select, 9, 2024, €202400894

Film thickness dependent color purity of WOLEDs in a Phenanthroimidazole
derivative due to electromers

Chandan V. Gupta, Swati J. Dixit, Neeraj Agarwal and Sangita Bose

Synthetic metals, 304, 2024, 117570.

182



Fifss faeme yod ey

18.

19.

20.

21.

22.

23.

24.

25.

26.

o

Y
]

wurt;

prom .
o POMoy,

CO : ANNUAL REPORT

& Audited Statement of Accounts 2023-2024

Near infra-red absorbing Quinolizidine fused curcuminoid-BF2 chelate and its
applications in photodynamic therapy using MCF-7 and A549 cells

S. Mishra, S. B. Shelar, K.C. Barick, P.A. Hassan and N. Agarwal

Photodiagnosis and Photodynamic Therapy, 45, 2024, 103951

Excited state dynamics of bay and peri benzothienyl perylene to understand the
excimer formation and its dissociation

Swati J. N. Dixit, Amey P. Wadawale, Rajib K. Ghosh and N. Agarwal

J. Photochem. Photobiol. Chemistry A, 447, 2024, 115179.

Blue shifted phosphorescence (3LE) as compared to charge transfer singlet emission
(1CT) in fluorenone-amine dyads under ambient conditions

Swati dixit and Neeraj Agarwal

J. Mol. Str. 2024, 1316, 139028

Iso-structural phase transitions in urea 4-carboxyanilinium nitrate crystal having
disordered-nitrate ions trapped in a caged structure

L. Panicker, M. Mestry, N. Agarwal and T. Sakuntala

J. Mol. Str. 2024, 1317, 139026.

Design and Synthesis of Difluoroboronite Curcuminoid derivatives for application in
photodynamic therapy

S. Mishra and N. Agarwal

Photodiagnosis and Photodynamic Therapy, 46, 2024, 104183

Recombination zone shift in OLEDs of the pyrene- phenanthroimidazole conjugate
giving cyan and green emission

Chandan V. Gupta, Swati J. Dixit, Neeraj Agarwal and Sangita Bose

Physica Scripta, 2024, 99, 085011

Photocytotoxic and cellular metabolism studies of curcuminoid-BF, nanoaggregates in
human carcinoma cells

S. Mishra, Daniela dos Santos, S. B. Shelar, Kirsten Reess, Angelika Ruck, K.C. Barick,
P.A. Hassan and N. Agarwal

J. Photochem. Photobiol. Chemistry A 457, 2024, 115902

Tuning Catalytic Activity of Palladium in Direct C—H Arylation of Biologically Active
Xanthines using Silver Additive

Pranali Thakur, Tinku, Sinan Choudhary, Mahendra Patil

ChemistrySelect 9 (2024), €202305028.

Ligand Combination approach in Pd Catalyzed Direct C-H Arylation of
Benzothiazole/Benzoxazole
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27.

28.

29.

30.

31.

32.

33.

34.

Sneha Bakare, Mahendra Patil
Eur. . Org. Chem. (2024) e202301013.

Palladium catalyzed direct C-H arylation of 1,3,4-oxadiazole using ligand combination
approach

Sneha Bakare, Mahendra Patil

Tertrahedron, 9 (2024), 133885 - 133894.

Meso-tris(2-furyl/2-thienyl) substituted porphyrin-ferrocene ‘click’ conjugates:
synthesis, experimental, and computational studies

Sahana Shet, Mahendra Patil, Vijayendra Shetti

New J. Chem., 48 (2024), 11349-11359.

Inhibition of a-Synuclein fibrillation by curcumin and difluoro boron derivatized
curcumin complexes in aqueous environment

Tinku, Shaukat Ali Shaikh, Indira K. Priyadarsini, Sinjan Choudhary

J. Mol. Lig. 405 (2024) 125063

Tuning Catalytic Activity of Palladium in Direct C-H Arylation of Biologically Active
Xanthines using Silver Additive.

Pranali Thakur, Tinku, Sinjan Choudhary, Mahendra Patil

ChemistrySelect 2024 (9) e202305028

Interaction of curcumin and its derivatives with the carrier protein human serum
albumin: Biophysical and thermodynamic approach.

Tinku, Satrujeet Sahoo, Shaukat Ali Shaikh, K. Indira Priyadarsini, Sinjan
Choudhary

J. Chem. Thermodyn.193 (2024) 107273

Sridharacarya - a mathematician of mathematicians from medieval India
S. G. Dani
The Mathematics Consortium Bulletin, Vol. 5, Issue 3, January 2024, pp. 1-14.

A brief introduction to certain dynamical systems related to number theory

The Math. Student 92 (2023), No. 1-2, 200 - 212.

KRP and the embedding problem for distributions

The Mathematics Consortium Bulletin, Vol. 5, Issue 4 (Special issue dedicated to the
memory of Prof. K.R. Parthasarathy), April 2024, pp. 9 -- 11.

The Sun's Large-Scale Flows I: Measurements of Differential Rotation \ & Torsional
Oscillation

S. S. Mahajan, L. A. Upton, H. M. Antia, S. Basu, M. L. DeRosa, S. A. Hess Webber, ].
Todd Hoeksema, K. Jain, R. W. Komm, T. Larson, Y. A. Nagovitsyn, A. A. Pevtsov, T.
Roudier, S. G. Tripathy, R. K. Ulrich and J. Zhao

Solar Physics, 299 (2024) p 38.
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Discovery of Evolving Low-frequency QPOs in Hard X-rays (100 keV) Observed in
Black Hole Swift J1727.8--1613 with AstroSat

Anuj Nandi, Santabrata Das, Seshadri Majumder, Tilak Katoch, H. M. Antia, Parag
Shah

Monthly Notices of the Royal Astronomical Society, 531 (2024) p 1149.

Synthesis, aggregation-induced emission, and electroluminescence of AlEgen
designed on bis-carbazole platform

C Thakkar, M Poojary, R Khade, A Gavali, P Badani, S Bose, S Saha

Next Materials 3, 100093 (2024)

Single photon emission from in situ created nitrogen-vacancies in chemical vapor
deposition grown single crystal diamond

V. K. Shukla, H. K. Poswal, A. Kala, V. G. Achanta, A. Majumder, K. Saha, and P. Rai,
Physica Scripta 99, 045106 (2024).

The influence of nitrogen and boron doping on the surface morphology, defects and
crystallinity of large-area chemical vapor deposition grown single crystal diamond,
V. K. Shukla, Lekshmi J., B. S. Yadav, M. Kumari, S. Dalal, A. Goyal, and P. Rai,
International Journal of Refractory Metals and Hard Materials 119, 106559 (2024).

Improved energy-spread in the radiation pressure acceleration of protons with a
linearly polarized laser

B. S. Paradkar

Physical Review E 108(2), 025203 (2023)

Novel instabilities in counter-streaming non-abelian fluid
S. Bhat, A. Das, V. Ravishankar, B. S. Paradkar
Fundamental Plasma Physics 11(2024) 1000

Shell effect on fission fragment mass distributions up to E* 70 MeV: Role of multi-
chance fission

S. Santra, A. Pal,...... S.Kailas

Phys. Rev. C 107, L061601 (2023).

Stelson model for fusion of 9Be on 169Tm, 181 Ta, !87 Re and 197Au
S. Appannababu, V. V. Parkar,V. Jha and S. Kailas
Eur. Physics Journal A. 106,054612 (2024).

Discovery of inverse-Compton X-ray emission and robust estimation of magnetic field
in a galaxy group

Mernier, F.; Werner, N.; Bagchi, J.. Gendron-Marsolais, M. -L.; Gopal-Krishna;
Guainazzi, M.; Richard-Laferriere, A.; Shimwell, T. W.; Simionescu, A.

Monthly Notices of the Royal Astron. Society, 524, 4939 (2023)

Spectral index variation across X-shaped radio galaxies

Patra, D.*; Joshi, R.; Gopal-Krishna
Monthly Notices of the Royal Astron. Society, 524, 3270 (Sept. 2023)
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Intranight optical variability of TeV blazars with parsec-scale jets dominated by slow-
moving radio knots

Negi, V.*; Gopal-Krishna; Chand, H.; Britzen, S.

Monthly Notices of the Royal Astron. Society, (Letters), 524, L66 (2023)

Pathway to Devasthal astronomical observatory, ARIES
Ram Sagar; Gopal-Krishna
Indian Journal of History of Science, 59, 90-107 (2024)

Collimated synchrotron threads in wide-angle-tail radio galaxies: cosmic thunderbolts
Gopal-Krishna, Biermann, P. L.
Monthly Notices of the Royal Astronomical Society, (Letters), 529 1135 (March 2024)

In-situ acceleration of radio-emitting particles in lobes of radio galaxies: Evolving
observational perspective and recent clues

Gopal-Krishna; Wiita, P. J.

Journal of Astrophysics & Astronomy, 45, 12 (2024)

Clues on the nature of the quasi-periodic optical outbursts of the blazar OJ 287
Gopal-Krishna
Astronomy & Astrophysics (Letters), xxx, xxxx (2024)

Publication in Books

1. Base editing and Prime Editing in Horticulture Crops: Potential Applications, Challenges,

and Prospects.

A. Tiwari and S. B. Ghag

CRISPRized Horticulture Crops. Abd-Elsalam KA and Ahmad A (eds.) Elsevier (2023) (In
Press)

2. GMOs and Their Regulatory Frameworks.

S. B. Ghag
Global Regulatory Outlook of CRISPRized Plants. Abd-Elsalam KA and Ahmad A (eds.)
Elsevier. Chapter 8 pp. 75-90, 2023 (ISBN: 9780443184444).

3. RNAi-Based Biofungicides.

S. B. Ghag

Bio-nanofungicides Eco-Safety and Future Trends Novel Sources and Mechanisms, Volume
2. Abd-Elsalam KA Alghuthaymi MA, Abdel-Momen SM (eds.) Taylor and Francis CRC
Press Chapter 1, 2023 (ISBN 9781032590134).

4. R & D on high purity materials

V. K. Jain, G. Kedarnath, Adish Tyagi and A. ]. Singh

‘75 Years of Chemistry in Indian Atomic Energy Programme: Rich Legacy and Way
Forward’; Chapter-4, pp: 33-43, 2024; Eds: A. K. Tyagi P. A. Hassan, Publisher: Scientific
Information Resource Division, BARC, Mumbai; ISBN: 978-81-967453-8-7; E-ISBN: 978-81-
967453-2-5.
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Ancient Indian Mathematics: Sulbasutras - A Mathematical Review.

S. G. Dani

Handbook of the History and Philosophy of Mathematical Practice, Springer, Cham, 2023;
(book chapter; electronic version, 73 p.)

Helioseismology’, in Magnetohydrodynamic Processes
H. M. Antia
Solar Plasma, eds., A. K. Srivastava, M. Goossens, 1. Arregui, Elsevier, p31.

Carbon materials-based nanoscale optics and plasmonics

P. Rai and V. K. Shukla, Edited by, R. S. Ningthoujam and A. K. Tyagi,

Handbook of Materials Science, Volume I, Optical Materials, Springer, 311-340 (2024), ISBN
978-981-99-7145-9.

Publication in Conference Proceedings
Optimization of green/amber OLED devices of fluorescent perylene derivatives

C. Gupta, S. Dixit, N. Agarwal, S. Bose
AIP Conference Proceedings 3067 (1) (2024)
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9. Invited Talks, Conferences/Symposiums and Presentations

School of Biological Sciences

Prof. Jacinta S. D’Souza

Organized and attended, PCD: Mumbai Chapter held at the UM-DAE CEBS on 30-March-2024.

Primary Ciliary Dyskinesia Diagnostic and Airway Clearance Therapy (PCD -ACT) workshop at

the GKNM Hospital, Coimbatore, India on 9-Mar-2024.

One poster was presented by a PhD student at the 92nd Annual Meet of the Society of Biological

Chemists on Biological Chemistry: Opportunities, Challenges and the Way Forward, organized

by BITS Goa on 18-20 December 2023.

Attended the 1-day “Cilia pe Charcha’ meeting organized by NCBS, TIFR, Bangalore on 9-Nov-

2023.

Attended BSCB GenSoc UK Cilia Network e-symposium on 19-Sep-2023, 16-Jan-2024, 23-Apr-

2024, 20-Aug-2024.

Two posters and one oral presentation (Best presentation Award) were done by PhD students at

the ‘International Conference on Advances in Biotechnology: Current Discoveries and Future

Perspectives’ organized by Amity University, Amity Institute of Biotechnology, Panvel on 17-18

October 2023.

e Characterization of proteins with Adenylate Kinase domain from the central pair apparatus of
Chlamydomonas reinhardtii flagella, Raza Ali Jafri and Jacinta S. D’Souza*.

¢ Towards understanding the regulation of ciliary proteins by FOX]J1 during ciliogenesis of 9+0
to 9+2 multi-ciliated vertebrate cells by Shashank Arora and Jacinta S. D’Souza*.

e Identification of an AKAP-based scaffold in the ciliary central pair of Chlamydomonas
reinhardtii, Amruta A. Shendge and Jacinta S. D’Souza*.

Oral presentation, Tiwari A, D’Souza JS, Ghag SB* Study of FocSIX1 a crucial effector protein in
banana-Fusarium pathosystem. In: National Conference on Future of Agriculture and
Agriculture for Future Indian Perspective’ to be held on September 4-6, 2023 at Sher-e-Kashmir
University of Agricultural Sciences and Technology of Kashmir, Shalimar

Dr. Manu Lopus

Invited talk on “Interactions of surface-functionalized gold nanoparticles with cancer cells, their
biological manifestations and therapeutic significance” 20t November 2023, 3rd International
Conference on Nanomaterials in Biology, IIT Gandhinagar.

“How phytofabricated gold nanoparticles eliminate cancer cells” 9t November 2023, National
Bioengineering Conference, NIT Rourkela. (Keynote address)

Invited talk on “Eliminating cancer cells with phytofabricated gold nano polygons” (4t June,
2024), School of Chemical Sciences, Mahatma Gandhi University.

Dr. V. L. Sirisha

Participated in International Conference on Applications of Natural Products Nanomaterials and
Nano-pharmaceuticals (ICAN3)” organized by School of Life Sciences, B.S. Abdur Rahman
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Crescent Institute of Science and Technology, Chennai, India in association with Nano and
Biomaterials Association (NBA), The Biotech Research Society (BRSI), India and Centre for
Surface Technology and Applications (CeSTA), Korea Aerospace University, Republic of Korea
held on August 9 & 10, 2023.

Presented a poster in a conference on “93rd Annual session of NASI and symposium on INDIA
secure @75” organized by BARC Mumbai. December 34 -5th, 2023.

Attended, International Conclave on AMR and Future of Antibiotics (ICAFA - 2023) SRM
University, Andhra Pradesh, India. November 8-9, 2023.

Dr. Subhojit Sen
A) Seminars and Workshops given:

Resource Generation Camp (RGC) for Indian National Science Olympiad 2024, held at
Chellakere campus of IISc Bangalore (by IAPT), Dec-Jan 2024.

Resource Generation Camp (RGC) for OCSC-INJSO 2024, held at Bangalore (by IAPT), Feb
2024.

“Nurturing tomorrows biologists: shaping innovation and entrepreneurial skills for future” at
International Conference “Microbial Odyssey: Converging Biotechnology and Industry”,
organised by MS University of Baroda, 28-30 Dec 2023.

“The Story of Us”, on Svaante Paabo’s 2022 Nobel Prize, a colloquium delivered at CEBS, 09 Jan
2024

“Virtual Town Hall Meeting - Ramalingaswami Fellowships”, a webinar organised by
IndiaBioscience in collaboration with DBT, India, 31 Jan 2024.

“Decoding Biology at the basics” at the Vidyasagar Science Olympiad organised by Jagadis Bose
National Science Talent Search (JBNSTS), and The Department of School Education, Govt. of West
Bengal, 09 Feb 2024.

“A Collaborative Model for Low-cost Drug-Screening developing indigenous IP from Ayurveda-
inspired formulations” at Chintan Shibir 2024 organised by DAE, IMSC Bangalore, 5-8 Mar 2024.

B) Workshops organised

“Resource Generation Camp (RGC)” for the Indian Juniour Science Olympiad, as Coordinator of
Biology, organised by IAPT JSO Cell at Vidyavardhaka Sangha Center Bangalore, 5-7 Jan, 2024.
Organiser, CEBS Photography Competition, at CEBS Mumbeai, 07 Jan 2024.

Organiser, “Science Shibika”, a Competitive Science Exhibition for students, at CEBS Mumbai,
27-28 Feb 2024.

Resource Generation Camp (RGC) for OCSC 2024, organised by IAPT JSO Cell at Vidyavardhaka
Sangha Center, 8-10 Mar 2024.

Teachers Training Camp, co-organised by IAPT at Vidyavardhaka Sangha Center, 22-24 Mar
2024.

C) Conferences attended:

Lady Tata Memorial Trust - Young Researcher Awardee Seminars, arranged by CEBS Mumbai.
“Knowledge brew with Mass Spec Users”, Online by Agilent.
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“Developing scientific temper in students with lessons from nature”, Webinars by
IndiaBioscience.
NETREACH Dissemination, organised by The Humsafar Trust, in Delhi, 27 March 2024.

D) Invited Talks/Lectures: Provide details of any talks or lectures you have been invited to

deliver. “Microbiology - Good Microbes and Harmful Microbes”

For school students of Maharashtra, organised by Vidyan Drushti, 21 Aug 2023

“Biotechnology - from concepts to applications”

For school students of Maharashtra, organised by Vidyan Drushti, 28 Aug 2023.

"The Story of us: Genomes of extinct hominins and human evolution", Nobel Prize Lecture Series,
Colloquium at UM-DAE CEBS, 9 Jan 2024.

“Decoding the basics of Biology” at the Vidyasagar Science Olympiad conducted by Jagadis Bose
National Science Talent Search Institute (JBNSTS) and the Department of School Education, Govt.
of West Bengal, 9 Feb 2024.

“Communicating and Executing the Scientific Method”, Keynote, Jinyasa 2024, Intercollegiate
College Research and Poster Presentation Meeting at SIES College, Mumbai, 13 Mar 2024.
“Effective Understanding of Biology - seen through two lenses”, Teachers Training Camp, by
IAPT at Vidyavardhaka Sangha Center, 22-24 Mar 2024

“Using Conservation principles to map the stochastic nature of the epigenetic landscape of the
immune system”, School of Medicine, University of Maryland, USA, 17 July 2024.

Dr. Siddhesh Ghag

Fourth Global Conference of the World Banana Forum organized by Food and Agriculture
Organization (FAO) of the United Nations. 11 March 2024 (Webinar).

Tiwari A, D’Souza ]S, Ghag SB* (2023) Study of FocSIX1 a crucial effector protein in banana-
Fusarium pathosystem. In National Conference on Future of Agriculture and Agriculture for
Future Indian Perspective’ to be held on September 4-6, 2023 at Sher-e- Kashmir University of
Agricultural Sciences and Technology of Kashmir, Shalimar.

School of Chemical Sciences

Prof. S. K. Ghosh

Delivered the Lifetime Achievement Award (Gold Medal) (2024) Lecture on “Density Concepts
in Chemistry Across Different Length Scales: A Personal Experience” at the National Symposium
in Chemistry NSC-32: CRSI Annual Meeting, held at BITS, Pilani, during 1 - 4 February, 2024.
Delivered an invited talk on “Concept of Density and Density Functionals across Length Scales”
at the” DAE-BRNS National Workshop on “Atomistic Modeling of Molecules and Materials
(AMMM-2023)” held at BARC, during December 11-14, 2023.

Chaired a Scientific Session in DAE-BRNS Conference TSRP-2024, held at BARC, Mumbai, in
January 7-11 , 2024.

Chaired a Scientific Session in the Theoretical Chemistry Symposium-2023, held at IIT, Madras in
December, 7-11, 2023.
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Prof. V. K. Jain

Invited talk on “Inorganic chemistry at the crossroads of catalysis and material science”

Prof. B.C. Haldar Birth Centenary Celebration - tributes and conference on Chemistry for
sustainable development towards Net Zero.... 2070, Homi Bhabah State University, Mumbeai, 23
December 2023.

Invited lecture on “A journey from BRNS project to grant-in-aid institute of DAE” in

UM-DAE CEBS, Mumbai, September 2023.

Colloquium on “Climate change, COP summits and our responsibility” in UM-DAE Centre for
Excellence in Basic Sciences,

Prof. D. K. Palit

Chairperson of a scientific session and inaugural lecture in the, DAE - BRNS Theme Meeting on
Ultrafast Sciences (UFS) - 2023, organized by National Physical laboratory (NPL), Delhi, Nov. 25
- 27,2023.

Session Chair in the Trombay Symposium on Radiation and photochemistry, BARC, Mumbeai,
Jan7 - 11, 2024.

Session chair and Panel discussions in the ISAMP's (Indian Society for Atomic and Molecular
Physics) 9th Topical conference on Ultrafast Photonics and Quantum Science, Physical Research
Laboratory, Ahmedabad, Feb. 15 - 17, 2024.

Dr. Sinjan Choudhary

Attended conference on: Exploring the binding of amide and quinolone derivatives to aspartic
protease family proteins”.

35th Research Scholar Meet 2023, 23rd-24th Feb 2024, The Institute of Science, Dr. Homi Bhabha
State University, Mumbai.

Invited talk on “A thermodynamic approach to understand protein self-assembly and micelle
mediated drug delivery” in the 13t National conference on Thermodynamics of Chemical and
Biological Systems (NCTCBS-2023) R T M Nagpur University, Nagpur, 26t to 28th October 2023.

School of Mathematical Sciences

Prof. S. G. Dani

Participated in the International Colloquium on Randomness, Geometry and Dynamics, of Tata
Institute of Fundamental Research (TIFR), Mumbai, and Indian Institute of Science Education and
Research (IISER), Pune, held at IISER, Pune, from 1 January to 12 January, 2024.

Invited talk on “An introduction to dynamical systems involved in Diophantine approximation”
in Symposium in Geometry, Dynamics and Operator Theory, commemorating 20 years of the
Mathematical Sciences Institute, Belagavi (Karnataka), held at the Govindaram Seksaria Science
College, Belagavi, during 22-23 September 2023, on 22 September 2023.

Invited talk (online) on “Vedic mathematics: An introduction to the mathematics in the
Sulbasutras (two lectures)” organized at the Department of Mathematics, Banaras Hindu
University, Varanasi, on 29 September 2023 and 5 October 2023, respectively.

191



TOon .
o PTOMoy,
<

C\O ANNUAL REPORT
& Audited Statement of Accounts 2023-2024

wurt;

Fifss faeme yod ey

¢ Invited talk on “Glimpses of Ancient Indian Mathematics” at S.I.W.S. - N.R. Swamy College of
Commerce and Economics and Smt. Thirumalai College of Science (Autonomous), Mumbai, on 9
October 2023.

e Colloquium on “Dynamics of non-singular integral transformations and Diophantine
approximation” at Indian Institute of Technology, Kanpur, on 19 October 2023.

¢ Invited talk on “An Introduction to a class of spongy sets appearing in arithmetic and geometry”

e in the 1st International Mathematics Conclave 2023 (IMC-2023), 23-25 November 2023, at
SASTRA Deemed to be University, Thanjavur, on 25 November 2023.

e “Some approximation formulae from ancient Indian mathematics” A Webinar for
Undergraduate students on the eve of Ramanujan's Birthday, organized by Ramjas College,
Delhi, on 21 December 2023.

e Address at “The idea of lengths, areas, and all that” at the prize distribution ceremony of IWSA
Ganit Pratiyogita 2023, organized on the occasion of the National Mathematics Day, by the Indian
Women Scientists Association, on 23 December 2023.

e “National Mathematics Day” talk on “Glimpses of Ancient and Medieval Indian Mathematics”
held at Department of Mathematics, Savitribai Phule Pune University, on 23 January 2024.

e Invited Seminar talk on ‘Dynamics of non-singular integral transformations and Diophantine
approximation’at School of Mathematics, IISER Trivandrum, on 8 February 2024.

e A talk on “Mathematical approximation in ancient and medieval India” in the “Global Science
Festival Kerala” held at Thiruvananthapuram, on 10 February 2024.

e Colloquium talk Works of Abel laureates on Dynamical systems at CEBS, on 19 March 2024.

Dr. Swagata Sarkar

e A seminar series was organized at the School of Mathematics, CEBS from January to June, 2024.
First, Prof. M. S. Raghunathan lectured on the topics of the Wall Obstruction, Whitehead Torsion
and the h-cobordism Theorem. Dr. Sudeep Podder then lectured on the following paper: F. T.
Farrell and L. E. Jones; K-Theory and Dynamics I ; Ann. of Math. , Vol 124 (No. 3) Nov. 1986; 531-
569.

School of Physical Sciences

Dr. Sangita Bose

¢ Invited talk on “Probing BKT transition in superconducting thin films with periodic array of holes
Quantum Condensed Matter 2023 (QMAT-23)” at NISER, Bhubaneshwar, 27th- 30th November,
2023.

e Invited talk on “Probing electronic properties of nano-materials - From Organic Electronic
devices to Superconductors Plenary Lecture at the National Conference on Nanomaterials - 2024
(NCN-2024) at Tirupur, 12th July, 2024.

¢ Invited Lectures on “Superconductivity at the nanoscale” at NIUS, camp 2024 held at HBCSE,
TIFR Mumbai.”

¢ Attended conference on “Quantum Condensed Matter 2023 (QMAT-23)” at NISER,
Bhubaneshwar, 27th- 30th November, 2023.2) DAE 2023
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Attended conference on “National Conference on Nanomaterials - 2024 (NCN-2024)” at Tirupur,
11th -12th July, 2024.

Dr. Padmnabh Rai

Normally-off NiOx based hydrogen-terminated diamond metal oxide semiconductor field-effect-
transistor, S. K. Pradhan, V. K. Shukla, P. Pohekar, P. Rai, D. Saha, and K. Saha, Semiconductor
Materials & Device Physics Conference 2024, Turkey, April 18-26, 2024.

Optimizing MPCVD Reactor Design for Large-Scale Single Crystal Diamond Growth: A
Combined Simulation and Experimental Approach, V. K. Shukla, U. Palnitkar, P. Rai, 93rd
Annual Session of NASI and Symposium, The National Academy of Sciences India (NASI) and
Bhabha Atomic Research Centre (BARC), December 03-05, 2023. (Best Poster Award)
Advancing Microwave Plasma CVD Reactor Design: Numerical Simulation and Experimental
Validation at 2.45 GHz (6 kW), V. K. Shukla, U. Palnitkar, P. Rai, Advances in Gem & Diamond
Research and Technology (AGDRT-2023), GII and Bharat Diamond Bourse (Mumbai), October
03-04, 2023.

Invited talk on “Quantum and gem applications of chemical vapor deposition grown diamond” at
Research Advisory Board Meeting, Gemmological Institute of India (GII) and Bharat Diamond Bourse
(BDB), Mumbai, 27 April 2024.

Colloquium talk on “Single crystal diamond for quantum and industrial applications”, at Advances in
Science, Engineering and Technology (ASET), TIFR Mumbai, 15 March 2024.

Invited lecture on “Microwave plasma chemical vapor deposition grown single crystal diamond for
quantum and industrial applications” at workshop on High-Performance Wide Band-gap
Semiconductor Devices, Centre for Semiconductor Technologies (SemiX), IIT Bombay, 07 March 2024.
Invited talk on: Science and Technology of CVD Diamond” at Advances in Gem & Diamond Research
and Technology (AGDRT-2023), Gemmological Institute of India (GII) and Bharat Diamond Bourse
(BDB), Mumbai, 03-04 October 2023.

Dr. Bhoohsan Paradkar

Strong Plasma Radiation Interaction Group (SPRInG) meeting held at IIT-Delhi on March 9-10,
2024
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10. Scientific Collaborations

School of Biological Sciences

Prof. Jacinta S. 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. Siddhesh Ghag, Asstt. Prof. (CEBS) on the project titled, ‘Studying the interactors of SIX1 and
SGEL], a regulator of Fusarium banana pathosystem’.

Dr. Rajani Kant Chitella, BARC on the project titled, “Understanding the role of translin protein
in the flagella of Chlamydomonas reinhardtii’.

Dr. Manu Lopus

Manu Lopus has initiated collaborations with Prof. Sabu Thomas, Director, International and
Interuniversity Centre for Nanosciences and Nanotechnology, Mahatma Gandhi University,
Kottayam, Prof. Namal Priyantha and Dr. Manjula Wijesinghe, University of Peradeniya, Sri
Lanka to investigate the anticancer and antipollution potential of the nanofibrils of panicum
maximum (Guinea grass)

Manu Lopus collaborates with Prof. Alessandro Parodi, Sirius University, Russia on exosome-
mediated drug delivery

Dr. V. L. Sirisha

Dr. Vandana Patravale, ICT, Mumbai. Antibiofilm potential of liposomal encapsulated garlic
extracts against Pseudomonas aeruginosa infections.

Dr. Kunal Gokule. Shobhaben Pratapbhai Patel School of Pharmacy and Technology
Management, SVKM’s NMIMS, Mumbai. Exploring the potential of selenium derived
nanoparticles antibiofilm activity against S. marcescens.

Dr. Daljit K. Das. NIRRH, Mumbai. 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 Vainav Patel (NIRRH), Dr. Bhaskar Saha (St. Xavier’s College), Dr. Subi Yusuf, SIES
College, Prof. Nevil Singh, Univ of Maryland, USA.

School of Chemical Sciences

Dr. Neeraj Agarwal

Dr. Sangita Bose, School of Physical Sciences, CEBS, Mumbai on “Fabrication of OLEDs”.
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e Dr. K. R.S. Chandrakumar, BARC, Mumbai on “Theoretical Calculations”.
e Dr. Rajib Ghosh, BARC on “Femtosecond laser spectroscopy”
¢ Angelika Ruch, University of Ulm on “Fluorescence lifetime imaging”.

Dr. Dipak Palit

e Prof. Rajib Mitra of the S. N. Bose National Centre for Basic Sciences, Kolkata, to study the
ultrafast excited state proton transfer dynamics in D-Luciferin, The work is complete and the
manuscript is ready for communication.

School of Mathematical Sciences

Prof. S. G. Dani

e Collaborated with Prof. Riddhi Shah, Jawaharlal Nehru University on a project on
Automorphism groups of Lie groups.

Dr. Swagata Sarkar

e Prof. Samik Basu and Debanil Dasgupta Stat-Math Unit, ISI-Kolkata, Prof. Shilpa Gondhali,
Dept. of Mathematics, BITS-Pilani, Goa Campus “p-Local Decompositions of Projective Stiefel
Manifolds”

e Arnab Goswami, School of Mathematical Sciences, UM-DAE CEBS, Mumbai and Prof. Samik
Basu, Stat-Math Unit, ISI-Kolkata.on “Endomorphisms of Cohomology Algebra of spaces G/P”.

School of Physical Sciences

Dr. Ameeya Bhagwat

e Prof. Xavier Vinyes and Prod. Mario Centelles: University of Barcelona, Nuclear Masses

e Prof. Ramon A. Wyss and Prof. Roberto Liotta: KTH Stockholm, Nuclear Structure

e Prof. Rodolfo Id Betan: Physics Institute of Rosario, Argentina, Complex Energy Plane and its
applications

e Dr. Bharat Kishore Sharma: Amrita Viswa Vidyapeetham, Ettimadai, Coimbatore, Nuclear
Structure Theory

e Dr. Swagata Sarkar: UM-DAE CEBS, Symplectic Geometry

Dr. Sangita Bose

e Dr. N. Agarwal, UM-DAE CEBS on “Organic Electronic devices”.

e Dr. Satyajit Saha, ICT, Mumbai on “Organic Electronic devices”

e Dr. B. Vishwanath, BARC, Mumbai on “Superconductivity”

e Dr. Ilaria Maccari, Prof. Jack Lidmar Stockholm University, on “Superconductivity”.

e Prof. Pratap Raychaudhuri and John Jesudesan, TIFR, Mumbai on “Superconductivity”
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Dr. S. Kailas

¢ Nuclear Physics Division, BARC on Heavy ion induced reactions. ( Dr. V.V.Parkar, Dr. V. Jha,
Dr. H. Kumawat, Dr. S. Santra, Dr. A. Shrivastava).

Dr. Padmnabh Rai
e P Brijesh, CEBS and K.Yadav, SSPL Delhi, on “Characterization of single crystal diamond”.
e Dr. A. Venugopal, NPL Delhi, on “Single photon emission from NV centre in diamond”.

e Janvi Gems, Surat, “Synthesis and scientific application of single crystal diamond.

Dr. Bhooshan Paradkar
e Prof. Kowsik Bodi, Dept. of Aerospace, IITB, Mumbai on “Particle-In-Cell modeling of Hall

thruster”.

e Prof. G. Ravindra Kumar, TIFR, Mumbai on “Radiation hydrodynamic simulations of nano-
second laser pre-pulse with a solid density target”.

e Prof. Amita Das and Prof. V. Ravishankar, IIT-D on “Investigation non-abelian plasmas in the

classical Yang-Mills systems”.
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11.  Externally Funded Research Projects
Principal Title of the Project Funding Agency Duration Amount
Investigator (INR)
School of Biological Sciences
Prof. Jacinta Systematic cryo-EM and Indo-Swiss grant 08.02.2023 1,31,88,320/ -
D’Souza proteomic analysis of from DBT-India to
protein complexes 07.02.2027
related to primary ciliary
dyskinesia
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 molecules (SERB)
by transport
based spectroscopy
Dr. Sangita Emergent phenomena in Science and 09.06.2023 | 6,25,85,320/-
Bose (PI) 2D hetero-structures Engineering to
Research Board 31.05.2028
(SERB)
Dr. Padmnabh | NV centre based single Science and 14.03.2022 85,89,628/-
Rai (PI) crystal diamond for next Engineering to
generation quantum Research Board 13.03.2025
technologies (SERB)
Dr. Bhooshan | Study of X-ray Binaries | Department of Space | 01.10.2021 39,98,000/ -
Paradkar and other Cosmic to
Sources using data from 30.09.2024

Astrosat Observations
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12. New facility at CEBS

ii.

iii.

iv.

Glove box with two ports (MBRAUN make): The glove box of MBRAUN has been
successfully installed. It can maintain the oxygen and moisture levels below 1 ppm, thus,
providing inert atmosphere for oxygen, air and moisture sensitive reactions, photophysical
and electrochemical measurements. We believe this will provide a platform to carry out the
ultrasensitive, towards moisture and air, reactions and other experiments.

Cryostat for fluorescence spectrometer: We have installed the cryostat for the measurement
of photophysical studies at variable temperature ranging from room temperature to 77K. This
can be used with existing fluoremeter to study the temperature dependent steady state as well
as excited state dynamics.

Integrating sphere: Integrating sphere (Edinburgh make) is coupled to highly sensitive
spectrometer (FLS1000) allows to measure the emissive absolute quantum yield, optical
absorption, of novel materials and devices.

Glove box 7 Inte'_‘ ating sphere Cryostat

Development of the sub-ps time resolved time-domain THz spectrometer has been completed
and its performance has been tested.

A custom-fabricated optical window assembly has been installed on a hole in the wall of the
clean-room housing the femtosecond laser for transmission of the laser pulse the to the
adjoining standard-air laboratory. The femtosecond laser is now available for target
experiments in standard-air conditions, in tandem with the beam from an earlier installed
nanosecond laser system.
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13. CEBS LIBRARY

The library, as an essential part of academic
and research work, keeps growing its
collection in both print and digital formats. It
also offers new services to support teaching,
learning, research, and other academic
activities.

The library, covering 185 square meters on the
ground floor, boasts a rich collection of
reference books and textbooks in subjects like
Biology, Chemistry, Mathematics, Physics,
FEarth and Environmental Science, and
Computer Science. It also offers a variety of
literature and general books. Additionally, the
library has six networked computers for
browsing the catalogue or electronic resources,
and provides Wi-Fi access for its members. The
books and periodicals are securely stored on
appropriate, locked shelves and are issued by
the Library Assistant on duty as needed. The
library is open from 9:00 a.m. to 10:00 p.m.
every day, and during exam periods, the hours
are from 10:00 a.m. to 12:00 p.m.

LIBRARY COLLECTION

Collection: The
library’s rapidly growing collection of research
journals, textbooks, reference books, cover the
areas of academic and research interests of the
The following table presents
additions to the collection during the year
2023-24.

Print & Online Journals

Institute.

Total Collection as on July, 2024

Type of collection Additions in2023-2024  Total Collection
Books (Print) 100 3743
Research Journals 02 09

Thesis and Dissertations 08 37

Library Facilities and Services
*  Circulation of Books (Issue, Return,
Renewal &  Reservation): The
circulation service is essential to the
library, allowing members to borrow,
return, renew, and reserve materials.
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Web-OPAC (Intranet Access): The
Web-OPAC is an electronic database on
the library’s intranet that lets users
search for books, journals, and other
resources by title, author, subject, or
keyword from any computer within the

network.
* Printing & Photocopy Facility: The
library offers printing and

photocopying services for duplicating
documents, assignments, and research
materials, essential for students and
researchers needing hard copies or
sections of books and journals.

* Newspaper & Magazine Reading: The
library offers a for newspaper and
magazine reading.

*

Cashless payment

Infrastructure Facility

AC Reading area with 50 users at time
CCTV Surveillance

Computers for e-resource access

Wi-Fi Connectivity

Silent Zone

Locker Facility

Printing Facility

The CEBS library maintains strong connection
with the University of Mumbai Library called
Jawaharlal Nehru Library (Kalina Campus),
BARC Library and TIFR Library for resources
sharing and Inter library loan services. The
CEBS is part of ODOS (One DAE One
Subscription) and has full access to journals. It
can also publish articles at no cost in Springer-
Nature and Wiley.

CEBS library subscribed the following e-
resources during the financial year 2023-2024:
*  American Chemical Society (ACS)

American Physical Society (APS)
American Institute of Physics (AIP)
Institute of Physics (IOP)

JSTOR

MathSciNet

Royal Society of Chemistry (RSC)
Springer-Nature

Wiley

* %k ok % ok F F
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Scientific and Information Resources Centre (SIRC) Committee

The SIRC Committee at CEBS ensures access to books, research journals, and other
information in print and electronic forms. It oversees the library's administration, book purchases,
journal subscriptions, inter-library loans, and liaises with content providers. The Committee
provides annual budget estimates and meets about three times a year to present recommendations
to the Director and guide library staff for smooth operations.

SIRC Committee Members

Dr. Sangita Bose (Co-ordinator), Dr. Padmnabh Rai (Member), Dr. Mahendra Patil (Member),

Dr. Swagata Sarkar (Member), Dr. Siddhesh Ghag (Member), Mrs. Swati Kolekar (Member),
Mr. Amit Shetkar (Member)
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14. Colloquia

CEBS organizes colloquia on Tuesdays featuring topics of academic interest presented by esteemed

speakers, researchers, scientists, and other experts. These colloquia serve as platforms for fostering

the exchange of ideas and promoting intellectual discussions within the CEBS community. The list
of colloquia held during the academic year 2023-2024 is as follows:

1.

10.

11.

Dr. Alessandro Parodi, Department of Translational Medicine, Sirius University of Science
and Technology, Russia, delivered an online colloquium, titled, "The importance of
understanding endosome biology in drug delivery”, on 29t August, 2023

Dr. Sanjay Gupta, Translational Research, ACTREC, Navi Mumbai, delivered a colloquium,
titled, “Persistent Stress Meets Histone Transcripts: Implications in Cancer Development,”
on 12th September, 2023

Dr. Subhojit Sen, School of Biological Sciences, UM-DAE CEBS, delivered a colloquium,
titled, “The Story of Us!” on 9th January, 2024.

Prof. Gopal Dixit, Department of Physics, IIT Bombay, delivered a colloquium,
titled, “ Attosecond Physics: Let there be light and electron”, on 16t January, 2024.

Dr. Vimal Kumar Jain, School of Chemical Sciences, UM-DAE CEBS, delivered a colloquium,
titled, “Climate Change, COP Summits, and Our Responsibility”, on 30t January, 2024.

Dr. Devashish Rath, Applied Genomics Section, Bhabha Atomic Research Centre, Mumbeai,
delivered a colloquium, titled, “The Nobel Prize in Physiology or Medicine 2023: The
Resurgence of RNA”, on 6th February, 2024.

Prof. Shrikrishna G. Dani, School of Mathematical Sciences, UM-DAE CEBS, Mumbai,
delivered a colloquium, titled, “Abel Prize works in Dynamical Systems,” on 19t March,
2024.

Prof. Ameeya Bhagwat, School of Physical Sciences, UM-DAE CEBS, Mumbai, delivered
a colloquium, titled, “Catastrophe Theory and Nuclear Physics”, on 26t March, 2024.

Dr. Shekhar C. Mande, Savitribai Phule Pune University, delivered a colloquium, titled,
“Structural understanding of electron and free radical transfer mechanisms in M.
tuberculosis enzymes “on 2nd April, 2024.

Prof. Rajiv Gavai, former head of Theoretical Physics division of TIFR, delivered a
colloquium, titled, “Little Big Bangs at Large Hardon Collider in CERN”, on 16t April, 2024.

Prof. G.V. Shivashankar, Department of Health Sciences and Technology, ETH Zurich

delivered a colloquium, titled, “Mechano-Genomics in Health and Disease”, on 14t May,
2024.
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12. Prof. Sabu Thomas, Director, School of Nanosciences and Nanotechnology, Mahatma
Gandhi University, delivered a Colloquium, titled, “Circular Economy: New Opportunities
in Sustainable Nano Materials and Polymer Bio-Nanocomposites,” on 11t June, 2024.
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15. Outreach Programme

Open Day 2024

CEBS organized Open Day events on February 27t and 28th, 2024 to celebrate National Science Day.
On February 27th, 220 students from seventeen colleges of Mumbai participated, while on February
28th, 120 students of six schools of Atomic Energy Education Society (AEES), Anushaktinagar were
welcomed. The Open Day provided a valuable platform for students to interact directly with
representatives from colleges and schools, enabling them to gather information and make informed
decisions about their future academic pursuits.

During the Open Day event for CEBS students, a Science Shibika (Science Exhibition competition)
was organized. CEBS students showcased various science exhibitions for the attendees. Each
attendee, along with their respective representatives and faculty members, voted for the exhibitions
they found most impressive. Based on the voting, the Best Science Exhibitor was awarded a cash
prize of Rs. 10,000/ - along with a certificate, while the second-place winner received a cash prize of
Rs. 5,000/- along with a certificate. Additionally, students had the opportunity to visit all the
laboratories of CEBS, gaining insight into the ongoing scientific research conducted at the institution.
Science exhibits, undergraduate experiments, live demonstrations were put up in the Physics,
Chemistry and Biology undergraduate labs. Integrated Masters and Ph.D. students engaged in
showing the exhibits. The exhibits as well as the explanations given by the students were well
appreciated by all. Feedback from all attendees was collected and appreciated for its valuable input.
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16.  Events 2023-2024

16th Foundation Day of UM-DAE CEBS
On Monday, 18th September, 2023, UM-DAE CEBS celebrated its 16t Foundation Day. The event
tfeatured Dr. Anil Kakodkar, a distinguished Nuclear Scientist and Founder Member of the Centre,
as the chief guest, who delivered an address to students, faculty, and staff members.

As part of the celebration, books authored by the following CEBS faculty were formally

released:"
1. Prof. R. V. Housr and Dr. Veera Mohana Rao - “A Graduate Course in NMR Spectroscopy”
2. Prof. V. K. Jain - “Synthesis of Inorganic and Organometallic Compounds”
3. Dr.S. R. Jain, Dr. B. S. Paradkar and late Dr. S. M. Chitre - “A Primer on Fluid Mechanics
with Applications”

During the ceremony, medals were presented to the Quanta 12 (Batch 2018) students who
graduated in April 2023. The stream topper and Kalyani medal were awarded to the following
students from this batch
Biology Stream Topper - Ms. Anoushka Sachdeva

Chemistry Stream Topper - Mr. Swarnava Mitra
Mathematics Stream Topper - Mr. Lokendra Meena
Physics Stream Topper - Mr. V. S. Tharun Krishna

S. M. Chitre medal (Overall topper) - Mr. Swarnava Mitra
Kalyani Medal - Ms. Anju Cyriac
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Constitution Day Activity
26th November is celebrated as Constitution Day to commemorate the adoption of the Constitution

of India. As part of the celebration, DAE has assigned an activity for everyone to participate in the
online "Read the Preamble" activity on the MyGov portal and download a certificate. The link was

circulated to all CEBS members.

Prof. S. M. Chitre Memorial Lecture
Prof. S. M. Chitre Memorial Lecture was organized on 11th January, 2024. The late Prof. Chitre

had a profound passion for music. As a tribute to his passion, his student Chandraveena
Shri S. Balanhdar was invited to grace the event with his musical talents. He delivered a
lecture on "Musical Cognition - the Science and Art" followed by his performance on

Chandraveena.




A PTOMoy,
3¢ q (oS

-

)

sauaie®

C\O : ANNUAL REPORT
& Audited Statement of Accounts 2023-2024

Nurtuy,
)
og

Fifss faeme yod ey

Celebration of 75t Republic Day

UM-DAE CEBS celebrated the 75th Republic Day on Friday, January 26, 2024. Faculty, staff, and
students enthusiastically participated in this significant occasion. The students led a parade from
the Takshshila quadrangle to the Nalanda quadrangle, showcasing their patriotic spirit and unity.

Following the parade, everyone gathered to sing the National Anthem, symbolizing their collective
pride and respect for the nation. Shri S. Balachandar was the chief guest, and Prof. Jacinta D’Souza,
officiating Director of UM-DAE CEBS, delivered inspiring Republic Day speech.

Swachhata Pakhwada 2024
Regarding office order 418(|)12024-555/1105 dated 18/01/2024, “Swachhata Pakhwada” for DAE

institutes was to be observed at UM-DAE CEBS from 16/02 /2024 until 29/02/2024. UM-DAE CEBS,
Mumbai (henceforth mentioned as CEBS) carried out several activities that included the entire CEBS
fraternity (students, staff, and faculty) to observe this fortnightly event which is mentioned in detail

below.

1) Clearing the scrap (February 16, 2024 until February 25, 2024)

As a token of inspiration from “Swachhata Pakhwada”, CEBS has initiated the commitment to
recycling and reusing paper waste as a stepping stone towards achieving the ‘go green” objective.
Henceforth, the paper waste generated at CEBS will be recycled by M/S. Vinod Trading Company
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(Government approved) in exchange for the following merchandise made from recycled

paper/materials:
a) Printing paper
b) Jute bags
c) Conference notepads
Hereafter, CEBS will remain committed to reducing the carbon footprint of the institution by

encouraging and indulging in the recycling and reuse of different kinds of waste generated in the
organization. This is also aimed at de-cluttering materials that are earmarked as ‘waste’.

I
@
=
o
-
g
=
-<
0O
o
©
<
o
2
©
[
=

2) Waste segregation at source (February 16, 2024 until February 29, 2024)
As a commitment towards conserving the environment, CEBS has also initiated a practice of

segregating the waste at source into different bins. This would simplify the above-mentioned
commitment to recycling and reusing. Under this initiative, distinct colour-coded bins have been
placed at various locations in the Nalanda building (laboratories and offices) to ensure that the
relevant waste is appropriately segregated at source. Following colour codes have been introduced
throughout the institute to efficiently separate the waste at the source:

a) Red =>» Biohazard waste

b) Green =¥ Biodegradable wet waste

¢) Orange = Clear broken glass

d) Blue =» Paper waste

e) Black =>» E-waste

f) Yellow =» Plastic waste
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3) Composting the bio-waste (February 16, 2024 until February 29, 2024)
As a commitment to reduce the carbon footprint and to ‘go green’, CEBS has implemented a policy

to prepare compost from the biodegradable waste generated mostly from the institute’s canteen and
garden area. To accomplish this task, a bio-composter plant has been installed within the premises.
The compost generated will be used as a manure for the plants in the garden areas of CEBS.

Henceforth CEBS will take more proactive steps to reduce its carbon footprint.

Rinse Rinse
and dry and dry

./
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4) Beautification of CEBS (February 16, 2024 until February 29, 2024)

To beautify the CEBS campus and improve the air quality of the workplace, a variety of oxygen-
emitting plants were placed at various locations. This would further ensure “Swachha” and healthy
surroundings for the members of the institute. (Add more pictures of plants here...)

5) Waste management workshop (February 20, 2024)

To create awareness about the importance of waste management/segregation, an interactive
workshop was conducted in collaboration with the Green Communities Foundation (GCF) Mumbai.
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The volunteers from this foundation sensitized the students, faculty, and staff members of CEBS
about the impacts of dumping waste injudiciously and the necessity of effective waste management.
They also demonstrated with their game activity how efficiently the waste can be segregated at the

source.

6) Student activity: Essay competition (February 14, 2024)
Being a student-centric institution, the celebration of “Swachhata Pakhwada” cannot be complete
without the participation of the students. An essay competition was conducted at CEBS where the
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undergraduate students of CEBS were given the theme “Swacchata Hi Suraksha” to express their
thoughts in a time frame of one hour. Entries were received in both English and Hindi languages. A
duly constituted committee evaluated the essay write-ups and Mr. Ashwin Bishnoyi (which year
student???) was awarded for the best essay. He expressed his views on “E-waste management:

Importance of the initiative”. All other participants were duly acknowledged by awarding them a
certificate of participation.

7) Student activity: Wall painting (February 16, 2024)

As a part of celebrating the “Swachhata Pakhwada”, students of CEBS also indulged in the wall
painting competition. The theme for the artwork was also “Swachhata Hi Suraksha”. Five groups of
students participated in the event and their artwork was evaluated by the duly constituted
committee. The best painting award was won by the group comprising of Mr. Priyansu Sahu, Mr.
Anirudh Rameshan, Ms. Greeshma Anil Kumar, and Ms. Ranya Sharma (4t-year BSc-MSc students).
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8) Student activity: Nukkad Natak (February 27, 2024)

To accentuate the importance of waste management, the students of CEBS wrote, directed, and
enacted a “Nukkad Natak” Skit play. In their presentation, they lucidly highlighted various ways in
which one can carry out waste management both at the macro- and micro levels. The take-home
message from the play was how this habit of waste segregation at the source can help all of us
preserve our environment for future generations to come.

8) Pledge and Shramdaan (February 29, 2024)

On the final day of the Swachhata Pakhwada festivities, the members (students, faculty, and staff)
further consolidated their commitment towards the cause by taking the “Swachhata Pledge” for
getting involved in waste management activities regularly. The members also carried out
“Shramdaan” to remove the non-biodegradable articles from the various locations of CEBS
(Nalanda, Takshahsila and Prefabs). The collected articles were segregated and sent for recycling.
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The Swachhata Pakhwada ended with prize and certification distribution to all the participants in
these events.

International Women’s Day

As per the DAE’s email dated 26t December 2023 concerning the Supreme Court guidelines for
addressing sexual harassment, the following action taken at UM-DAE CEBS:

In compliance with the court order, billboards displaying information about penal consequences
along with toll-free and dedicated phone numbers have been installed across the three campuses of

UM-DAE CEBS, namely Nalanda, Takshashila, and Prefabs.

Additionally, on March 8, 2024, Sanitary Napkin Vending Machines were installed in the Nalanda
(Ist floor, Ladies washroom), Takshashila (4th Floor, Ladies Common Area), and Prefabs
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(Washroom) and all women (students, staff, faculty) of CEBS were distributed flowers and
chocolates.

Furthermore, International Women’s Day was celebrated on March 12, 2024, with a lecture by Dr.
Varsha Apte of IIT-B, who shared her personal journey and experiences.
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World Environment Day

In celebration of World Environment Day, UM-DAE CEBS has taken a meaningful step towards
nurturing our planet by organizing a tree plantation drive on 5% June, 2024. Together, we planted
new life, strengthening our bond with the Earth and committing to a sustainable future.
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International Yoga Day

International Yoga Day was joyfully celebrated on 21st June 2024. The theme for this year was “Yoga
for ‘Self and Society’. The event saw active participation of faculty members, staff, and students,
who were eagerly engaged in the practice of yoga under the guidance of Ms. Dipti Deshpande, a
well-known yoga teacher. Ms. Deshpande shared her expertise by demonstrating yoga asanas that
can be easily performed while seated in an office chair and explained the significance of theme. The
session brought a sense of rejuvenation and well-being to all participants, fostering a positive and
healthy atmosphere.

SAMAVAYA 2024 : Students Activities

The student clubs of UM-DAE Centre for Excellence in Basic Sciences, once again join forces to
organize the institute’s annual cultural fest SAMAVAYA 2K24 from Saturday, 30th March to
Saturday 06th April 2024. The off-stage events commenced on Saturday 30th March and were held
throughout the week in the Takshashila Mess and the Classrooms of the Prefabs. The on-stage events
were organised in the Kusumagraj Marathi Bhasha Ani Sahithya Bhavan, which commenced with
an inaugural ceremony, graced by the esteemed presence of Prof. Jacinta S. D’Souza -Officiating
Director, Dr. Ameeya A. Bhagwat - Convenor, Student Advisory Council, Bhupesh Kumar
Gangrade - Registrar, Dr. Mahendra Patil - Warden (Boys), Dr. Sinjan Choudhary -Warden
(Girls), other Professors and Teaching and non-teaching members of the family. The holy lamp was
lit by Prof. Jacinta S. D’Souza, Dr. Ameeya A. Bhagwat, Bhupesh Kumar Gangrade, and Anirudh
Rameshan & Prajna Shubhranshu Mahakur - the two ex-Secretaries, Cultural Affairs. The fest
witnessed exceptional student participation and proved to be an enormous success.
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The Fest had kick-started a week before with Kalakriti, the
Art Club of CEBS, engaging the CEBS art community over
the first weekend through its annual art fest ORIS on the
- 30th and 31st of March in the Takshashila Mess. The fest
i commenced with the Charcoal Workshop tutored by Mr.
Nitin Juvalkar from the Unnati School of Arts. It provided
the participants with valuable insights into Charcoal art
techniques through a hands-on experience of the art. A
variety of art supplies was made available for all to engage
in activities such as drawing, painting, quilling,
embroidery, and mehndi design.

Following the workshop, the club also organized events
such as a Harry Potter-themed treasure hunt, and a face-
painting competition. The next day, there was an origami
workshop conducted by Prof. R. Nagarajan, who shared
his experience on origami techniques with the students.
| The next surprise in line was the pixel art canvas which

was kept open to all to be filled with mesmerising strokes. Oris concluded with the awaited musical

Karaoke Night, which all students enjoyed to their hearts” content by vibing out the night by singing
their hearts out to various Bollywood and Bhojpuri songs. End of the day, it met the satisfaction of
both the karaoke singers and the club hosts.

The Literature Club of CEBS hosted four main events - Poetry and Short Story Writing
Competitions, A Treasure Hunt, Just a Minute, and Battle of Wits. The Poetry and Short Story
Writing Competitions were held on the 01st and 02nd of April 2024 and showed us the wonderful
literary talents of the students. The Treasure Hunt also commenced on 01st April, 2024 and was
undoubtedly the most intriguing of all the events. The plot and clue were cleverly developed by the
club members and brought out the competitive spirits among the teams - from thinking about the
wildest ideas to venturing into the random terrains. The Just a Minute was indeed a brain-tasking
event and indeed brought out the coordination skills between the memory, thought and speaking
skills of the participants. The Battle of Wits was indeed a sight to behold. The winners of the
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competitions were felicitated and awarded prizes on stage. Apart from these, other smaller fun
events like crossword and jigsaw were also conducted by the literature club to engage all.

The E-Game club of CEBS, this time, went old school as they hosted an exciting and fun Board &
Card Game night, Re-roll on Wednesday 03rd April in the Takshashila Mess. The event offered a
wide variety of social deductions and deck builder games that engaged everyone from the noobs to
the pros. One highlight of this day was another side event in collaboration
with the mess committee - Just 2 Minutes - a one-of-a-kind Maggie-making 03
competition held simultaneously at the same venue. A pr

RERT. .I.;L

Pravah, the Dance Club of CEBS, presented several dance performances, with their members taking
thelead in curating three of them - All girls, All boys, and Padmavat, the Musical. The club organized
its first-ever Musical and sure to say it was a blast. The audience got hooked to the acting and
dancing of the students and it was certainly one of the best
performances of the fest.

The perfect combination of music combined with energetic
moves ranging from the semi-classical to the freestyles have
always made the performances of the Dance club heart-
capturing highlights of the day.
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The Fest ended with a bang - the Quanta-13 girls put on a dramatic performance that
was the icing on the cake for this year.

The Photography & Cinematography Club of CEBS screened
the three short films they had produced taking time off from
their busy first-year schedules - ‘Can You Hear the Silence’,
‘Masquerade” and “Akin’. A grand success it was as students
and faculty enjoyed the talented hands of students at direction,
script, production and acting given the short period of time. The
creativity shone through in the final products viz. “Can You
Hear the Silence’” and “Akin’, have always earned us a place in
the short-film competition of the Inter IISER Cultural Meet
(IICM) 2022 and 2023.

"Can You Hear the Silence" is a film which revolves around a
girl who becomes engrossed in preparing for a competitive
exam and struggles to maintain her relationship with family and
friends, a theme relatable to all students alike. It was screened
again on stage in the Green Technology Auditorium on 10th
April for the faculty and staff.

On the same day, the club also presented their first
groundbreaking short-film Akin which had competed in the
Inter IISERs Cultural Meet (IICM) 2022. It explored how individuals from different socioeconomic
backgrounds handled a disease, blending entertainment with a profound message.
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"Masquerade" a low-key thriller mystery, was produced
exclusively for SAMAVAYA 2K24. This film follows the
protagonist's quest to uncover the person responsible for turning a
once jolly, lively girl's life so miserable that she gets mentally
challenged. The suspenseful storyline and intricate character
development kept the audience on edge, showcasing the students'
ability to craft engaging and thought-provoking narratives. MIASQUIE ':,'\‘ [[DIE

The "Stories in Clicks" competition showcased the incredible

creativity of students, combining their talents in both photography and writing. Participants were
challenged to capture intriguing photographs and weave captivating narratives around them,
demonstrating a seamless blend of visual and literary art.

Navras, the Theatre Club of CEBS, have always
succeeded in engaging students and faculty alike
with an influx of emotions and theatre. The club
presented its prize-winning performance in the
IICM 2022, “Asmanjas’, which translates into a
dilemma. The script was written by Ms. Nisha
Vishvakarma. Although the cast was different,
the drama was more impactful and darker this
time. The script revolves around the story of a
body that is about to die whilst the brain and the
mind fight with each other accusing each other of
being the reason the body suffered so much, life
was in vain, and didn't appreciate the life and
ended up attempting to suicide. The play was one
of the moving performances of the fest with many

of the actors winning the hearts of many
professors.
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One of the highlights of the last day was the Fashion Walk featuring different
cultural ethnicities around India, in which Prof. Jacinta S. D’Souza - the
Officiating Director, took the spotlight.

The Music Club of CEBS has always been instrumental for concluding events with a blast, and this
time also, it kept its name. The club organized the Karaoke night in the Takshashila mess on the
night of 31st March 2024. Another of the events hosted by the Music Club was the Musical Open Day,
which pooled a good-numbered audience showing great interest in exploring various instruments
and trying them out.

Reserving the best for the last, the club
organized its best and most enthralling
curations on Saturday, 06th April, the last day
of SAMAVAYA 2K24, in a wide array of
musical performances encompassing various
genres, including classical, rock, folk,
contemporary, fusion and poetry recitals. The
music club’s best band, Sehr, gave a spectacular

show as their swan song debuted their newest band "Tachyons" from Quanta 17. The stage events
included melodious instrumentals, musical duets, solos, and even poetry.
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The day ended with a long appeasing pro-show by the Rudra Veena artist, S. Balachandar, and his
pakhawaj accompaniment, Dhaval Mistry leaving the audience "real speechless".

A huge shout out to all the anchors and other visually present and absent people who helped with
the smooth flow of the show with their play of words and presence.

Organising Team

Faculty Coordinators

Dr. Ameeya A. Bhagwat (Convenor - Student
Advisory Council)

Dr. Mahendra Patil (Warden)

Dr. Sinjan Choudhury (Warden)

Core Committee

PS Abhijjith Sankar, Chinmayee Sahoo
(Secretary - Cultural Affairs)

Naman Mishra, Anirudh Rameshan, Prajna
Shubhranshu Mahakur (Advisories & Former
Secretaries, Cultural Affairs)

Club Coordinator

Art Club: Ranya Sharma, Kuldeep Meena
Dance Club: Trusha Ramteke, Chanderpal

Dr. Brijesh Prithvi (Warden)
Dr. Swagata Sarkar (Art & Literature Club)
Dr. Subhojit Sen (Music Club)

Mamun Haider Ali, Neel Gajjar, Adityamani
Nagar (Designs & Outreach)

Aswin Bishoyi, Trusha Ramteke, Yavnika
Bansal (Programmes, Media & Management)

E - Game Club: Manan Rawat, Vishvas Ranjan Srivatsav

Literature Club: Neel Gajjar, Amogha Singharia

Photography & Cinematography Club: Aswin Bishoyi, Dhriti Kotwal, AS Shreeni Lokesh Kumar
Theatre Club: Chinmayee Sahoo, Saharsh Shanu
Music Club: Mamun Haidar Ali, Yavnika Bansal
Social Media Team: Pei Rejuli Godak, Soumita Das
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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, 7588666003
Mob; 3960600382, 3960600383. Email : bblcakop@gmail.com

Branches : Pune & Mumbai

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 UM-DAE-CBS as on 31* March, 2024 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 institute:

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.

2. Grant given under different heads such as INSPIRE, DAE, DST, etc. are shown
separately.

3. Indirect income of previous year was Rs.1,18,86,651.00 as compared to current
year Rs. 89,82,196.00 The major decrease in indirect income is due to withdrawal
of Fixed Deposits. Similarly indirect expenses for current year are increased to
Rs.29,21,49,535.06 as compared 1o last year’s total expenses of Rs. 21,22,48,308.90. Major
heads in which increase are reported are Conservancy & Maintenance Charges, Laboratory
Consumables, overhead expenses, Salary Expenses, etc.
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4. Provision of Salary for the month of March 2024 was not made in books.
5. Accounts are generally maintained on cash basis.

6. Depreciation is charged as per SLM method.

Our suggestions regarding audit as follows:

1. We suggested in last year audit that CEBS needs to conduct monthly/quarterly review
of accounts to ensure more efficient internal control in submission of accounts.

BBCP and Associates
Chartered Accountants
FRN: 126822W

CA Sumit D Biranje
Partner

Membership Number: 118450
Place: Mumbai

Date: 30/11/2024
UDIN: 24118450BKCRSQ6493
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Partner

Membership no 118450
Date: 30/11/2024
Place: Mumbei
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UMDAECES
University of Mumbaj
Vidyanagari Campus
Mumbai
Balance Sheet as on 15t March 2024, o e
Particulars Schedule no. as on 31-Mar-2024 2s on 31-Mar-2023
m. 24,75.28,034.64 86,51,35,903.02
& Surplus ; p 90,93,577. 21843445715 (w.sv.zmuj 17,92,09.66459
|Current Liabilities 3 8,06,597.00 25,64.286.00
otal z 18,17,73,95059

ASSETS
Application of Funds: z o
I 2,54,50,000.00 2,31,50,000.00
Carrent Assets 5 2227758357 3,7421540581

Total 2 ™ 18,17,73,95059
For
BBCPand Associates
Chartered Accountants
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UM-DAE CBS
University of Mumbai
Vidyanagari Campus
Mumbai
Income and Expenditure Statement for the year ended 31st March 2024,
PARTICULARS SCHEDULENO | 1-Apr-2023 to 31-Mar-2024 | 1-Apr-2022 to 31-Mar-2023
Revenue from Operation
Indirect Incomes 6 89,82,196.00 1,18,86,651.00
[TOTAL §9,82,196.00 1,18,86,651.00
Audit Fees 2.53,700.00 2,68,450.00
Conservancy & Maintenance Charges 2,85,99,799.00 1,75,28,162.00
Contingency of VF 1,51,666.00| 38,731.00
Conveyance 40,24,886.00 36,88,148.00
Expenses for M.Sc Students 1,38,92,707.21 1,70,40,753.00
Exp for PhD Stud, 4,76,170.00 4,94,700.00
Guest Hosue Expenses 34,523.00 82,500.00
Laboratory Consumables 2,06,91,590.81 1,76,48.330.66
Library Expenses 40,33,142.00 47,17,247.95
Overhead Expenses 50,07,212.84 46,51,033.55
Repairs & Maintenance 1,04,86,696.00 1,32,47,651.00
Salary Afc 11,86,01,892.00 10,31,24,492.00
Advertisement Expenses 76,257.00 1,83,426.00
Depreciation on Fixed Assets 6,03,80,853.00 1,94,92,773.00
Interest on TDS 16,971.00 34,426.00
Printing & Stationery 95,810.00 74,777.00
DPR Comsumables. 1,03,13,052.00 80,65,264.00
Foreign Exchange Loss 13,151.74 .
Balmer Lawrie & Co. Ltd. 3,49,072.00 8,77,175.00
Income Tax - 8,38,456.00
Phd. Contingency Grant 2.76,186.00 51,985.00
Azadi Ka Amrut Mahotsav - 27,945.00
Indirect Expenses Under DPR 59421.46 61,882.74
DG Maintenance 43,542.00
I e Import Equip 5,556.00°
TATA Power Ltd 1,42,65,678.00
TOTAL 29,21,49,535.06 21,22,48,308.90
Excess of Income over Expenditure : (Z,Sl,ﬂ.&”lbu (WI,BIN-)#

For

B B C P and Associates
Chartered Accountants
FRN - 126822W +

.
Partner

Membership no.118450
Date: 30/11/2024
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SCHEDULE NO.a
CAPITAL ACCOUNT
PARTICULARS AS AS 31-MAR-2024 AS AS 31-MAR-2023
ant Frin INSPIRE Faculty Award - Sanved Kolekar - 1,22,850.00
(Grant From INSPIRE Faculty Award for Tripti Bameta 4,65482.00 4,65,482.00
Grant Recd. From RRF for H.M Antia 13,50,000.00 13,50,000.00
Grant Recd From SERB for Padmnabh Rai 20222025 2,30461.62 64,63,918.00
(Grant Recd From DST Fro Neeraj and Sangita 1A47,517.00 1,56,261.00
(Grant Recd From Indo-Swedish Project for Ameeya 39162200 3,91,622.00
(Grant Recd From INSA for Dr. Gopal Krishna 4,29,713.00 4,89,713.00
ﬁ! Recd From SERB for Sangita Bose 2022.2025 222,111.00 23,26,144.00
t Reed From DAE in RBI A/c 67,53,20,889.00 29,19,47,554.00
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
Grant Recd From NASI - Gopal Krishna 4,64,914.00 4,64,914.00
GnﬂRxdFmRRbeK.lnthﬁyndniu 1,27,012.00 3,44,038.00
Grant Recd From SERB for Sunita Patel . 10,15,076.00
Grant Recd From SERB-NPDF for Vaibhav Kumar Shukla 1,22,341.00 1,22341.00
Grant Recd. From SERB to Sinjan CHoudhary 2019-2022 1A41,457.00 15,01,224.00
(Grant Recd From Trushna Exim for Dr. Padmanabh Rai 17,00,906.00 17,00,906,00
Grant Recsd. From DST-INSPIRE for Saket Suman . 31,127.00
Grant Rece From Inter University for Dr. Sujit Tand - 95,000.00
Grant Received From DAE 50,66,58,138,00 50,66,58,138.00
Ln:mcm Recd From DAE 5,59,26,187.02 3,35,26,187.02
Received From INSA for S. Kailash 3,46,000.00 2,85,000.00
Grant Received From INSPIRE for Sreemoyee Sarkar 13,92,550.00 13,92,550.00
Grant Received From ISRO for Bhooshan Paradkar - 8,13,762.00
(Grant Received From RRF for R. V. Hosur 1,05,221.00 13,05,221.00
Grant Received From SERB for Sangita Bose a 6,45,701,00
Grant Received From UGC for Dr. Alpa Dashora > 1,51,296.00
(Gt 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 5,62.897.00
Startup Grant Recd From UGC - Basir Ahmad 2.54,784.00 2,46,083.00
Startup Grant Recd From UGC for Ananda Hota - 3,81,773.00
Startup Grant Recd. FromUGC Fro Uma Divakaran 5,92,953.00 5,92,953.00
UGC Grant - 89,30,292.00
TOTAL 1,24,75,28,034.64 86,51,35,903.02
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SCHEDULE NO.2
RESERVE & SURPLUS
PARTICULARS AS AS 31-MAR-2024 AS AS 31-MAR-2023
Surplus
Opening Balance (68,59,26,238.43) (48,55,64,580.53)
Add: Profit/ ( Loss) for the year (28,31,67,339.06) (20,03,61,657.90)
TOTAL (96,90,93,577.49)] (68,59,26,238.43)|
SCHEDULE NO.3
CURRENT LIABILITIES
PARTICULARS AS AS 31-MAR-2024 AS AS 31-MAR-2023
Duties & Taxes 5,05,948.00 60,612.00
Earnest Money Deposit 4,34,001.00 2,51,193.00
M.Sc. Students Refundable Deposit 22,13,481.00 18,82,481.00
Phd Scholars - Refundable Deposi 3,36,160.00 2,70,000.00
Inspire Project (27,82,993.(!))1 -
Provision for TDS on Salary - .
Advance from Mumbai University 1,00,000.00 1,00,000.00
[TOTAL 8,06,597.00 25,64,286.00
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SCHEDULE NOS
CURRENT ASSETS
[PARTICULARS 'AS AS S1-MAR-2024 AS AS 31-MAR-2003
Deposits (Asset) 23,38,467.00 23,38,467.00
Loans & Advances (Asset) 5,19,565.00 99,15,685.00
Cash-in-hand 38,296.00 41,505.00
Bank Accounts 1,27,12,083.87 2,11,96,361.81
Fixed Deposit 46,86,364.00 18,20,364.00
Accured Interest on Bank FD 17,15,660.00 18,24,048.00
Income tax / TDS FY 2021-22 : .
Tds on Income 267,178.00 2,85,110.00
TOTAL 2,22,77,583.87 3,74,21,540.61
SCHEDULE NO.6
INDIRECT INCOME
PARTICULARS 'AS AS 31-MAR-2024 AS AS 31-MAR-2023
Fees Received From M.5c. Students 30,40,392.00 33,44,726.00
Fees Received From PhD Scholars 3,12,300.00 342,300.00
Miscellaneous Income 16.39,755.00 22,89,652.00
I an Fixed Dep ’ 22,88,592.00
Interest on TDR with Bank of Baroda 25,31,459.00 5/03,286,00
Interest Received on Saving A/c 4,74,630.00 4,93,001.00
[Overhead Exp, Recd. 8,65,000.00 >
Mess Charges Received From Students - 25,18,489.00
Fees Received From Project students 1,14,000.00 96,000.00
Rent Received . 5,251.00
Interest on IT Refund 4,660.00 4,594.00
NGPE.2022 ’ 760.00
§9,82,196.00 1,18,86,651.00
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