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ﬁmmgl sﬂﬁanﬁmaﬁrmﬁwm%‘%aﬁv. CholeraYaeO (VcYan)ff
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sl anfAe €1 39 38T W, &7 I idel H I Wd § fF = N v @1 9 e ¥
qule A & AT ATIATCHR TN Y ITTRTHRAT &1 3 36T & AT gH Al WA i
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ST g 3R AT Srar § 6 ¥ FgUSeeRersT # ANEe Hd §1 AR 1 3REF (3880T & fa,
UUolh, 3RaAssh, IRBNAR1, IETHIAR, IBTATHINR, IBR2 31fe), 30 [AfEgaa 3k
SEAeA  fAeaAfeldsl W YHRT 3T W@ gl §H  AREITh-HASHI-IARTAT-old IR-HITSIT  IRTAT
(TATAHNHRTAT) & o fohw a0 Jet & affer F & v d9d sohcer FX W} & o gHad: T
N ST &F AN THIeh & TGl Hhd gl §H USSR H dehfodsh ECeidar H It HHTfad
HENERT &l FHS & fAT WA] HAarl 3R 3ad AU TAUHI3RUAT W Fed Fhedl W
g1 &7 S A Naved @1 anfAe et arer fafkise Arsdr-3muaw $r sfAwnEt f 3R s &= 3R
I TATAAINIRUAT & 1Y U 3767 [QhfQd el &7 ST @ &l

) g AT IR PAcanfes aRadat & desl # tagmider Afeaa (SHiva) @ I &
dhoeh T A go URIH & g [t 3R Aifaehr & @oge &1 SR & 81 67 AeT &9
¥ AEger 3y 3R srsaes FfSaamitd W Alse & &9 7 wue R Fa § af a5 gar
TR ST T o Wdfda o Fr g AeeEE @ Fa g #r g 3R FifEe Gohdl |
gfafshar Tl §1 g7 3caRadt N & TdgR & IFETIT Fiad 3R PIRAPT F I377ar A @A &
fT 3=a 3ia AT & fAU SATSher 3TN $T Teh IATTHA Sl HT 3UTT I &1 Gfh
AfATE HIAEH aEhem AR F HT TAC Wl § Aehed! & Fefd §, SHAT §H Swaw &fd
T gear IR T o1 Tl wEAET F e : Foew sfFcaFa i anfie’r & o s &=
g1 §H WA adeel 3R 3EE Hafdd wrif 7 gl iaefe god ae & far agaw sAfser
dahelien [fld &t & TR @ g1 A 1A 3R Fareey 3R (90 A7 T3 o IRTHA H gHHT
oTET SR B TAY & FNT ATNRBTNE, TRHRES, aTigeNferRiaT, dNhToerd, Yo aravetsl
w@ﬁwﬁammgwa@ﬁmwm gl

M) AR W Afafat v 3R Aceifow fge 7 aara gfafar & 56-f1S geer &1 gwer 9
¢ o U & @ SEAATT R S arelr AYAG-TAET gar AcHiHT T gER-Ae fafafer gidadr
¢l g I AT TeIa-TadT AR T ggare H § e 3udier RAfew ardwar & faw fear o
Thar gl faar & 30T g & 3, I HE & Sl & [olU 39 &l &dl & [edre 3R
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U HIATTA HER PN §g & FATTieish IR TART-3efhel Th & VNG & 7 TaTH & &7
ACTAANTHFH T 3TART Fleh SNfdd JUMTeAT I JATIRONT AQAT & Siq Tarafas goa & fagevor
Wt 17 T W@ &1 Tge IR, §H fG@R § fF US95 AGS &7 FeUhiieled 39T i IR F
TATTIT HY FGol Hehell ¢l aT FAEY TaGAe! # FHIfSATeANT AIGsT 7 fer o aeerna & 3
A o S TEEfas IRadd ghe §U 3R AR & 3TN W ARGAorae o1 & Agshifeae
afafafd & sgara &1 Taha fGAr T BARC & TEA9T A, gAx AT H F7% dag-TagaTeierar
¥ 33 AeEifos RovanfHer @1 gerar fHar 2

¥) 3RTAT S-FATgCeldd (IARGN4) TTATT TAARTAT & #ARY 3R HriF @ garfad &1 gt §,
G 3fefdie; GfhaT | THIRTAT & 5'-3A3fqdiied &l (5'-AI3R) # 3Rei4 st &
3ufeAfy 3 AR W 3qaTE T gar &t &1 gTellfeh, 1G4 TEAC 38 Ul 7 & T & &7 7
3aRe TEEH yfafte #ge (IRES)-AEqey 36qdie 1 3 derdr & Hendl §1 I8, 57 Taeaiiig
WET -1 & AoR HAUEH & UeehlSaT oA dled AT cIAP1 Siiel & Yidor@ & 3WHAT & &
o9 5-gAAR (1.7 dhell) & TWH 5'-BR W Th [IhEardl TaTd ARl 4-3T6e 3efshH &Wiehel I
ggaT dr RAE Fa &1 S Taeaf@y &t gara FHifdiepr 31fdaca & serar &ar ¢ 3R RJffea S
FITARIIT 7 3cATF 3TRTFT gIar &1 3AETT TT @, TATANR 3T, W8l FFIERdr 3 g-
Tae W@ A Ward W aReRigd 31Ta-f73R Selegor 3 AR 3RS 4 §T9a &
TS T Y A g1 FHb 3Heldl, SrAfea-foles aAfAARRS: BioCyTASQ &I 3UINT & G4-
RNA-fafarse 3/@819uT cIAP1 5'-UTRin SRS H rG4 TEAT & ST I AT T ol eoaey
a9 I8 § &, cIAP1 5-UTR & rG4 W1 & fdued & gRumArasy HIfAent # sEasds
FfABLST RUIET & 3efare & ATChg HAl T 8, S Teel HT $g Rl & Awlid rG4 =T &
3TJATe-FaR eI T FSId &l ¢l SHebh 37edl, cIAP1 rG4 U GaRT 3ffale T gefer IRES-
TaT ald @ gl §, T99 3fUF FHGA cIAP1 5-UTR # T HRRETT HeldG SIaT & ATETH
T BT &, i T aaifaa RAfecda a8 g Iodr gl

$) AT @ IaT Tl ¢ fh THdld) HHAUT Al AR W aRR Welelel & AT AaeT Aefer
TATIT ThATIT HT YA A FAT g1 Toel Rt @ gar =rer § & voddy dhaor & et
TAEHIeEAE AR TEEHAeaE 90 AT A F § § AR MY § 9dT T § 5
sperelol-1,6-[SEhIEhesT 1 (ThHaTdT1) TEdl HHACT T HYIS Fal § AN AT HRE Fhos
110 FH3T (THUT 110) FT 3TN FIF TIIAT GIRT Thadrl & viaaiafes RutanfHer & vh 3u=ard
JT P IAPR AT g1 9% 37arar, g7 RUie :a & & ZMYNDS8 FaAifasad MAPT QéIA-ahifsdr
SNl TSI HT FhRIHS T § AAAAT e g Hea T dorar &l g, S ~=d &
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¥ gfadesT 2022-23

TFElAS fahrd & wh yHE @t g1 g8 3faReEd, ZMYNDS MAPT Sl & #icR wo@ famss
&Er A tReefe ®7 F g e SNa-3msanhidy Tafer & [Fala #ar §, 598 MAPT213
S IS ITSEHIA S fFeAfFT S gar AT ST §1 ZMYNDS & 3 facide
% HROT MAPT213 # Jef¥ g5 o= Fmfad T & =Q0o1er fadiesd Frdshal & Hafd 3G MAPT
NET-ifsar grafsree fAcafda &I gar fear| s@e 3remar, MAPT213 $r Teeifts iffcafda &
WMAPTmaH-aﬂ%meaﬂ?rgm dT ORE, ZMYNDS-TaTfeld Ifderds fafaada 3=
eI [aeA-TaR Siielr & #f <@ Ir UT| Aeffgh §9 § AR URUNH AT HeHd Hl Serar
¢ & fav MAPT &fgd fafdies 7geter a2r & Siel & ZMYNDS-fR ufdelas fafaaswer & ves
IYIT T B TS I &

Th) AN TA MY F Il Ioiar ¢ 6 Ascwiiesar 3R tScarfors Wehad-Agerhi-gar
Sl X faEsH-Herde afaefierar §HAa dcfek iSadleh I aa W # g HgcaquT gl
gTH qRade fafdest SATRIT & g@r ST §, o arehie-3-gy e, estsa e, afdhad T,
e o1, TTHE & TTY-ATT SARS-Cov2 THAUT o fAe &1 [(@sa 9 & 3oy &
gRade & ®RT 3RT AscTicgdd fAEsa i Fal, A3RW1 F3 FROT & & TohdT § - ST TH
9 g5 FRmae, $3R & @Y STadd B FA, Ieqare F 9G F AN F FASAAT - T TN 7R
TIcHE IRANA! T HRUT dofd § AScIlesdl, [0 FEWRFISAA FG ATl gl HASCIhlogdd
BISRFGSld HefoR Telld & Ueh & & Yclleh §| AN MY ARSI edel FIERFYSe i Igd HH
F#FSN ST arell 9fhadl 9X 9ehTer STeldT g

FFICUAAT Tt

STHUADICS Sl T3TS-Herddl ued Siée avae Afasgamnh [(ftet & afomr e wifa &
STaS[E U Hegersll THedT Sl g5 &1 Sfafsh S Taelm siasgamoh & ol Ae{dqd ¥ & Fh
W@ & W Ft & 3Afifd aF F TASET FIO 88 aF AT ¢l SHF I, §H dhaard TolsH
f3Tse Wielsldl IR ael & o gfaffer dorsa feea & s w0 @ &1 3caies A FiEA
SU-HISCIIA PA50 USTTSH & Heged TAH @ Agcaqul icRiSe & Il doldl & Sif T, Jail
3N gATeoly &3t 7 Eqyel & v demsA i Bersed e & fov Agcaqot @ifyd g @b B
Th e HEFYT H, §He HOR HFGAT S H g SUA-3cUIGeh ool W, JuaAstel # v
EEAT Wi A8 T A GHid &1 gar T gl Agcaqol HAEfse ured we & fov s
W F I3 YA R Ao HT AT TS S W g A e o geneHs et ¥ ured w6
fRaT ST F@ehatT gl
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¥ gfadesT 2022-23

TR T R

gfdadt diffors e, gfdadt degfear & ga@ gcw § St aqe 3R 3m3eye # vs AR w-a-us
Yo & AT A § aifeh 3M3eye el aqe Feeel & Yeol &l Uehe o eh| idadl hegfear &
HET AU el A @ T fafdest dR-aliehl gart §adr sfdadt gart &1 srieaas g1 I
JEdfas YABEATAS Schaoiadr Sifad HFRT & fax gcad =@r Hr ST Fohdr g, sifas
gfafeanit & 3Ta FT gaTar Nfad AT F gfaad! 0T & F&eads H ARG Fdr gl
HARE 3egafAe Afhe T FATadel AR TRINS JARAANT Hegfear T 3Memid g, 3R
Shfae A3 F ATficheh SchAUNIAT &1 HRcadeT gore &1 Igl, §H 3MegaiIeh &9 & Follfeia
$. Floll HIRAAIT A IEE F WU Th 3-3e9e-3-313eqe FAfew eqafis ufaadt saa beada
difoteh A 1 AT 6T GeThfAd Solaciivie f3ase fAcHral &1 dreled el & S, §Ha
HIAA Al Acadh (TTAT) dI LR S HOART HR T 3eET-3e7T S’ SFERAT & |y
Thol-IRd HIAA Acdeh-ThR $H adehell w1 HATT fhar, T8 deegqiion A &ar | goa
giqe f@eer & ®7 A Al SEgRIRIBT W= AR 33eqe ede & & # i giadica 9ié=
&1 Jifeafda &1 3uher fhdTl AeeR 3TN, ST $aIqe TH TS Hehell 1 IWH &7 & Ssd &
3R 3¢ T IR-IET AIHAUT Hearlel & ATEIH ¥ I A § 3R fafdse secigii-w a1 gfafafec
A 8, 3. el & 3T BIe [FAH 3TafRen dAcash H Sse IR F=e TAT 7T F| JFERIT
TUAT H e doeleqled & Ycdeh SoA9c 3R qaiIg & doied & Fdfeeh HefaiRieh dAcas
FN il eh FARTSIA fohar aram ATl TOATA-YhR T aehell & ATCIH A Ui Sl gliod
Fr cHaTAT Fd A, {ECH o FTATEIT TAR W Th 390l holdel ¢ Harled 3ol hdT| HARY
SRR & 3HTHR, Tg S RIS & Ty gl Jfdad saer hedlet e I6qH &1 39 F H1
TR i farhy, gfdadt Harorer, TaATs deawR 3R [Hafes Sia e & e 7 Agca &
HehaT Bl

TR @anT 3N At gy

HIAST Hel & A (MTIUAH) § AT A & AR (WTIUATH) T Hlg AT A=A &
EATH-3MRT @ & AAST-IRT Iracdel Tohall [dehrd S T AdeT [FAfesw gqufa garT 3umer
fohw 91T st r HAT A FIEAT b ured har a2 § 3R safaT Scue aRome’ 3ash s
ST B (3RBMSITSTITH)' | IRUMHT CAUNS Tehdr-ORd A & & & &7 H CAuNC 3R
3y FEgadl H JorelT H 3RS A # Icpse gefr qufar &1 Reqga «efor avia &8 aw
TYCll, 3Td Fol Ugel3i, 99 HlE &1 3N Gl Fag T 9 g5 FEAr dr 3uiRATT A Hedihe
Il & S aRumEEaEy 3idd: e dea # gefe, gHfead ATt 3R dEd W FHRICHS
¥HIT & AU IUYEd SEIHEEN-3-E HAHERE agR @ar §1 CAuNSs $ AeHidr. shafh
faffiee fheeea 3N axuaicAs WA 3 3RS M § GUR ad g, IRomr gaAe f3-
3T (3 8Y) ToleHid FE g5 Aot oIsh & AT ToRll HIdeT Folaels Tclg W Jolellcds & &
3TN odTelds] 3R 38T dRg & JavoT fG@rar g, St WisdAcs e $r e a3 drAr &l
AT A & T T FAT T gl , IR 30 A9 AFfAa gl &1 th sgfady R-asafes
Thodd GradifAs soecihefdicad Talehid da & for gRaeh aRfeufaat & Sewifos R
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¥ gfadesT 2022-23

faffesT S fdeher AUl $T FAeg @, a7 FGH HAGcdqUl AT Sfd gql: el (THeTe) 31
e fae (Farste) &1 3l fafise 3R daceTelier gar TemeR colewid &I &TAaT T &

a

TS ¥, S To-RTe-the & Acrelesed &1 Aa R YUTel &, adANT HETTT IAad T ¥ IR
afafaf® &t AT & 7 -9 FIRBMEISTHTG-Hanrgen AU S ${fHepT &1 HIaTor el
g ST Solagleheiolicd EoeehIUT GaRT Udh ATGHITAS 3 31 Sl ioice HAdl ReHid Jeled &dl
gl

AE ¥ Wl @RI yed RERR 41 fafdrseane

1. OIhET HIATH S19T H el AR HE HAE, & & el & &7 7 o7t fvar amr
(3T9TET 2022)

2. W T TEUHAT H TSR Soret 3N S Reger is dew (vafdve uise)
# HUChT SIS & T & & H I a1

3. ®UHT §EAT P ARRIACCT, §&R, AR H I vaevasms 87 AT (Taeua3ns-
AUH-TATH) H FGASS G [REPR 3R Tt iSieher AT ddivd2023 Sael 3m@sS
e

THE @R AT FFAee/FHraeaen

ST faaet 9 gad Taeivasng A 8o, Bl 16-17, 2023 THISTAG |

AE HEEA qarT & A$ AT arat
geltel @It

Fotl & forw Hdea 3R RfhcdT & fov Adcha el AwfAd & & Jd19 TaR, TA3SUas3N,
e H A a1 & ggell TaNUaA3ms dah, 18-20 Sieda’l 2023|

HAGIE S CAEAIfS: AFAHCRICH HT HAVT, a0l Joled 3R 3T, HTSINSEr-3NSTHTH
¢elelG, 11 sidsk 2022]

cerEAIfee Aeieher el 9fadifta Faerendr 3 sAfSer & sy, e #iee, 9 Rdes
2022|

AAEEH AR AT (ATl difawiaer 3R shafamfaar & fow e aeeg @ #1 dg=,
THISUAYT ISHeRTON FIRIGTUT HAsha, 16 S 20221

FAAERE AdAcRIed AR B ASHRFE: JAET SR, Negfead AR seaResd & fow
TRATI] Fhel gIHY, 15081 a6 & HTE T fACATYR Sielsl, 11-13 38er 2022
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¥ gfadesT 2022-23

e deraen

HiHpel TS AL (ARA) H 10dT ¥ Joeh, 24-25 AR, 2023, Haa1RaT, AR

STHA TS BR A ardtelisl (STeflas) & HAUSET S, 20-24 Fel1S, 2022, GCHSH, ST
44dt 3f3T=1 aTATBISeher FETIET Hfear, 30 AR - 1 318d, 2022, Heg, HRA

HIATH 9T

T e fGad carears, Fareey [ a8y, Sisdr faeafdedrerd, leerdr AT 2023

FEA AAAR STAHIUTHIN (STaTelellel dg® Hed BN Tsaiks Wisfefther REd), sHreqe, weadr
2023

TEATH ATAAR ST (St Faaw =T 3R St Siea ek Feum), s9res, Hadl 2023
IS (STRWEH $3AT) 2022 FFACE, AET THATAS FAFTATAT (TAHTeT), GoT, fEHR 2022
TS 3iTh SRATdToThd hiATCH 3T, Hicthiar S 91dT aTi¥s So%, fRHeR 2022

HeX B TAIATEFH TEH U8 Sl aRdl (Hauds), JeARuad!, srar 7 fasmiy affar, agsw
2022

TP FrH FRIFH, ¢ ATTIT S, Plahdr| aAdel 2022

TSP SoIRIT TS 3% 3BAT FT affes FFAesT, BESCON 2022, si9 TTUT,
FIeTepldT, sTdeX 2022

femelir oy, e 1T, TANSTHSHR, aaiar, Hagay 2022

fHafes aataieh W 3aisdr wremeT, msdisidrs, s fGee S 2022

FAFra RO A 3% S3ar Tanss), Sf3aer tHATLST BR & FHedldes 3ih sy (3TsTdey),
lelhlcl ST 2022

g Fifa AT
oife3nfae Traser 3w 3T 1 1447 arfi¥e S6a, 03-05 AdsR, 2022

3O & T H [ARRIVOIcHS T, SITEE-TrAod R, f9ed, o, 3resx 15-21,
2022|
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¥ gfadesT 2022-23

THE & Hewdl ganr fordl a8 qEah/3reary

S

9T ACTSIToleH T §5Teh: e TEU H IHTURONT 3R AT (GET FERIOT, 3ell Th. AN,
il U, Bloletadl, SITel FhifeatT, HIAT it Hoall HR g 0T, Al [ U5 &H, Tefol, JUAT ganT
TS )

Aereliolsd 3R viieidfes W Hex 7 AR (& s@ell T T TadfeR ST HATE
(TEAN3NE, WS 100) d9H FAR H3 IR AT g, R 7R, FaceRds garT duried)
AT oGt

59T ACEITeIeH 6l §5geh: he HFHUT H IFTURUNT 3R HFIATT (GERT TERT, il faer s &4,
Telol, JUAN)

eI 25: HET H Ao RoranfAar, garehy q&r 3R A sifd Foer

3T 27: FIRX F Aereifas ROIfAT & Ty 397 Ao 3R 50 Hra-cle H Rasay =,
s AoHCR AR FlAeT Hifd Heetr|

Ao AR Tees W a8 & AR (T J@dn & REar: dedcer SarhAe,
R R, fEacarels)

ST H Frefgrsge TATUT H Gol: WA HFT AR PR ASHITARRAC & Afl7gf@T s &
Is5 3-65

$FAT & SN HIATET THTGRl GIRT Tefehlel TAI=A AEIT H TOsATesd RUEHT, qrrel Hsel,
fogTRepr forand, 3gar eraqedr, RATSET aier, feurd g, Ifear ¥, Is6 269-336

v efd i TFAT IR T NafFET & R H4K16ac & Faaa & Rraa tResa
BT TH3NTH 3R fEel Srederses fAdsea &1 {ffdn X 3N 37 g # Afgard, asr &
GfSdr, Feleet 3R ge, [after g, Aiae] 3ifeer, 4fa dfsdr, ey W |, Sy TAg, diAr a9,
s 115-141

$ER & Hiehal: Tk TETIET aRYeT, T [@ehe, 37 Hsol, WieAT a4, a9 &, $3, I56 143-
1721

FE A 3 dara fr gieaen: Rfsca gge (vs: defar Tshadf, R @)
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¥ gfadesT 2022-23

el arRRA IRT FdElea daa 3R tRests [_fagda: Ases Svavr Husaee &
Teh IHALTSE, ST QAT 3cle] FHSA, HAT JeAe[edl, TGHAT 1, I&6 1639-1664
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a1fi¥e gfadesT 2022-23
aqg o | STy, R R 3T Fer sifahr

S E
THg T IETEY AT eV @ TeV H faFgd Fof ﬁumﬁﬂ-ﬁrgé%“l Tt gaer
THEITSTA SRererren3i 3 Affiest e 3R FATsET e Far 7 v o &1 @9 &
YHE JHUT &1 HEaR aefiehd fohar ST bl
o TAffcaT TR & TaledT # RNTT g3 H1 3ETTT
o TIAIY] TUFIERIGT
o TITACHS TN, TITeAcHb SNl 3R 3oTh faprd Fr ST HT=AT
o TS MUTRA TAY] ifcrhr 3regae
o fAfRoT f3eeFel 3R 3T Ul & IeTeTe 3R fashrd
o TeV Zal SHE TR Hifadhr
o I 3R gReAr F @y vEgarieamer e
SH% 3felTal, WIHE & T FALnsid & el R 393 & fov GFaer 8
o URANfAE ATRART WINer AR & HqenaT Hir giaer (FRENA)

o SIS SR TAATT YARRMTET (SIYUHTA)

eier arfafafear

TIAToHAT H 3RNE g

TATSHAT H 3dTold glel drell [affiedd IR dr awent 3R 3fERant & gefta IR3@dT geanst |
deerifaes el fohar ST W@ 81 30 AR Sodeeiesh 961 oidl TR &# dY HH &
AlTemsfeR fasra AT gart IR fhar = § e oo R_ffie Aldesfaar gt
F 3UAT e fhar STrar 81 3 3iaRer Ao & vt i sufeufa 7 Alfamsiaar Ae-
Aifeiss T & 3aelem @ O fhv 7 @Ra e 3R A v 0 gAEeR thed aReT FAmmeT
e & &l

TCITHe THFCIEhITT

TFH-Y TAFEHIAT H A 6107 gofed & Aoy RAfhed e deh eamaeh 3goier &1 87 Solagial
THT AN & W H 3T @ § Fife deuifas &7 & Ig G@mr 3 § & fondr & 715 cawa
3ol & AT, golerelel Yoird Uishar & T i QoRIeT 3T AR BIehT Toira Sishansit &1 Jefer
93T g1 3T zdcal & ToIU TFHY 3cures 1 HHIE o foiest zdcal &1 Jolell & 38 &1 3T
P CAT H TG §U GAA TGICTA (2=38) F TN Selaglel T JANT el 1 fvrar foram g1 a1
#,5A adfds arAfREd dael (v Rffes 3y oot & o & gsfEal & w&fa aa) &
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¥ gfadesT 2022-23

3R T arfer sEd Shfoers 3R weifeas & Bestdr & ST || TR 37qRoT T gemaeiierdr
AR eeT A g3 FifeTA &1 AT AgcaquT &, T 3UNT IMAAN W IR & 37aR
& fov fhar Srar g1 teaX #T 9dT oele 3R T TUFeEhidl $I o d el & folv, g
TAforeplar-3menTRa gy f3earet (THsisr 3R fOe) &1 wdetor & X fear &1 §Fa Ush g
laer W HH el HT FA0T forr G T Jocers dHgH TheRar d), Ad & §9 H 50T
Solagiel-I1d, TraY f3eFey 3R T golaciiaad enfaer gier

TTATHS TROT 3T W

HAIT-37eldT AT fohecelld PR & HSTATH JHIFAISS Aall-Thecald Fe H (A fIn aur fafer
& ALIH ¥ G fohar amr a7| 3aehr W At iR ds-da st @ difeele e iR
JAT-3IMNTUT FASFEIEIUT T YT dHieh AT IRT AT| Hiel-olor AT & AeH & W™ Seaqy
ST Aell-fohEceld QUeFehse AHel W A IR @M 337 3 377 RiFd g & Nt v faRiar
gars 751 5% 3o Hsfram-sifFass iR ARTA s TeAy Bse - 7T & FLervor
W HH YE F T I B

mmwaﬂ%ﬁmw

- Uod FT a8 F TEIETAN H TEN IT-HRY Foll W Foldel AT fohar o7 W@ gl @
IEAFAT T TRATI] TNl A H AgeaquT w1d uscl g1 oo @1, S & 14 THAT BARC-TIFR
qolgled & 11B A T 3UANT &ah, FAECH 11B+159Tm & T WgoTel I HSRMT &I AT =T B
ST T fALAYIT R &1 AT §. HSH HA HIH Yl ~280 Toall (AAaA1-alel) AT 17| FeH & faw
TG 3U-ATLT FSA13 W FoAd=l STer &t 715 g1 fhefgrel Toh wisfef™ fordr o @ 8.

o I faera S gfshar & dieied Feer gfafsrart Ageaqet &1 e foet & & ara v gfafeansit
&I ST H© Yoot & T &1 a1 § 3R $T 34T & Jrofl Fa15 S W &

fafertor dqas

F3HTT FHeRET SARMAT A Affes ARt & &g fgaa = & faw @y fear = § S et
& foT Amie @Taansi i s e 3R @A) 3ufse IR #e & faT 3uaeh 8 | Bl
FITEAF FYIHTT Folord ganT Fg3iteT ot 7 3cueat R figaft @1 ¢fer 3 Foreefier veaifes
CART 37101 3R TS fohar aram g1 gemmer e gerel 3N ofd fasrete & @ & & faw gga
FEATIT deet ggerel fafer &l 3TAT fohar —r 1 acdeT #, egeles TN @ SeaRy [@dhe &
fow Afer afelfer veamRear 1 3uier fam & @1 g1 =3t
THERT & AT & T &8 AT 3mgeexor BTt &1
39T foRar S @7 § o 39T =i Thefer cAtamhT —

Signal
& fore foRar STwem| $o fSeeeX 39 TR TR R =10 ST (ﬁ W
Data transfer MAX10
Computer

W@ &1 SEdrad e AR 3w semiad ae & o @TJDAQWU:;I' fp(}j;aﬁwlazard

Position
Front-End Electronics
(NINO Board)

Detector
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o T3S GUR U o1 @ 81 51 fSearexl R 3aeht @reralt 3R f3aieer 1 urafares 3N dearcas
&I uieT 3 3fefeperel Ferfd WX g1 F3HT f3earedt i &§ wdl 3R safavw 3 dwsh dsamse
etell aTel V3T & v 3ugead fs3m3e geaei@ed 3R Ser fRagor yorel fasfia we & wara
TT ¢ &1 TFIRNIRR, BIT HIH FREA & FdeH TrdeiwRR AR Hies Mam@egd e W (Thdishv)
HT AT Ih PlEdde AR AT THET Solaeliidd T [AhE TEIfd W &1 STk 3elTdl, HA Soll
arel qXATY] GiAfsham id-Geeed & AT H SHb 39T & fav v ¥-3mareh e fZarss,
TEH WAFd JdR & AT fr Ger F fwrdcas & fhar = g1 dearems ik g
deheliehl ol YT &leh f3arsd fSose AR 3Hh el & 3ffdhelsl & ToU A I ol T ¢l
THEIETAN # AT v soacefes Hieak A MEIRTA R W FafAd ®v @ fBawr, gur
3R T fFar T &1 58 9 3afkeT THR AT ¥ Safta &S A% FaTHEa JEr a8 E

TeV a1 S\ ov #ifadr

eI &1 7 WIAT A9AE 3R Tefed W ToaT § WER fhAT el aTel Tard & ol 1 AgHifas
fa2AVoT 3= FHFIAA T &1 §1 gA WAT AUAET W U Jahrg & Hi 3uFAfd # veh a3
geifeieh A (FeT &7 A ) $1 faegd, gier Trorehen AR fafdige &1 arowem & g1 o9 de9gH
HIE-QFAeT &1 39T fhaAT ST § o 39 AHA B Joiell H SA-HBIATHeNT Hla-QaereT H
39 faega 3R gl Areshar 3R e et $ draers HeRar W Ageaqet waa 3cqeeT
T Bl

Yahig I gglicih ATEIH & fSolcedd Ichold # oX #iT 0 IRAT d9A= & AU &
arEdfas FAT MTAREAT & o # ¥ S gl §A @ A ARG A & o gAf-Aees
WAeT o ACET U-AEA T Ush o Ta-Foll ol Hedichel fhaT| IRTHIN & sA-AfSIw uAf-
Araifesh TaFeed el @l f3oiteed 3cdieel X & FHAGO @ a/ r g1 gaa dahi & 3R
A9AT & faffesT Fedl & [T JARETNT GeddAT & Th Bl & &7 H oIcel sl & 3HUSEhR
vaTg WA &1 1 Hodichel | AN SHHT el Y| T Faleh GedHAT Sl deehrg &1 e,
Y R IUEY Sad & WA-[Y &l T WER FRAT el dTel Fareh Fere il gaehraenion iR
YdhIT HAeAMeAd| o1 TG T WUfeTh A AT Tordl H geT "3t i AfEad et &
g T IS &

ATl 831 HIASsT FAeT (vfa): (Te0-1 difahT reaer) [3raisda afasen)
1. AT Farhifarar (S1eFy) 3R g iR T8 F3HT (TATHUHA):

vs=5.oz3?1?13Tevq1thtfr‘c'$rraﬁﬁ€rr35r-ama§améswﬁﬁ%ma%wﬁq;ﬁaé’%ﬁ%é’ralw
3cUTea" 9T I HT JEITT fhar = B

3TIAH 3YeleY Fall Vs =13 TeV (T 2) W WY Tovdrd # U SeT 1 Ueh faeda favewor &3
TUFIAICY (TATH) &1 39N e A-FdIG dTe 83l (VIUHUA) § &7 glel alet Uehel #3016 &
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3cATesT ShIE-HaRIT I AT & forw fRar ar g1 ) oford B3 FTl I8 31egas q-uf Taid JoTTelr
& foT vaTadr (7 2) & 3TTdH HE-GSTAT Foll H ANI-EAG dTel g3l &7 FG3TeT (TIUHUH)
3cUTesT hIE-HaR I HIGR HgcaqUl 3fdcliehe] SISl & Sl UEkied FdicH HIASIAATE
(S & fIT Fgcaqol qlEToT YeTel e Bl ) el & Ugel FHifd aRomAr v Jerelr F S
3AETH HH Foll H § Tl Vs=2.76,5.02 3 7 Tev T &

I1. U Jraifaeh SeT (VE3MSUTdr $hegfeal Forked Fiaem T IUANT dich) I YA Fleh Tl
el Fr;

e fATcH & WUfAF ATSI-Hol T 3caiea fohar & O (Vs = 0.9, 2.76, 502, 7 3R 13 TeV),
Xe-Xe (sNN = 544 TeV) 3R Pb-Pb NsNN = 2.76 3R 502 TeV) fBwice afésw & @y
PYTHIAS # Angantyr AISel &I 39ART & I@T ¢l HAlsad H BWice Afdsq gahria e ser &
Uehlss HIAfRhdT & H1Y Ueh FASIAT e & foIU Aediael UidsT Searere 3muid FHo J-dHelerere
(F3R) TF P SANsar gl

FiFdFe FIHTT Fldies (FHICATH) TIT

THISTAN-HUATH HAg o & &7 § HCATH AT gaRT Tohe fhT a0 qoi -2 Wiehe-iert
THIT 3T H1 3T ek few 3R Avawd s fedwer F A R §1 @eg S
T, B31eT heARIFAICT 3iRMiehe], Solorciol-HIcled Tgdlel, Joaid ¢l & IJaure 3R fam 3R
HIST & Iod THR e W F T FHelllelier Ushy # Ageaqul Avie fear aeg & deey
fACUTTRRT & FgAeT ¥ T Hath FAES W o 1A T @ 8l

HifaehT fageror:

sifahT favaivor 7 smefiel & yoi@ & W (1) 3% AT IR srfaRed-smame @ @i, (2) vawA

3R divaea few arae 3reaTeT vy 61T As #, (3) T i S 3cures doisers, didissegssey,
3ifas T&ufa, (4) goler S I1 9@ SIEleT &1 &1 TIel, SI8/TT — S (> pp) +v.

3Ty U eI

£31eT FelNIHIET (HCAL) & 3i2lTehed W HAE FI Qo SFACRY §1 HHg o Toavadl -3 & fav
Tell Solaclel AR BIdlel fEaR 3efeholet 31eqT H Fgedqul ATerT f&ar g1 Hg & el o &%
gFAl & 3iThaed RAe Rive afgd T Ser v & GFaeiar ol
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IUT-2 JoadTed ITATATSAT:

HAE (V) Soaiel 3N BIEl el A SeoEelld FUR & AU Jodifdd Tell ¢ IR & gl &
3T H AMAS T g, () Tell W IR el & v goler, ver 9d), gt g & ggifaen 3ifas
IAEATIHT & AY-AY GoisT WUATH &THAT &1 3eq=T| f7q AT Sis 7 &7, Uer1 Efehar 7 erfer ar
argeT, 3R (31) wedrfad gt & fav Bioerser |ivcdR &1 fawe|

THE & HEET 689 HGCal SeFeX AlsT & TIT HGCal TETOT A SeT [a2eivor 3R Wielersy Hhets
godCliolrd H1S & AAT & A B

Belel AR et & A1 TEgTiceher ifahT

oo g & AT 3Ta FaT (VHE 700 GeV & FIR) IMAT-TaR0T @ltel A 1 & et
dferat & 200 & 31 amar fRor @At 1 @ & TTT @Il [aareT & v gRuaa amar & &
# frf8a & 71 §1 37 A H GeV MAT-Y @i A 3R Acdl-aaaiyr 3k AcEHdsR dalse
sfart & fow sefier smenRa 3 siaRer smRa est &1 Sea of dar = 8, oaw denfaent
FI N-TFT FEAE i TT =& %%UWE@WWWWW%IWU@#W
AT SATSIT W (AfTH) TlierT Beed Tgaer F BEY & &7 &, Tmradr 3R 69RT &
AeltciTer) & deATieieh HiTcrhT T Ueh faeqa H@ell & HIET ofd &1 wdshd & Nafdesd 3R varegrtafdes
A @A Adt & @U-arT GEAT & AU F deellehl R A &1 adH e & g
AHCN AT TeEepId HgaeT & T80T Aredq HHwadsh § AR agAsd H 3cdeet FG3TA T
3YANT Feh el & Yedd & THSA & AU cams @A & §1 5 Ao 4, &7
GISIAT T qUT YeRIRT TIE 8Tl I Al old § 3R R ser & gred fAffiest 3qanel aaest
ol A &1 38d AR, §H AN F FH § ALIH dice A 3URRATA & HROT Rgeter
fsendor fafer & g faw o wenfaa qaterg &1 o srewws fomam, S U & 3w T gsafA
(TATEST) HT TG ¢

SeIoIV TXS0506+0560 & BiciT HN #qfeaiifar & 3o Foil AcCIAGN 3cdola & TAFAA/

TXS 0506+056, TXH Foll Al TeAT H Th Hid, HeHFS-170922A, 22 &R 2017 Hr a@r
T UT| BAH-TATE fSeaeT & 15 & Y& gl 100 MeV 3R 100 GeV & & Tsh 3= 3ol (HE)
IMAT-FROT THE &1 g & 30 did & FAdew 20171 28 FAdSR & 16, ASN TCAIED R AAT-Y
SATSTT WReFehid (ATSR) A = 100 GeV & FW & selek ¥ Tgell g 3= Foi (VHE) e
fRuTl &1 3racliehel fhATI ~ 41 ©¢ & {AETUT & IRUMATERT 31 sy 2017 d& VHE 3MAT-
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fortor arfafafer g1 gAR F@ A, yFAfad GeV amAT fRUl @Y @l Scdlee AeTel, 3 Serlel
Heicial Aoh-piFue 3 HE 31k VHE 3c@oieT & T Wels [@siela oot GHsaT ST ol gl
TIS-FolX & R T 45 &t & Avas 3choied d oI Bl H Pl 71047 TWN/Ahs T gdqs AR
24 3F & GEhT &1 & AT FHSAT S Fhll §, AT~ 5 GeTAA & sofeh gl & v vfdares
THR & IIET g1 x 109Msun.

TeV &olaiv 1ES2344+514 &7 Figds Hedlddalyr Heqga

gl TECIHC, Ugel IRAIT Aeclddeld 394g, Hioie Calltahid 3R 3T Tag-Y dURMTel3il (TFauHTH-
e, #gFCR, HIMG) F ST & 3UART Feh Tel/ Sk 1ES2344+514 #1 fisds Aecradery Taea
3R TFIR TRV &1 3reaaet fham| 3radlieet &1 3@ & R A & g Aslgqd IRacderelierdr
T GET TS| FH T Acichell HN 3UART AT F sisas Al FF QU A & foav a=xa § IR
fafdesr aeest & do dgEeul W eaae o A § S & SH YER & Adl H FHOT 0T H

T Tl A g

AfF qrlial 1 weraar ¥ wole FaeH WA Faaw & divad MAT-FAROT IeHster W AT

Fole T AT el (THUE3NFY) Wishd 3MhREmEm3t &1 v a9 §, [ sadiee aqur sis
S & (ATEHR) & A 3cHoiT AR ST TRE & HNFd 3cdoled # Gol: mﬁm
3t & Aoy fafeor &7 @ Tear ¥ wenfad g1 8l GeVﬁTW@@%’f%ﬂ?ﬁ'ﬂWﬂﬂﬁ*
STslG, Sgd-3T9-Feil (VHE, E> 100 GeV) Iol # 3cdolel hael $& HCS 8T aeg3il & & aar
IT &l §A 2008 3R 2020 & ST AFSH g & Y A THUANRFY § FeT 174 €t & g
IR HTeltenel Rl gH 3edTe fhu arw et off |a & fov g wifeadha &9 & Agcaqet dad
g e gAx Avas Foi I & 3cdolel f I dAr f o f g oar @ A, Fud dan
IMAT-FRTOT 3cdell H ash fe@rer § I T3k & 37@evoT & Tohd & §9 H THST T TheTl gl
ST ar Fiat & fAT g 3caoie a1F 3R s g1 & /g 1 gt W ufasy aemar, 3R A aefas
HAlse & ard & X 31 gdeTor foham|

gfaeame - FRENA 3 JUSL

SR AR water Hifdehr & e i Gl (Th3RETv)

VECC™ |G @ M HT Alotell Teh Hifciehl TeT AT FXeh FRENA T shaterfelar ST 2022 7
ERUEANKIE]
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ey giaemd

FRENA ® g@X 3Td-3ol T&afeer gash & 75 33l S3aedA W Toh o5 fisAclisl TAMId &1 75§
g A olige WAY] Talel AT et i T & 3eeed ¥ WA Jfafhar 3egger s
A & foT AT g

ey arfafaferar

SYANTehRT AT Feld & TG H FRENAH &S IMATATRAT Tl T &1 377 Ush FHos-CRIIC glosy
I AT, Teh BREC-TSTHIT YEIHT &l e Hiall, 3o YSOHA IEdIpid deholleh & HIY Teh ofed
el I TSSiTgeT e, IXATY] TiAfshar el & fow 1-fA. TheReT @et 3R oA @oier sitfaehr
HeFGT & T Bee-3vey & Tlig A gl

STIGITST SIfARTA fa=iled JemRITell (SIguaTe)

FICATEA | STeh HeX Tea el T TINT: TR G iR STTHLT TS Tk

sTéh AT (S1TA) WisT AT T GRIFS =0T SAGI[ST AT T THemITell (SUaTel) H 5.8keV
AT X F1ferd 50 AH AT el, C2H2F40f guigies fafdas 3y (SLD) & |1y & famar
I §1 ATH @S TN & AT T TR W TG 3T g HT Igall AT g1 ATAS AT SISH
WS faeervor fRar a=r § 3R w3l iR ame-RR-aRd gt & d 33 ey, T 3R
ReEFes & (3I/TH) wdlc H U6 Agcaqol 3 S@T -7 §, Hia-Gae W 9 @1 § 15.83
GeV & WIMP GeTH W HhdH HdcAMeIdl HT AR T -7 § iR 37 ST | qod
%A WIMP GeIHTT & YT ofalAT S Hehcll & ST 5.62GeV gl WIS IHEATT SUATST H 3T
A Tt @l TIART W 9EAT $HI STagidr @ glfdr gl

T3SV, STGINST H AT TR F JSSHH wggiel TIFCH T AT {haT ST T@T ¢ IHERS
3iY fStorex & fav =ggia ofies & fSase Feee &I fSeeey 3mam# 1 3ifdd &7 & & s
fax &9 fear e

ICEQRIRACC ORI

SYUETH H A T AT & fav gwEes fafFas fSeaer (taved) i
AT AT gomelr (Erelied) 1 f@H0T 3R FUrIErn gedd 500 fAelene |
& GuiEIes el f3eeedl &1 fA#Tor vHamSTady gyeremen # faar o ¥
AR e & duAe HIfg feea (Efivd) ve ol (wmfe seffaafier
R 2 avaAe AERa gomel
(Efiww) 3 Beaer (vavas))
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IHT) & TIeT A AR forar ar3ar g1 f3eaex & Ay TCS T JUSLH 1.92keV IeiTes & forw aigoT
R I § 3R 39 IE JUSLA 30T @ & AT AR B

HITEHAD Y TAERIT BT IUANT Fleh AGHSAT F3HTel o HIo fIeR0T 1 HeageT

FIUNT fATROT 7 3UANT W FEARBT FPRHA YaE H 3fAHeeT Feaer dadr & AT w1 3T
gl T AT ST, STh A ey 3R 3T gsr-uear aen & v ffford glaemit w
eI 3TATT & fIU foham a1 §1 T§ T Fofl, HI0T AR Fa18 & $ & &9 7 @@ wrafor
auiet & T fAeeRe &1 39T &Xar &1 9afars 3 Siffer S & wrg Rwars @ gred
aRomA & IRt 1 @ 99 3R e fead g

g F Gl ganT W QR a1 faflrseard

el g - AeAOrer FEAET B gfcassr Ik H HET o & fAT TEFH FRIT T & ali¥en
dfRaeh detfOreh gfdser Fderor 2023 & fA#0T gred g3l

STl are - gels, faudas & fAdwgER BEses @ 2022 AR &R (V6 aRds faemeT
3R AR REPR) & AT IR AR Fefed T AFATOT e 83|

THE @R AT FFAee/FrETaT

THIETAN H TSN FSfasieer AfAER (3Hiearss) 3mAod v 3R TaEmseadr gu-f AR
it 3mfaa e, ser o1 fafde §arw (dfivava, quan) (8 3Ped-2022 #) AR 9ihE A
fEgehols (HTHY, JUAT) (16 3FEA-2022 A1) FFATAT Jeral U

AHE Al ganr & 7§ AT arat

HTFHIAET FeTai]

FRENA, NRSIC-23, ST1a{l 2023, VECC, Il & R & AT ardT|

w7y

fSeeredl 3N Hagy SEgieesT W iiegsT SHIARMel, 22-25 FAdaR 2022, ASYUH, 75 Eoel|
NAND Y191 9T HRIRMeT 20-21 f&dsR, 2022, IUAC, 715 ool

HTAT

AT eTeer H fafaor geaHfA R T, SYUATH (SISt A faaT Fieremen),
faferor siifash oX Ty HASET (TATEIR-23), ST 19-21, 2023, AYY Farafacarer, AT, FHatiea|
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FHeft 7
giamer JgEYeT # ST faee, AT gear, sl faeel R FER & gifern e ORI
HFHT, 2324:H1‘ér 2023, mmméﬂm faehersy, afersr sarmer|

BIEC #ggiel TUFSIALT 3R AT e T daretieh, fafaror siifaehr av 2337 Ty Hasdr (Tauas -
23), STl 19-21, 2023, 3f3ae WAl BR ST hiera 3R #ifdqehr reager faemer, A
favafacre, Ay, Feles|

droa. s afFeawe

FeH 3N Aeifshecelise TN & adiehel HT QAW fafise qliehr (3ffetelise?), ST, 9. e TH. ST
AARTS &, 24 f@dsR, 2022, HTATH Fielsl, HICerTH, Hd|

9T TR THTA-SI30A WRISC H THATA2+-THIS4+ FTATATIA TSTaT T Gifoieiel [aeler 3regdel
(3TeTelTSaT), Uifoigiel Ueligeltled IR 19aT ARSI HFAST (ISAGTU-19), 22-26 309Fd, 2022,
gelfaeht faeafdearey, heds Algg 3rgde, YIRTST AW & | HAT F. S IR Hall. A
AAHCRICH T GV oI&T0T quiel: HIIST o amal & TaRaE=d foidie &1 Teh FAgcaqol Uge], Ueh Hd
AfasT & foT SEEEAS # werfad W TSET HISST: aarasdst (SOSTEC 2022), 17-18 31PR,
2022, X VTG YL 3% fFaiahel Tedla, dfolais T, FeslX, el

TdliF HAHAGR

IS 3N 7gfear & QY TEgTiEne Hifaehr, Hoehar faeafdeared & BEd & §9 & Hidllaads,
Hifrehr fasmer 1 qaAffee, el 10, 2023

sT% #AeX & forw graifetes @ief, qot ardt XXV Seg-di3mu-aey rasdt Gassl, FeHTSTaS3R Alglel,
fedax 2022

AImESH fasteT 2035: TETiEhe Whisierd UsAY, ghea di2d3, Faay 2022, ASHETH, S0,

W & wewdl gann fad 91§ qradsrear:

ORATI] 3R shoT il # Seeia fafetor f3eaey 3 segdcee, R WS g hised 282,
3R.U. T (H.), (§9) doi: 10.1007/978-3-031-19268-5

e A B0 & AT wuffs FTeeor &1 T I, 3. Hidsh, gudis FEIEa,
AT HHER, 3R HEIT THR, I°6 47

gfalireh tole daX &1 FEAIcHS Hedichdd, g &, SIAGIT &dl, A%l HAsHeR, AR guces
AL, 56 61
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e o | Aquifaw sifahr
AMEr &

THE T IHqHT AT g a7 F hell g5 & IR-Fegefed swfAfa, =gfear grer, IR-
TTAT 3R ofell gl & 3SR, #ggiel |

arer arfafaferr

§HA Ul ofTdm o IR-hEgeied (Tod) e & o & i sofeh glel Uegidl & olaTRaffeh JurR
8 3cUeol BIAT B §HAA WKB ceholleh T 3TN dleh 3¢ i &R & TiRehor # IR-swegefea
IER-ASTCIA sl gl T Tegrdy T ST | U swhAfaf=aT Reyia &, 3ol wa F WKB fafer
SN B Tegrdl F IS TLIUIHRT GUR 3cdee A6 FAT &1 35T FA & WKB gurt &t enfarer
A & T §T TYIUTRI Qs Fehe Bl &1 VAT SHTAIT BIaT & Fifeh WKB Teh 3ref-emeiy gerfa
¢ 3R FaicH yHTEl F gwsa & AU FARREAT o F 3Ta wH H ad mEas § gEa fmnn
fF Tl YeT H, Ssogddl H GO g FA W o, deReAE s soe g Tegrdr
JfFegfda & wanenfds &7 4 @S ¢ §1 98 38 fauR & 38T ¢ 3R 58 faur & 3R dqd
Yerd adr § 6 Fdicd 3R IR-TUT gae T WF-asd feeg § [T e & sl
SR & AR, Tg 3eithos Tfaee @ 3cUee gl dlel 3+1 AT seleh gl &l Tegrdl & faw
STEIUTRIT FUR T Tgell g AT

TAAT Fgfeal aeteT ST 3R siEArs f & 78 INITA ATAAT F v WY FASS F AU, gAA
aId 1Y (3RTH) =gfeall 3R F& Thel Wes (TS Feldlel ogl ST §) I Sise Gidey ATs
Hisel (THUH) & For, S IR-gRafdd #<d & o a8 Al 79 3T FAFIAST & TEd oo
¥ F| Y-l WG ST F ATl FA §U, §ART AlSH 3UGFA Foldlel Bles I QMA Heh I
AfFFAT-1 (TM1) 9R & TRHOT & 3R o ST §1 36 AlSeT H, IR AMIGST &1 IUANT b wgfeal
GloTeT TeaTT AT &7 guled fohaT 1T AT| §HeT 31 HATUGST I did THHOT @iof, ddr @ror 3R ar
W—ﬁﬁ%m&ﬁfmgwﬁ-aﬁﬁ%ﬁwﬁml dz a8 § & dua-1 fAsor & o
IAfART arert § S SeT & 37&d § 3N & 56 e # Aheldqdeh [ A H WEH Sl 8|
ST @ T e WA FARTAT & AT AU geA i 3 o e B

T AT dEls Affg AR #Aisd (fivaded), T & WER a7 #a ad SRR [faer
A &, ger fham I 3R 38 vl fe@ran IA1| AT NTAITH & & gehi & & 3uged
Seldl I AMHCT e, [AHT JhR & IN-TUENT SFAT & Y U 39 Tehichd Hisel &l
foor foram arr ar| gERa divada 3R 9 deftd IR-TUEE Alsd & AU e ashdr
T & dgse el ared o Sits uied fhe AT 9 I8 fe@rn T fh giAd Sitadea g
SreadeH @ HSCGI‘-I“U(I JHEIAT ST THAAT, THAT 3chaAUT, q(1)-ﬂ3 3 3RT aNceT IRadd &
GFEATT T g1 ofFd TR F dedl & ST ec-TAAT Uisdd sohe el HI 3YANT i, Tg
fe@mar arar f& AT fuaAdva 3N IR-TUET Aisel d § v fasfad 379 & qff @@ @ vhied
q|
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soleh gier o fafdest FaicH gge3it 1 qar o@mar a4, Y &9 & AdS/CFT 3R grellamthr & @
& MR & H=AWUT HET &9 § FdieH Afcefielar AR Faied oo Beuid dth grRomsit & w3
Iryfaesh funt & 3&-ME gad € Y &9 @, 5ol gl & AU wohieds I56 ah T A T
A o HISCl I Tl SRIET a4T| 3eT6T &7F e, faRly §9 @ Holgd JodeT 3R glelianiher aley
& WY 3 HT Yool & AT, FTAUMITS HT Hifwehr 3R IRTSTehdT T FaicH URONSNT & Fed & gar
ST 91T AT| 348§ FS YAl H Tocdleh§uT FHEIT o gITordT Jofoled 3R Seleh glel o AR
AT A R & THW TEe] AMA &1 $Hh Ireirar, d TEr gonfodt & fov 3aeh e faffiesr =rot
3R gearat FF IR A J off et B

HTRTREEN 3R MRIREET Gl & AR FEAUs Fatll 3racichel (37 ST #AT goll & A1) 3R
3% gell &1 3iTpde 3R THRERENT F geIdAT REX § Thd Badr § & 36 #R Tg-ghioia ar
T9-37cT:fhar T 9fchar & o FohaT & TS@d & a1 & & 3 s/ AeX FoT gid g1 R 3R
ar ar & ¥ 3w 3k HAeX FoT IfAF T A Wherd §1 gl THT Uihar 2-->2 ufhar §
AfheT 3T YR, JATT 3-->2, 4-->2 31 o dg &1 a1 T 9fham3it &l "=k & §I & A=A
ST &1 §HeT 01T T 318 TETaTeh fo@Rer arel shig-deere & 3R i SEAsT gag & a1 4 21
T TS ST & W AU ITA {eAd FT 3AT N VAT [SWIS arelr gishansi, [ 9 @
FATHETOT YThAT3T & foIT SedarreT drevd I AT &7 IaT oI9Tel &l I FIAT| T§ 9T I fF 31
HX "ATGLIOT" YR BT YT 4-->2 FfhaT & W AT gal g3 §, Afhed 3-->2 gfshamst &
fT IR0 T gerE g1 BN R W 37 FHITAA JRcdlhyUT $HoeR & &G FHTdd STeh Hex faarer
¥ Al 3cdoiT H q A @ ST T TS 3R IMmHAT KM3NeT 3starel (HREIARN) Sid-
Weplg fBearer 7 W el & fAT gar oo & garg v 398 @1 &1 gar oemar @ afg,
wgfear el ofr A 78 aTaehd & Tora & TeTH §, O IR-ATE STIFAT AT TATHINTS gl
STl &, S AT Alsel GaRT 0T HHAN Feyale ¥ 3Hel9l §, al Ig ogfealr aleled T T Al
garfad M 3R A5 HIfAHT T Tohd I 3T TATHINES AT IRFedaT T AeaiRd s TFEwIdr
CaRT T HTARF Ty eeled W AR #¥eh A1 AHARFT ThoR & AU geall & oA (IR v
Thell aRT ALTESAT) aRT T S Fhell 1 AR HH H, TA0HAS & fav 3ifad fFeT - w&Hor
TATHIS - W AR fhar arr o7 e 9ed #gfeal qeua Ase H FUR & T 7 Ghe g Ul
3 TATHINS & T RfAeciags & Y @ fowd gu, ~yfea A walieor @ ger fohar arm
AR FgfEAT aleled HHTGA3NT I [AEAR & [AATONcHS 01T T a5 $Hh dTG GROTAT 1 3UA1T
Sl ATHG IEMHT FfeaT 3¢y W UaIwH3ITS Wil &THaT T fasgamh & & forvw foar arm|
38 JMTERenar & HieR =gfiear &iF 3R ~gfeal gegae ueriha & Al Secus & o Fafed
fohaT a1 3R SofepT T ofeTel & foIT St T HdeaTeiieldr T gal Sear 91|

gH UaIY & THUN @ A fhar fodd 3 al « #ghnl egaer 3R ofdl gt & gy
AT A9 &1 91T & U WOT dI9ATA, Ea1d, AT TAR—ITAS &TAT S 31T ACsr o TRA fTufaar
& TEd 3c9et BT §, 3R AR R AT F IR-AT F e a0k AT @ &1 5o & S
gonforal, 4 Shfa & @euid F8 F X §, 306 a # 3fUF TR & F 3rarar, defad
TG & FHRAR HTNT F AT S 3TAT S THA § Iaeeer & T, FA A9A R/, AT
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fieuidl &1 Fdica cagR 3o AT I Sfedl &l § S IREDA & Ui ggd TiaRieh g & 3R
FHfad ®7 & FaicH SRR H TIGIT I & [0 SEIATA fFAT ST FhT &, S Faied IT&T &
T H FT A ¢l T FaeHA FP & Fwd & fow 39l g & gl

§HA =gl AR HAHS Toh oy ehR T T@alelld a&q & IO &1 Ieq=l fharl ¥ ar ad
3c0e @10 § 519 U famel dR (FF & FA Afhed g F97 AR AR F SUA TeA & A &
=gl AR HHAA: §AR SeAs A Ui & Fa Fud ¥ g 3R A $o efacdhg qur g gl
3eTh! TAT AR ToIT 37311 81 #ggial R o 3eX &l YT 3caftieh 3o Jocarehyor &1 i 3uiedfa
# A Tufaat # W@ &1 §H A3S-3MTRA Jocareh§ur oidT fSearexl S TSaies-Ua3msan3i 3R
TSAES-hedl 3R 3T UFHY Il & ATY W T QI Hevell T FIETHT [aQW0T it &
T 3a7ht yepfdr 3R 3efadiar aquit & 3regdeT el & forw 3uetor AR geufaar fasf@d #r g

g H, g IREHdr & faffest wAT F widfta aqEEr 7 Aeve-g-dive adIe wd@ar & o
HAgcaquT Yishar3il & [T ol 83l Hlemgsy (Tervadl) W & ARIRIG 3dellehed T Hiasgaroh
F F v TdF 3uaoT AHAT FUl 39 IEr & AU 3raeas i@ od 3w @gser 7 g
EHA ITSIR TAAETOTAI3T & TIST TEEIUT &l TG el & ToIv TROT T Fonsfaer fafr &
391 fRaT| TaTTdT H SeH ThoR 98 3cdiea & folv s &1 9iaTor fomam S 3@t &l

Fg-TART TUAITUT (THEITE) deuifae 3R TaencAs §9 ¥, Tgfd derd Hifahr # g arer
FT YT @I &1 g Tohol msmmé;aaa%ﬁumﬁnawé;ﬁmwamaﬁﬂmﬁa
fohar &1 §He IN-TUIH =T ¥ THAITS TROT H HhHUT &I Tehfd &l Tl oMAT| Tfeh THEITST
HhAUT Ul Y1 Yonfordr & ATd TROT ThAUI ST Heleh INHIUT JISTol T UTeled Aal Pl ¢,
g Teh Hecdqol Goll WRe & St Avligeh olih & 3e[aRd @1 &1 §AR favawor & oo =elr &
THAITS HhAUT Thid # R 81 ga= fe@man & o fanell 3cure r uRfe raear @ g1 & a1
37T Tegrdl &1 Jeftr THdive yomen & fav adsiRe a8 &) 3osa teerd #r gefr 9w &
euifds geaal & faudia IRfAS e W R & 2

gHuRNe oligdeashcd T GeAGel aoied agsT MY & favg g1 g gden o e W ea=
e frar fows dedhra srEftr sworele ages & Q-ary TS & & & FH SR A
8 BHRT 3607 Folaglel Eelca TSt & [T qRager 3R Yahiy 0l &1 HeFTeT HteT o1, T W
g e R g1 sworie-fafag oF & 9RUeET & digeh eydr o5 & ou=-fasmsteTr &
HIfThT ! THASA & AT g7 HIq oAl WA W €A higd A &1 38 AT H ageh Tor &
3RYEHCT Tl T TALAGH BId & 3R IROTHATTERT Fdiehell &R faRIse etrar d5 & = &
g1 & IYeYdT d5 o WMAT gl & RuA-fAeR qRage oi W Al Ffgd R &l Ffdwreh
IS Hisel ¥ Ut §AR FTH EUI-BiadeT Alsel difociade H, §H Tedh HYUROT & Sfrell A
o gfdud ased W dissey (33 d@is) # Fo gfawd @ W g ~ dissey (33 dise) e
X 8 3R 58 Ve A g1 SehT Fisel & AT | g7 dlgh Heled P IR[EHT Figl & Ty &
Ad & S JARTcAS AT & AU Fgadi gl §ART HAIC il 0T & IdT ToIdl & foh dlgen e &l
HAATATEH HhAUT dATIATT dEdd H IR[EHCT I3 & dlgeh Teled & AU Th HeJohelel TR fed@rar
g1 & argept & Yo AR aRagl Uit & & Uh-B-Ush THIR T A & faw aRager ot
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&I faEIR & 0T W &1 WA fds) 7 Ueh rgolct-Aed-3gelcy HhAUT o@T Silal g1
37erTaT, 9T gdihd TFARIHdT AR AT & Helcd A Il ToIdl & [ [AFed FA doAET W) gseds
gele Helcd & T 3rel-enfcash BHATAC e STl 81 Fel A, §AR IROME 568 el &
W g 3R gder Ruet fecH & dlgdasmca A @Fs & AT Ageaget

HIST ST § b SFaTeh-ao3iiel Colla AT (FYSY), YTy I Ueh Todl ¥ TEW Tl ¥ drell 3fdeierd
IaEAT B, S IR sEArs A Ao N, [ S (W 98) F $v & A a©) awgEhdr
Ioit &1 @t 3R oTeTor gl 3ref off SR § 3nyfaeh Wy sifaehr 7 g Hasde garat # @
Ush| 39 AYT &7 gJATT H $T calah & TfhT &7 & 3reysT fhar 37 W@r &, STeT TIemmer § e
IR g g F U A & AT, grRr f Afd F god gu, 6 AfHF @ HwEr S gl
Rafefaffes & 3 FlamEst (IRTTITSH) 3R ool 851 Hasst (Tavad), Rafefafes Fat
Wﬂﬁm@aﬁ%mmﬁmﬁg@,%ﬂw&wm 3cUee] AT SN @A &, foger
%QWSFWW?i@rq?ﬁr%aﬁﬁdgﬂ\w AR YeTd el & fov fpar o w1 &
ST ATl 38 fov ot 3R aer smfaafad gerd & For aquit dr JgaR deuifad wasT T aeTed]
gl &1 THE # FIES F gea e, Ts99r AR I-wRedfea Tt F1 39T A g e
& faffies Tgcl3i o Wiha &I @ YR 91T B

IR-PET HRY 3R THhIT T Teh 3MTehseh Tohid Jg & o 3MRal hr @deT a1fd & HRoT iafshar
& faamet i1 Fead G & v gd Ao JAACUS TP 47T 3T B &1 $H e &
wmﬁmwﬁwm%gmﬁmmmwmﬁwagammammﬁ,a@m
¥ gedr gl ATEIA H T g Jfeagiae T f 3ufeafa & v qaAe deuifas sueon 7
et T ERISAT gl § it QGP & faffewr ot it 3R sw & v smaeww &1 a5
9 3R T deh FgEEr e & fAfdes o & e w7 anfAe @ g1 e s
AlSel (dielehld od IR Tt Alser; FIelg e 3R & = 4 31aH # 3l 3curg f3EaR)
FT STAT e et 97 3R T Ierd & quihHT SRt 3R 3 IO (Rega grahiar choi,
aRageT Ul ScTfe) TR IR-TRATT FaTral bt 3eqaeT fanar| Fg@isT AT, aRUTAT 6T Jorar Afes-
FENSY VAT & YAl AGA ¥ H ST

gA gifehar fafeeor T vk dafouss egedfar & gar eeman| aF-deyifas egedfa & o, gda
Th-3TITHA &THAT @ FdicH Iitaeh Ffdidd & IR R Teh A 0T hl GSId GAT| TRracl=l oTish
Foll & ol & TRrae gt §, St slocotdle Feddr faeRor & Jofell & dadle 3cdeel il ¢l
AMellh FATAT soleh gieT & [T ATIATT gifeheT ATUHATT & HAT g1 Ui glfehal aTaHATeT hl Heh
T A0 & & o s f@fasr & qf avg & aeY [fua & aiffer gl g1 Jg G Ao |
T FAgcaqul IR ¥, e TAfaeT & 37X Tk 817 1 ffel e HaeTF B

TATTH W gge & & 9gd TRT 3T Tedel fohT ST T §, 3R 3mmmel @t A AR o sgd F© 31
T 3FAIE §, 319 AT 3 I § T g AfaRked Rea-ord Foi : Jomar & S a#eg gerd
3R ST PBIes & WY IRRETT AT 8 Tohd &| TATTE W W &0l T 39T, o7l & T &l
g1, BIET gRM| SATAT §H 3oIhl T & [olT TIuadr & 3TT THH aUT T JdleT Hleil 98 Hehall
§1 EF Ted TO 3Ad WARIT Wefgl & 3MUR W Targ Hifadr Aiser swdifaa v §, ot A
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A R AN QA v fageh vsal & Ay ReaRa &her &l & @y gt @ & 3iiw-faemot
gehrdl wufelel &1 aoAE H, 8 3o7 fadell Tl &1 Gars 1 Fraer &7 3ehelsd it & T
FleMes MR fagevor fhar gl

THE & Tl HeET garT 9rod QiR A1 fafrseant
9T 3OS F@ST:

G 2022 & 3 aF (3 a¥ & AT F forw) Temaen Feafdcarey, Eices, T #F FEITIC BN
AfaeersTd RAT (IGR) F ARG RET el & & H &y TR

Storel TATAE (TASIIS, dieeths, BUw-4020 96, Eaeerels) & fav qecarnyor aien 3R sedArs
e & AV 3 ARG & for #fafy Jucs & 7 & Aa1 & F o AT fHar 3|

HHE AR TS FFAT/HTARMETT

wEgifésdre faiea U SieArdlel & SeIfd (AAPCOS 2023), LAY f3diSTe, SINP GaRT 3AfSId
TSI R, 23-27 STeTadl, 2023 |

FaieH Fufdd gard RcUid W a1 3-awdh Jo, TASTHSIN, $awieay, 3ear 2022

FaTeh To3lel TATSHT (ICPAQGP) & Hifdiehr 3R Taltel silfaieht # sai IRTSET FFAel, I, R, 7-
10 WA, 20231

339 TAIfATee BR SoRe Rafefadr vz AfaeersT (IAGRG32), IISER, Sierehrar & 3247 &, 19-21
feHeT, 2022

g GeEdl anT & g HATIT ardr
IR T

ARIAT AR Theler 3R HS-TAhrT TAHIHROT HHHAUT T Tehid, Todl @ FEHSTHT Solelel
guTferat &1 $ifiehr, JTSINSTASIR YOI, AT 15-17 2023 |

Fg-AN TUTAIHIOT HFHFHAUT H Tehel HUT 3ioladl, Hedaagy 3R Harfold FaicHA FAEcH, Uy,

ShIeTehTdT, STeayl 17-19 2023 |

Heleh-TAPTT TATHTHIOT & oTdleT Tgo], HHIAhT TITT, IMSINSTHSIHR, AgTell, 30 STl 2023 |

3oleh-folehTd TUTHNRIOT: THEITUS TROT o HhAUT T Febid R TERCT, Sifashr faemmer, srcr
faremer e, e, 21 fGEeT 20221

AT giforeled & YRS T e aifaelierdr 3R Tehel 0T Jeiotstl, FYTATE 2022, 3MS3Mser
I, 18-22 AR, 2022
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M-3R 3MToAeh g5 HAISel H RRMET oehsFeaer: G131 AR AT Agdal Fr {fAHT,
eSS Ao HR SHAIC, IMSHETH, ST, 5-16 e, 2022

3eieh-To¥ehl TATHTRIOT: ETerdm faehrg 3R ggforal, #ifcier eTaeT= FAeTITel (MITRT),
HeHCIdIG, 18 319TEd 2022

ITOH FGSH

Shissegdic fAee (3idares) & fav dissey @S 3 gganeT &1 g, 3d-gdar o8 3R 3%
faarrer Amet & #fasy & Sfiseey-f3earey, 31 A 2023

AATSTHT Fell & Y T ITATT HT IS 7ggiel TR FHINOT, SiTfehT STAe & AT A1
IS T ARG AT, AICAligeh Joh, TFASIH HeX afehal [0, HAUSET Uerdish e el 6 AT 2023
ST SRS 5l A & v Ueh cafts Hdgenilior Wsseg-fSearre argyess
(3iTeTeITSaT), T3S 3331 asfefthe HelaRee (Ta3mSTa), 10 Siar 20231

TS TR TFH-1 ¥ HAT ecalehsor i@l & fov Teh 75 Tiel qrgqase (3HeelrsH),
TSI Tordish S, Fifsh, RAdeR 12-16 20221

SIE Felel TS 3l GaRT "3i14 9IX Tollel: THIUTH TeFH-1 § Fdd dien & forv fAERa @ «w
HAUTSET Terdleh HEANT & JTH Hld H erale &, 18 Faa 2022 (HieTelisl HTEH T
EcaAThYOT o3 Wl T=ATeT, faare ST ShRITell, THIMSTAD, Hictehrall, 23 s 20221
IEcATHYUT 3T TSl TA=ATeT, TH3TSIRE-THISU, Slefehldl, 26 3ol 2022

gamefiy gersit

I Rgyrd, 3R wifoms a9 Rcuidr # daeRk weiEfAd sfhr & aieed, ar darfores
AT, WS 3R sHs Ifher W Fener. FAA-aier, FguEer AR grearhr ¥ Ud TRF, A
2023|

foish #ATger 1 3T Xk AoT Reyial & AdleT IO dF Igd, Argare hiorher @amser fr af¥s
&, dTSATeT, dTSdTd, SleTadl 2023 |

T Afed e AR # FaicH Hell-ais) Thr, weetel T3 Fiaafddy, &y, asar, seedr
2023|

AT & & T ST F dTed BfEdd & v Faied AT Fral TeaResd, Faed gufad gerd
Rt W AT Saehci3i HT S, TANSTHSIN, Fo12ay, AN, IFgaR 2022

AEAT HR FaicH AHIAT & HY FAicH SFISIATAFH & TR HASAT T Tiel, SHS Selell
HreNfFadd H@elr, AT =TT HEATT (IMSTATHHY), Yo, HNA, 3T 2022

FacA-folr 391 Rcuiar & @ifAd o 3R ey Ra 1oy, deuifas #ifadr avuE, $8ua
SR, A% 20221

Tafere fed e Rgyiar 7 FaeH s ARG e, 37add Sirelr 3 fRAcuid-3gHa 3R FacH
AT T HAUSET FHr2Tel, FYfAE X BR FIcH WEH TS Saldlon (TAHEIUHEE), 714,
ST, 38T 2022
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ala# srgerar

Rea Sl &1 Ffgicd sfag, X o O S AAIRTS Saredd, SUASITH, SI3TRSI3, HicenrdT,
feTs, 2022

$hedde Tl

SI50gCs S HIsel H Fellldehel TehlolRle Y2Mes ¥ W UERIHTARCTH, Selagiielh Tl LA
AR 9 IEEE & fdehrd 9 AU Fhol 3R FHRARATST EESTER-2023, ITM, TeaTs, 4-12
STeTalr 2023

AT T3 & daehed o1 fdegd & f@g=0r 287 W W FAR, Fufad gerd sifaer vasadr
2020 # YaTfd, TRPR | HlelsT 37, 332, 3-4 fEH, 2022

SR H UIS-SA-TAATI Yeehed, FalcH $HsEs Al LARN W JT Fwdieediey A,
TANTSUHSIHR, JoIRE, 29 -1 Fde 2022

gIS gWTed & IR Yaohed, FaicH Hufald Jard W ali¥eh HFAC, TSNS, HITY, 18-22
fAdex 2022

R T AT

AT F WA R TS FFEASA, QUT AT, gedrere favafdearer, 03 A, 20231

FaicH Hreg 2O 3R FaicH TIHeSH, ISTATHH, doals, 06-12 STeTadl, 20231

THeEA 3R AfAET & FdicH Uge], T8ol SIEhIdeh SEICYE, SIS, IR, 05-09 e, 2022

7ot St AT
el AR dahra &1F JsoifA H FHE YASIATTRFH, Qroatarae grsgsawy, afefadr ik
oI 819 A 3R fawy, I faane et 3R rqaens JeT, s{aaeay, dremmell ds4, 98, #Rd,
2-5 HYad, 20231
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gva|#aﬁaqaéaﬁﬁa?r,maﬁﬁ?ﬁr3ﬁth?ﬁm

3eTEETE &

« R FAT 9Bl & AGToR H2 AT FET 9T Ay

« R AMelerel T & fIT Fgcaqul HeeictenellNeh AATIAT S eI
o g1 WA & qaehrg TAfT Iequaer & faw adier ameel

o fortecar TTe-AHifae Tufa @eg Fr gastar

o foT 3T vonferat & faer, TXEeT, A 3R o

o Hdg 3R 3Ty FI TTTT 3R arfaierdr

o WATY] YA guferat # Fder SrEUIE/ZE® e

T ot fasma & fau sfa siedr

T ook A YoTrell

3TN 3R Bl

Hegl-3 JFgH STATE JUTTell

Euar-sie: g difesk 3R AfEfa/REsEs gde freal & Jeda &=« & v
ATHST 1T AT (TeA), Areg-saide (Tefdll) 3R Ast-Aw (Verrd) Al 3R
A fa&fld et & fav

HaeieteT TR ghrg: uTg 3R g JHiFHss gdel Wheal & fawfld e & fav
Frafen oriden fReor efteeardr: srdfae opsii/srderes f vRdfeaae gdel et
# Apfad s & faw

T Flefeieh aTsq TROT TRASHHT: Jeprefeieh Jreiarerehi 1 uiaefaaarer goell fheal &
fTfid &t & fov

AIFeFe STATG SHIS: TIMAT ATHR & dAdlFafel oA Hlel & foT

ATF FFRT: 30T [AAT & AT (FASHITHIT, ATEH-TASAR)

g

a3t veE-Y faacier giaer

3o RSATGAA TFH-Y THeNIT WEHT: A A (Terd)) Feed i 3m3e-3iTh-calet
A3 3R 379 faarrg & s & fov 3ERer ar SR SRy &1 gar oo &
T (Fea-gstce sy W A9 SR S & 1Y)

IRl Tehrer Teholel 3T FATT & $UT AT HA HHR FURT i & v
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o AR FolFele ATSHIERIT: HUT HHR R Mpid 3R fheee @ =@ROT & SRR
gred et o ol
o ARAA EHAT ST ATSHIEHIT: TIAA IR FIg ATelehcll e AT el & o

% o  JUTH T ST ATSHIERIT: STk dIATT o7 3R Juad! # Hag sATST 3R
TUET TAFIERIdT & T

E o FET FIUT ATSHIEHIT: HIATRIN A0, SIA, ST T, AlATAI-HocleldX HFAUT HIed
FA & v

o FHH FA/PIE IcHol Fodeld HASHIERT: Tard e H wampfa AR wag
aifaefierar & Az & fou

o  WHAISdaeeT TAFEIERIT: XPS, UPS 3T ARPES Tael & aigds W AIRar raafaes
AT, dFgA, FeF/HOMO R 9red el & fow
o FA/AS/TANEIHN FAF-BICIHICT: IaNoUT Tl & &HUT IR, A5, n-HF7HT

‘E T HT SR 9Ied A & faT

E‘ o WIRICYANHE JOTC: 3cHole Fadel @ FH=ad & dsdY, oael afed AR EF7aAeT oars
H AT & fT

o HURICYATEH YU ATFdad UT sA=lhvll & CAEAlS 0l H A & faT

o EFgs-divaua dehra AT de3T

e 3TT dIYHATT dTTOUH YOTell

o it [oT A GO

o Hueier-aRager A9 glaurw

Eo o fAf-Ffeaa & & a9

E o O GTAT TATHIR YUTT

; o WIS O[T TET YOI

o UHsFY R [Fevs: [AffieT Suwdy I3t & T a5 gy afaeiedr,
TOAT e/ HeuTe 3R SR areest

)

O‘ f
st 3ot AATIET & v faEgd H@er & #ifde ol 1 faemE, F&707 aue iR 3eaTeT 56
g &1 AT Il afafafedl §1 3§ aiE & Ieage # vae g G, o g,
IdTolhd & ¥ TIAT TITATT, HIoel-harl 3R soFel-haRT T, faemer 3R faema #vsiel-
wfarer, AR wdieT geshrg geare Jnfe anfAe &1 $o My afafaftar Se-goiaer arer & off Fafed
g UT-refolh S & UN; AAlhUT HEIEY Ieareleh GiadR Oooll Whedl & fheeeiaar 3R
FoATFEIdT; Mo(110) Hclg T SAANT 3N Feldelicln AN HT TdhH, AlGaAs TR -
3TETeITeh-ETq BIelfSeel &l Yedled, ARAT gaell hedAl & Y TET & sAel-Foled I dlcdid;
HHAUT T JHIFASS Yol [hodl & Cer-geldeliarh 0T, ST FolFSINFASAA I 3 e Teh
qATTYUT HR-LTel oieil-SISURATAS 1 TH; ool [FUAT 9 GIET &1 TLelcH STdielTde; el
STERN difceR FU-AST grafAaes Bred| aifdd o & ged wte & fov @e-3mamed
yuTferat & Hel 3R $IhE A FHASH R T A & v dqeT egaene aafafeat wr vh
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e FF & T F FEOT AT ST Fohell g1 Fe=Aiai@d REmdt # s+ & $o aafafet s
Fo faawolt & | @Agr v

AT -FHARY T (THENS) T MR G TNicdel 13U TiATe g Fdise Nl dehelieh
& ol A dehed & &9 H AT ST Fehell &1 §HA IR 3R A qoehra & Hedl A1 fafdee
Uil # tadg & AasiAs cOdgR & 37eqqa har g1 tadls & forv ageif@ear saagr &1
TTAT YR & Fedl $1 fFeetar & A1 giar &1 IROMH & Tl ol & foh THAAS 1 Araeitifenar
egaEN sl HJSC giel § SId TR IMUR &7 Y Bl § AT TR e W @l ¢

YT &1 & IoeT & WY [degd wfadershar (ARags) # 99 qRace H ATA-gfekiy (TA3M)
& 7 # ARG fBRar I § e deh 81T W8T & ®9 A FS IO @ Hahd gl A
YA H HUT PR H Fl & Y TANR I TART FAT 7 Fhar &1 g7 ds Ao AR -
w@ﬁ?\w@r%,mw%m%aﬂ?ﬁqﬁaﬁ%magaagmmﬁa%ﬁ?ﬁ%l THANR &
37T, 37 3reguraneT 3R gy sfifadh & fow 0 awfaat & faggd aRager o &1 awser o
3MaeTS g1 W TH FfAE Gd0.5Sr0.5MnO3 F dddAT W FIR gfoRieresdr 3T & 3T argd
81T H OIC UloRisl 8N (THUIUT) Al & AT T g T THSTAT ST Fohdl gl SHE 37T,
dRueer & gifer (@3mMTT) Asd W GOR &E ®Af TR T ($U%) HR g gff (3mu) &
I TSAT & Gelcd T 0T AT a1 F $r 15 ot aaifhecasa i & aFer &, th
Fegadl ifdeardt araaEeT @A @l § Set diRey 3R radivy aet Afsa A AT & JAada
HISC I 81 UROUIHAETRY, dI3RTe qRags Tishal & Teh #a1 &9, [5G8 aRuad & it 3ie
TATAT UoRIA Hobfdod (ABR-TAUTT) g1 SAAT g, Adl-sheceld shuguas Il & fow
HdvoTelsh & T AT g, dfhed Joob HUBEs & fav 787

oI FATNAT #, GaehrT &70T T TeleT-3eT STIEAT &1 Tohcll & ST 470N i FAAR cgaeer
gl & @ 38 dlgdehy (ThUA) & F FH S e § 3R Il a7 vfawAeer @i § ar 58
Sfdeligdasha (VUhUH) el STal &1 S ThUHA AR TUhuA He-3ifeded # g1d &, dl 98 Sy
W ST F T & AR AT qoioE A Ferd § T & T 98 F R FAAN
3yl Sgd AR Iy § e gaen e (Ffuer area, wurll gus, e 4f3e g3
3R 3o Feugiaeh f3arsa) & 3ualer §| gHa 3ferdiotel Ricd T YBHTT dieh Teh faerrel fafaag
qaTaE F ThAdaH aiad [hadT §1 §AR e o 3ifades Rigd & Fafd axa deeer &9 8
Fgcaqut faene fafawa qatag &1 wedler fhar g

AT SleTaNhT 3T 7 ST HSRUT IYMIUI Y 318 el & [T veh Faridel 3eflcar, daehrg
ErfAT-a wrnfaes dufad gerd egaerer # gifoar fava G g1 W gaehiy ST 3cdes el
arell f&ueT el & 3idfafed $iifadr &1 3reaas WY TRaar Y ASEE S drell ds JeTd
THTET HHA Y 35 A & [T 95 Agcaqul & ST gl AN AY o H FHA "AvH g
JHI" TS BT 3TN b FAY & d9HAA & Ahe TRfATAT i 3ia:fopar aF &1 3regga fmar
¢l I8 AN TATCH &1 A & darell A A § S FrfAafaed AAd suwton & fau o
AR AT 3T el T AT YT T gl

YaehlT §T & HSd Yool W I 3eieh dhs ooy AR @@y @ifdes o, S FdieA
PUe-cRel eIagR, RUeT-9% Tod 313+, FUA-TeIH TagR, ThiTtieh Gaehid HhAUT AT AT e T,
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T3 HICT-holll THIT & HROT Ageaqul & &1 g1 FRiSToeh Tiicel 3 39T foham ST §1 8Tt
& #, daehrg g @l faffieet $HSd gaept & AT e erddiisihd U =l & Jcares
3R FErieoT & fAv o foeAeR aram 127 &1 59 9K, AUHRT Jdi gahra ¥ & fawrer gomferat
& Taffest #ifcren aqui T St gAe ofT &1 AT el W@l &1 §He R2TX3 (R = goleT g2, T =
HHAUT T, 3MMMe) HeRenfcaesn AT 1 F@en| I @it Ao gfaeaddl gadhg dia:hant @ 53
&g feraey aifas aquil &1 yedie aa §

Pugiaers 3N Faftrd FmAfRl W egau 3adht d-araelier Tfd AR S ST ITaRTHa3it &
HRUT deehId FATIA & &7 #A Fa§ AATES R IMeres qEBi # & S & ® H 3 7
HoIqd RUaT-¢dIioT arell HHIA cATagTR: Euaigliaieh 3uholl & forw 3meet &1 g7 FeMnVAIL I
Teh O G & & A qgAE €, Sl 3T @XaecHs fahR i 3ufeufa 7 ot Herqd Fede-grdienor
fe@rar § 3R caraeeh Rueigiiaen gyl & fow Jmeel &

W,mﬁwé’rm&wm FI §ATT @A @Wﬁmﬁfﬂwﬁwm GIAT3T &r
AT T &THAT g §, T faffieet arll, S wrATEg e 3T, fhtee SelifraRer anfe & @
AT &, i Rffer sgedy ol 7 eer-3renT $ifasw o1 & T §1 TH TS TG gl
& drao[G | #ifce AUl 9T fhEce HXEET & Yd W AN S #, A $o a3y e, Sig,
Prir3, NdIr3 3R TbPt3 i1 g & &, S Sg&IAT TR F &

g yraifdes alt X 9igt g & H2 39 379Vur & FRUT Pd|AlI203 |G Rl § a7 ITHIA-
seUECFI-Ples-ghae-giioneed (GHFET) # Hdg HHIfad Alsgelee (SPM) &I Adst T Uah ggufd
&1 Yedel fohar| wadied wer2 A9 arareaRer & dEd decl TH2 Higdl & WY HSd Yehid N G
¢ 3R dqed THNTA &1 Hed 308 + 21 THSA & &G H AT ST g1 arg arelreror #, H2 g
Higal & WY SPM &I WHT hIg HJied gl @l a5 gl AT &9 &, Pd|Al203 |G Wel &I GHFET
3=g RO fU 710 arheT ImeRad H2 S8 & Jofell # arg aicdle]ol & dgd sga) H2 34
Haca1efrerar wfafshar fR@rar &1 g™y FRvomelr & gRT Fol Ugd &l §gal & & folv 3ogl-gls
dfafea H2 39 IR Ref@d fFar ST g g

Teh FIefleh 3UhIUT H, Teh FHdiaeh NEATIh Pl Th
Tiha T & &9 F 3YAT fhar Sar § AR arg
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SegTe 8 fAdrer g9 SHIeTTdT 700 006 23-30 STeTad, 2023
gfaH ST FIHR TATET SR, 8T, 5-12 BT, 2023

AYeAle, A8l THARSG A<t Hell, Xl Pl A 3N AwmEEHid 3c8a, arEg S aArSs, Prerhrar &
Rehrofar areh, shlerehrer FeAcTel, STaToT 24 T THIMETAN & 28 AT, 2023 Y
18 STTadr 2023 20 STTa3T 2023 gfRas S A 3 dieaf@dr

AT Fw & s o

FITRITIT FT GRT: FAIdF N ETaHN 817

9 REaT 2022 | gAY TN Ficsr & 40 B 3R frarw
A wTadl 2023 | R & 3e-qdl TAl @ 33 o AR farw
el oAl T vHHATS A GRT

8 S 2022 | Srdivw grast & o AR farw
26 3t 2022 | welter g AANTST Toel, THare, AGAT F B IR farw
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73ar 9T feaw,
11 S99, 2023

A &0, T EFET, AT FISAA, THISTAUT WTEIMEIR-AAAHINE & qd AET I =1,
3R A, e qanr ware YA HAN 975 GRT TAGAT o SO

aif¥s gfadesT 2022-23

e ufaem ufRreror sdEA

THIMSTAYT & 19-23 AR,
2022 % GRIeT faaieT gfas
FIHH & ded Th TeTdh
JTN&TOT FIAhA T ATl
rar R &
fogarerat & gfqemh
A H A g

& W A

" W AT FRIEHA & dEY
H, FAAIRAT # 10 30,
2022 & HWEA 3-5 T &
SR FHRIR 9REX H IS8T
&Il Wed & fov 3gesy
FHIAT T AT

TaTodT qE@arsT

AT

16-28 TYART, 2023 - (V) SAHTRRAT 3R 9fI8T0T Shrisha, () TEATH & Tl & JaR & fov "Taoodr

& ', "CTfECh

& AT Fe", e gare” R gRA g W ey 9faifAdr Faesdr SR, (H) e 9RE AR A9 |

HaTE IRE & 3eT 3R AT AAeE afafaftrr 3R () gamiger i
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, 22-28 3IEA, 2022

HTIATET FT I ALIcHd QUANSTAN | g3fa ke

aif¥s gfadesT 2022-23

22 HIET 2022

THITSTAN 3 HTSTE T 3 HelcHd I IHdellhed THISTAN & HALPR Hael A AT W & &
ey Sfg R & @1 & g3l fheR (31) easlid gepdl, fasmmeaer, oRAw AR, Afdwe Hierst
ETATS, HISTRTdT o 39T e W Ueh A& |

zsmzozz|mmm

2 ST - A 3N RS SarT q@-Fadd R A faaet & sfderd
Tholl BT & faU geaiiall wRisH

4 Torer

s T

INREIED

400 BT

24-25 3AEd 2022

ARIRYETel), Taths! (I8 3ARE), I sofgd (Frd a%are), RA3e (Heeedd 3nar-efeeH), aAnrenat
Fg3m B S genfadt & 75 9 S av| Je9d el 3R ua # aRER

HadT 916 Ffafar & gfaael g e

7. deTsd TS, fAcers, T3S uadr & ary

26 IET 2022 | FANAAT / Show-

gfaframe ik fhem oY
3eTEY A o w31k Siaar e gfa@ar
hed Y - Teang, 31, derear Ul Fr 3ufEafa & shfEr

27 3T 2022 - THAT A3 - 100+ g S Teh En|

54| THEATSTAO



s Afgen feaw 2023

aif¥s gfadesT 2022-23

"Rt

IRTET ARST Raw 14 AN, 2023 F AART AT SH a§ FT AN

AAIAAR ST, IAAT Fofoll & HIHA W IR 377 30 AT vy w v
eredrs far - S @A 3R W 9 AR gt "iHer feu S arer
faffeer seat W Ffed arl dhew 3l Twadt F defvar sRfEe &
gy, AT AR AEEEST W e #F g f @Ew & et ua
FARET @ FEfdT vy © v diesfas swa e fear o)

At wAEAr & fAr dqarR AR dleafadhr an geard

T A faw ¥ARE 2023

e, T3 ST A fiaw sarearanstt MheR SAEr &
Hzel 3R 27 eIy g3 Y FFATAT A T

THIETAY & 28.02.2023 & TS [FA ad & @@ W
U & el & 400 FHell BEl & fAv v 3m3edra wiwA
FT 3RS fFaTl 58 a¥ &1 JAvy "dRaF Fearor & AT
R o=

& R T FEHA F Tg 19T & RIS (V) AT TECIAI DS
AR AR Seened wReEiASd fa & ol 3. Hvag
gl & "vEEtE # fawer W egredr fear 3R ()
STATAT & afitss danfae 3R TS e well W AT F
#FAsor & "HoT 3R sEAE" [Qvg | = i

e 3R aRve e, T3Sy 3R Faer e
& WY THal & fow o feaw fFasr & wfaeme
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& 3fFSha sgea

A ARG arar

A fasia A

A oo TH
Eﬁﬁwm@r

AN AIF &. TIFHT AT

A Sdeg =T T

# A, AT

SIS Gl

A v F@SIt

g1, eI ey
=
Esﬁmﬁﬂgma?r

[}

A gerg o
AN T Tt IR
A AY eI e

9 N

Esﬁm&am

A TAHAR Beqecr
o Reare amer

& anfser qrer

oY sArerd Regr

A GoAT goleT
£ gt

A AR ATT TWER

ERISIGED
Sy = grer

dwalhl, TAEfAF Ta TEIF FI6 ol

g o g o

At #fFST =TT

A 3REH grw

AN gog T ARF # AerieeT fFaw

A e g (TaSTddY) S F@efrar i

A Gt gra (9 A oI JeT
A gfasles e
MNAd Al g 9
A afors FoR
o deer aw@T
et @ T
A FleT AT g
A AT FAR I
A Rerare ede A s FAR o
& 9dR g
HT THA F. THFR ARAT AT 30 FAR TH
A FerA TSy
AAN A A
I §
feIar
A "@iAeg arar
REGIETE RETIED]
& f&elra &. Tshadr A AT FAR AR
ANHATT AST A Hifew g
A S gemrer faary A Ry arer A
A ool AUENITS T A ALY gFH
Esﬁﬂ%ﬁm.@ﬁrﬂ 37, AT
S iz amg BN weer wdeR
Esﬁ&ﬁww B st shreriorer sme=
A golra A A 949
5t af@a 3
HETTH SN
A T o it @, S
o ey JrfaRRY RN -

aif¥s gfadesT 2022-23

31.03.2023 d=
qHg o

i AReH Tshadr
4t afafea g
ST 3

A yasAfa ds
At T AR
A Sed . qGH
3 SThAd TS
Aach o= Ase
8T IHFSUT 2T &
#r oifgs seoit
A egrAT gaE Afedd

#r fegeia ear

AN MaefT =
A gic Afdw

N

A TSR g

HfFar

RETIET]

A 3R THR

o kg =t s

&t Sved &, 3

A &Y. genfader
At garefy det
Engin g

A AR dg 3

A a1y IR FHAPR
A FET 9T

A géred a8l

A gelrel e/

A gitrar #Asel

At J&OT JuA faeam

NREEY
A 9T g
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¥ gfadesT 2022-23

EIERC] Jepeirehr
At reeirar & A GuEH
A By Ao
TR o e s
A ST SdTer
AT Fieerel €98 TSR
Esﬁ%ﬁmﬂa@m A e = By
& gfAd =g o Ferr T gel
#r gitg faeara &Y FIfde at. ared
A gk faeara
Herash At wdR . el
AN RAenfecy Iadt %ﬂ'ﬁﬂfﬁ'\q
TR STTHRT
A 3AME F. T AIGFAS FATIR gl Hadl A FoAd FAR Hierel
Eaﬁaﬁ‘ﬁw A FT FAR FoleT A g . el
AT @ FT 138N AR qFaT sreeTarsit
T T3l AT
A IAE 9g A Gohel Joold A gt arenareary
Y3 TUSIUH3N
A U F. a9 A SaeT g g
o e amr & staa gy A T T
A 3T AR faearq A sitaw FHse A Y@ A
aﬁmrgmﬂﬁ%’ £ 7 faedsT Feheal A AR FAR S
A 3T TSt A FArsT faeara A Golla . FHsA
Esﬁmgﬂm #T FreT ATehar AT drdarera#r I
g A srfasha amer MNadr AfAwr seeard & dFgeha FAER
&t JAFNF qrer A e R s A garsiiaT favara
A Sefesra degareara Tg.vH. [He9HAT gelex A ey Enwrer
sT. Rwaer 3. Furér AN RiAAT arer A goig qER
A g g A qEileh FsEHER A g HAeh
gl SaA A A 9 $AR Hse AA guoi g g
o anfeer =t I A 9ET e A A IR Fegareary
A Marer afdw HRGATT TR A dXF o AT
At g geprer A«
A HAT g AN ST T (ARTS) A e g
A 3T FAR & A B TGl A A &g
A 3N Afaw A AYYEA HFT A FET gFSH
Esﬁm‘l‘rﬂrw A FIrel A gaw gk
N e a9 THF. ARCIiohed A g 3
A AT dg qXT A g a7 A &g g1y Urar
A ok gR g AT YT G TH AN AFATT
A TTOT AR T At ey ufsar A Felrer TH
fsﬁ?\ﬁﬁm A e FAN T

“01.01.2021 & GiAAG#T 7
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qTIT9T
Tt | e TEw | wRe
SATF 67 55 12
RERiEhl 93 87 6
e 50 41 9
SEARETD 44 41 3
ST T8 6 6 0
& 260 230 30

¥ gfadea 2022-23
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¥ gfadesT 2022-23

THHTETAT 7 Hgw glaume
Fegfear HdT

g SehTs HEUS & HGEAl T FHFYLAA AT I U Fel & TIT fieT 3feleT-3700T 3=
geRleT egfear (Tadre) gonforl @ e S g1 & ¢

(i) IRITSTHAT IR IMSATH qraR7 TR JeHT; Hewifadsw @y ggeied ~ 800 Shuthuersnd;
NTH AIXE.

(i) S&T x86_64 MR 3Mfhea=R;

T. e TR 7 Heifae T e ~ 1 EUhuesdr §; e foeed g

Y. euifds I Yo & YT 77 TIUR ~ 70 STHUAdr fFad 10086 TR &l

g Al faeeA # e srcgeesd A5y fAd e & 99 W | 5

Acad AT

HEATA T IS AAcaeh Th TEERYT (PR-BEITA-ta) f3oreet & o 77 # R 3 fadward
g1 ST, STS-ABNTG 3R Taverdl Hegfear @I & 379-foieh Teshuet foien oX &1 aras 3R arew
dAcad LAN e 3mia de3d W I w® B

TEET [T HErA

T 3= TAG0T arel gfcsoril 3R 93 YA o ST A1 fAffieeT ATSEr GRatr Haaeheliait
TSl QT &1 MIMSTHTST (Fegex AN FIar GI&T Fellgehr THg), S1vs @ Awrier 3k fGeanfadet
T Urelel fohdT ST & 3R EAT-HAT W 33A18 AR FHediehe! 6T S Bl
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aif¥s gfadesT 2022-23

31.03.2023 a&

T & o o 7 & AR v TR
3T et #gr gl oarst ali Afds gl 3T qE 3T, Rger Ageiterdy
3T, AT A ST, R e st fshe ffer ST, gaueT |er
gl 397 FAR Sl 3. el TH gl qwsafa wgmE
3. 455 "Iy 31, gieprer wterdy 31, fae e ArefaAd
e Riem I 31T et SO STcerard AR I s ot
e e E—— e aften iR Rl
doT SR ety arear e St 3T T JrfeAfeger sierrst
e e Sl sitEn i Frardr oA ST SteRT T
ggg; At s e o s sreerard
NEFNRITN ailg &g fder &y Fleda arer arE et
GEICIEET gells 3EHC Hs FegarEr Hifaw Atadr drer el sl
gt Aeraeet Sird 3 e Al ST 3FFaer feedig #Sft
gﬁ HAT HHA easid e g ATl FHHRT ST AT
HATN G Hlgg 3G -Hiare #d ghra Sl g
HARHAT BT AIgFAC, TAGT STl TS THST e SHA SicERe i FIRNF Azl
#Aetiore o e AT wtstear g AT & TR ST &%
e e e A T A BT R
e TorI FAR dlka arer A Tote A Yool 3
T sl @ A o Alrar sitfaes Rerr dem
E?;jﬁﬁ et ¥ e e w8
@ S < e erdy wfe ash
Aehel AT Hercl sreerard YBRT FHT e Fawgr
wife "& REGRCIEY ECEIC] LRSI &
;r—:;—;??ﬁ wolg HF geier Hsel EATAT T3
AT 3 TR - G et ot Afee
THE A SEH YIRS HGIT gHA S gedeT ashadt
T &l ST oRiTe; 3Ty THA FAR T g e
R e g @ ot g e s
kT w5 T aT el qs e T Py
GelsT et Qe R Fefsie QeTaeell
g Ferra ST
TN JTTRIHRT T 1Y
fadiier e 39T FEEEA

[EGEIETIN

k)
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¥ gfadesT 2022-23

HIRTer
(3 2022 - A 2023)

1949 # $ffceyge B ~gfFery BioTa & &7 7 TN, THIMETAD 1 HH IAAT ATH FHF
HEUTS THERmeh, hEY AEEIG AT & (e & dg f&ar 931 a1 St veh Gffcy @eaitel #ifdehifde
q S U HAROT FHIAOT HT Tl F v gey ¥, T H YE H AE Y IR
IRASATT & 3clrar, Hifadhr & v AEc-TA.vadl. IIeTHA, S A H 3HUell g A Igell Jdid
glaT 8, 1953 # 38 TEUT A Y& ThaT a1 UT| 3H ISThHA HT 3¢aT Bl Al AfFR fa=arer &
3gEY & fAu gRIfET Her anl 916 & adf &, wEasTaAd F sifad i Sasifad e &
3T & F MAST Il & [olT 3T IIeTshad T GRRT S6raT 3R 1993-94 &, UIEe-UH.THHT,
UIGAHHA THINSTAU H Sfere¥e ITHYTT HRAFH H Teh 3feel 37T T B

3TN H, TE3TSTAdr Hifde 3R Stasifadr e & w2 3ol &t 7 gaad e segaer
?ﬁrmﬂ'g'aﬂ%"l dadllT H, IEUE afafafeal ar @ - U, &, @ 3R ST & faaRa & ag §
THE § &1 Ifarafedr 9rg & 7 [Fefad § - (1) TEISHREY, (2) seaw R FHogfear, (3) e,
(4) fafese siceia fafde 3R (5) Wfeser Aeata safdcahdl (Tasm$ame)) dafaes Faar 3 dams
THIET QIEC-TATHE BT & TAET0T, FeAheNe 3R T HRIHA, Tedneld, TH.T. FEl [od
3R Rffes 33l FRiFpA afaflRfedt &1 TFeay a1 §1 | aaF T &, TTUH H FqSTS (67)
defae HeEd, vah A 3eEan (169) 3wl fagare 3R diec-slacta thall §1 39 3@l & g
qiee-tATEEr & 9 (30) ©TE7 A A Rar I

ITHYTeT UG fdehra & TEUeT dr 9H@ Iucierdt # A §

&) FRENA (rafdter aifavehrar @aner fifcrehl @ 3ieqaeneT T giaem): 3@ 2018 & TU1fad favar arar
gl VECC & @galT & Teh $fifehl GaleT 3RS &deh ST 2022 & asvellerfoer g &1 715 oY
FRENA & Teh S difclige T $T IS §| Ig dIHATST RATY] Taltel HIfahr et Hr @
& 3¢¢eT @ WA GfAfshar HeTTeT AT #el & fIT FANT glol| 3uherhc! FAUTT Feret
& GO H Fg AT ToT W@ &1 STH Teh Hes-cRIle glost &l [HAAIT, Ueh BRC-CISTHIT HeIHT
I AT AT, 3T ESI[H HEAIDIA Tehellch o WY Teh 8T hel &l SolgeT Hlall, WA
fafshar 3eade & fav 1 #ex TheRer Fef AR RA0] Goler ifadhr reaas & for v wre-
STy T T HIEAT AR &

¥) $38-2, IRIRACE, R & STy diHelse (dUel-13) 31T Toh TET Fiaem & &7 &
gl § 3R dhadqds oo W g1 30 A & SR favafdegrerdl AR Usdg semimensit &
ST 20 3YARTHAT FHEl o SHeSsT H FANRT U] ITARTRAT Fgrar 3R eaT-gfdfes & @
3R T YeTel el & fow fiAerss # va My @Al dard fhar an &1 fiFsT & 3 FhI
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¥ gfadesT 2022-23

&g et 3R deadl geraar 3R 3e3a & T dse W RIf@ad & & Sad &1 AT €87ar i
Jola 3T SHUES F13¢ T WcH I AN H FH ol & fov A gafaa dAxfaea e
fEele [aFcH 3R AE-IG 3aMVOT fhoeT S Hhelaqas T fhar I gl

M) STeITST AT TS JATRITGT &l 555 HIe T gl W FAMAT ol o [T fapfae e,
fSad FieAs 73 Folard, Tl IR AT 0T & ST &1 fRmen 3R Rears danfast garn
fohar STeaT| 31 #HeX (SveA) @ist JAeT 1 GRIHh TROT STiIIsT AN faare JAITRITel (SgTaT)
# 5.8 KeV HIAT W Hllfold uReies fofdas f3edex (TaTesl) & 50 I Hishd ool W20a20th4
& @Y YE fhar 741 §1 STA Tl T & T USET ER W TS $H R P Tgel FA9T g1 500
fAfeller & wds guEgie gidde f3eaey & 0T wasmsuad yimremenr & frar amm § 3R
BeFex &1 dA Fafa Reed (Etd) v S9er & aganer & faefad har = g1 Bedex &
Y SETH # SguaETd H 1.92 KeV eMes & faw gdiefor foam amm § 3R 39 I8 Sguavd H
30T & & AT AR g

u)q;maréagﬂmﬁwmﬂvawmﬁaﬁwgsﬂ%,é@m,m,ﬂﬁm 3G |

g Al & GRIT THASUAUT & MU o IHIS GRAF3T J 320 (4.662 FT 39T Td FRS
(3TSTF)) dATfAS o THRIT fhT, S & 121 cRAUSET TgaeT (3msdn) 7 g1 320 & & 134
oG IF > 5 (578 & 56 IC & TTY §) T g3t & 3R 36 o@ IF > 6 (=78 & 13 IC & IOy
§) & a3t # JHIRIT §Ul 57 A & R SFh (21) Mer A3 FT froasy Hr st
geled & S|

TaTodr gEarEn, f@ar fgaa, AaRse anT feaw, afger Gaw nfe S &8 T8T TR & wisa
orEl AR SAUIRAT T SCHEYUT AR & A HAW 0|
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¥ gfadesT 2022-23

THIETAYT & AT & FRIFHA

TEUTH & #aST & wRAHAT T AlC AR R AT J7G IRASB F fGenfara foar o g1 st
FRGAT # ¥ IdF H Hi A6 arell 9@ g8y AfafaftRl g@ds afafdfr & gy & awr i
e ¢

T o 3R A 7 gEUe (TR IRTHINS-4001 & Tgd)

$H URIAISTAT # () YIATY], Gailel T, YA, 30TIdh, ColleAT 3R Jegrifaen sifahr H damsit
W AT 3egaeE, 3R (@) o USERT JeTETe Fiawnsi & 39T RN geftr anfae §: (1) i
AT @alter T & q@ereT T giaur (heln) ) AR (2) SgIsT HIAINT A= Faremen
(SIgUETH) | ¥ ST FAUT HRA # 30 olE dr 3G §1 VECC & HgaleT ¥ Uen siifashr g
AT ¥ FRENA T Sarerfelar 57 2022 7 qft &r 15|

59 IRASAT FT gAST

o T3eF, WA Solaciiaierd, THUSNT giaardr & afgd ser 3iftrgor yomed, 3== 3K
fArT dlees T ot 3mqfd gumel 3R F@eftd Herre 3ueHn

o YA 9q, Ida fAYUT SHISAT, WE¥E 39T 3R yonferdt

o FHY, dEY 3uavl, f3fSegeR, Hafta Gireday 3 3uav

e FRENA & ToIT 3RETH JTHY, TheReT da), S o 3R AT 39Hor afgd e
giaensit 1 fashr

o O FAY AT IR TS 3T & fav 3=a Ralegees Rifeaer fSeaer W de3m

o 3mafa &or 3R gl feeaex Aol

o T ColiEaniy, AT TeATEh R IWeTdhia Telieanly, Faftid 3uaior 3R Feraed 39T

o SR, 3iifCeehel AT YOI, TdaardeT 3T TEF ITHIT

o SIgUHETA F gerer s3n3e, fafeor 3R qAterer foenren, sifdsese gomel & Hefta gram
3YRON & T Gfehd IRIETOT

o HR-FER, HegTR STol MeT YUTlell, dley e, el & fow urel 3R geer 39
TRETROT JOTTel!, A4 EfARIOT, U, HUE, HeTd HgMFh ITRT

o A IR FAU 31T W 3T Yo FYC Foleed IR FT HgRIH 3TN

o fEewex fAHTr, f53m3e, A9 vumelr & e, T AT, 3eaex gifese a==r

o 3FHUN HEAAT & fov TR uéw 3R dieaR

o FRENA #e & Iffd WR@E 3R geree & fov 3aeges A, Jaiea giaud 3R
39TY aEU

o ISR, Hifteaw 3R 3ffcer-HAafaara

o R, Yo IR ARG I, aRzetor @l 3R @@ 3ueor

o @R 1 gfAardr an

o 3IUHITY TEIT, BIC HYX, e, HIUA e & WREE R 37 giawmw

o AT agHST Mg Tehd 3R g 7 Rl f3eFex & v 39sivy aequ
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GR&TT 3Te]dTeleT & fIT JAITRITeI3it o1 3meyfayehranor

TALT FAETRITeT 3R AT JAererrer 1 fafde R, AT, Hatler, #FEAd 3 @an
Hde! JAERTT & fov solfdesel 31 ACVE &

AT JARITST & AT fdegd 3R ACVE #FAd IR WR@E &

faegd ®1, Acas TR TS HTeT

gityeh s forad #ffaer AR fBesrex gr3fer anfe 1 AT anfder g

THE T 3R 1 # 3eqane (IRASTAT IRTHIS-4002 & )

58 YUY 3N cATagIRe e IRASTA H a7 YA afAfafAr §: (V) Tehlehd $HEX ITaTT
ggdl, 3R (&) Fder It 3R 3ol &1 axevor AR weor guie| sifafafeat @ gger dc
AT &9 ¥ ook digehell AR TATaT AT # deod & HY-ATY 3eich G&H aTcearor &
Y TYAT & F1TAT W EATT higd HIAT § AT HEX HIADIST & AT &1 AUROT FH FhT &
@ fAfAfer &1 3eged Sl FUT FRAcAS A R TR (SSuwuaAs)) &1 fahma 3R
IETFT AT AR Foll Faged G HT Aregaanier, 3ERer 3R 08 3% gfHa W AR &
& @1y AR AT 3mare gonfot Sy @3t AR ol w gASET &) ofasy 7 gH
TRRoEd 3R TAC #eRIeq H e 31T /AT AR |

5 IRANSTT HT gASTel

Aelrehel TS 7 sAfSEr & fow aasifae N d=wa

Hier A yAETRTegaTIa S Aok Buifoere fveH, dive, srsddr fAweA
T3NS, SSUH, 18 HAIT TFHIRET FI 3eaided, Ha8T, AFAT 3R gfaeams| |, fioasy,
Juad! Y SN A-310, THSUH, AHAT AR SANIRITe, Beld ofd, NIvHl, TAUAIR,
THUANR, FRAGA qFd g e IR 37 Hisfer glaum|

TR T JiAGET S faerg 3R GAerRrensit & fau arafthiSsd 3uon $ wlic|
359Il SIHACST H fShaeiAey T IRATT did#HT HE3HT ST SIUam

BIC 3RUT S Foldd TaTasoR, foifeas gsfear 3nfel

TEH 3URIUT & 1Y SHIHR TAFIHAC

BT 3URIUT S ATSHIFC[[SFH Hel ool 3G |

geer faveryor e, aHfsafFes aor aule giaer, TuhuA-TATHUA-NTHTA 3R THSTH
Heaeieh| TEaras GEX 3 3 36T oo YOTel & HY HF dT9HTT HaaerHAel 1 TS| Hprel
ehrel yehioTel 3R gar-cgfAaerT giaur, $-de arsdieur gotrel, TWATY] Wd STHTd YoTrel,
3 fAfeE

SAXS/GISAXS/WAXS JUTTelT 3{R SEM/EDX/EBSD WOTTell &I WG|

hegeX FeleX @l Tle.

dk faegelex, fBargd o A9 desm, goit ReweR, gld wsa A9 Jdesrm, de,
ThHEIMSIR/ZA-ae, 3 i @l

g23-Il SiAET # fShdeiler I T A= are gfg-3marEr W 3w fr @lg
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BIC 3YR0T S TSN TAFCIAICT, ThUTTerT, 3nfe

39T EQU: T, et UTU, TIERAT ofey, Faeeed, Hided, feay 9Fe, Hle-ufaiy,
SolFel-IfaRIY, aa)-[Bg TFgele, ATFedR, IF, S, fohe, MW, HT & Tcie], TAliEedh & e,
JAIRTAT & Tclel, 3UPIUT, Selaelieleh 39T IR T, 3R 3T

qR[ g THAA, HISTeT, TWIETT oeh, BIC IUHOT (<5 o)

3T Yol oI DI 3UMOT (<20 o), Iof, AT, TAWTRITS JiAdiey o & A &
NI WA g8, Teld sierd, AR 3

giaamdr g RFm (3m$)

3 URASAT T TATAF 3egeT TEUTA AT T FrAawmsit & fawr, 3eAde AR W@ F:eT &
ST TEITSTAN & gt orEl 3R T HGEA & 3TANT & AU go 1 AT glaensid 7 A i
&% IAfafAl A § S8 HAAT 1 TTAET0T, 3T FRHHA, I, HIRARATET, 3FewHT 3R
e, 3nfe | Fqot aRee faffiest srgermett 3R glawnsdt & aAread @ sdfead & S g1 I8
IRITSTAT GEATT & AT AT FHE Teadh T GgIdT e FHar gl

59 IRISET T TAST

3BT FRIHA

gfetor  afafafRdt w1 wRieadd, TRSd-NTEaE A, OE F AEdgE  HREH,
SATEAT/Fhel, FINSST | T3 HRIHAT & ALIA § T 1 Ferar =11l

anyfash gRaer A T Al 3R SqEdsh F Y [EdHerd JAUT T SeAde|
QeI & Aok TH UeT HIGT HIg &l AT

CIATALTS Soldcled ATSHIEHIT T YA F AT 3N SAfdeh AT v Aspr-3morias
T & fT 3= Ralegee At

39T, HAIT & it l F3AS el MR &l 3R FAATOT e

JfFeTeresT GfRNetor, 31fde 3remt 3R fafheor g

fafder va fega T, #eeAd vd wEeamE|

R{TcH yamda & 3UIRERAr @rd, ATofieioT, T 3R @t 3udeeRar sexhd A g
ISR FIET HAlfct, Hraleadel 3N AT |

TFag fagEor

dcas 3R 3T TR & AT 3T 3T (TIV) Folkex DliehIReT 3R FdTelel

Seele dsfagy, IR wRRara 3R 31fave, 31 Fr1 s3]

TR Gihan3il (S-aTaeie o1 SIHRA FATYT) & Hiredq) fdehrd 3R Ser dr geam
FFqg $-flerrel
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aif¥s gfadesT 2022-23

qiifeya @1 f[{aor

2022-23
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2022-23
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TECHNOLOGIES FOR
NEW INDIA@7S

STATEY BT ST TEIHT

T - 1, sollsh -UTH, QAT
Fehrdr 700 064
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30.06.2023
HTeT $ReTye 3w ey frfoTa
& yeud & v
FadaT J@r giarsr i RO

1. faefr fawor & RuE

gH HIET $TEeeyge 3T ~gfForay o & facdia el 1 orar odieror far g, fowed 31
AT, 2023 T JoiH e AR FATTT a¥ & AT 3 3R 77 @rar 3R witadr AR gera= @rar
AR Agcaql dEis AfA 3R 3T ATEATHF SRR T AR AAST B

2. fadir fRavon & v yaua i S

et 3 o fAaRul & IR e & folv FAgR § St IRG & A9 e arell 33 dR
W R AW FUB & AR T d1 fadihg Bl fadhg veder & @@ 3R fosaer
TIehIoT ¢l 1 39 foeelr # fadg faaRort & aarlr 3R gedfa & @efta 3iaRe fezsor
F1 f3orsd, Feada iR W nfad § S @ ik fAvuer gfeaor 2ar ¢ 3k Hifaw
AT & HF BT §, Ue dg UI@rersr a1 I & HROT |

3. a@r werw Fr SFAgY

gAY fHFAeY AR 3iifee & 3R W 37 Oy [Qawo 9T v T <uad T §1 §9 39T
Hifse eccyge 3 ACS Irhr3eed 3HIh 33T qanT SRy ST A & IgaN X &1 3T
AlAshl & foIT 3mavae & foh g Afde MTRIFRATIT 1 3equrelad Y IR 30 TN A 34T 3mRara
gTed &el o ToIT 31fse Fr Aiater Jare 3R avarfed w¢ o o faaror sifass arera faavor
¥ {Fd § A1

3ifse # fadiy faavot & @A 3R gwdaor & IR # 3Hifse @y ureg &a & fav gfskane
fsaifga & anfAe giar 1 9afad 9fhart aamiiem s & v T R & §, o e
ot & #ifds Ted Faer & AEAT @1 et o fAe § TR 98 e @ IR &
HROT 81, 3o SEH Hodlchedl dl Filel H, d@IdeTsh FEA H At AR Fsqer gfafaftea &
fow safe e o gafie AT 81 s aframsit @ Besa & & fov fod faagor
st aRfEufaal # 3ugerd gfl 3ifse & 3uder & a8 @i Afaal @ 3ugerdar AR g
CaNT T 9T AWiehel HJATAT I ThEIAAT & TY-TY oy fqaxon & gHa weJfad
HodishsT o enfaer &

TART AT § 6 gAa S 3ifee ey urcg f6ar § 9 gAY 3Hifee T & 3MUR YeieT e &
foT wfed 3R 3ugFaT 8

4.3



fadfi a¥ 2002-2003 & 01.04.2002 7% & @Il # geadl A #Hige 61.21 #xIs 392 (Vfderiaad
&) @ el HIIT] G HeTEI el o761 1337 17 1 Hederd del a1 a¥ 2002-2003
& &P AT dF el Hladl H B TS I GO FAAT IR FHIRS 1337 Sar & 01.04.2002 #
OfAgTIAF T ¥ 2002-2003 & HoAGrH &I @H! T 9ar 3«7 H9faal @ quf fdavor @ 39ma #
T ST ST FHT [fAAT Garor & flv aie &&gr 25 (vi) a8/

3R feeaforat & 3refeT, gar T & 3R gAN Hafaw el & 37aR 3R g fqu aw
TSRO & AR, AT fAaRor $IRA A 317 dR R Tlihd @il Reuidl & 3HeT Th
wear 3N fsaer eRewor &

i) 31 AT 2023 T HET SECYE 3% ~FfFeriy iTesd & Adal &1 Fufa & Joq fe &
A H

i) 3T 3R T @IT & AAS H, 3H TG H FATCT ¥ & oI =er|

iii) Te 3R T Wi & AHS &, 38 I HI FACT d¥ & SRIeT oAelea |

3 FhE 3R R sraegwanEt w R
IRIGFd AR W FH ’EIFAT Bl &, g7 390 RAE = &

%) g ag T ST AR TasEoT AR AR ued fRr § S gANT Fafde Seerr 3R
faeare & 3TaR AR ST & 3eeed & fav 3mavgs |

o) AR TT H, SI@T Tk 37 YEAHI hl AN S @ TAT Tl g, HEA SaRT Hlefel @RI
ot 3R @rdr i frare W@ 78 81
M) 58 RAE & & 715 0w e 3R 37 3N =77 & faawor @rd &1 fhamet & 367 g

T, Y. SAeif U5 &Yel & foT,
S 3T
TH3IRUA 3020813

TAT: leThial v TH. AY. SISl
I AR
feTieh: 30.06.2023 TETIAT &AT-056514

UDIN: 23056514BGYJYJ3517



wTaT $fRecae oitw giverr el

31 wre, 2023 @ w1 der T u
Yoft e Ue A Eosgl 2022-23 2021-22
Frda/gsft fAfer 1 83,50,08,900.85 70,92,39,807.45
Irfer ud sfesy 2 - _
fruffa fAfer / sictasd fAfa 3 28,34,652.00 34,58,461.00
Tfer 01 T IUR 4 - -
SR 0T R IUR 5 - -
TEfiIa O aRTRAT 6 - -
I ST 3R JraE 7 5,96,59,74,193.46 5,81,01,98,539.03
sl 6,80,38,17,746.31 6,52,28,96,807.48
-
3797 FYfEr
T ST 8 5,15,16,77,936.80 4,99,30,07,512.61
HeTd- Hfed FeagE 8 3,48,15,90,446.56 3,32,44,07,963.51
1,67,00,87,490.24 1,66,85,99,549.10
e - feffa/ et Ay @ 9 - _
fraer- o= 10 2,21,50,293.00 1,60,30,306.00
T Hafd, HT 3R AT 11 7,47,00,119.18 12,97,58,495.15
I G AfE =T 5,03,68,79,843.89 4,70,85,08,457.23
sl 6,80,38,17,746.31 6,52,28,96,807.48
el AR ifeat 24
TRt ahEr it
rat W feugforat 25
I Sfeefan smafeat o @t @ e ¥
(orredt =) (Tw. e TehT) (view srgrema)
30 o s TR eI, R
orgr e
St fatish 1 TN Her i % STgEn
T, TSt ug Ut % forg,
TAE ITHREEL
wrameT 3020815
(T, wrere)
arsfier
gewrar @@ 056514
T T3, Taelt Hivel, T e 9,

2, Sttt wa=g, e - 700013
femten: 30/06,/2023




31 ==, 2023 wt HTH 9§ T AT TS T G

o ;- St 2022-23 2021-22
Torsht / Tamett & s 12 3,33,610.00 1,14,660.00
AT 13 1,26,43,99,909.48 1,01,64,25,311.77
o/ weE 14 - -
o @ amg 15 - -
T, TR | T 16 - -
Frfela s 17 - -
I FHATE 18 1,26,22,785.84 92,95,267.00
TR AT TR FfoRa it o Wik § g /e 19 - -
Y| vfie 7 wmEia o & i = 32,83,71,386.66 48,57,74,877.26
FA 1,60,57,27,691.98 1,51,16,10,116.03
= -
TG =T 20 1,21,36,98,409.96 1,18,10,77,580.74
I Y F T 21 22,88,14,236.08 17,16,02,325.03
TR, AieHst | =R 22 - -
= /S e 23 11,993.37 3,068.00
TR 8 16,32,03,052.57 15,89,27,142.26
FA 1,60,57,27,691.98 1,51,16,10,116.03
s SfeaRa sgaEt 37 @t o e §
(eret =m) (. Tm.sTEhY) (e wrgremat)
39 o R T STEAT, EEHED
TR Rt
St fAie sh TAT Her Fdié 3 STgar
AT, et g T % forg,
S IHEE
wreme 302081%
(.. HreTet)
qrefiar
gegra @& 056514
Fmd g8y, Tt Hicter, w0 =9t 9,

2, Sf#t. vy, e - 700013
feier: 30/06,/2023




wTET $feede ATw iR Rl

1 =r=i, 2023 =t @ume oy & for @i et e

buee 2021-22 2022-23 Ryl 2021-22 2022-23
wiferes v b/f - TATOHT S 85,30,60,609.74 1,04,30,42,478.96
w1 F ST 16,94,61,434.03 22,86,05,024.60
ElGReiR 8,25,76,819.52 6,60,61,363.72 I IF 3,068.00 11,993.37
Hafer 38,47,66,096.16 15,34,02,411.40
TS W oA - et 15,98,005.00 61,19,987.00
st 97,04,00,000.00 1,21,39,00,000.00 = W ufeEse % foe s o mn wm 2,55,22,394.48 2,83,92,038.89
-armafd 16,00,00,000.00 22,61,70,000.00 Sregdt, It HEeSaAR, IS o
TR T ST S e 1,90,400.00 -
it ey s 4,63,29,372.00 79,67,269.00
=1 afeeet & fo(Seadt, defidt, dimendemm, Fufe afe) & wmw ste 3,74,52,679.08 1,25,32,506.00 T ST - -
e ud e Sfim et 13,02,172.00 12,04,180.00 A e fo T 1,27,21,123.12 1,17,68,580.00
e - froet o &1 S T o 35,35,475.95 21,40,891.00
it Tt ST o et 2,50,93,636.00 3,56,00,587.00 foret ad & A ARRE B T R T - 75,07,048.80
=1 ST & et 37,32,01,927.00 7,500.00 TfieE ST 91,559.00
EsE Pukikrcil 10,34,483.00 81,97,597.00
T ST 1,07,623.00 <Iug I eI STHEH a1 fopa -
et 94,09,927.00 1,32,54,991.17 STt 1,02,56,521.40 1,74,92,827.00
ATt () 11,04,979.00 X arTerdt 8,81,62,318.00 2,29,06,900.00
rfted wife - 2,08,443.00 U 99 /T
o & R - -
= @I A 6,60,61,363.72 4,78,87,340.87
1,66,15,76,622.60 1,57,72,44,790.89 1,66,15,76,622.60 1,57,72,44,790.89
(owret =) (e, . STTehi) (e srgrerrar)
39 o R I STEATTR, TR wEiad R
34t feier i gA e fdié & sgar
5, T T A o e,
TR ITFEEE
wremE 3020813
(a5, wrareh)
BIEIGE
wewrar e 056514
I BT, el HiSe, FAT TR 9,

2, <f.aft. v, Fre - 700013
faiar: 30,/06,/2023




aTer $Reede sitw e ke

argeeh : 1 /s Bt 2022-23 2021-22
1 s1i, 2022 7= e 3 (Ieg))| 70,92,39,807.45 65,21,05,831.17
SE: o =R g TR-stadt (ASET) SER w1 SwiE R
12,20,32,436.40 5,48,95,698.78
St =2Rr 3 At (Te-iemT) STgEm s IwE foR
37,36,657.00 22,38,277.50
12,57,69,093.40 5,71,33,976.28
83,50,08,900.85 70,92,39,807.45
% ofq # yitma e w5 9w (g 83,50,08,900.85 70,92,39,807.45
g ;2 ol T arfd
et < 3 Fruife st
v 1. wftomn e R S 64,571.00 64,571.00
2. 7y ffer -
T ST G 1,61,991.00 1,61,991.00
e =1 ArerT 1,61,991.00 1,61,991.00
T8 ST 1,27,942.00 1,27,942.00
5,16,495.00 5,16,495.00
@t el o o wftm % for fefe e -2,00,53,798.96 -1,89,42,026.96
ATt e &/ () s
T e % for -12,04,180.00 -2,12,57,978.96 -11,11,772.00 -2,00,53,798.96
T 3T ST ST e s 2,35,76,135.96 2,29,95,764.96
23,18,157.00 29,41,966.00
i 28,34,652.00 34,58,461.00
st 1 4 efera =T U 3ER | | | |
agget 15 g /T R IR | | | |
FIggEt 1 6 eI KT FETRat | | | |
st 17 T 3T T S 2022-23 2021-22
T O @ afEel ¥ st e 2,25,00,147.02 3,87,46,367.91




aTer $Reede sitw e ke

s o e S 2022-23 2021-22

ST AT o S ST TRT 32,61,486.00 17,70,825.00
AT TR % forg stmn 41,78,685.00 91,34,266.00
Rt wft 3 forg stmr st 64,10,391.00 58,82,084.00
Hid T IR T 7T 52,277.00 57,557.00
gf = 2,59,532.00 2,80,572.00
Hisfreed, wasiivad, smesfroadt 12,37,278.00 13,80,656.00
s wawr 16,88,137.00 23,71,540.00
Eisitea:cons 3,45,831.00 3,65,018.00

ot . 0T et 8,671.00 8,753.00
o FR e § I 20,57,206.00 22,50,505.00

THATSATT T ST Tt 90,540.00 48,900.00
THITETANEY w1 Hawar 2,30,830.70 5,23,200.50

Strert sfar i 39,448.00 45,135.00
AT SFEH ST ST T 2,44,88,133.93 48,53,001.45
-3l TR S S T 1,96,25,440.91 2,85,55,123.27
qrar 7 fopu e fafrear == 8,143.00 8,143.00
Shuguersmsey siftem feperdt 20,140.00 22,440.00
SfreauasTges fiem FEe 2,47,609.00 1,30,400.00
Enckot 2,72,33,289.90 2,61,39,459.90
I T 2,34,73,100.00 2,04,81,288.00
faferer. aeft 9,31,274.00 9,31,274.00
FHART FT 3190, 7 U B T A 11,69,998.00 10,18,062.00
e 1 . =1 WY B 7R # 16,04,619.00 15,48,112.00
ifs At @ s 7,35,168.00 81,84,069.00
e T s 4,56,780.00 4,56,780.00
11,98,54,008.44 11,64,47,164.12

& e 2022-23 2021-22

forsrett S ¥ foe wrae= 15,08,867.00 35,49,767.00
TRATIET e oI e 30,000.00 30,000.00
ISl 3ueM % foe smaem 23,04,70,854.00 25,82,55,700.00
IuTfeld SFerehTaT e ehtuT ST e 22,43,72,659.00 23,16,63,937.00
Iurfia Yo 1 grEuE 5,36,72,37,658.00 5,16,15,05,603.00
5,82,36,20,038.00 5,65,50,05,007.00
FT 5,96,59,74,193.46 5,81,01,98,539.03




areT §T¥eeye 3t wgfFeray Mhforera

e 8 arerer et
T AR Ecrer T S
¥ & R af & a1 forsht 1 & T & 3T F

sl o F g i = Bl |t = af % Frer % forw B x

T S afa forsbr/ % o7 # e A TS # e kel

= Faer il SRl Sl Sl il

% . . 7, . 7, . 7, o F, o %, . w, . w, . w, .
T snfeaat

1 g g 24,98,280.27 - - 24,98,280.27 - - 24,98,280.27
2 @@ 10% 53,24,63,842.59 - - 53,24,63,842.59 19,48,12,939.95 3,08,44,997.94 22,56,57,937.89 30,68,05,904.70
3 - SEw 5% 8,87,50,926.00 - - 8,87,50,926.00 4,73,85,910.45 20,45,194.50 4,94,31,104.95 3,93,19,821.05
4 vaA- e 5% 24,67,171.00 - - 24,67,171.00 15,54,864.73 45,615.28 16,00,480.00 8,66,691.00
5 faga frafer 10% 15,07,65,986.65 50,93,792.00 10,66,439.00 15,47,93,339.65 4,68,76,133.21 93,07,921.16 8,88,390.52 5,52,95,663.85 9,94,97,675.80
6w, et S IR 15% 3,65,27,05,500.81 9,38,68,760.22 53,65,273.93 3,74,12,08,987.10 2,56,91,96,664.74 10,24,70,295.92 51,32,179.00 2,66,65,34,781.66 1,07,46,74,205.44
7 e A 15% 33,09,091.51 - - 33,09,091.51 13,88,481.80 59,017.16 14,47,498.96 18,61,592.55
8 e S feemar 10% 3,95,64,409.91 24,09,788.00 - 4,19,74,197.91 2,13,92,409.66 13,66,665.44 2,27,59,075.11 1,92,15,122.80
9 Fmie 3T 15% 3,82,39,222.90 25,53,521.00 - 4,07,92,743.90 2,15,76,521.37 18,98,399.74 2,34,74,921.12 1,73,17,822.78
10 Foz wews ST 40% 45,02,01,054.85 99,41,760.00 - 46,01,42,814.85 40,28,39,808.41 69,66,245.27 40,98,06,053.67 5,03,36,761.18
11 g g 15% 3,19,16,903.64 5,12,34,515.90 - 8,31,51,419.54 1,73,75,343.17 81,98,630.47 2,55,73,973.63 5,75,77,445.91
12 s st gt 15% 1,25,122.48 - - 1,25,122.48 8,886.01 69.69 8,955.70 1,16,166.78
4,99,30,07,512.61 16,51,02,137.12 64,31,712.93 5,15,16,77,936.80 3,32,44,07,963.51 16,32,03,052.57 60,20,569.52 3,48,15,90,446.56 1,67,00,87,490.24
dafd ad 4,60,82,41,416.45 38,48,60,327.16 94,231.00 4,99,30,07,512.61 3,16,55,63,659.20 15,89,27,142.26 82,837.95 3,32,44,07,963.51 1,66,85,99,549.10




eT $T¥eeye 3t ~gfFor histera

2022-23 2021-22
s 19
fuifa / sEedt ffer & fEer
st : 10 Frawr- e
FAggfo Sl § g srafer swT-
2,21,50,293.00 1,60,30,306.00
2,21,50,293.00 1,60,30,306.00
st 0 11 TAU wuft, KT R erfm
U, gdue sniEaat
T H e AT
sl & % ar e @ W A i, 47887,34.87 6,60,61,363.72
ToF S (SRS ) 44,318.00 1,07,623.00
4,79,31,658.87 6,61,68,986.72
. T, IBW U o AT ittt
1 ssur HUTTRET Y AT Gfa /0T :-
e Fmtor sifim 17,54,358.00 22,32,299.00
HISX AT3fohet / et / R Teatd 83,745.00 96,053.00
HIX T 3,69,387.00 5,02,947.00
22,07,490.00 28,31,299.00
2 afim wet Selt A o TR
Tehg | AT 9% % TY H AT W T A Ao &k g
) ST
e firctet & for smn 16,22,526.05 16,30,026.05
ARl SATBIE % TE ST 82,000.00 82,000.00
Hisuad! (Srermfer) & g S 1,37,969.00 1,37,969.00
dguet (WQ) & e ST 6,84,000.00 6,84,000.00
St T ThR S I ST hi 2,431.80 2,431.80
e Aok afdd R ST i 16,000.00 16,000.00
eeH I & forg s 99,378.58 99,378.58
TS /€ % wast § wiiS we ST R 60,83,408.00 3,37,16,726.00
SHTEsTA % IE ST - -
gl & e farsreft & fore smn afsr 1,00,00,000.00 1,00,00,000.00
1,87,27,713.43 4,63,68,531.43
=) Tt & forg wenfEt s rfim:-
RIEIRC S 25,61,589.00 18,000.00
SFeenTeT AT fEmra i 2,29,700.00 -
e W 2,625.00 2,625.00
nfsha Tedi@ 16,174.00 16,005.00
faferer w1fim 3,94,613.86 2,66,785.86
STTHTRaT AW 67,000.00
32,71,701.86 3,03,415.86
=t) Tad @t Afm:-
mqﬁ?sh—cﬁaﬁ =t i 6,46,966.00 44,269.00
?ﬁ@W{\M‘I‘s‘ﬁ % fore erfim - 1,16,96,398.12
6,46,966.00 1,17,40,667.12
TRl | ST T
) 19,14,589.02 23,45,595.02
HeA IR 7,47,00,119.18 12,97,58,495.15

)




T $f¥eege 3w gfFerr fefoa

2022-23 2021-22
eyt : 12 Fershy/eramatt & o
WA TGS o TG THERT ek 1,560.00 210.00
STETE e T g1 3,32,050.00 1,14,450.00
3,33,610.00 1,14,660.00
syt 1 13 srgam/atadt
1) @ o 7 T -
R ST ST 9,01,60,345.96 3,45,93,765.60
It SFEH- 1,02,86,34,701.96 84,20,86,323.74
AT STFEH-F 14,56,04,861.56 13,98,77,975.43
1,26,43,99,909.48 1,01,65,58,064.77
T eftuefieg % are ST i % foeg wmw afim 0.00 -1,32,753.00
1,26,43,99,909.48 1,01,64,25,311.77
et : 14 e/ | | | |
st : 15 i & s | | [ |
sh:16 T, T A | | | |
st : 17 afdfe s | | [ |
e 18 T AT
BEER HI T 40,970.00 45,130.00
TR AR e 5,75,780.00 6,19,170.00
g, Farfehea o s shftrm 66,34,199.00 66,11,095.00
farferer st 35,43,091.67 53,895.00
TRESATS & o 18,28,745.17 19,65,977.00
1,26,22,785.84 92,95,267.00
srreeh : 19 TR WA AR TR it oh Teieh W qreg/awmeft
argEe < 20 TG AT
e, 9, el TEteefiT
3t Hidfie 3T Gem e # dnre 60,57,99,066.00 49,64,04,660.00
ITER 1,48,05,139.00 3,38,73,372.00
THERT BT 3,08,83,514.00 4,01,57,621.00
e, i S S srpE T
I % S 30,90,42,758.00 27,01,91,318.00
S : GHT e R 5,36,72,37,658.00 5,16,15,05,603.00
5,67,62,80,416.00 5,43,16,96,921.00
FH : JRAE T 9 @ § et fear 5,16,15,05,603.00 51,47,74,813.00| 4,85,86,96,455.00 57,30,00,466.00
fafsfe sve 1 W 9,48,787.96 8,42,716.74
et Y TR 31,18,500.00 31,32,000.00
REIRCIEIEEIS 27,03,761.00 6,41,868.00
Fafsrean & &= 3,57,05,512.00 2,93,03,554.00
W T S deh 21,420.00 0.00
B AHRTF T 30,77,916.00 26,49,735.00
diee &, oS e 8,06,201.00 3,62,353.00
A e wfafd 10,53,780.00 7,09,235.00
1,21,36,98,409.96 1,18,10,77,580.74




T $f¥eege 3w gfFerr fefoa

2022-23 2021-22
et : 21 I et s
ST T, TR I TR " 5,61,83,258.92 2,38,49,365.42
forereft I 2,83,71,443.00 3,39,63,869.00
T 3R T e 3,02,07,873.38 1,78,67,871.00
e 19,800.00 18,853.00
wafRd 26,57,114.00 29,35,900.00
A 3,33,190.00 0.00
o, & ofR 1,84,503.00 0.00
e e, T, S T 4,84,062.00 4,80,332.00
afET ek 13,75,400.00 9,07,181.00
T Yo, TAHH 3R 3T e 4,50,605.00 6,30,376.00
B ST T 29,73,339.66 14,57,051.18
REIRCE ) 66,81,378.00 4,04,748.00
BT, T T R 99,000.00 0.00
TR T AE 2,43,865.00 61,94,457.08
<rE wier % i 35,400.00 51,000.00
e = 32,99,652.00 3,35,841.00
FA ST 1,18,875.00 83,700.00
wSiEt = 2,41,753.00 9,23,296.00
faferer = 5,04,12,194.00 4,34,16,595.00
T 19,05,475.80 8,54,957.00
b /wied 13,98,749.00 23,65,833.00
T T IeF 4,08,01,686.84 3,48,01,612.30
I IF 0.00 2,500.00
STETE Yoo 1 A fofar T 30,680.00 23,980.00
wdieg SToeifen e 1,88,350.00 9,200.00
it 7,368.00 15,954.00
w.f. wef i o w - 7,853.05
T.Hft. wefe i fosht ® af 1,09,220.48
22,88,14,236.08 17,16,02,325.03
T : 22 AT, FowS o T
ey < 23 =T [ de Ten
T TR 11,993.37 3,068.00
11,993.37 3,068.00




aTeT $feege ATE gl e
2022-23 < R I % ITANT T forawor

AT Flt forTT, g | T e
srmafd -t
I R FA

ST ST T SR v 18,88,507.06 29,64,494.39 48,53,001.45 2,85,55,123.27
SE: a % SR W SIS 1,02,69,00,000.00| 18,70,00,000.00 1,21,39,00,000.00 22,61,70,000.00
HeTd: HuwuATs T STeafi e aTae 3w -20,20,163.00|  -1,54,72,664.00 -1,74,92,827.00(  -2,29,06,900.00

et TR 1,02,67,68,344.06| 17,44,91,830.39 1,20,12,60,174.45| 23,18,18,223.27
TS % AR SN R TR g

Ut s

I STt 37,36,657.00 37,36,657.00| 14,96,65,754.40

LIEERURESE] 0.00( -2,76,33,318.00

T

= 1,03,52,68,900.96| 14,95,11,470.40 1,18,47,80,371.36 8,68,79,059.96

T A -66,34,199.00 -63,22,196.84 -1,29,56,395.84

T JFaTd K0T F A

fafera el -7,172.00 -7,172.00 1,35,000.00

Rt ffer & forg arfim 52,000.00 52,000.00 15,000.00

& Afim 0.00 0.00 25,28,589.00

SATfdeRt i 3w 0.00 0.00 6,02,697.00

i b 2,29,700.00 2,29,700.00

Faferear sfim 169.00 169.00

forga m 21,10,891.00 21,10,891.00

o e ook o g s 30,000.00 30,000.00

39 - HA 1,02,86,34,701.96| 14,56,04,861.56 1,17,42,39,563.52 9,01,60,345.96

TEEfiY, SR ST e § T -12,04,180.00 -12,04,180.00

T ITERT 1,02,86,34,701.96| 14,81,37,338.56 1,17,67,72,040.52| 21,21,92,782.36
JTEATIA ST T FHI T -18,66,357.90 2,63,54,491.83 2,44,88,133.93 1,96,25,440.91




ATeT $REeeqe JHiw FgfFeray fofaaa
31 ATH, 2023 A FATA a¥ & fow @t F1 REar a7 Al gy

FTEEr: 24 AgeAQOT AWiwa aAfodt

|. dA@Twa ggufar

foir faawor efaE@e arrd WRT & 3R W IR fFr aa § a9 a& &
ATYT o Fgl AT g AR @il FT JigHad deufd W 3marika gl 1 319,
2002 & GeITdY denfereh dehram & fIT graeeT foham aram g 3R &R A &
MR WX of fohar amm &

. TEET Fedha

3UAT AAPL TR, T qréd 3R Tl 1S 1 Fediched oEIT I R
ST & 3R @wlie & av F yaEg F e A1 B

1. f@aer

fder omrd W R ST § AR omrd # SRS, TEW 'O, d6 Yo TS
S 3T o fAd g &1 ey W 3T FT BAW TET F OIUR W
frar Srar g1

V. 39 F9feT

4.1 3Tael HYTAET @l JTAEUT T oEIT 9 AT 37 § TG 31aeh AT Golls,
otAT, Yfher 3R 3EANOT o, AT =, wded, # IR HRIAEOr § HERd
3 gl IThiEAS N YogaT @y A g1 AT & S IRt & Fay
#, G qa-IRETes eF Yoiihd IRATTEAT & Hed 1 GEar gid ¢l

4.2 A-ACH 3eger (e AT & 3relran) & ATEIH & 9o 3ol HAfaat &1
3TN Yoll HRIEIT & ]8T $hiS< GaRT T T Hedl T Yolahol el &
fore foram aram am| grelifer, Semafes #AFTerd ganr U v det & IeER
ot $13R 319 Yoierd fAfr & vareaRa & Ru arw g



ATeT $REeeqe JHiw FgfFeray fofaaa
31 ATH, 2023 A FATA a¥ & fow @t F1 REAr a7 el gy

V. e

3ol HUEl W Hederd IR JfAfagd, 1961 & @RAfdse 0 &
3TER AT s13a dog getifal W veTe fohar a1 &

T oA i)
. fefeser (3mama) : 5%

1. [Wfeser (FrTe va gaeremen) : 10%
Y. Tolie U FAT : 15%
$. faega wumga 1 10%
T, HY/IREUT 1 40%
ST, 3ifRE 3TeoT : 15%
T, aTgeT : 15%
37S. BaAlRR : 10%
. qEh : 15%
3T e qafaAm : 15%

a¥ & N fhv T aREdd W QX a¥ & TIT HeAg o@IAT AT g
a¥ & el 9 T HUT 9N IS HeTerd e ST AT B

01.04.2002 & Ugal @A 715 3R I 75 Tl 1 g% dog o &
a¥ & 3 3N =TT @i # fo@r T3am g1 01.04.2002 ¥ ugsr WS TS
TURT & AFT H Thy &I Thr & UIed 3T & 9ifcd & ay & fafay
I F FT FH foram gl

¥.5,000/= IT 388 HA H ARG dlell Fuid ) o7 Heagrd gere faar
ST &1 Heded & v QAT Yraurel 2002-03 § §X Hel 31T 3R =17
g # foar = g Sger 39 av & 3Afdware ov oRomer g
9T gl




ATeT $REeeqe JHiw FgfFeray fofaaa
31 ATH, 2023 M FATCA a¥ & AT @El F1 REar a0t el gy

VI ST 3regere 3R wfews

AR PR & WA Foll fqomer (Seg) @ grod 3Edr (R e AR R
3Tadl (TTST=AT) 3eJaleT @l AR =T I 8

T) 3elaTel @l fame agel & 3R 9 fhar o gl

a1 Tod g & T 39T Fr I drell Aeler AR IR-AeEr A @ a8
Ear 3T & ®7 H 33 3R g7 @ra # forar ar g

) geierd <ag & v 3udr {6 v dieer AR IR-aeer @ & 380 Bea
&I Goiera fAf®r & &0 3 st 3 gl

3 Ao 3R IR-AISTAT Ieqere & dgd 3Tl AW AR AT TAAT Selaral
IR grauea MY & ggag SoF Me & ACIRAT arer 9eT F HET Ferv AT
ITRAT AV & &7 H yefRa frar = 2

(3) WA Fofl AT, HRA TSR & Heal 3 FAAod/[Asmn/esifear &
yred 3radt (@R-Aretn) 3R AR-3radt (@) e AR & geerd HR
Tod T & TolT 39997 fhT S ared o & Afse aR&Aeasit & v
OT & ®I H AT 14T gl

V1. gRASRi/As T F o A
ARATSTATIN/ANSTATIT & Faer # Fafl 37eqereit o1 RHE-fhde agely & IR
fopar Smar g1

IRATSTATHN/AISAIT & G H UIeT Ifgelel HT 37eaRyd TR A7 dol e &
TAAT SAGIRAT & ded el TAfSId IRATSAAH/ASAAHT & e witaar
M¥er & dga fe@mr arr § 3R IRATSTAIH/ASTANT & HaU H 9o 37geret
W fhT 1T ATl T TRl &l Joid fMe H uTe] TREUTIAT o AT "=Te
TR IRATSAT3H/AST3T & faeey sparamer e & 3ideia fG@mar mr gl

VI, fagef Fear AT

fae=lr #AeT A Fegafda d=-aa &1 RaE-fhare oa-¢a i fafy W gafad
fafera a3 o fohar amar g



TIET sf¥eeqe 3w ~gfFaa¥ fbfawa

31 ATH, 2023 A FATA a¥ & fow @t F1 REar a7 Al gy

IX. Qarfagha et

UG AR TR FAHEIHIOT o JIaelel GRS Jaeled H il & aIG Hisfar
SATIRGT BT PTFE, AP ARGIIOT & i Hold CeerT & AAifRD
HodTohel & MUN TR AT STl &

Ut & 9fd ol SoAery & fHAifher Fodihed & HUR W HEAW HT gl
T ANSTAT & AT 3 alel FAaIRAT $r U & fav o sy Rg &1
UraeTeT fohar aram gl

$H ¥ 38 TRUMAETET AT HT Jolell H T A Soo@elld mggamﬁ:
AT JTaTe YRTAS JaenT & 318+ gl

L 25 ITHRTAF G IR Fral W AT

|. TRTEAF SeTeIRAT

T FT IR F I e@RT Tk AT KOT A F 9T H F. 60,83,408/- (e
a¥ ¥. 3,37,16,726/-) [Siesh fAT @t AR AR 6 A AfGT F AT @i
& 3ceTd & S B

o & for Jfdd d¥ue & W@ee gRR 3feEredr AFHdr & v erieas
aTRica fhergTel ARYT =181 fhar S FehaT gl

Il. AT |9f, ®&or 3w rfasr

gated s T A, oA gRaufaal, won 3 3fAEt o1 cagum & grHe
UISTHA H TN W Hed §iell 8, S A & HA ol Me # gAiS 75 For TRA
& SR BT g

1. hITeTeT

e JfAATe, 1961 & AT RIS FIAFT 3T o gl & HROT IR Bl
FIS UIGYTT ITH AGT ATAT AT g



ATeT $REeeqe JHiw FgfFeray fofaaa
31 ATH, 2023 M FATCA a¥ & AT @El F1 REar a0t el gy

V. el qer AedaT
@Y T9F H)
are] a¥  Roer a¥

WIETE & TUR W AT & Hed HI A0
T) geI-gifole A Gailerd 39eor 3,75,58,469.20  14,97,465.82
1) TR, TR IR 3UHTT a0

IRATHA dfgd 39,58,003.84  8,95,134.76
) STeTe 3,06,30,759.84 2,54,35,824.16
V. Igd gafaan

Heder ¥ aqelel & 3¢a?d ¥ 31 AT, 2002 HT 3ael FUEAT I T @ HHAgID
frar aam e @ufar sifas dcadd 3R e d@ufd e &
HEIAATRIOT & e &

V1. HeaEE

HRA WAR & o FAeT egRT IAATAT FET Farae Al &7 @il & qeret
T & IJHR IREYTIT FT Hederd shael 2002-03 F WAl H AT AT g
Hodgrd &hael d¥ & R [T a0 Rt @ v foam arm g1 1 3mer 2002
¥ Uga & auf & Aeded FU Al F QT @ F aIG dIG & au H Fae
forar ST

VII. Qarfagha amst

UYL, AR FAHEIPIOT HR T & i 3Tl ST I Jraen=l seAifeheh
Hodiehal & YR 9 ol aram gl

Vil. Tgdiv 3R 3w 3T & fow afws &

e fHOT 3R 31T sAeT arel AT & fIU HRA WER & WA Foll e
¥ o adf & grcd 3nmadt seqers (@) iR g @A R e 3fEET W
yred sareT IR TEdT $3 #r Ay g ored 3f@w o & S g1 9w
AT, AT FR, TeAel HTICT, AL ASThol/FeheT, ASfeher R ol %o Tl
& 3T H HHANT ¥ a9 & NI T S aen IR 9ed A H Raifeadr
TIEIT BE H SEr oar g Ay iRy, 9 S @ 37 a¥ & fou adh
3eIeTe H FAARA HT & S g




ATeT $REeeqe JHiw FgfFeray fofaaa
31 ATH, 2023 M FATCA a¥ & AT @El F1 REar a0t el gy

IX. fae a§ 2016-17 & 3T & 3k 7T & FUfa ga7 & soiw de & fegrar
AT Bl gE 3§ Yol Wid & FEENGA fear ar g1 Aifd @ Seera safav
forar s § Fif% sad Aafagia el & Hedpd iR NAifhe Hedidad
UITETe o] Bl & $HRUT Yoll Wil AhRIcHS gl S|

X. Sigt o 3maeTsh g, Uod a¥ & Hafd 3wt H JAaHed/Iaedaiedd
forar I gl

VI 3Tgiaar 1 8 25 Foeel § 3R 31 AR, 2023 & dold i 3R 3@ arki@
& FATCT a¥ & faT 3 3R =77 @id a1 3@ 39T g
T 1§ 25 dF gEAEN

@B 99) (TH.TH. STHY) (tas seea)
39. &1 Aaas TATY yTedTIS e
TOERR FRETET

~

4. 8. STt U F9a & T,
Ues HPI3ec
THHRTA 302081F

¥ =k

(T .H Y. rsTel)

LIECEg

FEEIdT FE&AT 056514

FAY E3H, gl Ao, HAT Aa¥ 9,
2, SfLH. wa=y, Frerehrar - 700013
fas: 30/06/2023



30.06.2023
areT 3f¥eeye 3w ~gfFaw Aoy
¥ yaue & fav
Faad o gersl fr R
¥ T
1. fodfr faeRor #r R
§Hel 31 AT, 2023 T HIET SEEICYE A wgfFery o dee @ & Hefeed
THie 3R T Wid @ 3ifse fohar g

2. ey RAERon F v gausT fr Seaed
e 37 AT Aol & R R & O AR § St 9IRa & 3918 S
arell 3H dR oY Edlehed odiche] JUMT & TR HEU 1 e fEufd, facd
gl FI Ter 3R Asuer Tfiearor S §1 50 Seaery 7 iy faaron & d=mir
IR g & weftd 3ndRe a0 @1 s, srifeads iR wWiaE afAd §
St \Er 3R forsuet efeahior gar & 3 aifdes ITedeares & HeFd giar & =% 9%
IETersy 41 I & HROT

3. o@r wers i SEAgY
gAY oA gAY 3iif3e & 3MUR 9 3o fadT a0l W s [T IFd F&AT
Al & HJHR A gl 3 A & [T 3maeTes § & g7 Afaeh maegerdnsit
I 3eIdTelel Y 3R 58 aX & 3T IMRAET IIod i & v 3iifse dr e
S0 3R fsarfed Y fo faea faaror sitfas arerd faavor @ fqa & a1 i

33e & o Ao & @ 3R ghdaor & IR & 3iifse ey gred & &
forT gfsrare fasaifea e anfier giar g1 gafad afshart eramiieTes & ol «
IR = &, o oy faaront & siifas srea faavor & Sf@SAT &1 3meerer o
A B, T8 a6 N@sr A1 IR & FROT g, 30 SAN@A Hedidwa! H A #,
AGIANETR T T aIdry 3R fasqer gfaf@fca & fov smafike @gaor &
g AT g1 S ufhamst & Besa e & fov o fQawor st
aRfEfaat # 3ugerd gi| 3ifse & 39AeT #ir 718 @il faat H 3ugerdar iR
YU EaRT ThT 91T Sdiehe] 3TATAT T TehEIIAaT & WIY-A1Y fa<ier faavon $r
AT GEIf &1 Hodichat ot A B

§ART AT & Toh gHeT S 33T A8 9red foham § 98 AR 3iTfSc T &I 3R
Yed e & fow gdicd 3R 3uged g



4.7

AN I # 3R gAY Hafad Sl & 38R 3R gH QU av Fusdieor &
38R, faer faaror Rd & 3 dR R Tlipd @il {euidl & 38T Th
Fear 3R forsaer efeaor & £

Wit 3R eI @i & A & 38 d@ &l FATT a¥ & AT olees|

ud. . st U5 FuAt F AT,
qIeE HPI3ec
TH3IRT 3020818

TYTA: FITFHTAT #@iv vH. W, FEed
st 30.06.2023 iR
HEETdT WETT- 056514 UDIN: 23056514BGYJYJ3517



YereT @rar
31 AT, 2023 T FATCd aY & fav 9iied AR #3101+ @rdr
Bkl 2021-22 2022-23 AT 2021-22 2022-23
. . . Rs.
g IR AW [y 2,02,55,219.70 14,08,771.70 URIeT Wl S@aRT 19,02,68,130.00 16,09,31,140.00
AT @1 7
HRART ¥ deh ATfelahetel . qiaTRe 921t ganT 4,24,29,143.00 3,60,69,219.00
8 ¥ TYEIAR I T TR 24,48,00,000.00 21,87,00,000.00 3T AR 41,364.00 31,023.00
HIET $EEITIL 3HTh =gfaerr fefoea
AT QI TS SR AT WieAT EaRT 14,21,888.00 11,46,512.00
8 Wi A FARNTST 6 778 TR 39,17,650.00 30,42,196.00 GRIeT &7 T 0T GaRT 3,34,02,924.00 2,47,20,313.00
RfercaT #7am T 37RrEreT
gq fafaw 3m= - 1,76,396.00 TR ST @R 1,46,49,816.00 1,34,42,286.00
8 JTIRT el 1,46,49,816.00 1,34,42,286.00 d o eanrT 649.00 649.00
FATAY
FAAT T 7 14,08,771.70 4,28,507.70

HRCART FET o, ATfAhcTeT Q. garr

27,17,62,034.70

23,67,69,649.70

27,17,62,034.70

23,67,69,649.70

. HY. a7sif U3 Suet & forg,
AES P
TH3TRU 3020815

(T# 4. FisTel)
arsieR

HEEIAT TEIT 056514

FIAYT B3, Ugell Hiolel, AT AT 9,2,
SiT. €Y. Ua=g,, Hielehldl - 700013
festieh: 30/06/2023

(@ 59)
39 J@r AITs

(TH. T ST
TR JTeATIeR

TSEER FHrATeT

(attereT sreerara)

e




30.06.2023
areT 3f¥eeye 3w ~gfFaw Aoy
¥ yaue & fav
Tady a@m qderhl B RErE
siasy fafyr

1. ol fawor #r Rae
gHeT 31 AT, 2023 deh HIET 3f¥ccye 3Hh =gfForal iotrd Wifdse s & Heleol
g 3R $pErdreT @rd @ 3ifse fahar g

2. T faaRo & fav yeusT i FFdery

e 37 faiT RIaRol & R R & O FFAer § St 9IRa & 3918 S
arell 3H dR oY Ediehed odihe] JUIT & TR HEU 1 e fEufd, facd
g2l @ der 3R fasqar eftearor ¢a 81 38 SFaer # fady faarolt & dardr
3R gEgfa @ Heftra 3nale foesor &1 e, sriivags iR wiamE afAd §
St g 3R facuer effewor &ar ¢ 3R aifde soqeare & Hod gian 8, 9% 98
QTS A1 e & FHROT 8|

3. oET TeTs 1 PFAeRY

AR fOFACRT gAR 3ifsT & 3MYR W 3o fadT Aavult W U T IaFd kel
ATH & TR A §1 3 AT & A0 3maeges § &6 g dAfas maegsansi
I 3eIdTelel Y 3R 58 aX & 3T IMRAET IIod i & v 3iifse dr e
Se¢ 3R fsarfed Y fo faea faaror sitfoe arerd faawor & ga ¢ a1 aigh

3f3e & fodir Ravon & @a 3R yhdaor & R & 3iifse e g = &
forT gfsrame fasaifed e enfder giar &1 9afad gfRard eramaiie s & o w
faR &t €, o oy faaron & silfass area faaver & Sf@&AT &1 3meeler off
AR §, °Ue d6 UGS I7 & & HROT g, 3o SIUH Hedichal Hl Hlal A,
AGINETE FEAT H R 3R fAsuey gfafAfRca & Qv smaRs @aer @@t
g Aar g1 3iifse ufpamst & fBomsa &=a & o fodfr aRor
aRfEfaat # 3ugerd gi| 3ifse & 39AeT & 718 d@iehe st H 3ugerdar iR
YU EaRT ThT 91T Sdiehe] 3TATAT T TehEIIAaT & WIY-A1Y Ty faavon &
AT GEIf &1 Hodichat ot A B

AR AT & & gaer oY 3ifee e urog far § ag gaAnY 3ifee I3 &1 3mur
Yeld e & faw gdicd 3R 3uged B



4.7

AN I # 3R gAY Hafad Sl & 38R 3R gH QU av Fusdieor &
38R, faer faaror Rd & 3 dR R Tlipd @il R{euidl & 38T Th
Fear 3R forsaer efeaor & £

T) S efie & A H, 31 AN, 2023 dh Bs & AT T &Afd
) TeIEd WId & AHS H, 30 dRI@ FI AT a¥ & fow 3fae|

oo, . qaslt U3 Fue & faw,

UEs HPI3ee

THIRT 3020818

TUTA: HIADIT v vA. @Y. FEre
fasTish: 30.06.2023 iR

FEEIAT HEAT- 056514 UDIN: 23056514BGYJZR8587



31 uri, 2023 9ok S vite
2021-2022 Famd 2022-2023 2021-2022 anfeaat 2022-2023
LA L LT ® o
GELZRCICIM g
46,24,38,430.00 |sia @@ % smmm 9w 45,93,36,706.00 53,19,46,749.00 |emesh € srar 52,53,46,749.00
g :
1,81,15,245.00 | % s wewit @71 s 1,53,00,759.00
2,98,30,960.00 | % s @ifca® simem 2,53,28,310.00
3,19,96,250.00 &=t & @ra 4 smr s 3,02,57,382.00
7,99,42,455.00 7,08,86,451.00
o
1,58,10,000.00 |7 eferm =imr famret 1,95,33,000.00
6,72,34,179.00 | % dxm sifem fiverm 8,23,94,285.00 85,06,998.00 |eewit #r wor 66,17,327.00
8,30,44,179.00 10,19,27,285.00 -3,10,40,834.00
45,93,36,706.00 42,82,95,872.00
I T 2,51,06,346.00 [sarr sififa gam aifte e o 3 2,55,66,685.00
Srferafia 99 :
12,51,45,295.57 [wrifir S 12,59,57,074.11 4,28 511.38 |fFemr w sreg s 2,17,473.21
8,11,778.54 |te: af & 4w i 89,06,251.28
TR TZ S, TE AIhe M. F AT =
12,59,57,074.11 1,93,05,175.73 |ar & s afer 54,10,963.18
58,52,93,780.11 56,31,59,197.39 58,52,93,780.11 56,31,59,197.39
(sft s =9) (s, TH.TE. TR (. e wgremat)
39, e s T gTeATeR, IR HEie [EEHET
. HY. ITsf US et F faw,
IS HAFBET
UHART 3020818
(w4, FETe)
IES AR
HEEIAT HEAT 056514

FHIAY GIH, Tgell HioTel, HET e 9,2, ST, A, Ty, Hlclehldl - 700013, fe=tien: 30/06/2023




31 ar=, 2023 =kt quTE 99 & fo1e T @At

2021-2022 = 2022-2023 2021-2022 s 2022-2023
w®OW w® U w® W w®OW
Tew 3 Wid § ST R e s N
3,16,13,955.00 2,99,21,912.00 4,28,93,171.51 | fewr 3,90,83,396.78
1,04,61,500.00|atz #' @t = shfiem 2,53,000.00
5,937.97 &= wm 2,233.50
8,11,778.54 |«ferir @ st sgrr 89,06,251.28
4,28,93,171.51 3,90,83,396.78 4,28,93,171.51 3,90,83,396.78
(of et =1 9) (s, TH.TE. SR (s, Tiaw wgTamTET)
3u. ot s TURT ITeATdeR, R wEe IECHED
. W), a7t Us F9et & fAv,
AES 3TPT3eT
UH3TRU 3020818
(Ta. Y. FisTell)
SIESICARY
HETIAT TE&AT 056514

FIAY g3, Ugol AfoTel, HHAI e 9,2,
Sir. €Y. Tdeg,, lefeprel - 700013
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arer S it e Refae af

ek lhnd
wH %3 v i aferfeat/aea e /e Frer 6t = R elwier T
e qifE (Fer drewiterar wm 5096) arire|  wRaeer d AR et ®.
.
L wEnd sffeat 2023 16-Dec-09 10-Nov-23 8.20% 55,00,000.00
2 T wfrfoar 2024 18-Mar-10 15-Sep-24 8.20% 35,00,000.00
3 TRt wirafoat 2026 16-Aug-10 23-Mar-26 8.00% 50,00,000.00
4 wh Rt 2027 22-Dec-10 2-Aug-27 8.26% 65,00,000.00
5 T = 22-Jan-20 17-Dec-29 7.22% 1,48,62,180.00
6 w2027 () * 8-Apr-21 2-Aug-27 8.26% 1,00,00,000.00
7 e & w2026 (i §) * 8-Apr-21 9-Jul-26 8.33% 70,00,000.00
8 FEh Rt 2028 16-Jul-21 4-Jun-28 6.13% 1,00,00,000.00
9 Tt st 2027 16-Jul-21 2-Aug-27 8.26% 3,00,00,000.00
10 [t whefert 2035 10-Mar-22 15-Dec-35 6.67% 1,00,00,000.00
11 el @ fim 2029 (e 7) * 8-Apr-21 1-Mar-29 8.95% 30,00,000.00
12 el e e 2029 (S ) * 6-May-21 12-Dec-29 7.64% 1,00,00,000.00
13 et @ e LOAN2027 (s wm) 10-May-21 12-Feb-27 8.23% 50,50,000.00
14 e w 2032 29-Mar-23 17-Jan-32 6.54% 1,00,00,000.00
13,04,12,180.00
15 |ofem sirer aa feebr s (CaesegshTaEicen) 11-Mar-16 24-Feb-26 8.88% 1,00,00,000.00
2026
16 |t weedt vt 2023 8-Sep-16 U3 8.25% 1,00,00,000.00
17 |Rareet wewr sew wweieer 2028 13-Mar-17 28-Feb-28 8.17% 3,00,00,000.00
18 | wmee 2027 5-Sep-19 15-Mar-27 7.85% 60,00,000.00
19 |3t wodw 2028 17-Oct-19 11-Apr-28 8.00% 50,00,000.00
20 |zscoe waiva 2026 7-May-21 9-Aug-26 7.63% 1,00,00,000.00
21 |gfemon wediva 17/03/2031 21-Dec-21 17-Mar-31 7.14% 50,00,000.00
7,60,00,000.00
T MREH aiE (F diewiterar @ 10%0)
20,64,12,180.00
1 [P - — 24-Jan-13 16/11/20(30%) 9.80% 1,47,00,000.00
16/11/21(30%)
16/11/22(40%)
Total Payment due
2 g 20-Feb-15 18/12/23 (30%) 9.20% 63,00,000.00
L 18/12/24 (40%
it fafies (TANGEDCO Ltd.) 2024 8112124 (40%)
3 T ST forRra Sae o ffiees 21-Sep-15 24-Dec-26 9.00% 30,00,000.00
4 R T FE ffe 30-Jan-18 26/01/26 (25%) 9.75% 1,50,00,000.00
R 20/04/26 (25%)
20/07/26 (25%)
20/10/26 (25%)
T[T TRA a1y ate # Faer wy ae 3,90,00,000.00




24,54,12,180.00

Fordrer <fr = R gelHe % T
| wfoEEaT  aE Rt 3
Tt forefrr wreermt o ate/afrfaat (Fe
aréwiferar wr 45%0)
1 sduwdieTs fafies 2026 5-Dec-12 1-Aug-26 10.75% 60,00,000.00
3 R g hReH s 2024 11-Oct-18 28-Dec-24 8.65% 1,50,00,000.00
4 TR I hiiReH sie 2024 19-Jun-19 25-Sep-24 9.25% 1,80,00,000.00
5 ot 2028 6-May-21 25-Mar-28 8.94% 60,00,000.00
6 ot 2031 16-Jul-21 22-Jan-31 7.00% 5,00,00,000.00
7 ot 2031 20-Dec-21 22-Jan-31 7.00% 5,00,00,000.00
8 areior ferera frmr 2027 (sme 2027) 11-Apr-18 10-Dec-27 7.70% 1,00,00,000.00
9 arfior ferera e 2027 (smde 2025) 17-Oct-19 12-Jul-25 8.75% 1,20,00,000.00
10 s 2029 6-May-21 28-Mar-29 8.97% 50,00,000.00
1 3REE2030 5-Aug-21 15-Jun-30 7.96% 2,00,00,000.00
Call
12 s we S% 2028 31-Jan-19 2-Nov-28 8.90%| 00/11/23 1,00,00,000.00
13 srersiet 4212025 6-May-21 10-Mar-25 8.83% 50,00,000.00
14 8.93% = s 2029 (err 11) 14-Jul-22 8-Nov-29 8.93% 1,00,00,000.00
15 7.96% s 15/06/2030 22-Sep-22 15-Jun-30 7.96% 1,00,00,000.00
16 TS o Wy FrEry S 2-Mar-23 3-May-23 6.70% 2,50,00,000.00
Invest in PSU Bonds 45% catagory = 25,20,00,000.00
! wtor, o ik e s ferifoe 10-Dec-21 10-Dec-22
(werffa amewt &fY) 4.90% 434569.00
.9, Ay &y wa T
YA % 7 Faw (g dewiferat w5 gaaw Euic ®.
5%)
1 wEsieTs 3fdt wrEfore e srRde 15-Sep-17 25,00,000.00
2 e 3R ETEhie ke SrEe T 26-Jun-18 25,00,000.00
3 sTEEeTSHieTE SRR sfEd 3R 32 v Wy 21-Jun-18 50,00,000.00
4 anifeea fergen o @mew shme wrfie 95
S e M 1 26-Jun-18 50,00,000.00
5 TEEIUHH SeiES Teaies he
Fraftr @A o foemeq 26-Jun-18 50,00,000.00
6 framie s Tmsfe b o @ -
T SEH AT TS 26-Jun-18 50,00,000.00
7| sEd e e R wm 23-Oct-19 25,00,000.00
2,75,00,000.00
& faw = 52,53,46,749.00
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N IE FRAE
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e ¥ecge Hh ~gidoray histerd
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fepam aram 8, TS 31 AT, 2023 hr =
IR gACT av & fov 3 3R e
@rr 3R griear 3R ST @i 3R
HegcaquT o@ise wfAfaar 3R 3y
SATEATcH® Sl T IRIT fAe

gl

A fhar

gatel 3 fadiT gEAESll @l ddR
el & v TFAER § St 9Rd &
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o afAe § S @er 3R daae
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S R § E Fum A P
gl

A T

gAr fOFAely gaAr 3ifse & 3mur
TR 34 fadfiT fqaon @X ue 39 <gad
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3ifse & Arear sav IR Avafea ¢
P o faror #ifas Taa Qe @
HFd ¢ AT e

3difse & foiir Aot & e 3R
Jhela 0T & aR H 3ifsc amga ured
T & for yfkae fAsuifea &ar
afda gar g1 Tafaa gk
A@IeTd & AU W FeR aRar g
Sod o Ao & siifde e T
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39 @A Hedidwadl @ OwS A,
AWTRIETR TEATH I IRy 3R fasaey
giafaffica & fow 3naRe @gFor &t
gl AT g1 3ifse afsharat &
BT =t & fovr fodir fQavor st
aRfeufeat # 3uged gil 3iifsc &
AT fT IS @R Afadr fir
39gFAdT AR y&ud garr fevw I
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39 ¢
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@il gedl # #Hlge 6121 S
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HIAG W HodgrH Hald &gl faar
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SR WFN & fdd AT
GaRT JHelfAd T Farge
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greg & R GREdfaar
P HIGI ael 200203 &
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Fael Iy 1 e 2002 &




f&ar Srar &1 01.04.2002 &1 ofdgifae
AT Y 2002-2003 & Hedgrd & FHHT
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3R fasuer Tftewmor &
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FlA @RI JfRd 3RT @rar
fohare Tt 915 8|

e T

(<)

s Ruie & enfaa dow ofie 3k 3mg
IR g9 & ARor @ra & fhdEr &
318§

e frar




2022-23 & oSy AT @Er v
JEgieTE fr RNEE W i1 71§ FEs fr RO

@TeTeh i feeaforr

I IS HRATS

gHsl 31 AT, 2023 d& Holdd doid efic
I @wEr sRecge 3w gfFaR
hioea difdse v & TACT av &
TS @I 3R Agcaqul or@ishe Aifaat
I 3T AEATCHS FATHRT & R
A oI@r qeToT fohar gl

A fRar

et 34 fadig fAaRol & R e
& for SR § St 9IRd & 398
STl aTell 3 dR 9 Eihd  A@Iehe]
gaSl & AR TEuE A oy
feufa, ol e &1 @dr 3k fAsuer
gfewior ¢ €1 39 SRy # oy
faerol i ol 3R gEfa @ G
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IR @ affda § st @@ 3R
fasaer efewior gar & AR sifow

TATGAA & HF BT g, IE T8
STy a1 I F HROT F

A fhar

gANY [FAeRT gAR 3ifse & 3R
s fadg fAaRof X & I gad
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33T #r Aot §a0 3R fAsafea P
fr o faavor #ifasw e faavor &
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g AAGT &1 3iifEe 9fhansit &r
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EART AT g 6 g oY 3iifse amex
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PREFACE

Right now we are a group of 67 Professors, 169 students and postdocs,
193 Auxiliary, Administrative and Technical category people and about
150 ‘outsourced’ staff. We have 4 Scientific Groups: (A) Biophysical
Sciences, (B) Atomic, Nuclear and High Energy Physics, (C) Theoretical
Physics and (D) Condensed Matter, Surface Physics and Material
Science.

During last year, we have published 320 papers, out of which 134 (36)
articles have been published in journals having impact factor (IF) > 5 (6) while the average
IF is 4.6. During the last one year 21 students were awarded PhD degrees.

Dr. Sangram Bagh of Biophysical Sciences Group has been elected a Fellow of the Royal
Society of Chemistry. The Academic Council of HBNI has conferred the Outstanding
Doctoral Student Award-2021 in Physical Sciences to Dr. Avik Banerjee of Theoretical
Physics Group of our Institute.

We are intensely engaged in Outreach activities, and during the last one year our team of
Professors including myself and Technical Assistants have participated in many such
programme in the suburban areas and remote places (like Sundarban) to boost scientific
temper among school students and common people in general. We also conducted a
Teachers Training Program under the umbrella of Vigyan Pratibha’ activities of DAE. Also,
31 post-graduate students from across the country were inducted in our Summer
Students program during the last one year. On the occasion of the 75t anniversary year
of our Independence, we have been organizing various activities in celebration of ‘Azadi ka
Amrit Mahotsav’.

As a major accomplishment of the Institute, the 3 MV FRENA (Facility for Research in
Experimental Nuclear Astrophysics) accelerator is now operational at SINP. FRENA is
going to be an important national facility. @ The accelerator has been calibrated
satisfactorily in terms of energy using neutron emitting low-energy nuclear reactions. The
machine is in a ready condition for performing internationally competitive experiments,
currently with high current proton beams. A few basic experiments are being planned to
be performed shortly.

Overall, as a Grant-in-Aid Institute of DAE, Govt. of India and a Constituent Unit of HBNI,
Mumbai, SINP remains steadfastly engaged in Nation building through training human
resources in cutting-edge areas of modern science.

. - Vi
March 31, 2023 Prof. Gautam Bhattacharyya

Director
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Research Owtput in terms of Publications of Scientific Arficles

(1st April 2022 — 31st March 2023)

In this period 320 scientific articles (of which 93 are with international collaborations)
have been published in 121 science journals whose average Impact Factor is 4.662.
Among these, 134 scientific articles (of which 56 are with international collaborations)
have appeared in journals with impact factor > 5 and 36 articles (of which13 are with
international collaborations) appeared in journals with impact factor > 6.

250 A

200

150 17

100

50

Total Articles Published: 320

Research output of SINP

in terms of publication of scientific articles

227

78

23

With International Collaboration

[CINumber of Publications

Without International Collaboration

[ with Impact Factor> 5 Ewith Impact Factor > 6

Total list of publications is available at http:// www.saha.ac.in/ web/ annual-report

Publication in Last 4 Years:

With Number Average IF>5 IF > 6
Year Total International of Impact
Collaboration (IC) Journals ' pactor (IF) Total IC | Total IC
2021-22 383 129 122 4.735 165 | 86 111 | 61
2020-21 368 133 121 4.794 143 66 50 15
2019-20 421 153 143 4.255 110 | 66 75 |38
2018-19 524 256 137 4.175 152 | 113 | 49 | 32
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Highlights of Research Activities

Web link to List of Publications during April 2022 to March 2023 :
https:/ /www.saha.ac.in/web/images/care/annual-report /PubList2022-23.pdf
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Growp A | Biophysical Sciences
Research Areas

Group-A is involved in diverse research activities which address the structure function
relationship of biomolecules at the molecular level, as well as in the cellular context, and
their perturbation in response to various factors leading to plethora of diseases. A major
emphasis is given to elucidate the underlying mechanisms of various disorders including
infectious diseases, neurodegeneration, laminopathies, diabetes and cancers, in order to
identify novel therapeutic targets and vistas through multi-dimensional and cross-platform
approaches. Moreover, synthetic biology approach is used to study correlation between
electronic and gene regulatory networks and its application to space bioengineering,
designing novel biological function, biocomputation and programmed therapeutics. Also,
novel nano-materials are developed for a range of therapeutics and diagnostics
applications.

Major Research Facilities

Protein expression, Incubators, Stackable Shakers, centrifuges (including high speed
purification, detection, ultracentrifuge), Fast protein liquid chromatography, Typhoon Trio,
characterization and Zetasizer Dynamic Light Scattering system, Isothermal Titration
interaction studies Calorimetry, BiaCore Surface Plasmon Resonance

Spectroscopy UV-visible spectrophotometer, Steady-state and Time-resolved

Flourimeter, Single molecule fluorescence set-up, Circular
Dichroism Spectrometer

Imaging Facilities Zeiss Confocal microscope 710 with fluorescence correlation
spectroscopy attachment, Nikon Super resolution Microscope, Zeiss
Axio-observer, Laser Capture Microdissection System, Atomic Force

Microscope

Cell Culture Biosafety level 2 cell culture facility, inverted microscopes, Rotary
Cell Culture System (microgravity), Multi Detection Microplate
Reader

Cell sorting Flow Cytometers (BD FACS Calibur and FACS ARIA II)

Mass Spectrometry MALDI TOF/TOF, Waters Xevo G2 Electro Spray Ionization QTOP
with Acquity UPLC, Agilent Head-space GC coupled with EIMS
Chromatography

Structural Biology Cryostream Cooler, X-ray Diffraction System (Incoatec)

High Throughput NextGen Ion Proton Sequencer

Sequencing

Electrophysiology Nanion Port-a-Patch set-up with internal perfusion system,

amplifier, Vesicle Prep-Pro for Giant Uni-lamellar Vesicles

Research Activities
Structure and function of biological macromolecules

a) Switching between motile planktonic state and antibiotic tolerance ‘biofilm’ state of V.
Cholerae is governed by intercellular c-di-GMP (c-GAMP) concentration. Two c-di-
GMP phosphodiesterase (PDE) of V. Cholerae,VcEAL and HG-GYP, hydrolyzes c-di-
GMP (c-GAMP) thereby favouring the motile state. Earlier we have reported the
degradation mechanism of c-di-GMP (c-GAMP) by VcEAL through in depth PDE
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assays, biofilm formation and structural studies. Currently we are deciphering the
PDE activity of HD-GYP protein through various biochemical/biophysical methods
aided with structural studies. Rho-dependent transcription termination is a well-
conserved process in bacteria. Psu and YaeO are two known inhibitors of Rho till
date and we have solved both of their structures and deciphered their mechanism of
inhibition. Further investigation in this direction shows that while V. CholeraYaeO
(VcYaeO) has the unique ability to disrupt the hexameric Rho assembly, E. coli YaeO
(EcYaeO), in contrast, form a stable Rho:YaeO complex. Furthermore, these two YaeO
differently modulate the ATPase activity of their respective Rho implying their
different mode of inhibition.

b) As a research lab, we are primarily interested in probing structure-function aspects
of protein. For some of these proteins, high resolution X-ray crystal structure of the
proteins may be available and for some others, no structural information may not
available. Regardless, in all these cases, existing structure if any, cannot explain the
function which include protein-protein or protein-ligand interactions. To this end, we
are interested in probing whether structural dynamics is required to completely
describe the protein function. For this purpose we are developing novel Nuclear
Magnetic Resonance methodologies and orthogonal biophysical methods
(calorimetry). The proteins studied in the lab include enzymes, chaperones and
protein biotherapuetics. We use isothermal titration calorimetry for biophysical
studies. Additionally we access high field NMR facility (TIFR Hyderabad -800 MHz)
for collecting NMR data.

c) Membrane proteins, particularly ion channels, perform variety of crucial
physiological functions and are important drug targets. Our research is focused on
monitoring the structural dynamics of ion channels such as Mg2?+* and K* channels in
different functional states in the physiologically-relevant membrane set-up utilizing
site-directed labeling and sophisticated biophysical approaches. The long-term goal
is to understand the gating and permeation mechanisms and how the functional
state-mediated dynamic transitions of these proteins are influenced by lipid
composition and membrane-mimetic systems.

Disease Biology

a) Induction of several pathways in neurodegenerative diseases depends on Receptor
Tyrosine Kinases (RTKs) that are activated upon ligand binding. Our work aims to
provide an overview about the involvement of several RTKs (both canonical and non-
canonical) in neuronal pathways, most frequently encountered mutations/
alterations and the pathogenesis that result from such changes. Complimentary to
this, we are working on an integrated network approach to investigate the extent of
perturbations in the molecular signalling pathways driven through Receptor Tyrosine
Kinases (RTKs) in the event of deposition of brain p-amyloid or AICD (APP
Intracellular Domain). Both of these protein fragments are found in Alzheimer
Disease (AD) brain and are believed to contribute to neurodegeneration. Our works
have been shedding light on the RTKs (e.g., ALK, RYK, ROR1, IGF1R, INSR, DDR2
etc.), their dysregulation and downstream signalling. We are gathering evidence to
implicate linked sets of RTKs-micro-RNAs-long non-coding RNAs (IncRNAs) that
could possibly change the way we look at AD. We are gathering evidence on nuclear
bodies and their scaffolding IncRNAs to understand their possible involvement in
alternate splicing in Neurodegeneration. We intend on further investigating the roles
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of specific micro-RNAs in AD encompassing the receptors and develop an axis with
relevant IncRNAs.

We try to understand the biology and physics of mechanical force transduction from
the Extracellular Matrix (ECM) to the nucleus of a cell in the context of
laminopathies and neoplastic transformations. We principally focus on muscular
dystrophy and dilated cardiomyopathy as models to unravel how the impairment of
lamin A/C perturbs myogenesis and responds to mechanical cues. We use a tandem
array of biophysical tools for studying the behaviour of the mutant proteins and high
end imaging to visualize the effects in the cell. As lamins are closely related to
maintaining chromosome architecture and function we also investigate the
phenomenon of DNA damage and the involvement of differential expression of lamins
in gynaecological carcinomas. We are interested in developing better imaging
techniques to gain deeper insights into the nuclear architecture and its associated
functions. We employ a multidisciplinary approach involving biophysics,
biochemistry, bioengineering, mechanophysics, cell biology and imaging to
understand the nucleus and its unique role in mechanical force transduction in
health and diseases.

Our major activity revolves around stress response in cancer and metabolic
syndrome. We have discovered that the anti-proliferative activity of metformin, a
widely used anti-diabetic drug, is reversible. We identified three novel glucose-
independent pathways that can be exploited towards synthetic lethality. Subject to
further validation in vivo, these could impact the preventive and therapeutic
repurposing of this affordable drug for cancer treatment. We have also identified
involvement of RNA methylation machinery in the process. We are developing sensors
for reactive carbonyl species (aldehyde, ketones) which are generated in living
systems and can have deleterious consequences. We have been able to synthesize a
potential sensor in a very facile and environment-friendly method. We are also
working on analysis of the biochemical impact of environmental exposures on living
systems using metabolomics. For the first time, we have shown that even short-term
use of N95 masks can alter the salivary metabolome. The biochemical changes were
manifest even in absence of any change in cardiopulmonary parameters in young
healthy volunteers and indicated to change in microbial activity in the oropharyngeal
cavity upon mask use. In collaboration with BARC, we have unravelled metabolic
reprogramming associated with salt stress-sensitivity in soybean.

RNA G-quadruplex (rG4) structures can influence the fates and functions of mRNAs,
especially the translation process. The presence of rG4 structures in 5'-untranslated
regions (5'-UTRs) of mRNAs generally represses translation. However, rG4 structures
can also promote internal ribosome entry site (IRES)-mediated translation as one of
its determinants. Here, we report the identification of an evolutionary conserved
rG4-forming sequence motif at the extreme 5'-end of the unusually long 5'-UTR (1.7
kb) in the transcript of human cIAP1 gene encoding the cellular inhibitor of apoptosis
protein-1 that promotes cell survival by suppressing apoptosis and is overexpressed
in various cancer cells. Expectedly, NMR study, CD spectroscopy and UV-melting
assay confirm the formation of a potassium ion-dependent intramolecular and
parallel rG4 structure at the sequence stretch. Moreover, the G4-RNA-specific
precipitation using biotin-linked biomimetic BioCyTASQ validates the formation of
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rG4 structure in the cIAP1 5-UTRin cells. Interestingly, disruption of the rG4
structure in the cI[AP1 5'-UTR results in a dramatic reduction in the translation of
the downstream luciferase reporter in cells, suggesting a translation-promoting effect
of the rG4 structure contrary to many earlier reports. Furthermore, the enhancement
of translation by the cIAPI rG4 structure occurs in an IRES-independent manner,
most likely via an unconventional translation initiation in the cIAPI 5'-UTR, which
can be a potential therapeutic target.

Studies have revealed that HBV infection broadly reprograms the host cellular
metabolic processes for viral pathogenesis. Previous reports have shown that
glycolysis and gluconeogenesis are among the most deregulated pathways during
HBV infection. Our research shows that Fructose-1,6-bisphosphatase 1 (FBP1)
upregulation upon HBV infection and unravel a novel mechanism of epigenetic
reprogramming of FBP1 by HBV via utilizing host factor Speckled 110kDa (Sp110).
Further, we report that ZMYNDS8 promotes neuronal differentiation by positively
regulating canonical MAPT protein-coding gene isoform, a key player in the axonal
development of neurons. Additionally, ZMYNDS8 modulates gene-isoform switching by
epigenetically silencing key regulatory regions within the MAPT gene, thereby
suppressing the expression of non-protein-coding isoforms such as MAPT213.
Genetic deletion of ZMYNDS8 led to an increase in the MAPT213 that potentially
suppressed the parental MAPT protein-coding transcript expression related to
neuronal differentiation programs. In addition, ectopic expression of MAPT213 led to
repression of MAPT protein-coding transcript. Similarly, ZMYNDS8-driven
transcription regulation was also observed in other neuronal differentiation-
promoting genes. Collectively our results elucidate a novel mechanism of ZMYNDS8-
dependent transcription regulation of different neuronal lineage committing genes,
including MAPT, to promote neural differentiation.

Our present research shows that fission-fusion dynamics at the mitochondria and
endoplasmic reticulum-mitochondria junctions are very important in maintaining
normal cellular physiology. Alterations in these are observed in various diseases,
including Charcot-Marie-Tooth disease, Alzheimer’s disease, Parkinson’s disease,
Prion disease, gliomas as well as SARS-Cov2 infections. Lack of proper mitochondrial
fission due to alterations in the turnover of the fission protein, DRP1 can be due to
multiple reasons - like its increased degradation, lack of interaction with the ER,
compromised post-translational modifications — all these lead to severe morphological
alterations of the mitochondria, referred as hyperfusion. Mitochondrial hyperfusion
signifies a form of cellular stress. Our research throws light on the very poorly
understood process of mitochondrial hyperfusion.

Computational Biology

Our present focus is to develop a rational Enzyme Design method, which remains an
unsolved problem in spite of recent ground-breaking advances in Al-assisted protein
structure prediction methods like Alphafold and ESMfold. While the protein structure
prediction methods have been unprecedentedly accurate, deciphering the underlying
mechanism of protein functions remains largely unknown. In line with this, we are
investigating representative enzyme systems for formulating a rational enzyme design
protocol. Computer simulations of a highly efficient artificial Ir-Cytochrome P450 enzyme
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reveals crucial insights that may prove critical for designing enzymes for applications in
health, energy and environmental sectors. In another study, we have unearthed the nature
of an enigmatic active site structure in a biofuel-producing membrane protein, UndB from
rigorous computational investigations. Large-scale simulations of these proteins are being
planned to obtain important insights not achievable by any experimental methods.

Synthetic Biology

Reversible logic gates are the key components of reversible computing that map inputs and
outputs in a certain one-to-one pattern so that the output signals can reveal the pattern of
the input signals. One of the main research foci of reversible computing is the
implementation of basic reversible gates by various modalities. Though true thermodynamic
reversibility cannot be attained within living cells, the high energy efficiency of biological
reactions inspires the implementation of reversible computation in living cells. The
implementation of synthetic genetic circuits is mostly based on conventional irreversible
computing, and the implementation of logical reversibility in living cells is rare. Here, we
constructed a 3-input-3-output synthetic genetic reversible double Feynman logic gate with
a population of genetically engineered E. coli cells. Instead of following hierarchical
electronic design principles, we adapted the concept of artificial neural networks (ANN) and
built a single-layer artificial network-type architecture with five different engineered
bacteria, named bactoneurons. We used three extracellular chemicals as input signals and
the expression of three fluorescence proteins as the output signals. The cellular devices,
which combine the input chemical signals linearly and pass them through a nonlinear
activation function and represent specific bactoneurons, were built by designing and
creating small synthetic genetic networks inside E. coli. The weights of each of the inputs
and biases of individual bactoneurons in the bacterial ANN were adjusted by optimizing the
synthetic genetic networks. When arranging the five bactoneurons through an ANN-type
architecture, the system generated a double Feynman gate function at the population level.
To our knowledge, this is the first reversible double Feynman gate realization with living
cells. This work may have significance in development of biocomputer technology, reversible
computation, ANN wetware, and synthetic biology.

Chemical Sciences and Nanotechnology

CTAC-based gold nanoseed-induced concave curvature evolution of surface boundary
planes from concave gold nanocube (CAuNC) to concave gold nanostar (CAuNS) has been
achieved by a novel synthetic methodology simply by controlling the extent of seed used
and hence the generated 'Resultant Inward Imbalanced Seeding Force (RIISF)'. The
resultant CAuNS shows an excellent enhancement in catalytic activity compared to CAuNC
and other intermediates as a function of curvature-induced anisotropy. Detailed
characterization evaluates the presence of an enhanced number of multiple defect sites,
high energy facets, larger surface area, and roughened surface which ultimately results in
an increased mechanical strain, coordinately unsaturation, and multifacet-oriented
anisotropic behavior suitable for positive influence on the binding affinity of CAuNSs. While
different crystalline and structural parameters improve their catalytic activity, the resultant
uniform three-dimensional (3D) platform shows comparatively easy pliability and well
absorptivity on the glassy carbon electrode surface for increased shelf life, a uniform
structure to confine a large extent of stoichiometric systems, and long-term stability under
ambient conditions for making this newly developed material a unique nonen-zymatic
scalable universal electrocatalytic platform. With the help of various electrochemical
measurements, the ability of the platform has been established by performing highly
specific and sensitive detection of the two most important human bio messengers:
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Serotonin (STN) and Kynurenine (KYN) which are metabolites of L-Trypto-phan in the
human body system. The present study mechanistically surveys the role of seed-induced
RIISF- modulated anisotropy in controlling the catalytic activity which offers a universal 3D
electrocatalytic sensing tenet by an electrocatalytic approach.

Awards or distinctions received by group members

1. Prof. Sangram Bagh admitted as a Fellow of the Royal Society of Chemistry, UK (August
2022)

2. Prof. H Raghuraman elected as Editorial Board Member in Biophysical Journal and
Biophysical Reviews and Letters (Associate Editor)

3. Rupasree Brahma received the Best Poster Award at the HBNI theme meeting (HBNI-TM-
LS) held at RRCAT, Indore, India and Biophysical Society BPS2023 Travel Award.

Conference / workshop organized by the group

2nd HBNI Theme Meeting on Life Sciences, February 16-17, 2023 at SINP

Invited talks given by group members

Dulal Senapati

Innovative ideas in developing nanoscale materials for energy, sensing, and therapeutics, 1st
HBNI meeting in Chemical Science at NISER, Bhubaneswar, January 18-20 2023.

Synthesis, Characterization, and Application of Anisotropic Plasmonic Nanomaterials, IIT-ISM
Dhanbad, November 11 2022.

Plasmonic Nanoscale Materials: Application in Fluorescence Spectroscopy and Imaging,
Midnapore College, September 9 2022.

Nanoscience and Nanotechnology: A Common Playground for Chemists, Physicists, and
Biologists, SINP Summer Training Program, June 16 2022.

Anisotropic Nanomaterials and Force Microscopy: Atomic Scale Manipulation for Effective
Sensing, Therapeutics, and Diagnostics, Midnapore College on the occasion of 150t
anniversary, April 11-13 2022.

Kaushik Sengupta

10t Annual Meeting of Chemical Biology Society (India), March 24-25, 2023, Bhubaneswar,
India

International Meeting of the German Society for Cell Biology (DGZ), July 20-24, 2022,
Potsdam, Germany

44t Indian Biophysical Society Meeting, March 30 — April 1, 2022, Mumbai, India
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Sangram Bagh

National Science Day Lecture, Institute of Health Science, Presidency University, Kolkata
March 2023

Institute Seminar JNCASR (Jawaharlal Nehru Centre for Advanced Scientific Research),
Bengaluru, February 2023

Institute Seminar IBAB (Institute of Bioinformatics and Biotechnology), Bengaluru, February
2023

BPI (Bioprocess India) 2022 conference, National Chemical Laboratory (NCL), Pune, December
2022

91st Annual meeting of the Society of Biological Chemists India, Kolkata, December 2022

Departmental Seminar at Centre for Biosystems Science and Engineering (BSSE), IISc,
Bangalore, November 2022

Faculty Development Program, St. Xavier's College, Kolkata. November 2022

Annual conference of the Biological Engineering Society of India, BESCON 2022, Bose
institute, Kolkata, November 2022

Departmental Seminar, Biological Science, NISER, Bhubaneswar, October 2022
International workshop on Synthetic Biology, ICGBE, New Delhi June 2022

Chemical Research Society of India symposium, Indian Association for the Cultivation of
Science (IACS), Kolkata June 2022.

Soumen Kanti Manna
14t Annual Meeting of the Proteomics Society of India, November 03-05, 2022.

Analytical Advances in Studying Molecules, DST-sponsored workshop, BITS, Pilani, October
15-21, 2022.

Books / Chapters written by group members
Books Edited

Handbook of Drug Metabolism: Concepts and Applications in Cancer Research (2nd Edition,
edited by Ala F. Nassar, Paul F. Hollenberg, JoAnn Scatina, Soumen Kanti Manna and Su
Zeng, John Wiley & Sons, NJ, USA)

Metabolism and Epigenetic Regulation: Implications in Cancer (Part of the book series:
Subcellular Biochemistry (SCBI, volume 100) edited by Tapas Kumar Kundu and
Chandrima Das, Springer Nature, Switzerland)
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Chapters Written

Handbook of Drug Metabolism: Concepts and Applications in Cancer Research (2nd
Edition, John Wiley & Sons, NJ, USA)

Chapter 25: Metabolic Reprogramming in Cancer, Debasish Prusty and Soumen Kanti
Manna.

Chapter 27: Rewiring Drug Metabolism and Its Cross-talk with Metabolic
Reprogramming in Cancer, Subhabrata Majumder and Soumen Kanti Manna.

Metabolism and Epigenetic Regulation: Implications in Cancer (Part of the book series:
Subcellular Biochemistry, Springer Nature, Switzerland)

Reprogramming carbohydrate metabolism in cancer and its role in regulating the tumor
microenvironment, Swagata Adhikari, Deblina Guha, Chitra Mohan, Shravanti
Mukherjee, Jessica K. Tyler, Chandrima Das, Pg 3-65

Epigenetic reprogramming of the Glucose metabolic pathways by the Chromatin
effectors during Cancer, Payel Mondal, Niharika Tiwary, Amrita Sengupta, Sinjini
Dhang, Siddhartha Roy, Chandrima Das, Pg 269-336

Role of the histone acetyl transferase MOF and the histone deacetylase Sirtuins in
regulation of HiK;sac during DNA damage repair and metabolic programming:
Implications in Cancer and Aging, Tej K Pandita, Clayton R. Hunt, Vipin Singh,
Santanu Adhikary, Shruti Pandita, Siddhartha Roy, Kenneth Ramos, Chandrima
Das, Pg 115-141

Autophagy in cancer: a metabolic perspective, Sweta Sikder, Atanu Mondal,
Chandrima Das, Tapas K. Kundu, Pg 143-172.

Handbook of Oxidative Stress in Cancer: Therapeutic Aspects (Ed: Sajal Chakraborti,
Springer Nature)

Oncogenic Virus Induced Oxidative Stress and Epigenetic regulation: An Insight into
host DNA methylation, Isha Sengupta, Atanu Mondal, Amrita Sengupta, Chandrima
Das, Pg 1639-1664
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Growp B | Atomic, Nucleor and Highh Energy Physics

Research Areas

The research activities of the group spread over a wide energy range of eV to TeV. All
experiments are carried out in SINP laboratories and at various national and international
accelerator centres. The major research areas of the group can be categorized as follows:

e Study of nonlinear phenomena in a variety of plasmas

= Atomic spectroscopy

= Probing structural phases, structural defects and their evolutions

= Accelerator based nuclear physics studies

= Research and development of radiation detectors and their applications

* Physics at TeV energy scale

= Astroparticle Physics with photons and neutrinos

In addition, the group is responsible for commissioning and utilization of two national
facilities:

= Facility for Research in Experimental Nuclear Astrophysics (FRENA)

» Jaduguda Underground Science Laboratory (JUSL)

Research Activities
Nonlinear phenomena in Plasmas

Theoretical studies are being carried out on nonlinear phenomena related to various kinds
of waves and instabilities that are excited in plasma. High frequency electrostatic drift wave
propagation has been modelled by a third order nonlinear evolution equation that is
analyzed using various nonlinear techniques. The excitation of nonlinear magneto-sonic
waves in the presence of charged space debris objects reveal pinned accelerated lump and
pinned curved solitary wave solutions.

Atomic Spectroscopy

X-ray spectroscopy has wide range of applications starting from material characterization to
medical diagnostics. We are interested to perform the electron collision experiments
because theoretically it has been shown that for a given collision energy, the cross section
for electron impact process is larger as compared to an ion and the photon impact
processes. X-ray production probability for high Z elements is also more than low Z
elements. In view of the above we have decided to perform electron impact experiments with
Strontium (Z=38). Later, we will move towards real biomedical samples (particularly
samples related to bones of different age group people) to see the variation of Calcium and
Strontium in it. Measurement of bone Strontium is vital in determining the effectiveness of
Sr supplementation, which is commonly used for the treatment of osteoporosis. In order to
detect X-rays and investigate X-ray spectroscopy, we have started testing the silicon-based
X-ray detectors (SDD and PIN). We decided to work on an experimental facility which will
consist of a ultrahigh vacuum scattering chamber, 50keV electron-gun as source, X-ray
detectors and associated electronics.

Structural phases and defects

Cadmium oxide nano-crystalline samples of varying average crystallite sizes were
synthesized through a chemical precipitation method. Their defect characteristics and
band-gap energies were measured using positron annihilation and UV-absorption
spectroscopy. The work on bismuth ferrite nano-crystalline perovskite samples, synthesized
through sol-gel methods, was continued and the vacancy type defects in them were
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characterized. Works on the synthesis of zinc doped cadmium-oxide and cerium doped
bismuth ferrite nano-crystalline samples have been started.

Accelerator based Nuclear Physics studies

e Fusion studies at deep sub-barrier energies are being carried out at SINP for the past
few years. Such studies have significant ramifications in nuclear astrophysics. Last
year, fusion cross sections have been measured for the system 11B+159Tm, using 11B
beam from the 14 MV BARC-TIFR Pelletron at Mumbai. Analysis of the data has been
completed. Lowest cross section measured was ~280 nb (nano-barn). Fusion hindrance
has been observed for the system at deep sub-barrier energies. Currently a manuscript
is being written.

e Proton capture reactions are important in the process of stellar evolution. Investigation
of such reactions near the Gamow window region has been done for some systems and
few others are being planned.

Radiation Detectors

R& D of Gaseous Ionization Detectors and Their Applications
Muon scattering tomography has been applied to discriminate among different materials
which may be useful to probe civil structures for defects and perform nuclear waste
monitoring. The hit points generated in muon detectors by the cosmic muon flux have been
simulated and processed by tracking and clustering algorithms. The previously proposed
Pattern Recognition Method has been used to carry out effective noise removal and image
segmentation. Presently, Machine Learning algorithms are being employed to extract
information from the simulated experiment. Several gaseous ionization detectors are being
used for building a muon telescope that will be utilized for Muon Scattering Tomography. A
couple of detectors are now being fabricated locally. Few design improvements are being
made to further optimize the proposed setup. Experimental and numerical characterization
and optimization of these detectors and their material and design are under progress.
Efforts are underway to develop suitable readout electronics and data acquisition system
for the setup comprising of several layers of muon detectors and hence several hundreds of
readout channels. The development of compact and cost-effective electronics using
amplifier, discriminator amplifier of small form factors and Field Programmable Gate Array
(FPGA) are in progress. In addition, developmental work

Detector Pulse

towards building a three-dimensional tracking device, Position

Time Projection Chamber, has been pursued for its Tonsitive B
application in studying low-energy nuclear reaction Detector

cross-section. Similar efforts for optimization of the MuonTrigger: l%bcsw
device design and its performance are underway using

numerical and experimental techniques. An electrostatic Computer Da;‘;;?}mm théﬁ’;f;rd
solver developed at SINP has been regularly debugged,

Data Acquisition System

improved and maintained at the CERN server. Several rig. 1 Schematic diagram of the DAQ system
new functionalities related to space charge computation
have been added this year.

Physics at TeV energy scale

Theoretical analysis of the properties of strongly interacting matter at finite temperature and density in a
magnetic field is of high contemporary interest. We have calculated the electrical, Hall conductivities and
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viscosity of a hot hadronic gas (mainly pions) in the presence of a magnetic field at finite temperature. The use
of in-mediumscattering cross-section is found to produce a significant effect on the temperature dependence of
both the electrical and Hall conductivities and viscosities compared to the case when the vacuum cross-section
is used.

The rate of dilepton emission from a magnetized hot hadronic medium is calculated in the framework of real
time formalism of finite temperature field theory. We evaluated the one loop self-energy of neutral rho-meson
containing thermo-magnetic propagators for the charged pions in the loop. The in-medium thermo-magnetic
spectral function of rho is shown to be proportional to the dilepton production rate.We also evaluated the elliptic
flow parameter of lepton pair as a function of invariant mass for different values of magnetic field and
temperature. We investigated the magnetic field dependence of constituent quark mass, the longitudinal and
transverse pressure as well as the magnetization and magnetic susceptibility of strongly interacting quark matter.
These studies have great impacts in characterising these phenomena in relativistic heavy ion collisions.

A Large Ion Collider Experiment (ALICE) : (Run-II Physics Studies) [International Project]

I. DiMuonQuarkonia (DQ) and Heavy Flavor Decay Muon (HFM):
The work on “Forward rapidity J/y production as a function of charged-particle multiplicity in pp collisions at
Vs =15.02 and 13 TeV” has been studied.

A detailed analysis of ALICE data in p-p collisions at the highest available energy Vs = 13 TeV (Run 2) has
been done to measure the production cross-section of single muons decaying from heavy-flavour hadrons
(HFM) using Muon Spectrometer (MS) of ALICE detector. This study adds critical observations by measuring
the heavy-flavour hadron decay muon (HFM) production cross-section in the highest center-of-mass energy of
LHC (Run 2) for p-p collision system providing the important test for perturbative Quantum Chromodynamics
(pQCD) comparing with earlier published results of ALICE which are in relatively lower energies i.e. at Vs =
2.76,5.02 and 7 TeV.

I1. Phenomenological work using the ALICE Experimental Data (using SINP computing cluster facility):
We have performed the production of primary charged-particles in systems: pp ( Vs = 0.9, 2.76, 5.02, 7 and 13
TeV), Xe—Xe ( Vsny = 5.44 TeV) and Pb—Pb ( Vsyy = 2.76 and 5.02 TeV) using Angantyr model in PYTHIAS
with default settings. The default settings in the model add the multiple parton interaction based color re-
connection (CR) mechanism to make an agreement with collectivity encoded in the published ALICE data.

Compact Muon Solenoid (CMS) Experiment

The SINP-CMS group has primarily contributed in Higgs and BSM physics analyses using
the full Run-2 proton-proton collision data collected by the CMS experiment. The group
made significant contributions in tracker operations, hadron calorimeter calibration,
electron-photon identification, research and development of the upgraded tracker, and
calorimeter endcap for future high luminosity runs. The group members are also working
on phenomenological problems in collaboration with theoreticians.

Physics Analysis:

Key areas of involvement in physics analysis have been (1) search for dark matter and
extra-dimension; (2) SM and BSM Higgs boson studies in the yy decay mode, (3) Higgs
boson pair production bbZZ, bbWW final states, (4) search for the rare Z or Higgs boson
decays, Z/H — J/y (— pp) +y.

Detector Performance studies:

The group has a long term responsibility on the calibration of the hadron calorimeter
(HCAL). The group has made significant contributions to the L1 Electron and photon trigger
optimization studies for LHC Run-3. The group members took responsibilities on tracker
data certification including several weeks of offline remote shift.
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Phase-2 Upgrade Activities:

The group has been involved in (a) study of performance of the proposed L1 track trigger to
improve electron and photon rates significantly, (b) study of CMS capability to trigger at L1
rare, low pr, fully hadronic final states as well as rare Higgs or Z decays, exploiting the
power of L1 tracking, and (d) development of the digitizer software for the proposed tracker.

The group members are involved in HGCal test beam data analysis and fabrication of
prototype frontend electronics cards for the 6-inches HGCal detector modules.

Astroparticle Physics with photons and neutrinos

In the last decade the field of Very High Energy (VHE; above 100 GeV) gamma-ray
astronomy has grown into a mature branch of astronomy with the discovery of more than
200 gamma ray sources of various genres. The decade has also witnessed the linkage of
ground based and space based missions for GeV gamma-ray astronomy and multi-
wavelength and multimessenger observation campaigns thus providing the scientists with a
very rich dataset in order to probe the non-thermal universe. As part of the Major
Atmospheric Gamma Imaging Cerenkov (MAGIC) telescope system collaboration, scientists
at SINP and India (associate partners being Raman Research Institute, Bengaluru,
Presidency University, Kolkata, IIT Jodhpur and ARIES , Nainital) participate in a wide
range of physics programs involving both galactic and extragalactic astrophysical sources
as well as several technical tasks for the collaboration. Currently Pratik Majumdar is the
deputy software co-ordinator of the MAGIC telescope collaboration and performs extensive
simulations for understanding the performance of the telescope using muons generated in
the atmosphere. From these simulations, we estimate the absolute light collection efficiency
of the telescopes and then compare various useful parameters derived from the data.
Additionally we also studied the possible bias introduced in the signal extraction method
due to the presence of low to moderate moonlight in the sky which increases the night sky
background (NSB).

Understanding the high energy multimessenger emission of photons and neutrinosin the blazar
TXS0506+0560.

TXS 0506+056, a source of the extreme energy neutrino event, IceCube-170922A, was
observed on 22nd September 2017. The Fermi-LAT detector reported a high energy (HE)
gamma-ray flare between 100 MeV and 100 GeV starting from 15 September 2017 from
this source. After 28 September, the Major Atmospheric Gamma-ray Imaging Cherenkov
(MAGIC) telescopes observed the first very high energy (VHE) gamma rays from the blazar
above 100 GeV. The ~ 41 hr survey resulted in VHE gamma-ray activity till 31 October
2017. In our work, proposed the GeV gamma rays can be explained by taking two
production channels, namely, electron synchrotron self-Compton and proton synchrotron
for HE and VHE emissions, respectively.

The 45 days of VHE emission from the peak of the HE-flare can be explained with a
luminosity of about 1047 ergs/sec in the jet frame and magnetic field of 2.4 Gauss,
consistent with the Eddington luminosity for a black hole of mass ~ 5 x 109Mgun.

Broadband multiwavelength study of the TeV blazar 1ES2344+514

We studied the broadband multiwavelength spectral and temporal features of the TeV
blazar 1ES2344+514 using data from ASTROSAT, the first Indian multiwavelength satellite,
MAGIC telescopes and other X-ray observatories ( XMM-Newton, NuStar, etc). No strong
variability from the source was observed during the period of observations. We use these
observations to carry out broadband modelling of the source and also perform studies on
the correlations among different wavebands which provide us with clues to the particle
acceleration in these type of sources.
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Constraints on VHE gamma-ray emission of Flat Spectrum Radio Quasars with the MAGIC telescopes

Flat Spectrum Radio Quasars (FSRQs) are a class of active galaxies, whose observation
properties are strongly affected by the strong radiation field of the accretion disk
reprocessed in UV emission of Broad Line Region (BLR) and infrared emission of the Dusty
Torus. Despite hundreds of such sources detected at GeV energies, emission in very-high-
energy (VHE, E > 100 GeV) range has been observed only from a handful of such objects.
We performed very deep observations of a total of 174 hours from nine FSRQs with the
MAGIC telescopes between 2008 and 2020. We find no statistically significant signal for any
of the studied sources. We have calculated the upper limits on the emission in the VHE
energy range. In two of the sources, the upper limits show steepening of the gamma-ray
emission which can be interpreted as hints of absorption in BLR. For these two sources we
placed constraints on the distance between the emission region and the black hole,and
then tested it within the framework of a leptonic model.

Facilities - FRENA and JUSL
Facility for Research in Experimental Nuclear Astrophysics (FRENA)

Research planned
The commissioning of FRENA was completed in June 2022, by means of conducting a
Physics experiment in collaboration with VECC.

Research facilities

A new beamline has been installed at FRENA at 15deg downstream of the second high-
energy switching magnet. This beam line will be dedicated for conducting nuclear reaction
studies aimedat exploring nuclear astrophysics phenomena.

Research activities

There are multiple activities going on at FRENA with regards to augmenting user facilities.
These include fabricating a cooled-target holder, assembling a fast-timing setup, designing
a target chamber with high background rejection technology, al-m scattering chamber for
nuclear reaction studies and procuring afast-DAQ for nuclear astrophysics studies.

Jaduguda Underground Science Laboratory (JUSL)

Dark matter direct search experiment at JUSL: Initial run and R&D

The initial phase of dark matter (DM) search experiment has been started with 50gm of
active liquid, CoHyFs0f superheated liquid detector (SLD) operated at 5.8keV threshold at
Jaduguda Underground Science Laboratory (JUSL). This is the first run of such a kind in
the national level for the DM search experiment. Nonlinear time series analysis has been
performed and a significant difference has been observed in the 3D attractor, FFT, and
Rescaled Range (R/S) plots between the neutron and gamma-ray-induced pulses, The
upper limit on the cross-section has been estimated for the maximum sensitivity at a WIMP
mass of 15.83 GeV and the lowest WIMP mass that can be explored at this threshold is
5.62GeV. The above study shows the feasibility of the proposal on the dark matter direct
search experiment at JUSL.

Measurement of background neutron spectrum in the underground laboratory at UCIL,
Jaduguda is being carried out. Design simulation of the neutron shield for the Superheated
Drop Detector will be finalised once the detector dimension is finalised.
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Developmental work:

Fabrication and installation of Superheated Liquid Detector (SLD) and
temperature controlled system (TCS) for the DM search experiment at
JUSL:

Superheated droplet detectors each of 500ml have been
fabricated at the SINP laboratory and the Temperature |
Controlled System (TCS) of the detector has been developed in
collaboration with a company (Bhargab Engg Works). The TCS ’
along with the detector has been tested at JUSL for 1.92keV
threshold and is now ready for the next run at JUSL.

Study of Angular Distribution of Atmospheric muons Using a Cosmic

Fig. 2 The temperature controlled
Ray Telescope system (TCS) and the detector
(SLD)

The measurements of the integral vertical intensity of the
cosmic muons flux using angular distribution have been used for the background
estimations at underground facilities for neutrino detection, dark matter studies, and other
rare-events experiments. This study extends using simulation for different characterization
as a function of energy, angle and altitude. The results obtained from simulation with
Pythia8 and CORSIKA packages show us the prerequisite study of the experimental work.

Awards or distinctions received by group members

Debashis Das - Received invitation from Times Higher Education’s annual Global Academic
Reputation Survey 2023 to participate in the reputation rankings of educational
institutions.

Debashis Das - Received invitation to become an Official Nominator for the 2022 VinFuture
Prize (a global science and technology prize) from the VinFuture Foundation in Hanoi,
Vietnam.

Conference / workshop organized by the group

Organized HENPP Divisional Seminars and also organized SINP Group-B seminars where
Dr.Milind Diwan (BNL,USA) (on 8th Aug-2022) and Prof. Michael Strickland (KSU, USA) (on
16th Aug-2022) were the esteemed speakers (online) at SINP.
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Invited talks given by group members
Akashrup Banerjee

Invited talk about FRENA, NRSIC-23, January 2023, VECC, Kolkata.
Chinmay Basu

Online Workshop on Detectors and Allied Instrumentation, November 22-25 2022, IUAC, New
Delhi.

Workshop on NAND Experiments September 20-21, 2022, IUAC, New Delhi.
Mala Das

The radiation background and research at the underground lab, JUSL (Jaduguda Underground
Science Laboratory), National Symposium on Radiation Physics (NSRP-23), January 19-21,
2023, Mysore University, Mysuru, Karnataka.

Maitreyee Nandy

Data Science in Basic Research, Keynote Speaker, International Conference on Recent Trends
in Data Science and Communication, March 23-24, 2023, Siliguri Institute of Technology,
Siliguri, West Bengal.

Techniques Of Fast Neutron Spectrometry And New Developments , 23 National Symposium
on Radiation Physics (NSRP-23), January 19-21, 2023, Indian Society for Radiation Physics &
The Department of Studies in Physics, University of Mysore, Mysuru, Karnataka.

P.M.G. Nambissan

The Defect Specific Way of Observing the Micro- and Nanocrystalline Phases (Online), Dr. P.
Nuja S. John Memorial Lecture, September 24, 2022, CMS College, Kottayam, Kerala.

Positron annihilation studies of Mn?*-Si** substitution effectsin spinel structured Mn-Zn ferrite
(Online), 19th International Conference on Positron Annihilation (ICPA-19), August 22-26,
2022, University of Helsinki, Finland with Maudud Ahmed, Shubharaj Mukherjee, Komal K.
Jani and K.B. Modi.

Defects Characterisation of Nanomaterials: An important Aspect of Reliable Sustenance of
Future Promises , National Symposium on Advances in Biosciences for a Sustainable Future :
Nanosciences (SOSTEC 2022), August 17-18, 2022, Sir Syed Institute of Technical Studies,
Taliparamba, Kannur, Kerala.

Pratik Majumdar

Astroparticle Physics with Photons and Neutrinos, Colloquium as part of Calcutta University,
Department of Physics reunion, February10, 2023

Experimental Searches for Dark Matter, Plenary Talk XXV DAE-BRNS HEP Symposium, IISER
Mohali, December 2022

MegaScience Vision 2035 : Astroparticle Physics Roadmap, Workshop P2P3, November 2022,
ICTS, Bengaluru,
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Books / chapters written by a group member:
Advanced Radiation Detector and Instrumentation in Nuclear and Particle Physics,
Springer Proceedings in Physics 282, R. N. Patra (ed.), (eBook) doi: 10.1007/978-3-031-
19268-5

A Simulation of Primary Ionization for Different Gas Mixtures, R. Kanishka, Supratik
Mukhopadhyay, Nayana Majumdar, and Sandip Sarkar, p.47

Numerical Evaluation of Resistive Plate Chamber, Subhendu Das, Jaydeep Datta,
Nayana Majumdar, and Supratik Mukhopadhyay, p.61
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Growp C | Theoretical Physics

Research Areas

The research activities of the group spread over a wide range of areas: Non-commutative
geometry, Neutrino oscillation, non-pertubative Gauge Field Theories, Quantum aspects of
gravity and String theory, Dark matter models, Cooperative phenomena and long-range
orders, Neutron stars.

Research Activities

We explored how the logarithmic correction to black hole entropy arises within the
framework of non-commutative (NC) framework. We investigated the entropy of the non-
commutative Reisner-Nordstrom black hole in the brick wall approach using the WKB
technique. In a commutative theory, the WKB method in the leading order does not
generate any logarithmic correction to the black hole entropy. Only after including the
higher order WKB corrections the logarithmic terms appear. This happens as WKB is a
semi-classical method and the higher order terms are necessary in the commutative
framework to capture the quantum effects. We showed that in the NC setup, even at the
lowest order in WKB, the logarithmic terms appear naturally in the expression of the black
hole entropy. This is consistent with and provides further evidence to the idea that
quantum and non-local effects are built in the NC space-time algebra. To our knowledge,
this was the first derivation of the logarithmic correction to the entropy of a 3+1
dimensional black hole arising from a Drinfeld twist.

To explain the present neutrino oscillation data and observed baryon asymmetry of the
universe simultaneously, we extended the well-known Standard Model (SM) by adding
right-handed (RH) neutrinos and a few scalar fields (called flavons), which transform non-
trivially under some newly imposed discrete symmetries. Adhering to the Type-I seesaw
mechanism, our model leads to Tri-Maximal-1 (TM1) type mixing through the incorporation
of appropriate flavon fields. In this model, neutrino oscillation phenomenology was
described using four parameters. We carried out a chi-squared analysis, fitting these
parameters with the three mixing angles, CP phase and the two mass-squared differences.
The fact that the TM-1 mixing has two inbuilt constraints which are consistent with the
data enabled us to successfully carry out this fit. One of these constraints leads to near-
maximal breaking of the CP symmetry.

A coupled bosonic massive Thirring model (BMTM), involving two interacting Dirac spinors,
was introduced and shown to be integrable. By incorporating suitable reductions between
the field components of the coupled BMTM, five novel integrable models with various type of
non-local interactions were constructed. Lax pairs satisfying the zero curvature condition
were obtained for the coupled BMTM and for each of the related non-local models. It was
shown that the coupled BMTM respects important symmetries of the original BMTM such
as parity, time reversal, U(1)-gauge and proper Lorentz transformation. By using ultra-local
Poisson bracket relations among the elements of the Lax operator, it was shown that the
coupled BMTM and one of the non-local models were completely integrable in the Liouville
sense.

Various quantum aspects of black holes were explored, especially within the framework of
AdS/CFT and Holography. These explorations primarily revolve around several modern
ideas of quantum dynamics and quantum information theoretic notions. In particular,
models of reproducing a unitary Page curve for black holes were explored. Conformal field
theories, especially at strong coupling and for large central charges with a Holographic
dual, were explored within the context of the physics of scrambling and quantum notions of
chaos. Some of these studies involve a recent reincarnation of gravitational wormholes and
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salient aspects of physics in the interior of black holes. Furthermore, they are also capable
of realising various phases and transitions between them for such systems.

Different cosmological observations of galaxy and galaxy clusters (with their dark matter
halos) and the offset of Dark Halo and mass peak of galaxies indicate that the Dark Matter
can undergo a process of self-scattering or self-interaction whereby two or more Dark
Matter particles scatter and two or more Dark Matter particles are released in the final
state. Although the common process is the 2-->2 process but other types, namely 3-->2, 4--
>2 etc, are also possible. The latter processes are known as "cannibalism". We attempted to
find out the extent of interaction strengths for such scattering processes, in particular the
cannibalism processes from the calculated relevant scattering cross-sections and then
using the observed radio signal of 21cm HI line from the era of cosmic dawn. It was found
that the effect of Dark Matter "cannibalism" scattering is highly suppressed beyond the 4--
>2 process but have non-negligible effects for 3-->2 processes. The neutrino emission from
possible Dark Matter annihilation after their possible gravitational capture at the solar core
was thoroughly investigated and the upper limit of the detection flux for such neutrinos
were explored in the upcoming KM3NeT underwater (Mediterranean) water-Cherenkov
detector. In case, the neutrinos are capable of undergoing any extra new interaction termed
as non-standard interaction or NSI, different from weak interaction described by the
Standard Model, then it would affect the phenomenon of neutrino oscillation and would
indicate new physics. This NSI may be envisaged by an extended gauge symmetry or
considering additional neutral leptons or by the coupling of neutrinos with additional scalar
(and mediated by a scalar). In our work, the last option for NSI -- the scalar NSI -- was
considered whereby the effect was manifested as a correction to the neutrino mass term.
Rewriting the Hamiltonian with scalar NSI, the neutrino evolution equation was solved and
neutrino oscillation probabilities were calculated analytically in detail. The results were
then used to predict the NSI discovery potential at an upcoming neutrino detector namely
JUNO. The CP violations in neutrino sector and neutrino mass hierarchy within this
formalism were also addressed and JUNO's sensitivity to detect these are explored.

We studied phases of matter which typically involves a co-operative behaviour and long
range correlations. Such phases of matter arise under extreme conditions of temperature,
pressure, or other parameters such as chemical potential, and typically involve non-
perturbative methods of investigation. Many of these systems, besides giving us further
insight into how theories of Nature work, can also be potentially used for technological
applications. At low temperatures, for example, the quantum behaviour of gauge theories
gives rise to states which are very resistant to impurities, and can be potentially used to
store quantum information, acting as quantum memories. These may be useful for the
development of quantum computers.

We studied the properties of an interesting type of astrophysical object called the neutron
stars. These stars are produced when a massive star (similar to the Sun but much larger
and heavier) runs out of fuel. Neutron stars are possibly the densest form of matter in our
Universe and possess some of the unique properties. Their composition is unknown to us.
Matter inside a neutron star resides under extreme conditions in presence of an extremely
high gravitational field. We developed tools and methodologies to perform statistical
analysis of the astronomical signals observed with ground-based gravitational wave
detectors such as Advanced-LIGO and Advanced-Virgo, and other X-ray telescopes, to study
their nature and unique properties.

In the group, we developed precision tools to predict re-summed observable at the Large
Hadron Collider (LHC) for important processes to Next-to-Soft Virtual accuracy in
perturbative QCD in various orders of precision. The universal terms needed for this
computation is now under control. We used the phase space slicing method to demonstrate
the explicit cancellation of the IR singularities. The codes are being tested for the pseudo
scalar Higgs production at the LHC.
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Many-body localization (MBL) has been a topic of intense research in condensed matter
physics, both theoretically and experimentally. We proposed novel characterizations for the
MBL phase in terms of the single particle excitation. We explored the nature of the
transition from the non-localized phase to the MBL phase. Since the MBL transition does
not follow standard classification scheme of the known phase transitions in condensed
matter systems, it is an important open question which has remained unanswered in a
conclusive manner. Our analysis showed that the MBL transition is continuous in nature.
We have shown that the growth of entanglement entropy after a quench from a product
initial state is not universal for a MBL system. The growth of entanglement entropy depends
on the initial state in contrast to earlier theoretical proposals.

A microscopic description of itinerant ferromagnetism is a subject of intense research. We
focused on diluted spin systems in which magnetic impurities act as itinerant carriers as
well as localized moments. Our aim was to study the transport and magnetic properties for
the electron density window over which the ferromagnetic order is stable. In order to
understand the physics of spin-splitting in the carrier impurity band from the perspective of
itinerant-exchange mechanism we focus on strong coupling limit. In this limit carriers are
firmly localized to the impurity sites and as a result the acceptor levels give rise to distinct
impurity band. We focus on the spin-dependent transport properties of the carriers
confined to the impurity band. In our effective spin-fermion model Hamiltonian, derived

from repulsive Hubbard model, we assign the U ~ BW (band width) on few percentage of

sites in a BW (band width) on few percentage of sites in a simple cubic lattice and set it to
zero for rest of the sites. We take the carrier density with respect to the impurity
concentration which is concomitant with experimental measurements. Our Monte Carlo
calculations show that the ferromagnetic transition temperature of the carrier spins indeed
shows an optimization behaviour with the carrier density in the impurity band. We
calculate the transport properties in details to establish a one-to-one correspondence
between the magnetic and transport properties of the carriers. An insulator-metal-insulator
transition is observed across the ferromagnetic window. In addition, the spin polarized
resistivity and density of states show that the system turns out to be a half-metallic
ferromagnet for the optimum electron density at low temperatures. Overall, our results are
beyond the perturbative regime and are significant for understanding the ferromagnetism in
diluted spin systems.

Quark-gluon plasma (QGP), a strongly interacting unconfined state of matter, is believed to
have existed in the early universe, only a few microseconds after the Big Bang (the Big
Birth).The discovery and characterization of the properties of QGP remains one of the major
international effort in modern nuclear physics. This subject is presently actively studied in
particle accelerators where one collides heavy nuclei, moving nearly with the speed of light,
in order to produce a hot and dense soup in the laboratory. The Relativistic Heavy Ion
Collider (RHIC) and the Large Hadron Collider (LHC), studying the collisions of heavy nuclei
at relativistic energies continue to generate a wealth of data which are being analyzed to
provide valuable information about the nature of this ephemeral matter, thus created. This
calls for a better theoretical understanding of the particle properties in hot and dense
unconfined matter. Various aspects of QGP, using phenomenology, perturbative and non-
perturbative methods of QCD have been actively pursued in the group.

A captivating nature of non-central heavy ion collisions is that a very strong anisotropic
magnetic field is generated in the direction perpendicular to the plane of reaction due to
relative motion of the ions. The initial magnitude of this magnetic field is very high at RHIC
and LHC at the beginning which, however, decreases very fast. The presence of an external
anisotropic field in the medium subsequently requires modification of the present
theoretical tools that are needed to appropriately investigate various properties of QGP. The
group has been involved in studying various properties of hot and dense magnetized QCD
matter. Using QCD based model (Polyakov Loop motivated NJL model; Gribov action and
Operator product expansion in D = 4 dimension) we studied the nonperturbative effects on

31|SINFP



Awnal Report 202.2-22

the spectral function and their properties (electromagnetic emissions, transport coefficients,
etc.) of hot and dense matter QCD matter. The results will be compared with the predictions
from Lattice-QCD calculations.

We explored an alternative derivation of Hawking radiation. Instead of the field-theoretic
derivation, we suggested a simpler calculation based on quantum mechanical reflection
from a one-dimensional potential. The reflection coefficient shows an exponential fall in
energy which, in comparison with the Boltzmann probability distribution, yields a
temperature. The temperature is the same as Hawking temperature for spherically
symmetric black holes. The derivation gives an exact local calculation of Hawking
temperature that involves a region lying entirely outside the horizon. This is a crucial
difference from the tunnelling calculation, where it is necessary to involve a region inside
the horizon.

With lots of data already mined at the LHC, and lot more expected toarrive in the upcoming
runs, it is time that we look for additional Higgs-like particles which may have
unconventional couplings with ordinary matter and gauge fields. The yield of such particles
at the LHC, even if they exist, would be small. So we may have to wait for the high
luminosity phase of the LHC for their discovery. We have previously proposed flavor physics
models, based on some discrete symmetry groups, with extended scalar sectors with both
CP even and CP odd exotic states having purely off-diagonal Yukawa couplings. Presently,
we have done collider based analysis to assess the chance of digging out those exotic states.

Awards or distinctions received by a group member

Prof. Arunava Mukherjee :

Served as Honorary Research Fellow, at the Institute for Gravitational Research (IGR) in the
University of Glasgow, Scotland, UK, till the end of December 2022 (for a period of 3 years)

Invited in serving as the Guest Editor for the Special Issue Symmetries in Gravitational
Waves and Cosmology for journal Symmetry (MDPI, Postfach, CH-4020 Basel, Switzerland)

Conferences / workshops organized by the group

Advances in Astroparticle Physics and Cosmology (AAPCOS 2023), International conference
organised by Theory Division, SINP, January 23-27, 2023.

Young Investigator Meet On Quantum Condensed Matter Theory, NISER, Bhubaneswar,
October 2022.

8th International Conference in Physics and Astrophysics of Quark Gluon Plasma (ICPAQGP),
Puri, India, February 7-10, 2023.

32nd meeting of Indian Association for General Relativity and Gravitation (IAGRG32), IISER,
Kolkata, December 19- 21, 2022.
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Invited talks given by group members

Arti Garg

Finite-size scaling and the nature of many-body localization transition, Physics of Strongly
Correlated Electron Systems, IISER Pune, March 15-17 2023.

Single particle excitations across the many-body localization transition, Correlated and Driven
Quantum Systems, IACS, Kolkata, January 17-19 2023.

Novel Aspects of Many-body Localization, Physics Department, IISER, Mohali, January 30
2023.

Many-body Localization: Nature of the transition and stability of the MBL phase, Physics
Department, Indian Institute of Science, Bengaluru, December 21 2022.

Initial State Dependent Dynamics and Single Particle Excitations Across the MBL Transition,
QMAT 2022, IIT Kanpur, September 18-22, 2022.

Unconventional Superconductivity in half-filled ionic Hubbard model: Role of frustrations and
strong correlations, Frustrated Metals and Insulators, ICTS, Bangalore, September 5-16,
2022.

Many-body Localization: Recent Developments and Puzzles , Physical Research Laboratory
(PRL), Ahmedabad, August 18 2022.

Arunava Mukherjee

Scope of CW searches and detection for GWsat mission (online), Future GW-Detectors in Deci-
Hz Band and its Science Cases, 31 March 2023

Rapid neutron star equation of state inference with Normalising Flows, a contributed talk
shared with Jessica Irwin, Weekly meeting , Extreme matter working group, International
LVK collaboration, March 6 2023.

BinaryWeave: a Highly Sensitive CW-Detection Pipeline for Directed Binary Systems (online),
LIGO India Scientific Collaboration (LISC), January 10 2023.

BinaryWeave: a New Search Pipeline for Continuous Gravitational Waves From Scorpius X-1
(online), International LVK Meeting, Cardiff, September 12-16 2022.

Contributed to the DAC call of the international LVK collaboration on “O4 Paper Plan:
Directed Search for Continuous Waves from Scorpius X-1” by J. T. Whelan et al., November 18
2022 (Online oral presentation)

Gravitational Wave Astronomy, Vigyan Pratibha Workshop, SINP, Kolkata, September 23
2022.

Gravitational Wave Astronomy, SIRD-SINP, Kolkata, April 26 2022
Debasish Banerjee

Gauge Theories, and Scenarios of weak ergodicity breaking in Abelian lattice gauge theories,
two pedagogical lectures, Workshop on Ergodicity and its Breaking: A view from Many-Body,
QFT, and Holography, March 2023.

Accessing novel properties of gauge theories using link models, Annual Meeting of Taiwanese
Physical Society, Tainan, Taiwan, January 2023.
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Quantum Many-Body Scars in Abelian Lattice Gauge Theories, National Tsinghua University,
Hsinchu, Taiwan, January 2023.

Quantum Monte Carlo algorithms for fermions interacting with gauge fields, Young
Investigators Meet on Quantum Condensed Matter Theory, NISER, Bhubaneshwar, India,
October 2022.

Exploring cousins of Quantum Electrodynamics with classical and quantum simulations,
Diamond Jubilee Colloquium Series, Institute of Mathematical Sciences (IMSc), Chennai,
India, August 2022.

Confined solid and deconfined liquids in quantum-link gauge theories, Institute of Theoretical
Physics, at ETH Zurich, May 2022.

Quantum Many Body Scars in Abelian Lattice Gauge Theories, International workshop on
Discrete lattice gauge theories-emergence and quantum simulations, Munich Centre for
Quantum Science and Technology (MCQST), Munich, Germany, April 2022.

Gautam Bhattacharyya

A brief history of the Higgs boson, Sir J C Bose Memorial Lecture, CMDS, DRDO, Kolkata,
December, 2022.

Kalpataru Pradhan

Antiferromagnetism beyond the classical percolation threshold in the diluted Hubbard model,
International school and workshop on Evolution of Electronic Structure Theory and
Experimental Realization EESTER-2023, IITM, Chennai, January 4-12 2023.

Electric Field Control of Magnetism of Mn Dimer Supported on a 2D layer, Advances in
Condensed Matter Physics ACMP 2020, Govt. College Angul, Odisha, December 3-4, 2022.

Charge-transfer-controlled magnetism in heterostructures, Young Investigator Meet on
Quantum Condensed Matter Theory, NISER, Bubaneswar, October 29-November 1 2022.

Induced Magnetism in Hubbard Superlattices, Annual Conference on Quantum Condensed
Matter, IITK, Kanpur, September 18-22 2022.

Kumar S. Gupta

National Conference on Frontiers in Physics, Plenary Talk, University of Hyderabad, March 03,
2023.

Quantum Field Theory and Quantum Spacetime, IMSC, Chennai, January 06-12, 2023.

Quantum Aspects of Spacetime and Gravity, Rudjer Boskovic Institute, Zagreb, Croatia,
September 05-09, 2022.

Munshi G Mustafa

QCD thermodynamics in thermal and magnetic field background, Emergent Topics in
relativistic Hydrodynamics, Vorticity and magnetic Field, National Institute of Science
Education and research, Bhubaneswar, Toshali Sands, Puri, India, February 2-5, 2023.
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Growp D | Condensed Matter Physies, Surfoce Physics and
Modterial Sciences

Research Areas

Research on H; gas sensor in view of green energy initiative

Study of magnetocaloric materials important for green cooling technology
Magneto-transport properties of magnetic materials and spintronic devices
Novel materials for magnetic memory application in information technology
Understanding crystal structure-physical property relation

Growth, structure, ordering and properties of low dimensional systems
Structure and dynamics of surface and interfaces
Plasmonics,opto-electronic properties

Spin transport/transfer torque in atomic scale systems

Major Research Facilities

Growth facilities

Image furnace for single crystal growth

Pulsed Laser deposition system

Argon arc furnace

Ultra-high vacuum deposition system

Spin-coater: To grow controlled polymer and composite/hydride thin films
Langmuir trough: To grow Langmuir(L), Langmuir-Blodgett (LB) and
Langmuir-Schaefer (LS) monolayers and multilayers

Magnetron sputtering unit: To grow metal and metal oxide thin films
Organic molecular beam epitaxy: To grow epitaxial thin films of organic
molecules / semiconductors

Metal organic vapour phase epitaxy: To grow epitaxial thin films of inorganic
semiconductors

Nanocluster deposition unit: To deposit nanoclusters of finite size

Clean Room: For device fabrication (microscope, mask-aligner)

Scattering facilities

Powder X-ray diffraction facility

High resolution X-ray scattering setup: To understand the out-of-plane
structures of the low dimensional (LD) systems and their evolution to find
out the ordering or layering information (with special emphasis on the film-
substrate interface)

Dynamic light scattering setup: To determine particle or aggregate size in

solution

Microscopy facilities

Transmission electron microscope: To obtain particle size and shape and
crystal line phase information

Ambient scanning probe microscope: To obtain topography and surface
conductivity contrast

UHV scanning probe microscope: For surface imaging and local
spectroscopy in wide temperature range and in UHV

Brewster angle microscope: To obtain monolayer phases, domains, order
phenomena, monolayer-multilayer transition

Low energy/photoemission electron microscope: To understand the

topography and surface dynamics of the LD systems
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e Photoelectron spectroscope: To obtain depth dependence chemical
composition, vacuum, valance/HOMO levels from XPS, UPS and ARPES
spectra

e UV/Vis/NIR spectro-photometer: To obtain information of particle
size,bandgap, n-conjugation aggregates from absorption spectra

e Photoluminescence system: To understand bandgap, coupling strength
and conjugation length of aggregates from emission spectra

e Cathodoluminescence system: To understand the plasmonic properties of
individual metal nanoparticles

Spectroscopy facilities

e SQUID-VSM magnetic measurement setup

E e High temperature VSM system

£ e Physical properties measurement systems

g “ e Magneto-transport measurement facilities

ﬁ :f:_’, e Measurement in milli-Kelvin range

£ET ¢ Solid state NMR system

Z< e P-E loop tracer system

Q e Semiconductor parameter analyzer: Field effect mobility, current on/off
g ratio and operating voltage for various TFT structures

Research Activities

Growth, characterization, and study of physical properties of a wide range of different
advanced materials are the basic research activities of this group. Such studies include H»
gas sensing, spintronic transport, topologically protected structures, magneto-caloric and
electro-caloric effect, colossal and giant magneto-resistance, and novel magnetic
phenomena, etc. Some of the research activities are also related to hole-injection barrier
across the metal-organic interface; crystallinity and connectivity in nanoparticle mediated
semiconducting polymer thin films; evolution of geometric and electronic structures of
Mo(110) surface, performance of AlGaAs based metal-semiconductor-metal photodetector,
interaction of silver nano-clusters with ceria thin films; opto-electronic properties of
transition metal oxide thin films; effects of highly strained core-shell nano-bipyramids
towards ethanol electrooxidation; structural flexibility of proteins on membrane stability;
humidity-responsive polymer cushion-supported biomimetic membrane. The whole
research activities can be summarised as a collective work to understand and tune the
surfaces and interfaces of low-dimensional systems to achieve desired properties. In the
following paragraphs some of these activities are explained with some details.

Magnetic refrigeration based on magneto-caloric effect (MCE) can be used as an energy
efficient alternative to the present gas compression cooling technology. We have studied the
universal behaviour of MCE at different conditions of initial and final magnetic field values.
The breakdown of universality behaviour for MCE occurs with the variation of base field
values. The result suggests that the universality behaviour of MCE is satisfied if and only if
the initial base field remains zero or stay at a constant value.

Large change of electrical resistivity (transport) with the application of magnetic field is
defined as magneto-resistance (MR) that can have several applications as magnetic field
sensor. MR can be modified with the reduction of particle size in the nanometer scale. We
have prepared, studied, and reported several bulk and nano-materials which show very
large MR. Apart from MR, it is also necessary to understand the electrical transport
mechanism in such materials for their application and basic physics. The temperature
dependent resistivity data of one such compound Gdo.sSro.sMnO3s can be well explained with
the small polaron hopping (SPH) model in the high temperature region. In addition, the
density of states near the Fermi level N(Er) and the hopping distance (Ru) was calculated
from the resistivity data by considering the variable range hopping (VRH) model. In the case
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of nanocrystalline compounds, there is an intermediate overlapping temperature range
where both the VRH and SPH models are satisfied unlike bulk compounds. As a result, a
novel form of the VRH transport process, called the Variable Rage Hopping of Small Polaron
mechanism (VR-SPH), is satisfactorily valid for nano-crystalline GSMO compounds but not
for bulk compound.

In magnetic materials, magnetic moments can have different arrangements. When moments
have parallel arrangement is known as ferromagnetic (FM) and if it is antiparallel then it is
antiferromagnetic (AFM). When FM and AFM coexist, it can interact at the interface and
give rise to exchange bias. Exchange bias has lot of applications in magnetic memory
devices which have applications in information technology (spin valves, permanent
magnets, magnetic reading heads and other spintronic devices). We have successfully
achieved a giant exchange bias by introducing oxygen vacancy. Our research has
demonstrated technologically important giant exchange bias by controlling oxygen vacancy.

Magnetic skyrmions, a potential candidate for designing data storage devices in information
technology industry has been the recent topic in experimental condensed matter research.
Studying the underlying physics of spin interaction generating such magnetic structures
becomes extremely important for designing new cost-effective materials hosting such
structure. In our research article we have studied the interaction mechanism of skyrmions
near room temperature using “anomalous Hall effect” phenomena. This makes our system a
low-cost material which paves the path for designing such materials for skyrmionics
memory devices.

Studies on magnetically frustrated systems are of significant interest due to their many
intriguing and unusual physical properties, viz., quantum spin-liquid behavior, spin-ice
state formation, spin-glass behavior, multiple magnetic transitions or even, large magneto-
caloric effect utilized in cryogenic refrigeration. Very recently, magnetic frustration is also
found to be responsible for producing and stabilizing novel skyrmionic topological spin
texture in different frustrated magnets. Thus, the investigations of different physical
properties of most of the novel magnetically frustrated systems always remain of interest.
We have identified three new magnetically frustrated materials, viz., Nd2Coo.855i2.gs,
Pr2Coo.865i2.88 and Gdalro.97Si2.07, belonging to RoTXs (R = rare earth, T = transition metal, X
= Si, Ge, etc.) series of intermetallic compounds. All these compounds exhibit many
interesting physical properties involving competing magnetic interactions

Research on spintronics and related materials has emerged as one of the most exciting and
promising branches in the field of magnetic materials due to their non-volatile memory and
low energy requirements. Materials having robust spin-polarization are ideal for practical
spintronic devices. We have identified FeMnVAl as one such material, which shows robust
spin-polarization, even in presence of high structural disorder and is ideal for practical
spintronic applications

Polymorphism, which has the competency of adopting more than one distinct crystal
structures, maintaining the same chemical composition, has a great demand in different
sectors, viz., pharmaceutical industry, crystal engineering etc., as different polymorphic
phases may possess different physical properties, despite having same chemical
compositions. In our investigation on the influence of crystal structure on physical
properties, we have reported a few binary compounds, viz., Prlrs, NdIrs and TbPts, that
exhibit polymorphism.

We experimentally demonstrated a methodology of measuring surface potential modulation
(SPM) in graphene-heterostructure-field-effect-transistor (GHFET) made of Pd|AlOs3|G
layers due to H» gas absorption in Pd layer. The SPM shows saturating nature with
increasing H> concentration under N2 gas environment and estimate the value of saturated
SPM as 308 + 21 meV. In air environment, no such saturation of the SPM with H. gas
concentration is observed. Notably, the GHFET of Pd|Al,O3|G layers shows better H, gas
sensitivity response under air environment compared to other reported graphene based H»
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sensors. With our methodology ultra-high sensitive H> gas sensor can be developed to boost
green energy initiative.

In an organic device, an organic semiconductor is [ ——
used as an active material and metal is generally ’ ‘ | Ay -
used as electrodes, hence understanding metal- AG | AN [|] ac | an | gesees
organic interface, from the point of view of ||= |'p5” h
electronic structure, in general and the energy [tn-tsev
level alignment, in particular, are of prime "
importance for the improvement of the charge 'g |
injection barrier at the metal-organic interface. |
Here a reduction of the hole injection barrier at
the metal-organic interface, due to the formation of an interfacial-layer having a strong
intermolecular interaction, has been observed, as shown schematically, which has an
immense importance in increasing the charge-injection efficiency from a practical electrode.
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of complementary techniques, the dispersion- R 2 2 PR AN L o, 1 2
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thermal annealing, and their effects on the
ordering or crystallization of the SP matrix have been assessed, as shown schematically in
the figure.

Adsorption of oxygen and oxidation of metals is a very fundamental problem in science and
technology. Molybdenum and its oxides are very important material systems used in
various applications, however, there were many gaps in the understanding its surface
oxygen adsorption and oxygen reaction, which have been addressed here using low-energy
electron diffraction, angle-resolved photoemission spectroscopy, and density functional
theory. Our experiments show that adsorption of oxygen at an elevated temperature (473 K)
gets rid of the mixed-phase coexisting region observed at room temperature and exhibits
three distinct superstructures. Oxygenation of the Mo(110) surface leads to a confinement-
induced gap-like opening at the zone centre of the electronic band structure that can be
tuned by the over-layer oxygen coverage. The “hole” pockets on the Fermi surface of the
clean surface are found to persist upon oxygen adsorption with slightly changed volumes,
while the “electron” pocket does not show any significant shift in momentum with no Fermi
surface nesting behaviour until saturation oxygen coverages. Apart from the significant
modifications to the electronic states it was observed that the inter-layer separation, bond
length, and lateral repulsive interactions between the atoms plays a crucial role in the
selective chemisorption of the surface.

The traditional Si is though the main workforce of solar
photovoltaic, there is active research to find out new, low
cost and effective material for higher efficiency
photovoltaic materials and sensors. Very recently, metal-
semiconductor-metal photodetector based on natural
super-lattice material, such as AlGaAs (as shown
schematically), has been demonstrated. The
improvement of the performance of such photodetector
was explained considering the ordering-induced built-in
electric field at the hetero-interfaces under proper biasing conditions.

Al, (Gay AVAL Ga, As
natural superiattice Layer
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Oxides of transition metals (TMO) have slowly consolidated their position in the field of
microelectronic devices by replacing silicon dioxide as gate oxide in various types of
transistors, in catalytic activities by reducing the toxic gases exhumed from various sources
e.g. motor cars and in solar cell applications. Further, nano-particles embedded in TMOs
play a vital role in achieving catalytic activities at much lower temperatures. Keeping in
mind of the above objectives, researches in the above directions were pursued using oxides
of zirconium, hafnium, and cerium. It was observed that a change in oxidation states of
cerium in presence of silver nano-clusters (NCs) having diameter of 5.5 nm grown on
cerium oxide thin-films, already deposited on silicon substrates, is taken place at much
lower temperatures. Thus, the presence of silver clusters plays a crucial role in lowering the
oxidation-reduction temperature of ceria enabling the use of this combination for low
temperature catalytic applications. Thin-film of aluminium sandwiched between zirconium-
doped hafnium oxide thin-films at higher deposition temperature show improved optical
transmittance in the wavelength ranging from 400-1100 nm and, therefore, this
combination may be useful in various solar cell applications.

o

Direct ethanol fuel cells (DEFCs) have <>
emerged as promising power sources for r
mobile electronics due to their eco-
friendly advantages over analogous
devices fed with hydrogen. However, the
ethanol oxidation reaction (EOR), the
anode reaction of DEFCs, suffers from
slower oxidation kinetics compared to
the existing Hs-fuel cells. Herein, a
strategy based on maximum strain in Au@Pd core-shell nano-bipyramid (NBP) structure
where strain induced electronic effect enhances surface adsorption of ethanol towards
boosted EOR was reported. The novelty of construction of the present core-shell
nanoparticle lies not only in showing up maximum tensile strain due to the lattice
mismatch between the core (Au) and shell (Pd) atoms but also in introducing an additional
amount of strain manifested by the 5-fold twins and stacking faults type defects, caused by
the presence of an optimally size selected bipyramid shape Au core. Finally, such highly
strained Au@Pd was found to exhibit extraordinarily high electrocatalytic effect in the EOR
under alkaline conditions which is superior to that of any Pd-based catalysts reported so
far and commercial Pd/C catalysts.

Au@Pd 5042 Au@Pd 50-84 Au@Pd 50-168

Relaved Gold EOR Mass Activity

Phospholipid membranes host many Pristine Pristing
physicochemical phenomena essential for the cell | monolayers &,
functioning and the investigation of structure and \ W vy DT

physical properties of these physiological monolayers \
membranes is a big challenge due to its - T ' DPPE
complexity and the nature of changes in the |£ Y same stabilty 62@"
mechanism such as anomalous protein folding- | g
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is the stiffness in cell membranes which can _DPPC same elastily €2 pppe.
provoke several neurodegenerative and

cardiovascular diseases. Here the specific role of the A R = 9
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protein stiffness in regulating the cell membrane W Me l o
flexibility and stiffness in a model membrane, which %m[:
Replace water by humidity

mimics the physiological membrane in a cell, has been
investigated using X-ray scattering and other
thermodynamic measurements techniques. Also, a
controlled humidity cell where the bilayer membrane can
be studied on a soft support that mimics the elasticity
and hydration of the cellular matrix and can host transmembrane proteins without
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structural deformation and denaturation have been developed. This method has the
potential to uncover the bilayer structural features with much greater precision and will
pave a new way for the membrane biophysics community for structural characterization of
SLBs and for studying their subsequent interaction with proteins, drugs, and
nanoparticles.

SINP grazing incidence X-ray scattering beamline (BL-13) at INDUS-2, RRCAT, Indore is
now open as a national facility and is running successfully. About 20 user groups from
universities and national laboratories performed experiments in the beamline during the
year 2022-2023. A research associate is posted in the beamline to provide user support and
day to day maintenance and operation. The faculty members associated with the beamline
also make regular visit to the site for review and technical support and upgrade. Remotely
operated mechanical precision slit system and multi-range absorption filter have been
successfully installed to enhance the measurement efficiency and reduce noise by
eliminating background count.

Conference / workshop organized by the group

HBNI Interaction Meeting on Condensed Matter Physics at SINP, Kolkata, June 23-24, 2022.

Invited talks given by group members

Biswajit Karmakar

Temperature-dependent equilibration of spin orthogonal quantum Hall edge modes, Annual
Conference on Quantum Condensed Matter, IIT Kanpur, September 18-22, 2022.

Biswarup Satpati

Transmission electron microscopy and associated techniques for -characterization of
nanomaterials and thin films etc. including TEM sample preparationby Dr. at Two-day
Workshop on Material Characterization Techniques, February 02-03, 2023, CSIR-CGCRI,
Kolkata.

Mrinmay K Mukhopadhyay

Sir J C Bose Birth Anniversary Memorial Lecture Series, CMSDS, DRDO, Kolkata, December
2022.

HBNI Interaction Meeting on Condensed Matter Physics, SINP, Kolkata, June 23-24, 2022.

Samik Dutta Gupta

Spin-orbit torque switching of antiferromagnetic metallic structures, Focussed Meeting on
Quantum Materials, S N Bose National Center for Basic Sciences, Kolkata, January 24, 2023.

Electrical Switching of metallic antiferromagnet/non-magnetheterostructure, 4th PRL-CCMP
2023, Physical Research Laboratory, Ahmedabad, February 6-8, 2023.
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Growp E l SIRD, Computing & Network, Worksihhop, Building
Maintenance (Cil & Electrical)

Scientific Information and Resource Division (SIRD) : Study, Teaching & Outreach
Teaching and Training at SINP - Post MSc / PhD

August 2022
Jayashish Das
Monmoy Molla
Pallabi Dey
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August 2022
Chitranshi Bakshi
Md Emanuel Hoque
Sachin Majee
Shubhabrata Dutta
Susmita Das
Suswapna Mukherjee
Writabrata Sengupta

January 2023
Alankar Singh
Dibyendu Majee
Dip Manna

Jay Sharma
Koushik Mondal
Pranay Ghosh
Subhajit Mallik
Tathagat Tripathi

August 2022

Abhishek Paul

Aindrila Kabiraj

Altamas Hossain Daptary
Arnab Bhattacharya
Biyas Mukherjee

Shakya Sinha
Shubhashri Parua
Sudarshana Chakraborty
Tarit Sarkar

January 2023
Antara Saha
Ritesh Sonar
Ritwika Basu
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Details of the Courses:

Theoretical Physics Courses

l:;;i::e? Subject Instructor [Teaching Assistant]
g § B Statistical Mechanics Prof. Debasish Banerjee [Dr. Aditya Banerjee]|
‘g ?.3] % % Quantum Mechanics Prof. Debasish Majumdar [Dr. Ananya Mukherjee]
[E DI E‘S Quantum Field Theory-I Prof. Munshi G. Mustafa & Prof. Harvendra Singh
'é %D S Computational and Numerical Methods Prof. Arunava Mukherjee
. § _. | Thermal Field Theory Prof. Munshi Golam Mustafa
g % (g @ Advanced Condensed Matter Prof. Arti Garg
% E <)|: g Conformal Field Theory Prof. Arnab Kundu
.LJ% < Structure of the Standard Model Prof. Debasish Banerjee
Project Title Student [ Supervisor ]
oo | e e eraton 229 P 03 | sayasish bus Prof Arnab K
n
.g i g gltarlf:tlljl;clo;lqifal {[rllca;lzz and radius of white dwarf from Monmoy Molla [Prof Bijay Agrawal]
% T‘ g Phase Transitions in Scalar Field Theories Pallabi Dey [Prof Debasish Banerjee]|
§ .LJE“ Research Methodology HBNI online courses
Reading course/Review: Student [Instructor]
1.Monte-Carlo method in Quantum Field Theory Pallabi Dey [Debasish Banerjee]
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Third Trimester
May-July 2023
Project/Review

Project Title

Student [ Supervisor ]

Constructing the Dual Bulk Metric Corresponding
to a Driven Conformal Field Theory

Jayashish Das [Prof Arnab Kundu]

Derivation and solution of TOV equations

Monmoy Molla [Prof Bijay Agrawal]

Monte Carlo Simulations of the Scalar Field
Theories and Ising Model

Pallabi Dey [Prof Debasish Banerjee]

Experimental Physics Courses

Period & Courses Subject Teacher [ Teaching Assistant ]
Statistical Mechanics Prof. Debasish Banerjee [Dr. Aditya Banerjee]
Q
o ~ 3> - -
5 N 8 | Quantum Mechanics Prof. Satyaki Bhattacharyya [Priyabrata Seth, Suman
9 N - Das Gupta]
Q i
§ a1 2 Prof. Supratik Mukhopadhyay, Prof. Nayana
i3 go 32 | Computational and Numerical Methods Majumdar, Prof. Debasish Das, Prof. Arunava
T e g Mukherjee
o
Experimental Techniques / Lab rotation Experiments Prof. SukalyanChattopadhyay and Prof. Sankar De
Nuclear structure Prof. Ushasi Datta
§ A Course on C++ and ROOT Prof. Subir Sarkar
c
5 E Molecular electronics and spintronics Prof. Sudipto Chakrabarti
et o <
é § General Relativity and Relativistic Astrophysics Prof. Arunava Mukherjee
S 3 Experimental Techniques in Astrophysics Prof. Mala Das and Prof. Maitreyee Nandy
©
|
s 5|3
2 - @ A General Course on Astroparticle Physics Prof. Pratik Majumdar
g
2 Experimental techniques in High energy Particle Physics Prof. Nayana Majumdar and Prof. Maitreyee Nandy
Advance Condensed Matter course Prof. Biswajit Karmakar and Prof. Samik Duttagupta
Project Title Student [ Supervisor ]
Nucleosynthesis in explosive burning scenario Writabrata Sengupta [Prof. Ushasi Datta]
High d Very High -ray dat lysis of
'8 e.nergy and very I.g energy gamma-ray data analysis o Chitranshi Bakshi [Prof. Pratik Majumdar ]
. __ | galactic and extra galactic gamma-ray sources
2 2
@ Y 2 | Antiferromagnetic spin transport and electrical switching Sachin Majee [Prof. Samik DuttaGupta]
Q o S
£ ] . . . . .
S 5 = Review of multi-messenger astronomy and introduction to multi- Emanuel Hogue [Prof. Arunava Mukherjee]
T | & | messenger astronomy
S S qo—J- Recent Advancements and Challenges in Scanning Probe Microscopy | Suswapna Mukherjee [Prof. Sudipto Chakrabarti]
& - T | & Imaging of atomic steps of HOPG and gold surfaces through
scanning tunnelling microscopy and atomic force microscopy
ReVIeYV on the background suPpre55|ons for different DM search Susmita Das [Prof. Mala Das]
experimentsDM search experiment at JUSL
Studies on Gaseous detectors for their application in Imaging Shubhabrata Dutta [Prof. Nayana Majumdar]
Project Title Student [ Supervisor ]
Nucleosynthesis in explosive burning scenario Writabrata Sengupta [Prof. Ushasi Datta]
High e'nergy and Very ngh energy gamma-ray data analysis of Chitranshi Bakshi [Prof. Pratik Majumdar ]
galactic and extra galactic gamma-ray sources
g g _ Antiferromagnetic spin transport and electrical switching Sachin Majee [Prof. Samik DuttaGupta]
Q ~ - . : . . "
g > g Review of multi-messenger astronomy and introduction to multi Emanuel Hogue [Prof. Arunava Mukherjee]
= E ‘> | messenger astronomy
e = Q. Recent Advancements and Challenges in Scanning Probe Microscopy
= = & Imaging of atomic steps of HOPG and gold surfaces through Suswapna Mukherjee [Prof. Sudipto Chakrabarti]
scanning tunnelling microscopy and atomic force microscopy
Rewe\.N on the background suppressmns for different DM search Susmita Das [Prof. Mala Das]
experimentsDM search experiment at JUSL
Studies on Gaseous detectors for their application in Imaging Shubhabrata Dutta [Prof. Nayana Majumdar]
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Bio-Physical Sciences Courses

Period & Subject Teacher
Courses
§ Principles of Biochemistry Prof. Oishee Chakrabarti, Prof. Soumen Kanti Manna, Prof. Chandrima Das
O Principles of Physical Prof. Sangram Bagh, Prof. Dulal Senapati,
g § & | Chemistry Prof. Padmaja Prasad Mishra, Prof. Debashis Mukhopadhyay, Prof. Subhendu Roy
] N
qé 9 Prof. Subhendu Roy, Prof. Rahul Banerjee,
c o
= | SCB Structural.and ) Prof. Udayaditya Sen, Prof. Sampa Biswas,
2 @ Computational Biology
- < Prof. Subhabrata Majumder, Prof. H.Raghuraman
o, | Advanced Laboratory Prof. Kaushik Sengupta, Prof. Debashis Mukhopadhyay, Prof. Padmaja Prasad
< Practices Mishra, Prof. Dulal Senapati, Prof. Soumen Kanti Manna
Advanced Biophysical techniques
Macromolecular crystallography Prof. Sampa Biswas & Prof. Udayaditya Sen
i
g Chromatography and Mass Spectrometry Prof. Soumen Kanti Manna
Spectroscopic techniques Prof. H. Raghuraman & Prof. Subhabrata Majumder
Imaging techniques Prof. Padmaja Prasad Mishra
Topics in Cell Biology
% hd Cell cycle Prof. Partha Saha
o
g N o Mechanobiology Prof. Kaushik Sengupta
[y Q %
° < o Chromatin and epigenetics Prof. Chandrima Das
= I
o o
bl s Intracellular trafficking Prof. Oishee Chakrabarti
(%]
Neuroscience Prof. Debashis Mukhopadhyay
Topics in Modern Biology
Membrane Biophysics and Structural Dynamics of Membrane Proteins Prof. H.Raghuraman
[22]
'g Introduction to Synthetic Biology Prof. Sangram Bagh
Drug Discovery: Modern Day Approach Prof. Subhabrata Majumder
Nanobiomaterials Prof. Dulal Senapati

Summer Programme

Thirty one (31) post graduate students were inducted in summer programme this year.

Institution Students |
Calcutta University 9
Dr. B. R. Ambedkar National Institute of Technology 1
IISER Kolkata 1
IIT Bombay 2
IIT Delhi 1
IIT Kanpur 3
IIT Kharagpur 9
IIT Madras 1
IIT Roorkee 1
Jadavpur University 1
St. Xavier's College, Kolkata 2
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Students’ Awards

Best Performaning Students Post MSc 2022
Theoretical Physics Soujanya Datta
Experimental Physics Suman Kumar Ghosh
Biophysical Sciences Sandhik Nandi

Best Thesis Selection in 2022

Theoretical Physics Upala Mukhopadhyay
Experimental Physics Ram Sewak
Biophysical Sciences Kathakali Sarkar

PhD Awarded (April 2022 to March 2023)

1.

10.

11.

Dr. Tulika Chakrabortty [Prof. Udayaditya Sen| Structure of the transcription Regulator VpsR
implicated in Biofilm Formation and its Regulation by the Second Messenger c-di-GMP in
Vibrio cholera, Homi Bhabha National Institute, Mumbai, May 2022 [PDC]

Dr. Tanmay Maiti [Prof. Biswajit Karmakar| Transport Properties of Quantum Hall Edge
States, Homi Bhabha National Institute, Mumbai, 2 Jun 2022 [PDC]

Dr. Kathakali Sarkar [Prof. Sangram Bagh] Synthetic Genetic Devices for Higher Order
Information Processing in Living Cells, Homi Bhabha National Institute, Mumbai, 13 Jun
2022 [PDC]

Dr. Anindita Deka [Prof. Mrinmay K Mukhopadhyay| Ion-Induced Nano-Patterning of Solid
Surfaces at Low Energy Bombardment Regime, Homi Bhabha National Institute, Mumbai, 13
Jun 2022 [PDC]

Dr. Suparna Saha [Prof. Debashis Mukhopadhyay] Understanding Neuromyelitis,
Demyelination and the Role of Aquaporin 4, Homi Bhabha National Institute, Mumbai, 15
Jun 2022 [PDC]

Dr. Gargi Biswas [Prof. Rahul Banerjee] Experimental and Computational Approaches to
Study Proteins Stability, Unfolding and Design of PPlases from Leishmania spp, Homi Bhabha
National Institute, Mumbai, Jun 2022 [PDC]

Dr. Sayan Ghosh, [Prof. Debasish Majumdar]| Investigations on some Physics Issues and
Experimental Aspects of Dark Matter Search, Homi Bhabha National Institute, Mumbai, 11
Jul 2022 [PDC]

Dr. Payel Mondal [Prof. Chandrima Das] Transcription Regulation by Transcription 19
(TCF19) in Association with Tumour Suppressor Proteins during Glucose Metabolism, Homi
Bhabha National Institute, Mumbai, 25 Jul 2022.

Dr. Rajdeep Das [Prof. Oishee Chakraborty] MFN2 Mediated Regulation of Mitochondrial
Dynamics and MAM Junctions, Homi Bhabha National Institute, Mumbai, 24 Aug 2022
[PDC]

Dr. Arnab Purohit [Prof. Satyali Bhattacharya] Search for a Low Mass Standard Model-Like
Higgs Boson and Measurement of Properties of the Observed 125 GeV Higgs Boson in yy Final
State with the CMS Detector at the LHC, Homi Bhabha National Institute, Mumbai, 29 Sep
2022 [PDC]

Dr. Ayan Kumar Patra [Prof. Arnab Kundu] Black Holes, Holography, and Quantuam
Information, Homi Bhabha National Institute, Mumbai, 17 Oct 2022 [PDC]
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Dr. Vishal Kumar [Prof. Supratik Mukhopadhyay] Comparative Study of Gas Detectors and
their Suitability for Imaging, Homi Bhabha National Institute, Mumbai, 08 Nov 2022 [PDC]
Dr. Md. Samsul Islam [Prof. Tinku Sinha Sarkar; Co-guide Prof. Pradip Kumar Roy] Study of
Heavy Flavour Decay Muons at Forward Rapidity in Proton-Proton and Heavy-Ion Collisions
at LHS Energies, Homi Bhabha National Institute, Mumbai, 14 Nov 2022 [PDC]

Dr. Upala Mukhopadhyay [Prof. Debasish Majumdar] Addressing late time Cosmic
Acceleration and Dark Energy from Theoretical Considerations along with Observational
Predictions and the Impact of Primordial Black Hole Evaporation in Cosmological
Observables, Homi Bhabha National Institute, Mumbai, 22 Nov 2022 [PDC]

Dr. Ritesh Ghosh [Prof. Munshi Golam Mustafa] A Study on Some Aspects of Hot and Dense
QCD Matter, Homi Bhabha National Institute, Mumbai, 12 Dec 2022 [PDC]

Dr. Sourav Chakraborty [Prof. Kalpataru Pradhan] Carrier Induced Ferromagnetism in
Diluted Spin Systems, Homi Bhabha National Institute, Mumbai, 15 Dec 2022 [PDC]

Dr. Md. Saifuddin [Prof. Tapas K. Chini & Prof. Satyajit Hazra] Nanostructuring, Ordering
and Surface-Interface Tuning of Organic and Metal-Organic Thin Films, Homi Bhabha
National Institute, Mumbai, 10 Jan 2023 [PDC]

Dr. Debolina Bandyopadhyay [Prof. Padmaja Prasad Mishra] Single Molecule Visualization of
Rearrangement of Polypurine Reverse-Hoogsteen hairpin and fork-DNA during their
modification for Gene Regulation, Homi Bhabha National Institute, Mumbai, 02 Feb 2023
[PDC]

Dr. Arunima Bhattacharya [Prof. Prakash Mathews] Radiative Corrections and Threshold
Resummed Predictions to Pseudoscalar Higgs Boson Production in QCD, Homi Bhabha
National Institute, Mumbai, February, 2023.

Dr. Rezwana Sultana [Prof. Supratic Chakraborty] Characterization of Sputter Deposited Zr-
doped Hafnium Oxide Thin-Films, Homi Bhabha National Institute, Mumbai, 23 Mar 2023
[PDC]

Dr. Karimul Islam [Prof. Supratic Chakraborty] Deposition and Characterization of Niobium
Oxide Thin-Films, Homi Bhabha National Institute, Mumbai, 30 Mar 2023 [PDC]

[ PDC is Provisional Degree Certificate |

Awards and Distinctions

The Academic Council of HBNI has conferred the “Outstanding Doctoral Student Award-
20217 in Physical Sciences to Dr. Avik Banerjee of Saha Institute of Nuclear Physics for
his thesis “Composite Higgs and Physics beyond the Standard Model”. Dr. Banerjee
completed his Ph.D work under the guidance of Prof. Gautam Bhattacharyya.
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Outreach Programme

Programme Organisers Location Date

Satish Chandra Memorial Chakdah, Nadia 30 Nov, 2022
School
Kultali Milon Tirtha Society Kultali, Basanti, 20-29 Dec, 2022
Lokosanskriti Utsab South 24 Parganas

Meghnad Saha Smarak Vigyan Paschimbanga Vigyan Tringular Park, 18-21 Jan, 2023.
Mela Mancha Rashbehari Avenue,
Kolkata 700 029
Science & Technology Fair Acharya Satyendranath Hedua Park, 19-23 Jan, 2023
Basu Smarak Bijnan-O- Kolkata 700 006

Prajukti Mela Committee

Sundarban Utsab Sundarban Unnyan Sonakhani bazaar, 23-30 Jan, 2023
Niketan Basanti,
South 24 Parganas
Gramin Krishi O Shilpo Mela Jelerhat Ghola Mitali Jelerhat Ghola, Doltala, 5-12 Feb, 2023
Sangha South 24 Parganas
West Bengal Science & Government of West Science City Ground, 28 Mar, 2023
Technology Congress Bengal Kolkata

Prof. Gautam Bhattacharyya, Director, SINP delivering Inaugural Lectures S SAAINSTIT

SINP participated in West Bengal

Meghand Saha Smarak Vigyan Mela, Sundarban Kristi Mela O Lokosanskriti
Tringular Park, Kolkata Utsav, Kultali, South 24 Parganas Science & Technology Science
January 18, 2023 January 20, 2023 Congress, March 28, 2023

Science City Ground, Kolkata.

Lab visit : Undergraduate and Postgraduate students

December 9, 2022 | 40 Students and teachers of Durgapur Government College
February 4, 2023 | 33 students and teachers from the North-Eastern States of India

SINP Visit of School students

June 8, 2022 | Students and teachers of DPS Howrah
April 26, 2022 | Students and teachers of Satish Chandra Memorial School, Chakdah, Nadia
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Special Eventsy in SINP

73* Foundation Day,

11 Janunary, 2023

Address by Shri K. N. Vyas Chairman, Governing Foundation Day Oration by Dr. Shyamal Kumar
Council, SINP and Secretary, DAE Bhadra, Former Chief Scientist, CSIR-CGCRI

Vigyon Protibha Training

SINP organized a Teachers
Training Programme under
Vigyan Prativa Programme
during September 19-23,
2022. Participants  from
various Kendriya Vidyalayas’
joined the program.

How Ghor Tiranga

In connection with the "Har
Ghar Tiranga" Programme,
National Flags was made
available to employees for
purchase on August 10, 2022
during 3-5 PM at the
Auditorium complex.

Swachiotr Pokhwada

G ] s— . N

February 16-28, 2023 - (a) awareness and training programmes, (b) poster competition on “Swachhata Hi Seva”, “Say no to
plastics”, “Save water” and “Green Earth” for the members of Institute to spread Swachhata awareness, (c) Shramdaan
activities inside and outside of the Institute campus and Megnad Saha Abasan Campus and (d) plantation drive.
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22 Aug 2022

Observing Azadi ka Amrit Mahotsav at SINP began with a whole day Health Check-up Camp organized at the
Auditorium Building of SINP. Prof (Dr.) Biswajit Sukul, HOD, Forensic Medicine, Medical College Hospital, Kolkata
delivered a lecture on ORGAN DONATION.

2lectures - History of science in pre-independent India by Sri Ashish Lahiri
4Districts - History of women freedom fighters by Dr. Pragati Bandyopadhyay
8Schools  Quiz Programme for School Students
40Teachers
400Students

23 Aug 2022 | Outreach

Azadi ko Amrit Mahotsar @ SINP | DAE lconic Week, 22-28 August; 2022

ren plantatin drive
75 saplings of species like, Haritaki (Chebulic myrobalan), Avocado (Persea americana), Cherry Blossom (Prunus
serrulata), Shiuli (Nyctanthes arbor-tristis), Nagkesar (Mesua ferrea), were planted. At extreme right : Campus at night

24-25 Aug 2022

Competitors and the Judges, Poetry Recitation Competition ' Dr. Bedabrata Pain, with Director, SINP

Competitions and Film Show
Photography and Poetry Recitation Competition on the theme : Azadi
Film show — Chittagong, screening in presence of Dr. Bedabrata Pain

26 Aug 2022 | Competitions / Show-

27 August 2022 - Blood Donation Camp — 100+ Units collected
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International Women’s Day was observed on 14 March, 2023.
The theme of this year was “DigitALL: Innovation and
Technology for Gender Equality”. Eminent psychologist Dr.
Anuttama Banerjee delivered a lecture on ‘Women at Work
and Beyond’ — which focused on various issues faced by
women at work and at home. Prof. Oishee Chakrabarti spoke
briefly on the scope, rules and norms of the POSH act. A
cultural programme on the related topic was conducted by the
students and employees of the Institute.

International Women’s Day 2023

SINP organised an outreach program for 400 school students of
adjecent districts on the occasion of National Science Day on
28.02.2023. The theme for this year was “Global Science for
Global Wellbeing”.

During the first half of the day long program (a) Dr. Debiprasad
Duari, fellow of the Royal Astronomical Society & International
Astronomical Union, delivered a lecture on “Vistas in
Astronomy” and (b) INSA Senior Scientist and Raja Ramanna
Fellow Prof. Naba K Mondal discussed the topic “Particles and
the universe”.

Director, SINP felicitating Science Day Lecturers Prof Naba K | The program concluded with a quiz for the school children.
Mondal and Dr. Debiprasad Duari

National Science Day Celebration 2023

The participants of Science Day Quiz for Schools with Director Some of the participants of the quiz
and senior members, SINP and Quiz organising team
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Technical, Administrotive and Awxidiory Stoff List

As on 31.03.2023

Engineer

Sri Abhijit Bhattacharya
Sri Arijit Pal
Sri Avijit Shome
— Sri Bablu Ram
O Dr. Bikram Nath
£ Sri Deepak Kr. Ram
@ Sri Jitendra Nath Roy
= Sri M. Mahendar
Sri Raju Dutta
Sri Saikat Mukherjee
Dr. Sushanta Debnath

n

Smt Mahuya Dutta

Adm

; Sri Sakal Dev Ram

= Sri Sanjay Shaw

% Sri Shyamal Ch. Digar
<C Sri Madhu Sudan Samal

Engineer
Sri Rajkumar Sengupta
Sri Siddhartha Saha

Technical
Sri Gobinda Pal
Sri Nil Kanta Sinha
Sri Sujoy Halder
__ Sri Sunil Murmu
'S Sri Tarak Nath Sardar

BM-C

Administrative
Sri Pinaki Saha

Engineer
Sri Deeptish Dey

Technical
& Sri Abhijit Betal
= Sri Nandalal Sanpui
£ Sri Soumya Majumdar
S Sri Sumit Basu
Sri Subhendu Biswas

Auxiliary
Sri Siladitya Chakraborty

Sri Abhijit Sanyal
Sri Arindam Das

Sri Chandra Nath Marik
Sri Dipankar Das (HENPP)
Sri Dipankar Das (PPD)
Sri Dwijendra Das

Smt. Lipy Das Bose

Sri Manik Kujur

Sri Shaibal Saha

Smt. Soma Roy

Sri Soumya Sankar Basu
Sri Umesh Kumar Gond

Mr. Rizwan Ahmed

Sri Prabir Das

Sri Rakesh Kr. Ram
Sri Sudam Bagdi
Smt. Suro Mahato

Sri Nilanjan Biswas
Smt. Sangita Pande
Sri Subrata Baidya

Sri Bijoy Kr. Das

Sri Ashok Kr. Ram

Group E
Engineer
Sri Soumendra Pal
Technical Technical

Sri Dilip Kr. Chakraborty
Sri Jagannath Mandal
— Sri Jai Prakash Tiwari
.U Sri Kalluri Venugopala Rao
45 Sri Mahendra M. Khapekar
Sri Pintu Sahoo
U Sri Shourab Karmakar
Sri Sujit Maity

Elec

BM

Auxiliary
Sri Bijay Ram
Sri Sankar Adhikari

Sri Abhijit Kumar Malakar
Sri Kausik Das

Sri Kishori Lal Ram

Sri Mahesh Hembram

Dr. Manlunching

Sri Manoj Karmakar

Sri Nilanjan Aich

Sri Pradip Das

Sri Samit De

SIRD

Auxiliary
Sri Kartick Ch. Panigrahi
Sri Sanjib Kr. Roy

Technical

Sri Surai Mandi

Sri Trinath Maharana
Sri Dharmendra Prasad

rt

o ops

2 Auxiliary

< Sri Gopal Ch. Ghosh

= Sri Kala Chand Hela
Sri Kartick Ch. Pal
Sri Prabir Biswas
Sri Prabir Kr. Mistri
Sri Uttam Kr. Roy

a

Sri Arindam Chakraborti
Sri Avijit Das

Sri Debraj Dey

Sri Dhrubajyoti Seth

Sri Goutam Sarkar

Sri Jayant Kr. Mukherjee
Dr. Nilkamal Barai

Smt. Papia Mondal

Dr. Ramkrishna Dev Das
Sri Souvik Banerjee

Sri Syama Prasad Mallik

Sri Biswajit Dutta

Sri Gobardhan Jana
Sri Jhantu Mallick
Sri Rajeshwar Dubey

Engineer
Dr. Jisnu Basu

Technical
Sri Adhir Sarkar
Sri Bhairab Ch. Nath
Sri Biplab Kr. Dey
a Sri C. Palanivel
£ Sri Debasish Sen
%’ Sri Durlav Tudu
O Sri Narayan Chandra Dey
= Sri Partha Sarathi Karmakar
Sri Sadip Patra
Sri Sudipta Barman
Sri Sunil Das
Sri Supriya Mondal
Sri Tarun Tapan Biswas

Auxiliary
Sri Gopal Das
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©  Sri Ashoke Kr. Roy Md. Manayar Hasan Mondal Sri Sanat Kumar Kotal
‘e | SriBalli Rana Sri Nabin Kumar Halder Sri Subrata Kr. Chowdhury
5 | Sri Dukha Krishna Reddy Smt. Pampa Bhattacharjee
&
DCA AO-Il SSO
Sri Amartya Basu Sri Pankaj Pallav Sri Supriya Gangopadhyay
AAO AAdmO
Sri Dipak Kr. Das Sri Jeevan Shaw
Sri Aditya Dhara Sri Goutam Ghosh Sri Ranjit Roy
g Sri Ajoy Kumar Biswas Sri Goutam Mandal Ms. Rekha Ram
'-g Sri Akash Kumar Singh Sri James Wilson Kerketta Sri Sagar Kumar Behera
5 | Ms. Amrita Acharjee Sri Manoj Biswas Sri Sanjib Kr. Mondal
g Sri Asim Haldar Sri Manoj Lakra Smt. Seethalakshmi Rath
€ Sri Avijit Saha Smt. Monika Bhattacharya Sri Soumyajit Karmakar
o | Sri Avishek Pal Sri Nand Kishor Gond Sri Subhajit Biswas
< Sri Bibekbijay Bandyopadhyay Sm. Nirupama Halder Sri Subhasish Ghoshal
Dr. Bimlesh Kr. Tripathi Smt. Paramita Pal Sri Subhendu Naskar
Sri Birender Prasad Sri Pourjok Majumder Sri Subir Modak
Ms. Daivam Sridevi Sri Prabir Kumar Mondal Smt. Suparna Das
Sri Gobinda Ch. Roy Sri Pradip Dutta Sharma Sri Subir Bandyopadhyay
Sri Gopal Banik Sri Raghunath Naskar Sri Tarak Chandra Nath
Sri Ved Prakash Mishra’
Sri Amit Hari Smt. Jhuma Rajak (Ghorai) Sri Ramesh Hari
> Sri Arun Kumar Dutta Sri Kuntal Sarkhel Sri Ramesh Singh
< Sri Ashok Mallick Sri Madhusudan Bhakta Sri Sandip Hembrom
= | Sri Asish Ram Sri Mangal Oraon Sri Santosh Hari
§ Sri Bipin Bose Sk. Mostakin Sri Sibu Oraon
< 5 Gopal Chandra Saren Sri Pintu Ram Sri Singh Bahadur Thapa
Sri Gour Hari Das Smt. Radha Debi Ram Sri Somenath Das
c Sri Barun Kumar Barua
o  Sri Sailen Halder
% Sri Shankar Andia
@ | Sri Subodh Kumar Pradhan
| sri Sunil Ram

‘on deputation w.e.f 01.01.2021

Summary
Scientific 67 55 12
Technical 93 87 6
Administrative 50 41 9
Auxiliary 44 41 3
Canteen 6 6 0
Total 260 230 30
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Moaojor Facilities un SINP

Computing and Networking Facility
Computing support

This unit manages three different High Performance Computing (HPC) systems for serving
computational needs of the institute members. These are :

(i) RISC based IBM Power7 Server setup; theoretical peak performance ~ 800 GFLOPs;
OS is AIX.
(ii) Intel x86_64 based architecture;
a. Old HPC having theoretical peak performance ~ 1 TFLOPs; OS is Linux.
b. New HPC with theoretical peak performance ~ 70 TFLOPs having 100TB
storage.

We are trying to include more computational nodes with the existing systems.

Network support

The wired network of the Institute is a multi-layered (Core-Distribution-Access) design with
layer 3 features at the core. The up-links to Internet, DAE-VRF and the LHC computing grid
are on NKN links. There are wired and wireless networks running on a LAN controller based
setup.

IT Security Support

The division takes care of various IT security needs of the installations under its control
and that of the Institute at large. The recommendations and guidelines of the CISAG
(Computer & Information Security Advisory Group), DAE are followed and periodic exercises
and assessments are carried out.
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Lt of Researchv Associates and Researciv Fellows

Ason 31.03.2023

Group A

Group B

Group C

Group D

Group E
Post MSc

Dr. Anagh Mukherjee
Dr. Shouvik Mahanty
Dr. Subhadip Maiti

Dr. Uttam Kumar Jana
Dr. Shrestha Ghosh

Dr. Anwesha Basu

Dr. Nawaz Sarif Mallick
Dr. Priya Sharma

Dr. Shareef M

Dr. Subikash Choudhury
Dr. Sunil Kumar

Dr. Aditya Banerjee

Dr. Ananya Mukherjee
Dr. Chiranjeeb Singha
Dr. Shubhajyoti Mohapatra
Dr. Vinay Malvimat

Dr. Ayana Mukhopadhyay
Dr. Rijul Roychowdhury
Dr. Suvayan Saha

Aditya Singha Roy
Amrita Goswami
Ankita Karmakar
Anuradha Roy
Arpan Bysack
Arpita Nandy

Atanu Mondal
Chandrayee Mukherjee
Debasish Prusty
Deepro Bonnerjee
Duhita Sengupta
Farhana Islam
Indranil Modak
Madhumanti Halder
Manali Basu
Manorama Ghosal
Nilanjan Das
Palamou Das

Pallavi Chatterjee
Prem Das

Priyanka Sengupta
Rachayita Nag
Rajkamal Srivastava
Rupasree Brahma
Russa Das

Saikat Sadhukhan
Sandhik Nandi
Saswata Chakraborty
Sebabrata Maity
Shreyasi Dey Sarkar
Sk Ramiz Islam
Sneha Dutta
Somenath Sen
Soumen Mondal
Sourav Mondal
Subhoja Chakraborty
Subhradip Nath
Swagata Ashikari
Vipin Singh

Aman Gupta
Anindita Karmakar
Arnab Bhattacharyya
Ashish Gupta
Debabrata Bhowmik
Dipali Basak

Gourab Saha

Habib Ahammad Mondal
Joydip Dey

Lalit Kumar Sahoo
Manisha Samal
Maudud Ahmed

Md. Samsul Islam
Munmun Twisha
Nadira Sultana
Pralay Kumar Das
Pritam Palit
Priyabrata Das
Priyabrata Seth
Promita Roy

Saikat Bhattacharjee
Saikat Ghosh
Sanjeev Maurya
Shubham Dutta
Shubharaj Mukherjee
Siba Prasad Acharya
Subhendu Das
Sukhendu Saha
Suman Das Gupta
Sweta Baradia
Tanmoy Bar
Tanmoy Ghosh

Upala Mukhopadhyay
Vimal Kumar

Arunima Bhattacharya
Astik Haldar
Debayan Jana
Gourab Banerjee
Pabitra Tripathy
Pritam Nanda
Ritesh Ghosh
Sabyasachi Maulik
Sandip Maiti
Sandip Halder
Satyabrata Datta
Sitaram Maity

Sk Md Adil Imam
Soujanya Datta
Sourav Chakraborty
Sourav Pal

Sudip Mandal
Suman Das

Afsar Ahmed
Amanulla Karikar
Amrita Datta

Arka Patra

Arnab Bhattacharya
Arunava Kar

Koustav Pal

Mousri Paul

Pooja Agarwal
Rezwana Sultana
Sabyasachi Karmakar
Saugata Roy
Shuvankar Gupta
Shuvankar Das
Smruti Medha Mishra
Smruti Ranjan Mohanty
Soma Chatterjee
Soumya Bhowmik
Souvik Jana
Subhadip Chowdhury
Subhankar Mandal
Subrata Paul
Suchanda Mondal
Sudip Chakraborty
Suman Dey

Suman Kumar Ghosh
Suparna Sahoo
Suvankar Purkait
Tukai Singha

Abhishek Paul
Alankar Singh
Altamas Hossain Daptary
Anindrila Kabiraj
Antara Saha

Arnab Bhattacharya
Biyas Mukherjee
Chitranshi Bakshi
Dibyendu Majee

Dip Manna

Jay Sharma
Jayashish Das
Koushik Mondal

Md Emanuel Haque
Monmoy Molla
Pallabi Dey

Pranay Ghosh

Ritesh Sonar

Ritwika Basu

Sachin Majee

Shakya Sinha
Shubhabrata Dutta
Shubhashri Parua
Subhajit Mallik
Sudarshana Chakraborty
Susmita Das
Suswapna Mukherjee
Tarit Sarkar
Tathagat Tripathi
Writabrata Sengupta
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Suwmmary
(April 2022 - March 2023)

Founded as the ‘Institute for Nuclear Physics’ in 1949, SINP was given its present name
after the demise of its founder Director, Prof. Meghnad Saha, a famous astrophysicist, well-
known for his discovery of Thermal Ionization Equation. Apart from many scientific projects
which were initiated in the Institute, a Post-M.Sc. course in Physics, seemingly the first of
its kind in the country, was launched in this Institute in 1953. The purpose of this course
was to train students for research in Nuclear Science. In subsequent years, SINP had
expanded the scope of this course to embrace other areas of Physics and Biophysical
Sciences, and since 1993-94, the Post-M.Sc. course has been an integral part of doctoral
research program in SINP.

In research, SINP is engaged in basic scientific research in several frontier areas of Physical
and Biophysical sciences. At present, the research activities are distributed over four
groups — Biophysical Sciences (A), Atomic, Nuclear and High Energy Physics (B), Theoretical
Physics (C) and Condensed Matter, Surface Physics and Material Science (D). Activities of
Group E are divided in five areas — (1) SIRD, (2) Network & Computing, (3) Workshop, (4)
Building Maintenance Civil and (5) Building Maintenance Electrical. (SIRD) Scientific
Information and Resource Division coordinates activities of training of Post-M.Sc. students,
summer & undergraduate programs, library, M. N. Saha Archive and various outreach
programs. At present, the Institute has sixty seven (67) scientific members, one hundred
and sixty nine (169) research scholars and post-doctoral fellows. Thirty (30) students were
inducted in Post-M.Sc. during this period.

Major accomplishments of the Institute in R&D include

a) FRENA (Facility for Research in Experimental Nuclear Astrophysics): It has been
installed in 2018. The commissioning was completed in June 2022, by means of
conducting a Physics experiment in collaboration with VECC. A new beamline has
been installed at FRENA. This beamline will be dedicated for conducting nuclear
reaction studies aimed at exploring nuclear astrophysics phenomena. There are
multiple activities going on with regards to augmenting user facilities. These include
fabricating a cooled-target holder, assembling a fast-timing setup, designing a target
chamber with high background rejection technology, a 1 m scattering chamber for
nuclear reaction studies and procuring a fast-DAQ for nuclear astrophysics studies.

b) The GIXS beamline (BL-13) at Indus-2, RRCAT, Indore is now open as a national
facility and is running successfully. About 20 user groups from universities and
national laboratories performed experiments in the beamline during this period. A
research associate is posted in the beamline to provide user support and day to day
maintenance and operation. The faculty members associated with the beamline make
regular visit to the site for review and technical support and upgrade. Remote
operated mechanical precision slit system and multi-range absorption filter have
been successfully installed to enhance the measurement efficiency and reduce noise
by eliminating background count.

c) Developing the Jaduguda underground National laboratory to operate at a depth of
555 m with data of cosmic muon flux, radon and gamma rays being monitored and
recorded by scientists. The initial phase of dark matter (DM) search experiment has
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been started with 50 gm of active liquid C2HoF4 of superheated liquid detector (SLD)
operated at 5.8 keV threshold at Jaduguda Underground Science Laboratory (JUSL).
This is the first run of such a kind in the national level for the DM search
experiment. Superheated droplet detectors each of 500 ml have been fabricated at
the SINP laboratory and the Temperature Controlled System (TCS) of the detector
has been developed in collaboration with a company. The TCS along with the
detector has been tested at JUSL for 1.92 keV threshold and is now ready for the
next run at JUSL.

d) The institute is also engaged in several large scale international collaborations, like
CMS, ALICE, MAGIC, etc.

During this period researchers of SINP had published 320 (average impact factor (IF) of
4.662) scientific articles in refereed journals of which 121 are in international
collaborations (IC). 134 out of 320 articles were published in journals of IF > 5 (of which 56
are with IC) and 36 in journals of IF > 6 (of which 13 are with IC). Twenty one (21)
Research Fellows were awarded PhD degrees during this period.

Several national level programmes such as Swatchata Pakhwada, Hindi Diwas,

International Yoga Day, Women’s Day, etc. were observed with enthusiastic participation
from students and staffs.
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Futwre Programumes of SINP

The future programmes of the Institute are broadly divided into three major projects. The
major research activities to be undertaken in each of the three programmes along with the
scope for each activity are listed below:

Research in Groups B & C (under project RSI-4001)

This project encompasses (a) basic research at the frontiers of Nuclear, Astroparticle, Atomic,
Molecular, Plasma and Theoretical physics, and (b) utilization and augmentation of two national
research facilities: (1) Facility for Research in Experimental Nuclear Astrophysics (FRENA), and (2)
Jaduguda Underground Science Laboratory (JUSL). These two facilities are unique of their kind in
India. The commissioning of FRENA was completed in June 2022, by means of conducting a Physics
experiment incollaboration with VECC.

Scope of the Project

e Detectors, related electronics, data acquisition system including FPGA infrastructure, high
and low voltage precision power supply systems and related accessories

e Vacuum pumps, gas mixing units, ancillary equipment and systems

e Computers, peripherals, digitizers, related software and equipment

o Experimental facilities development including RBS setup, scattering chamber, beam line and
associated equipment for FRENA

e High resolution Scintillator detector array setup for fast timing measurements, and
accessories

e Charged particle and neutron detector arrays

e Muon telescope, Imaging Atmospheric Cherenkov telescope, related equipment and
accessories

e Lasers, optical measurement systems, spectrometers and accessories

e Active shielding with light readout, radiation and environmental monitoring, fire fighting
system related safety equipment at JUSL

e Cryo-cooler, ultrapure water purification system, water chiller, water and pure gas circulation
system for cooling, gas purging, pumps, compressors, related accessories

e High Performance Compute cluster and related accessories including room and facility
upgrade

e Detector fabrication, readout, components of gas system, gas mixing, detector holding
structure

e Spare parts and software for research support

e Supplies needed for regular maintenance and running of the FRENA Machine, related
facilities and consumables

e Fibers, Optics and Opto-mechanics

e Chemicals, pure and mixed gases, shielding materials and accessories

e Office infrastructure

¢ Consumables, maintenance of small computers, printers, copiers, etc. and other facilities

e Consumables for Imaging Atmospheric Cerenkov Telescope & super heated liquid detector

e Modernization of laboratories for safety compliance

e Civil work, construction, augmentation, repair, and maintenance of the surface laboratory
and underground laboratory

e Electrical and ACVE work for the surface laboratory

e Electrical and ACVE repair and maintenance work for underground laboratory

e Electrical work, establishing network communication

¢ Mechanical work involving machining and fabrication of detector housings, etc.
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Research in Groups A & D (under project RSI-4002)

This basic and applied research project has two major activities: (a) Integrated cancer
research initiative, and (b) synthesis and characterization of novel materials and devices.
The first set of activities primarily focus on alterations of cellular architecture and metabolic
programming along with interaction of tumours with their microenvironment which might
determine the fate of cancer cells. The second activity aims to develop and study energy
efficient functional materials and devices (EEFMD) and to understand the structures and
properties of controlled low dimensional systems with emphasis on the nanostructuring,
ordering and surface interface tuning of energy harvesting materials. In future, we would
like to be in the forefront of Biophysics and Smart Materials.

Scope of the Project

e Universal Point Accumulation for Imaging in Nanoscale Topography

e Upgradation, augmentation, repair & replacement of existing experimental
laboratories/facilities such as Nanocluster deposition system, CL, ICP systems SQUID-PPMS,
XPS-UPS, UHV-SPM, VXRD, ARPES, LEEM-PEEM, MOVPE, TEM, 18kVA XRD, PLD, UHV
sputter deposition set-up, SEM, sample preparation lab, furnace lab, PAC, NMR, FMR,
cryogen free magnet systems and other existing facilities.

e Infrastructure development of the laboratories and procurement of biophysical equipments
for the labs.

e Variable temperature setup to be placed at the diffractometer in Indus-II beamline

e Smaller equipments like Flux Analyzer, Liquid handling, etc.

e EPR Spectrometer with accessories

e Smaller equipments like Microfludics cell culture etc.

e Thermal analysis facility, Thermoelectric characterization facility, AFM-MFM-PFM and SEM
attachments. Procurement of low temperature magnetometer with SQUID sensor & 3 axis
magnet system. Inelastic light scattering & micro- luminescence facility, e-beam evaporator
system, atomic layer deposition system, ion milling.

e Procurement of SAXS/GISAXS/WAXS system and SEM/EDX/EBSD system.

e Procurement of computer cluster.

e Procurement of Solar Simulator, Device Property measurement setup, Rotational Rheometer,
Hall effect measurement setup, TGA, FTIR/UV-Vis, etc.

e Procurement of two-dimensional array detector to be attached at the diffractometer in Indus-
II beamline

e Smaller equipments like CD Spectrometer, FPLC, etc

e Consumables: Chemicals, Pure Metals, Sputtering Targets, Substrates, Crucibles, Silver
paste, Photo-resist, Electro-resist, Nano-pore template, Softwares, Gases, Fuels, Kits, Assays,
glasswares, plasticwares, labwares, tools, Electronic Instruments and components, and
others

e Animal House: Chemicals, Food, Maintenance charges, small equipments (<5 lakhs)

e Other capital exp: Small Equipments (<20 lakhs), Spares, Software, lab infrastructure
development cost Fume hood, Glove Box, and others

Infrastructure Developments (ID)

The primary aim of this project is to develop, upgrade and maintain the central facilities of
the Institute that are open for use to all students and staff members of SINP. The central
facilities consist of many activities of the Institute, such as training of personnel, outreach
programs, research, workshop, fire-fighting & safety, civil & electrical works, repairing and
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upgrading sites, central computing facility, network infrastructure, etc. The full project is
implemented through various sections and facilities. The project provides support to the
HRD component of the Institute.

Scope of the Project

Outreach programs

Implementation of training activities, integrated-PhD program, students’ visitor programs,
lectures/schools, colloquiums. Promotion of science through outreach programs.
Upgrading the library facility with archival content and e-book in a modern environment.
Building theM N Saha archive within the library.

High resolution imaging for macro-molecular structure of nanomaterial and biological
samplesusing transmission electron microscope.

Designing, shaping & fabricating tools, machineparts.

Fire fighting training, fire alarms & radiation safety.

Civil & electrical construction, repair &maintenance.

Systems Administration involving user accounts,authentication, quota and all user
interfaces.

Cyber security policy, implementation, andmonitoring.

Enterprise Network design, backbones, switching, management, malware detection and
prevention, network access control

Website management, maintenance and update

High availability (HA) cluster configuration andoperation for the network and data
servers

Internet bandwidth, Perimeter firewall andredundancy, backup of data.

Software Development of the administrative processes (e-governance or ERP solutions)
andsecurity of the data

Campus e-surveillance
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Audited Stoatements of Accounts
2022-23
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SAHA INSTITUTE OF NUCLEAR PHYSICS

AUDITED STATEMENT OF ACCOUNTS
2022-23

TECHNOLOGIES FOR
NEWINDIA@7S

AT T I e

Sector - 1, Block - AF, Bidhannagar
Kolkata 700 064
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"COMMERCE HOUSE"

2, Ganesh Chandra Avenue
1st Floor, Room No. 9
Kolkata - 700 013

30.06.2023
Date ..

INDEPENDENT AUDITORS’ REPORT
TO THE MANAGEMENT OF
SAHA INSTITUTE OF NUCLEAR PHYSICS
1. Report of the Financial Statements
We have audited the accompanying financial statements of SAHA INSTITUTE OF NUCLEAR
PHYSICS, which comprises of the Balance Sheet as at March 31, 2023 and the Income &
Expenditure Account and Receipts & Payments Account for the year ended and a Summary of
significant accounting policies and other explanatory information.

2. Management’s Responsibility for the Financial Statements
Management is responsible for the preparation of these financial statements that give a true and fair
view of the financial position, financial performance of the Institute in accordance with the generally
accepted accounting practices followed in India. This responsibility includes the design,
implementation and maintenance of internal control relevant to the preparation and presentation of
the financial statements that give a true and fair view and are free from material misstatements,
whether due to fraud or error.

3. Auditor’s Responsibility
Our responsibility is to express an opinion on these financial statements based on our audit. We
conduct our audit in accordance with the Standard in Auditing issued by the Institute of Chartered
Accountants of India. Those Standards require that we comply with ethical requirements and plan
and perform the audit to obtain reasonable assurance about whether the financial statements are free
from material misstatement.

An audit involves performing procedures to obtain audit evidence about the amounts and disclosures
in the financial statements. The procedures selected depend on the auditor’s judgment, including the
assessment of the risks of material misstatement of the financial statements, whether due to fraud or
error, in making those risk assessments, the auditor considers internal control relevant to the
institute’s preparation and fair representation to the financial statements in order to design audit
procedures that are appropriate in the circumstances. An audit also includes evaluating the
appropriateness of accounting policies used and the reasonableness of the accounting estimates made
by the management as well as evaluating the overall presentation of the financial statements.

We believe that the audit evidence we have obtained is sufficient and appropriate to provide a basis
of our audit opinion.

4, Opinion
Depreciation has not been provided on Fixed Assets of Rs. 61.21 Crores (historical cost)
standing in the books of accounts as on 01.04.2002 since the financial year 2002-2003.
Depreciation is only charged and accounted for on additions made of Fixed Assets on and
from the financial year 2002-2003 to the till date. The shortcharging of depreciation since
2002-2003 on the historical cost as on 01.04.2002,could not be ascertained for want of full
details of those assets. [Refer Note No. 25 (vi) to the Financial Statement.

Subject to the above observations, in our opinion and to the best of our information and according to
the explanations given to us, the financial statements give a true and fair view in conformity with the
accounting principles generally accepted in India.

Phone : (033) 2213 2200, Mobile : 85850 68838 / 62915 21509, E-mail : ncbanerjee02@gmail.com / nch.co@hotmail.com
Branch Office : 54A, Kunj Bihar, Bokaro - 827 013, Jharkhand, Phone : 94357 35758
Branch Office : 502-B, Techno Park-l, Thakur Viliage, Kandivali East, Mumbai - 400 101, Phone : 98692 79367




i) In case of the Balance Sheet of the State of affairs of the SAHA INSTITUTE OF
NUCLEAR PHYSICS as at 31* March 2023.

i) In the case of Income & Expenditure Account, of the deficit for the year ended on that date.
iii) In the case of the Receipt & Payments Account, of the transactions during the year ended on
that date.

REPORT ON OTHER LEGAL AND REGULATORY REQUIREMENTS

As required on the above matters, we report that

a) We have sought and obtained all the information and explanation which to the best of our
knowledge and belief were necessary for the purpose of our audit.

b) In our opinion proper books of accounts as required by law have been kept by Institute so
far as appears from our examination of those books.

c) The Balance Sheet and the statements of Income and Expenditure dealt with by this report

are in agreement with the books of account.

For N. C. Banerjee & Co.,

Chartered Accountants
/ N FRN 302081E
/ N '
fl; \?- ﬁ W‘
Place : Kolkata (z\ J5)  cA M.c.KODALI
"Q\\\\\ N /4’ Partner
Date : 30.06.2023 e >4 Membership No.-056514

UDIN: 23056514BGYJYJ3517



' . "COMMERCE HOUSE"
JV. @. Q%MW é‘ @04 2, Ganesh Chandra Avenue

1st Floor, Room No. 9

CHARTERED ACCOUNTANTS Kolkata - 700 013
Date 30.06.2023
INDEPENDENT AUDITORS’ REPORT
TO THE MANAGEMENT OF
SAHA INSTITUTE OF NUCLEAR PHYSICS
PENSION ACCOUNT
1. Report of the Financial Statements

We have audited the attached Receipts and Payments account of SAHA INSTITUTE OF
NUCLEAR PHY SICS PENSION ACCOUNT as at March 31, 2023.

2. Management’s Responsibility for the Financial Statements
Management is responsible for the preparation of these financial statements that give a true and fair
view of the financial position, financial performance of the Institute in accordance with the generally
accepted accounting practices followed in India. This responsibility includes the design,
implementation and maintenance of internal control relevant to the preparation and presentation of
the financial statements that give a true and fair view and are free from material misstatements,
whether due to fraud or error,

3. Auditor’s Responsibility
Our responsibility is to express an opinion on these financial statements based on our audit. We
conduct our audit in accordance with the Standard in Auditing issued by the Institute of Chartered
Accountants of India. Those Standards require that we comply with ethical requirements and plan
and perform the audit to obtain reasonable assurance about whether the financial statements are free
from material misstatement.

An audit involves performing procedures to obtain audit evidence about the amounts and disclosures
in the financial statements. The procedures selected depend on the auditor’s judgment, including the
assessment of the risks of material misstatement of the financial statements, whether due to fraud or
error, in making those risk assessments, the auditor considers internal control relevant to the
institute’s preparation and fair representation to the financial statements in order to design audit
procedures that are appropriate in the circumstances. An audit also includes evaluating the
appropriateness of accounting policies used and the reasonableness of the accounting estimates made
by the management as well as evaluating the overall presentation of the financial statements.

We believe that the audit evidence we have obtained is sufficient and appropriate to provide a basis
of our audit opinion.

4. Opinion
In our opinion and to the best of our information and according to the explanations given to us, the
financial statements give a true and fair view in conformity with the accounting principles generally
accepted in India.

In the case of Receipts and Payments Account of the transactions for the year ended on that date.

For N. C. Banerjee & Co.,
Chartered Accountants

FRN 302081E
ﬁavlo-b
Place : Kolkata CA M. C. KODALI
Date : 30.06.2023 Partner

Membership No- 056514
UDIN: 23056514BGYJYJ3517

Phone : (033) 2213 2200, Mobile : 85850 68838 / 62915 21509, E-mail : ncbanerjee02@gmail.com / ncb.co@hotmail.com
Branch Office : 54A, Kunj Bihar, Bokaro - 827 013, Jharkhand, Phone : 94357 35758
Branch Office : 502-B, Techno Park-l, Thakur Village, Kandivali East, Mumbai - 400 101, Phone : 98692 79367




SAHA INSTITUTE OF NUCLEAR PHYSICS
BALANCE SHEET AS ON 31ST MARCH, 2023

CAPITAL FUND & LIABILITIES Schedule 2022-23 2021-22
CORPUS/CAPITAL FUND 1 83,50,08,900.85 70,92,39,807.45
RESERVE & SURPLUS 2 - -
EARMARKED FUNDS/ENDOWMENT FUNDS 3 28,34,652.00 34,58,461.00
SECURED LOANS & BORROWINGS 4 - -
UNSECURED LOANS & BORROWINGS 5 - -
DEFFERED CREDIT LIABILITIES 6 - -
CURRENT LIABILITIES AND PROVISIONS 7 5,96,59,74,193.46 5,81,01,98,539.03

TOTAL 6,80,38,17,746.31 6,52,28,96,807.48
ASSETS
FIXED ASSETS
Gross Block 8 5,15,16,77,936.80 4,99,30,07,512.61
Less : Accu;nulated Depreciation 8 3,48,15,90,446.56 3,32,44,07,963.51
1,67,00,87,490.24 1,66,85,99,549.10
INVESTMENTS- FROM EARMARKED/ ENDOWMENT
FUNDS 9 - -
INVESTMENTS- OTHERS 10 2,21,50,293.00 1,60,30,306.00
CURRENT ASSETS, LOANS & ADVANCES 11 7,47,00,119.18 12,97,58,495.15
EXCESS OF EXPENDITURE OVER INCOME 5,03,68,79,843.89 4,70,85,08,457.23
TOTAL 6,80,38,17,746.31 6,52,28,96,807.48
SIGNIFICANT ACCOUNTING POLICIES 24
CONTINGENT LIABILITIES AND
NOTES ON ACCOUNTS 25

The Schedules referred to above form part of these Accounts

A5 JNA
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(Amhi;t)%i@ 1su) (M.S.Janaki) (Gautam Bhattacharyya)
Deputy Conl‘frdl‘le"l~ of Accounts Professor-In-Charge, Director »
' X Ry * Registrar's Office o S e e ';{'~'"'
(R 0. Tew / Prof, Gautam Bhatfacharyys
In terms of our attached Report of even date V / Director ey
For N.C. Banerjee & Co., ST TH T ’Jrﬁa_‘j“;/’i’r‘ifteij?‘r_cﬁr;asrgianakn SAHAINS OF NUCLEAR PHYSICS
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Partner i 5/
Membership No. 056514,/ 0>
Commerce House, 1st Floor, Room No 9,
2, G. C. Avenue, Kolkata - 700013

Dated : 30/06/2023
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SAHA INSTITUTE OF NUCLEAR PHYSICS
INCOME AND EXPENDITURE ACCOUNT FOR THE YEAR END 31ST MARCH, 2023

=wratera/Registrar's Office
=5

For N.C. Banerjee & Co.,
Chartered Accountants
FRN 302081}‘3' N
oo /TN
I f \\
I ] h
(M.C.Kodali} /&)
Partner 087
Membership No. 056514
Commerce House, 1st Floor, Room No 9,

2, G. C. Avenue, Kolkata - 700013
Dated : 30/06/2023

HIET

SAHA INSTITUTE OF NUCLEAR PHYSICS
1 /7w, Eursa, Sreetar-700064
i/AF, Bidhan Nagar, Kolkata-700064

INCOME: - Schedule 2022-23 2021-22
Income from Sales/Services 12 3,33,610.00 1,14,660.00
Grants ' 13 1,26,43,99,909.48 1,01,64,25,311.77
Fees / Subscriptions 14 - -
Income from Investments 15 - -
Income from Royalty, Publication 16 - -
Interest Earned 17 - -
Other Income 18 1,26,22,785.84 92,95,267.00
Increase / Decrease in stock of finished goods
and works-in-progress 19 - -
Excess of Expenditure over Income
transferred to Balance Sheet 32,83,71,386.66 48,57,74,877.26
TOTAL 1,60,57,27,691.98 1,51,16,10,116.03
EXPENDITURE: -
Establishment Expenses 20 1,21,36,98,409.96 1,18,10,77,580.74
Other Administrative Expenses 21 22,88,14,236.08 17,16,02,325.03
Expénditure on Grants, Subsidies 22 - -
Interest/Bank Charges 23 11,993.37 3,068.00
Depreciation 8 16,32,03,052.57 15,89,27,142.26
TOTAL 1,60,57,27,691.98 1,51,16,10,116.03
The Schedules referred to above form part of these Accounts
~-3
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SAHA INSTITUTE OF NUCLEAR PHYSICS

Schedule:1 CORPUS/CAPITAL FUND 2022-23 2021-22
Opening Balance (DAE) as on 1st April, 2022 70,92,39,807.45 65,21,05,831.17
Add: Non-Recurring (Plan) Grant utilised
for Capital expenditure 12,20,32,436.40 5,48,95,698.78
Recurring (Non-Plan) Grant utilised
for Capital expenditure 37,36,657.00 22,38,277.50
12,57,69,093.40 5,71,33,976.28
83,50,08,900.85 70,92,39,807.45
Balance of Capital Fund (DAE) as at year end 83,50,08,900.85 70,92,39,807.45
Schedule:2 RESERVE AND SURPLUS |
Schedule: 3 EARMARKED FUNDS
A 1. AP.Patra Memorial Prize Fund 64,571.00 64,571.00
2. New Pension Fund :-
Employees' Subscription 1,61,991.00 1,61,991.00
Employer's Contribution 1,61,991.00 1,61,991.00
Interest received 1,27,942.00 1,27,942.00
5,16,495.00 5,16,495.00
B Revolving Fund for HBA & Other Adv -2,00,53,798.96 -1,89,42,026.96
Transfer from/ (to) Recurring Grant
for HBA Fund -12,04,180.00 -2,12,57,978.96 -11,11,772.00 -2,00,53,798.96
Interest received on HBA & Other Advances 2,35,76,135.96 2,29,95,764.96
23,18,157.00 29,41,966.00
Total 28,34,652.00 34,58,461.00
|Schedule:4 SECURED LOANS & BORROWINGS | ]
|Schedule:5 UNSECURED LOANS AND BORROWINGS | |
[Schedule: 6 DEFERRED CREDIT LIABILITIES [ |
Schedule:7 CURRENT LIABILITIES & PROVISIONS 2022-23 2021-22
A UNSPENT GRANT FROM ON GOING PROJECTS 2,25,00,147.02 3,87,46,367.91




SAHA INSTITUTE OF NUCLEAR PHYSICS

B OTHER CURRENT LIABILITIES 2022-23 2021-22
Deposit Against House Allotment
Deposit for Earnest Money 32,61,486.00 17,70,825.00
Deposit for Security Money 41,78,685.00 91,34,266.00
Income Tax deducted at source 64,10,391.00 58,82,084.00
Professional Tax 52,277.00 57,557.00
CGST, SGST, IGST 2,59,532.00 2,80,572.00
GPF Subscription 12,37,278.00 13,80,656.00
VPF Subscription 16,88,137.00 23,71,540.00
P.F. Loan Recovery 3,45,831.00 3,65,018.00
Donation to PM CARE FUND 8,671.00 8,753.00
SINP Co-Operative Dues Recovery 20,57,206.00 22,50,505.00
SINPEU Members' Subscription 90,540.00 48,900.00
Life Insurance Premium 2,30,830.70 5,23,200.50
House Building Loan( Banks) 39,448.00 45,135.00
Recurring Grant carried over 2,44,88,133.93 48,53,001.45
Non - Recurring Grant carried over 1,96,25,440.91 2,85,55,123.27
Unclaimed Medical Expenses 8,143.00 8,143.00
GSLIS Premium Recovery 20,140.00 22,440.00
GSLIS Maturity Claim 2,47,609.00 1,30,400.00
Salary Payable 2,72,33,289.90 2,61,39,459.90
Pension Payable 2,34,73,100.00. 2,04,81,288.00
Misc. Recovery 9,31,274.00 9,31,274.00
Employee's Subs. to New Pension Fund Trust 11,69,998.00 10,18,062.00
Employer's Subs. to New Pension Fund Trust 16,04,619.00 15,48,112.00
Interest on Margin Money 7,35,168.00 81,84,069.00
Interest on STD 4,56,780.00 4,56,780.00
11,98,54,008.44 11,64,47,164.12
C PROVISIONS 2022-23 2021-22
Provision for Electricity Charges 15,08,867.00 35,49,767.00
Provision for Audit Fees - 30,000.00 30,000.00
Provision for Accrued Gratuity 23,04,70,854.00 25,82,55,700.00
Provision for Accrued Leave Encashment 22,43,72,659.00 23,16,63,937.00
Provision for Accrued Pension 5,36,72,37,658.00 5,16,15,05,603.00
5,82,36,20,038.00 5,65,50,05,007.00
TOTAL 5,96,59,74,193.46 5,81,01,98,539.03
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SAHA INSTITUTE OF NUCLEAR PHYSICS

2022-23 2021-22
Schedule:9  Investments-from earmarked / endowment
funds
Schedule:10 Investments- Others
Short Term deposits with Scheduled Banks:-
Short Term Deposits 2,21,50,293.00 1,60,30,306.00
2,21,50,293.00 1,60,30,306.00
Schedule: 11 Current Assets, Loans & Advances
A. Current Assets
Cash balance in hand -
Bank balances on Current Account
with Scheduled Banks 4,78,87,340.87 6,60,61,363.72
Interest Receivable (Sponsored Project) 44,318.00 1,07,623.00
4,79,31,658.87 6,61,68,986.72
B. Loans, Advances & Other Current Assets
1 Loans Interest bearing Loan to Staff :-
House Building Advances 17,54,358.00 22,32,299.00
Motor Cycle/Scooter/Car Advance 83,745.00 96,053.00
Computer Advance 3,69,387.00 5,02,947.00
22,07,490.00 28,31,299.00
2 Advances & Other Amounts Recoverable
in cash or in kind or for value to be received
a) Deposits
Deposit for Gas Cylinders 16,22,526.05 16,30,026.05
Deposit with Calcutta Telephones 82,000.00 82,000.00
Deposit with CESC (Belgachia) 1,37,969.00 1,37,969.00
Deposit with CESC (KMDA ) 6,84,000.00 6,84,000.00
Deposit with DAVP, Govt of India 2,431.80 2,431.80
Deposit with Salt Lake Service Station 16,000.00 16,000.00
Deposit for Custom Duty 99,378.58 99,378.58
Deposit for Margin Money against L/C 60,83,408.00 3,37,16,726.00
Deposit with DCSEM - -
Deposit for Electricity with VECC 1,00,00,000.00 1,00,00,000.00
1,87,27,713.43 4,63,68,531.43
b) Advance to Staff for Expenses:-
Travelling Advance 25,61,589.00 18,000.00
Leave Travel Concession Advance 2,29,700.00 -
Festival Advance 2,625.00 2,625.00
Medical Advance - 16,174.00 16,005.00
Miscellaneous Advance 3,94,613.86 2,66,785.86
Contingency Advance 67,000.00
32,71,701.86 3,03,415.86
<) Advances to Others:-
Advance to Suppliers 6,46,966.00 44,269.00
Advance for CWIP - 1,16,96,398.12
6,46,966.00 1,17,40,667.12
Expenditure incurred for Projects and
d) Recoverable from Sponsors:- 19,14,589.02 23,45,595.02
7,47,00,119.18 12,97,58,495.15

GRAND TOTAL A




SAHA INSTITUTE OF NUCLEAR PHYSICS

2022-23 2021-22
Schedule:12 Income from Sales/Services
Processing Charges for Liquid Nitrogen 1,560.00 210.00
Accommodation Charges Received 3,32,050.00 1,14,450.00
3,33,610.00 1,14,660.00
Schedule:13 Grant/ Subsidies
i) Revenue Expenditure incurred from :-
Non-Recurring Grant 9,01,60,345.96 3,45,93,765.60
Recurring Grant-Salaries 1,02,86,34,701.96 84,20,86,323.74
Recurring Grant-General 14,56,04,861.56 13,98,77,975.43
1,26,43,99,909.48 1,01,65,58,064.77
Less: Amount received against Deposit with DCSEM. 0.00 -1,32,753.00
1,26,43,99,909.48 1,01,64,25,311.77
|Schedule :14 Fees/Subscriptions I
|Schedule :15 Income from Investments I
|Schedule :16 Income from Royalty, Publication I
|Schedule :17 Interest Earned I
Schedule:18 Other Income
Hostel Rent 40,970.00 45,130.00
Standard Licence Fees 5,75,780.00 6,19,170.00
Contr. Medical Benefit Scheme Premium 66,34,199.00 66,11,095.00
Misc Income 35,43,091.67 53,895.00
Income from Projects 18,28,745.17 19,65,977.00
1,26,22,785.84 92,95,267.00
Schedule: 19
Increase / Decrease in stock of finished
goods and works-in-progress
Schedule:20 Establishment Expenses
Salaries, Allowances, Fellowship, Associateship
and Contribution to CPF & Pension Fund 60,57,99,066.00 49,64,04,660.00
Gratuity 1,48,05,139.00 3,38,73,372.00
Leave Encashment 3,08,83,514.00 4,01,57,621.00
Pension, Family Pension and Ex-gratia
Payment during the year 30,90,42,758.00 27,01,91,318.00
Add : Closing Provision made 5,36,72,37,658.00 5,16,15,05,603.00
5,67,62,80,416.00 5,43,16,96,921.00
Less : Opening Provision written off 5,16,15,05,603.00 51,47,74,813.00| 4,85,86,96,455.00 57,30,00,466.00
Honorarium to Visiting Professor 9,48,787.96 8,42,716.74
Children's Tution Fees 31,18,500.00 31,32,000.00
Leave Travel Concession 27,03,761.00 6,41,868.00
Medical Expenses 3,57,05,512.00 2,93,03,554.00
Staff Uniform & Liveries 21,420.00 0.00
Student Contingency Expenses 30,77,916.00 26,49,735.00
Ph.D. Registration Fees 8,06,201.00 3,62,353.00
Telephone Charges Reimbursement 10,53,780.00 7,09,235.00
1,21,36,98,409.96 1,18,10,77,580.74




SAHA INSTITUTE OF NUCLEAR PHYSICS

2022-23 2021-22
Schedule:21 Other Administrative Expenses
Consumables, Stores and Spare Parts 5,61,83,258.92 2,38,49,365.42
Electricity Charges 2,83,71,443.00 3,39,63,869.00
Repairs & Maintenance 3,02,07,873.38 1,78,67,871.00
Overtime Allowance 19,800.00 18,853.00
Consolidated Pay 26,57,114.00 29,35,900.00
Stipend 3,33,190.00 0.00
Rent, Rates & Taxes 1,84,503.00 0.00
Vehicle Running, Maint., Insurance & Taxes 4,84,062.00 4,80,332.00
Transport Charges 13,75,400.00 9,07,181.00
Postage, Telephone and Internet Charges 4,50,605.00 6,30,376.00
Printing & Stationery 29,73,339.66 14,57,051.18
Travelling & Conveyance 66,81,378.00 4,04,748.00
Seminar, Conference & Workshop 99,000.00 0.00
Subscription & Contribution 2,43,865.00 61,94,457.08
Auditor's Remuneration 35,400.00 51,000.00
Hospitality Expenses 32,99,652.00 3,35,841.00
Legal Charges 1,18,875.00 83,700.00
Advertisement & Publicity 2,41,753.00 9,23,296.00
Agency Expenses 5,04,12,194.00 4,34,16,595.00
Misc Expenses 19,05,475.80 8,54,957.00
Software 13,98,749.00 23,65,833.00
Journals 4,08,01,686.84 3,48,01,612.30
Book Binding Charges 0.00 2,500.00
Professional Fees 30,680.00 23,980.00
Accommodation Charges Paid 1,88,350.00 9,200.00
NPS Uploading Charges 7,368.00 15,954.00
Loss on Sale of Copier Machine - 7,853.05
Loss on Sale of A.C. Machine 1,09,220.48
22,88,14,236.08 17,16,02,325.03
Schedule: 22 Expenditure on Grants, Subsidies
Schedule:23 Interest/Bank Charges
Bank Charges 11,993.37 3,068.00
11,993.37 3,068.00




SAHA INSTITUTE OF NUCLEAR PHYSICS
STATEMENT OF UTILISATION OF GRANT DURING 2022-23

Grant Received from Department of Atomic Energy, Mumbai.

Recurring Non-Recurring
Salaries General Total

Opening Balance of Unspent Grant. 18,88,507.06 29,64,494.39 48,53,001.45 2,85,55,123.27
Add: Grant received during the year. 1,02,69,00,000.00| 18,70,00,000.00 1,21,39,00,000.00| 22,61,70,000.00
Less: Unspent Grant of PEMS refunded & adjusted. -20,20,163.00|  -1,54,72,664.00 -1,74,92,827.00|  -2,29,06,900.00

Total Grant 1,02,67,68,344.06| 17,44,91,830.39 1,20,12,60,174.45| 23,18,18,223.27
Less: Grant Utilised during the year :-

Capital Expenditure:

Fixed Assets 37,36,657.00 37,36,657.00| 14,96,65,754.40

Margin Money Deposit 0.00| -2,76,33,318.00

Revenue Expenditure:

Expenses 1,03,52,68,900.96| 14,95,11,470.40 1,18,47,80,371.36 8,68,79,059.96

Less: Income -66,34,199.00 -63,22,196.84 -1,29,56,395.84

Current Assets, Loans & Advances:

Misc. Advance -7,172.00 -7,172.00 1,35,000.00

Advance for Contingency 52,000.00 52,000.00 15,000.00

TA Advance 0.00 0.00 25,28,589.00

Advance to Suppliers. 0.00 0.00 6,02,697.00

LTC Advance 2,29,700.00 2,29,700.00

Medical Advance 169.00 169.00

Prov for Elec Charges 21,10,891.00 21,10,891.00

Prov for Audit Fees 30,000.00 30,000.00

Sub-total 1,02,86,34,701.96| 14,56,04,861.56 1,17,42,39,563.52 9,01,60,345.96

Transfer from HBA & Other Fund -12,04,180.00 -12,04,180.00

Total Utilisation 1,02,86,34,701.96| 14,81,37,338.56 1,17,67,72,040.52| 21,21,92,782.36
Closing Balance of Unspent Grant -18,66,357.90 2,63,54,491.83 2,44,88,133.93 1,96,25,440.91
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SAHA INSTITUTE OF NUCLEAR PHYSICS

Schedules forming part of the accounts for the year ended 31st March, 2023

Schedule

: 24  Significant Accounting Policies

ACCOUNTING CONVENTION

The financial Statements are prepared on the basis of historical cost convention
unless otherwise stated and on the accrual method of accounting w.e.f. 1% April,
2002. Provision is made for statutory dues and the rest are recorded on payment

basis

INVENTORY VALUATION

Consumables, Stores, Spare Parts & Stationery etc. are valued at cost and charged
off to the Revenue in the year of purchase.

INVESTMENTS

Investments are carried at cost and cost includes acquisition expenses like
brokerage, transfer stamps, bank charges, etc. Incomes on investments are
accounted on accrual basis.

FIXED ASSETS

4.1 Fixed Assets are stated at cost of acquisition inclusive of inward
freight, insurance, packing and forwarding charges, delivery expenses,
duties, taxes and all other incidental and direct expenses related to
acquisition. In respect of projects involving construction, related pre-
operational expenses form part of the value of the assets capitalized.

4.2  Fixed Assets received by way of non-monetary grants (other than
towards the Capital Fund), were used to capitalize at values stated, by
corresponding credit to capital reserve. However, as per directives given by
administrative ministry all such reserves are now transferred to Capital
Fund.




SAHA INSTITUTE OF NUCLEAR PHYSICS

Schedules forming part of the accounts for the year ended 31st March, 2023

V. DEPRECIATION

Depreciation on Fixed Assets has been provided on Written Down Value
Method as per rates specified in the Income Tax Act, 1961:

A Land : Nil

B Building (Housing) : 5%

C Building (Office & Laboratory) : 10%
D Plant & Machinery : 15%
E Electrical Installation : 10%
F Computer / Peripherals : 40%
G Office Equipments : 15%
H Vehicles : 15%
I Furniture 4 10%
J Books : 15%
K Other Fixed Assets : 15%

Depreciation has been charged for the full year on additions made during the year. No
depreciation is charged on assets which are sold during the year.

Book Value of assets purchased before 01.04.2002 and sold are written off to the Income &
Expenditure Account in the year of sale. Realizations made from sale of scrap are taken as
miscellaneous income in the year of receipt in case of assets purchased before 01.04.2002.

Full depreciation is provided on assets costing Rs. 5,000/= or less. Such provision for
depreciation is charged to Income & Expenditure Account every year since 2002-03 which
has a consequential effect on surplus/deficit of that year.
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SAHA INSTITUTE OF NUCLEAR PHYSICS

Schedules forming part of the accounts for the year ended 31st March, 2023

GOVERNMENT GRANTS & SUBSIDIES

Recurring (Non Plan) and Non Recurring (Plan) grants received from Department
of Atomic Energy (DAE), Government of India are treated as follows:

a) The grants are accounted for on realization basis.

b) That portion of Plan and Non Plan Funds utilised for Revenue Expenditure
is taken to Income & Expenditure Account as Income.

c) That portion of Plan and Non Plan Funds utilized for Capital Expenditure is
added to as Capital Fund.

d) The balance available under Plan & -Non Plan Grants is exhibited as
Unspent Balance carried forward in the Liabilities side of the Balance Sheet
under the head Current Liabilities & Provision.

(e) Amount of Recurring (Non-Plan) and Non-Recurring (Plan) Grant received
from Ministries/Departments/Agencies other than Department of Atomic
Energy, Govt. of India and utilized for Capital and Revenue expenditure
have been treated as expenditure for the specific projects.

FUNDS FOR PROJECTS/SCHEMES:
All grants in respect of Projects/Schemes are accounted on realization basis.

The unspent amount of grants received in respect of the Projects/Schemes is shown
under Current Liabilities in the Balance Sheet under the head ‘Receipts against
ongoing sponsored projects/schemes’ and excess of payments made over the grants
received in respect Projects/Schemes are shown under Current Assets in the
Balance Sheet under the head ‘Payments against ongoing sponsored
projects/schemes’.

FOREIGN CURRENCY TRANSACTIONS

Transactions denominated in Foreign Currency are accounted at the exchange rate
prevailing on the date of the transactions.

5 }Lm;



SAHA INSTITUTE OF NUCLEAR PHYSICS )

Schedules forming part of the accounts for the year ended 31st March, 2023

IX. RETIREMENT BENEFITS

Provision for Gratuity and Leave Encashment are made on the basis of actuarial
valuation of accrued liability towards Gratuity, Leave Encashment of existing
employees after deducting opening provision.

Similar provision is also made for Pension of employees covered under Institute’s
old pension scheme on the basis of actuarial valuation of accrued liability towards
pension.

This year it has resulted in significant deficit of expenditure over income as the
closing provision is more than the opening provision.

Schedule : 25 CONTINGENT LIABILITIES AND NOTE ON ACCOUNTS

I. CONTINGENT LIABILITIES

In respect of Letters of Credit opened by Bank on behalf of the Institute
Rs. 60,83,408/- (Previous year Rs.3,37,16,726/-) for which similar amount has
been kept under Margin Money Deposit Account with the Scheduled Bank .

Contingent liability for court cases filed against Institute pending for decision is not
ascertainable at the moment.

IL. CURRENT ASSETS, LOANS AND ADVANCES
In the opinion of the Management, the Current Assets, Loans and Advances have a
value on realization in the ordinary course of business, equal at least to the
aggregate amount shown in the Balance Sheet.

III. TAXATION

In view of there being no taxable income under the Income Tax Act, 1961, no
provision for Income Tax has been considered necessary.
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SAHA INSTITUTE OF NUCLEAR PHYSICS

Schedules forming part of the accounts for the year ended 31st March, 2023

FOREIGN CURRENCY TRANSACTIONS
(Amount. in Rs.)
Current year previous year
Value of Imports Calculated on CIF basis
a) Capital Equipments including in-transit 3,75,58,469.20 14,97,465.82
b) Stores, Spare and Consumables
Including in-transit 39,58,003.84 8,95,134.76
c) Journals 3,06,30,759.84 2,54,35,824.16
FIXED ASSETS
Fixed Assets have been regrouped on 31* March, 2002 for the purpose of charging
Depreciation. The Fixed Assets are subject to physical verification and updating of
Fixed Assets Register.
DEPRECIATION
Depreciation of Assets has been brought to the Accounts only from 2002-03 as per
the uniform format of accounts in Central Autonomous Bodies recommended by the
Ministry of Finance, Government of India. Depreciation has been provided only
from the additions made during the year from. 1% April 2002. Depreciation for
earlier years shall be provided in subsequent years after completion of Asset
Inventory.
RETIREMENT BENEFITS
Provision for accrued liability towards Gratuity, Leave Encashment and Pension has
been made on actuarial valuation basis.
REVOLVING FUND FOR HBA & OTHER ADVANCES

Recurring Grant (Plan) received in earlier years from Department of Atomic
Energy, Government of India, towards House Building and other interest bearing
advances and Interest received on House Building and Other Advances are the
corpus of Revolving HBA Fund from which advances are made to the employees
for the purpose of House Building, Motor Car, Personal Computer, Motor
Cycle/Scooter, Bi-cycle and Table Fan purchases. Recoveries made and Interest
received during the year are added to the Revolving HBA Fund. Surplus amount, if
any, are transferred to Recurring Grant for that year.
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SAHA INSTITUTE OF NUCLEAR PHYSICS

Schedules forming part of the accounts for the year ended 31st March, 2023

IX. The excess of expenditure over income has been shown in the Balance Sheet on the

Assets side from F.Y 2016-17. Earlier it has been adjusted against Capital A/c.
The change in policy has been done as it would result in negative Capital A/c due to

the charging of provisions on depreciation and actuarial valuation of retirement
Liability.

Corresponding figures for the previous year have been regrouped / rearranged,
wherever necessary.

Schedules 1 to 25 are annexed to and form an integral part of the Balance Sheet as

at 31 March, 2023 and the Income and Expenditure Account for the year ended on
that date.

Signatures to Schedules 1 to 25

A S J;N fa. T W"ﬁ

M’L\.
AN .
8“2; (M.S.Janaki) (Gautam Bhattacharyya)
%ﬂts Professor-in-Charge Director
Registrar’s Office P r szt / Prof, Gautam Bhatiacharyya
/ Director
) S Janaki s ; EAR PHYSICS
HRET TRt /Professor M anaki F NUGCL
g;‘éq:wm/p;;g;s:?:.nt-c&a;ge 1[({1@5‘ T m%&%
Wrgr e S e e 1/AF, Bldhan Nagar, Kolkata -
For N.C. Banerjee & Co., mAmT?:: NUCLEAR PHYSIGS ' '
Chartered Accountants :/c\tf:q;dhan Nagar Kolkat3770000%66:
FRN 302081E T
— ;@“E‘_RJE SR
J
.;. 0{ 4 \
(= koLkaTA | )]
(M.C.Kodali) ‘2 &/
Partner e, ed A_C.GP-\/}}
Membership No.056514

Commerce House, 1 Floor, Room No 9,
2, G.C. Avenue, Kolkata - 700013
Dated: 30/06/2023
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. @ "COMMERCE HOUSE"
W g o 2, Ganesh Chandra Avenue
CHARTERED ACCOUNTANTS 1st F}gl)l:étzo-o%(l)\lgig

Date 39.0 6.20217

INDEPENDENT AUDITORS’ REPORT
TO THE MANAGEMENT OF
SAHA INSTITUTE OF NUCLEAR PHYSICS
PROVIDENT FUND ACCOUNT

1. Report of the Financial Statements
We have audited the attached Receipts and Payments account of SAHA INSTITUTE OF NUCLEAR PHYSICS
PROVIDENT FUND, which comprise the Balance Sheet as at March 31, 2023 and the Revenue Account for the
year ended, and a summary of significant accounting policies and other explanatory information.

2. Management’s Responsibility for the Financial Statements
Management is responsible for the preparation of these financial statements that give a true and fair view of the
financial position, financial performance of the Institute in accordance with the generally accepted accounting
practices followed in India. This responsibility includes the design, implementation and maintenance of internal
control relevant to the preparation and presentation of the financial statements that give a true and fair view and
are free from material misstatements, whether due to fraud or error.

3. Auditor’s Responsibility
Our responsibility is to express an opinion on these financial statements based on our audit. We conduct our
audit in accordance with the Standard in Auditing issued by the Institute of Chartered Accountants of India.
Those Standards require that we comply with ethical requirements and plan and perform the audit to obtain
reasonable assurance about whether the financial statements are free from material misstatement.

An audit involves performing procedures to obtain audit evidence about the amounts and disclosures in the
financial statements. The procedures selected depend on the auditor’s judgment, including the assessment of the
risks of material misstatement of the financial statements, whether due to fraud cr error, in making those risk
assessments, the auditor considers internal control relevant to the institute’s preparation and fair representation
to the financial statements in order to design audit procedures that are appropriate in the circumstances. An audit
also includes evaluating the appropriateness of accounting policies used and the reasonableness of the accounting
estimates made by the management as well as evaluating the overall presentation of the financial statements.

We believe that the audit evidence we have obtained is sufficient and appropriate to provide a basis of our audit
opinion.

4. Opinion
In our opinion and to the best of our information and according to the explanations given to us, the financial
staternents give a true and fair view in conformity with the accounting principles generally accepted in India.

a) In the case of Balance Sheet, of the state of affairs of the fund as at 31% March, 2023.
b) In the case of Revenue account, of the surplus for the year ended on that date.
For N. C. Banerjee & Co.,

Chartered Accountants
FRN 302081
JORERIEN, JAedlak
/AN S
Place : Kolkata 1 Yol CA M. C. KODALI
\% \KOLKATA) if Partner
Date :-30.06.2023 \%% \\Qﬁ! Membership No.- 056514
W0 acc0®” UDIN:23056514BGYJZR8587

Phone : (033) 2213 2200, Mobile : 85850 68838 / 62915 21509, E-mail : ncbanerjee02@gmail.com / ncb.co@hotmail.com
Branch Office : 54A, Kunj Bihar, Bokaro - 827 013, Jharkhand, Phone : 94357 35758
Branch Office : 502-B, Techno Park-I, Thakur Village, Kandivali East, Mumbai - 400 101, Phone : 98692 79367




9000 L-BIENIOA aeben

+958% ZLADIHISDSOL Z = NITA
£202/90/0¢ 212

€10 00/- BIR[0Y] ‘ONUSAY DD ‘T

6 "ON WO00Y] “XOO[ IST “@SNOH 32IWWO0))
$19950 ‘ON dIysIdquidAl “Iouye

(Irepod "D'W)

Py

- EeioN ueymg IVt 9000 £-lRishialge ‘RleisklbR) ‘hi o/ ¢
ww%%%% “lelelile] * i 211 w%_wt._n_ HVv3TONN HWMPMWWMWNWW JIS0Z0E N “SIULIUn02Y paiajrey)
8—%5-—032 40 . VHVS eoniO s.iessiBey/ ekt pI= NS 0 UQQQ eq ‘OH°N 10
Bblaidhl o61800-Ul-10888)0id /ehiballl i D I 2akpueq *O°N 104
S Joyeldiq / _ pjeuep § I 10SS8j0Id/ |eeklis 2D 25
.+ eAAryoEReyq WEYNEY 04 / Jelkid
21330 s Tensiday ‘a81rey)-urjoid SJUNOoY Jo s3fjonuo)) ‘A 72
(eALreyoeyeyq wemes joid) (ppeve( ‘g" “Jo1d)
T O Rt wae N s
-/ -
84°96€'€80°6€ 1S TLIC€68°CH 8'96£°€80°6€ ISTLTC68'TF |
8T 1929068 premioy parired snjding| $6°¢//° 118
0G°€€TC sadreyD yued|/6'£E6'S
00°000°€ST spuog jo aseyoind uo wnnuaxJ|00°005 19%01
s £ Hﬁ@gmm\rnﬂ / v . rs s F) /
8/'96¢£°¢80°6< 110 359I TQTLTC68CY 00°CI6°'1C6'6C JUMOV|00'956'cT9'TE
I ,SISUISUI O} PAjIPaId ISaIoIU]
d ) | ‘d | d | d A
£€20T-T20T HINOODNI TT0T-120T €T0T-CT0C FINLIANIIXH TT0T-120T

£20Z “YILIA ISTE PAPUSD Teak 51} 10§ JUN0IDY INUAIY
puny Juapraoi sdIsAyJ Iea[d>nN jJo 2)nysu] eyeg




EESRAZLADIAH15950€T ~ NI
£202/90/0€ @vea

€10 004 BR[O ‘ANUAY DD ‘T

6 ‘ON WIO0Y “I00[ IS “9SNOH 320D

$16960 ‘ON diysroquiay ‘1aured

pooo0L-eieyioy 1eBen ueuplg ‘dv/i

80 00/ - B1RNOY UBDEN Ut : 0000 /-laitelolue 2Lkl ‘thh B/ | (rrepod1 “D>'W)
$80 004 - Iloeloid wmunwcha._.u_.wmw_w«‘mmw SOISAHd ¥YI1OAN 4O TLALLLSNI VHVS
ISAHd ¥V3TO0ON J H rbolothy rotopibe: e Sh222 121G
wwpﬁﬁ 2hlabibe chite 2hETRE 11 20O §,JEIISIBe N/ Ridinits MBI NS o wnd
1010831q / 4 8B18UD-U(-J08E6)0Id /tehitrll ikl ATS0ZOE NU ‘SPILIUNOOY pSIamey)

BUBP S W JOSSOJ0id/ | dekile B0 bl 00y 3 22 (H0UTg YN 107

. RARRUPRTEAR W) d / el ks

[
10305 Q 20130 s,yensiday ‘aSrey)-ur-joig SIUNODY JO BWS:OU Aa
(ehreyoeneyg Weme Joid) (preue( g 'J01d) :
a‘ig l_l.dAlch\ \J\N\ Ny S “Vy
~/ - N
6€°L6T'6ST'E9S TT°08L€6T°S8S 6€°L6T'6ST'E9S TT°084°€6T'G8S C. {
81°€96°01¥'S “1g IIeN| €£°SLT'S0E'6T TTPL0°LS6'STT ,/n £ » /
HV “erpu] JO S{ueg ABIS M N
JUNOIDY JULIND) UT adue[eq
8T1SC906°8 redh| $5'84/'118
oyt Sunmp snjding : ppy|
1TELY L1T jusunsoau]| 8¢ 1168 TL'7L0°£86°STT souereq SuruadQ| £5'S6Z'SFI'STT
UO S[(PATIDY 1SIISU]
: 2ouvIVyg PaInqLsIpun
00°589'995°GT juaunsaaur uo| 00'9¥¢901'sT * INNODDOV HNNHATY
3P 10U JNq PINLIDIE }SATAU]
00°2.8'S62'STV 00°902'9£€ 65
0078050 T¢- 00°S8C°226°T0T 00'6LTFH0°E8
00°42€'419'9 s1aquiowr 0} ueo]| 00°866°90<'8 00°S8TT6£°C8 0h| 00°641°FET'L9
oy Suranp juawiafzag pug
00°000"¢€S’6T SIIMBIPYIA d1qupunay uoN| 00°000°018'ST
:ssa7]
00°155988°0L 00°SST'CP6 6L
00'28¢74SC0¢ Junooov| 00'0S2°966°1€
SUIQUIIUL OF PaTIPaLD J524aU]
00°01¢'82€’ST 4vafl g 00°096°0£8°6T
Surinp uondiiosqns fuvjunjop
00°684'00€°ST Avah ayp| 00°SHT'SITSL
Suganp uondiosgns sioquisy
by /44
00'6749F¢’'SeS V - ampayos 12d sy| 00°6¥4976'1€S 00'904/9¢€'65¥ JUNoYy ﬂmE 4ad sp puvpg| 00°0EH'8EH TV
¢ INFINISHANI { INNODDV SUHIINHIN
‘d 2! d Sd d s d s
€202-2¢0C SIASSV <T0T-120T €20T-220T SHILITIAVI1 <20T-120T

- €70T “Y2TeIAl ISTE U0 SE 333§ dduejeq
puny juspraoiy sd1sAyJ 1ea[onN Jo apnsu] eyeg



€707 “YdIBTAL ISTE 03 7707 THIdV IST WOLY JUIUISIAU] JO S[MPIYPS
ANNA INAAIAOUL SOISAHd YVATINN 40 ALNLLLSNI VHVS

(%57) 9T/01/0
(%ST) 97/L0/0T
(%S$7) 92/40/0T
00°000°000°S T %SL'6 (%57) 92/10/9T 81-U®[-0¢ payum | wonerodio)) 10mod d() 4
00°000°000°¢ %006 97-Rd-¥C S1-dos-17 pour ] weSIN uepedyn) mAprA eAley ueyseley £
(%0Y) ¥T/T1/81 ¥20T ('PYT ODAAONVL) "Py1 uonerodio)
00°000°00£°9 %076 (%0¢€) £2/T1/81 S1-924-0T UOINQLYSI(] PUE GONLISUSL) NPEN] [TWe], 4
onp JWoWAR( [€10],
(%0V)CT/11/91
(%0E)1Z/11/91
00°000°00L ¥ T %08'6 (%0€)07/11/91 £ 1-uef-p7 uoeriodio)) jeroueur, qefung 1
00°081°ZT+°90T (o100 [¥101 JO 9, ([) SpUOg pIjUBIND JNBIS
00°000°000°9L
00°000°000°S %P1°L TE-TeN-L] 12-990-1T 1€0T/€0/L1 '1AS eueArer] 1T
00°000°000°01 %€9°L 97-30v-6 17-KeIN-L 9707 1AS M. 0T
00°000°000°S %00°8 8T-1dv-11 61-00-L1 8T0T 1A erersy] 61
00°000°000°9 %S8L LTIBN-ST 61-dos-¢ L20T 1AS N.L 81
00°000°000°0€ %L1'S 87-994-87 LI-¥N-€T 8707 1S AVAN Ysopeid [eqorury L1
00°000°000°01 %ST'8 £Tun(-7 91-dog-g €202 1dS dds dN 91
9707
00°000°000°01 %88'8 97-99.0-47 91-1eN-11 (1asgms) ueoq juaudofaas( ayeg [e3uag 1o Sl
00°081CIFOST
00°000°000°01 %S9 TE-uef-L| £T-RIN-6T TE0T 10D 4!
00°000°050°S %ET'8 LT-924-T1 17-Ke]N-01 I0D) LZOTNVO'T erpu] Jo voneiodso)) poo,] 1
00°000°000°01 %b9'L 67-99(-C1 17-AeN-9 + (LVINQ 1) 620¢ Ipu] Jo uorerodio)) poog 4!
00°000°000°¢ %56'8 6T-TeN- 1 17-1dy-8 + (LVINQ 1) 6207 eIpu] JO uoneiodio)) poo,y 1
00°000°000°01 %L9'9 SE-09(-S1 TTIRN-01 SE0T SONLNDOG JUSTUUIIAOL) 01
00°000°000°0€ %978 LT-3ny-7 12-n1-91 LTOT SPNINIIG JUSUINIISAOL) 6
00°000°000°01 %EL'9 gg-unf-4 1Z-In0-91 §T0T SONHNDOG JUSMIWIIAOL) 8
00°000°000°L %€EE'] 9Z-Inf-6 17-1dy-8 « (LVINQ UI) 9T0TRIPYU] Ul JUSTIUISACL) L
00°000°000°01 %97'8 LT-30y-7 17-1dy-g » (LVINQ) LT0T SSNLND3S JUSUILISAOL) 9
00°081°798°¢1 %ITL 67-9(-L1 0T-uR(-7T 300§ JUSUILIDAOL) S
00°000°005°9 %978 LT-30y-T 01-990-2¢ £T0T SSNLMIIS JUSUILISAOLD) 4
00°000°000°S %00°8 9TIENET 01-3ny-9[ 9707 SONLNIIG JUSTITIOAOD) ¢
00°000°005°€ %078 $T-dag-g1 01~BN-81 $707 SONLNDIS JUSIWISAOD 4
00°000°005°S %078 £T-AON-01 60-920-91 £TOT SONLNIIG JUIUMIOAOD !
= (ofopa0g
S Neq Js3uUy b«h-—aaz JUIUN)SIAUY [®ejo1 jJo .Xucmv spuog pajueIns) Ije)g/ueo| ‘ON
dNBA ey neD/ang  |(jo aey 110 e Jo e JWdo[RAI( 31¥)S/SANLINIIG JUSUILIVAGY [RIUI)) 18
p-appayos




| ﬂvﬁ_\_ 4
00°65L°9PE°STS = JUIWISoau [0
00°000°008°LT
00°000°005°C 61-10-£7 [iamoIn uefd Jnday pung puqAH Anbd 19
00°000°000°S 81-unf-9g - papug uadp uondp ymo1n
- ugjd Ymo1n) pun puqAr] Aymbg soueroy 9
00°000°000°S g1-unf-97 uondQ yimoIn uelqg semsoy
puny s8ejueapy pasuejed DJIAH S
00°000°000°S 81-un(-97 IMoID) UB[J IR[nSay pung
$6 PLIQAH Annbg 017 ung eI eipy v
00°000°000°S g1-unf-1g YmoID punyg 393 2% Anbyg [enuspnid 10101 €
00°000°005‘C g1-unf-97 AO0ID 10011 pun, pLIGAH Aynbd 19S 4
00°000°00S°C L1-dag-61 MOID 21K puny pUgAH Aymbg 1gs 1
et JusumysaAu] (orjo3104 [€)0) JO °/4 S TUNUIINYHN) ‘ON
dN[EA 3084 30 e ANOA TVALANW NI INTNLSAANI ‘IS
00°69SPEY %06°F 22-72a-01 12-09-01 (ueq [epeq 91weT)
WU HY ‘TS U0 31sodop paxf I
00°000°000°75C = A103mn3 9 Sy Spuog 1Sd Ul ISaauy
00°000°000°ST %0L'9 £2-AeN-¢ €T-IBIN-T €Ol yiim Jsodap paxig 91
00°000°000°01 %96"L og-unf-g1 7T-dos-72 0€0T/90/ST DY %96'L SI
00°000°000°01 %E6'S 6CT-AON-8 TTnf-pl (Il 91.1) 6T0T Jued UOTU(] %E6'8 1
00°000°000°S %€8°8 STTEIN-01 12-ABIN-9 STOTYIIAd DONO €1
00°000°000°01 mN_\ __mmmo %068 [8T-AONC 61-ur(-T¢ 8207 pul o yuegrapeIs|
00°000°000°0T %96°L 0g-unf-g| 12-3ny-¢ 0£020ad 11
00°000°000°S %L6'8 6C-TeIN-8T 12-ABIN-9 60T D4 01
00°000°000°C1 %SL'S ST-Inf-T1 61-190-L1 (707 DFY) LZ0T uonesodio) AoLIR[Y [einy 6
00°000°000°01 %0L'L LT-93-01 81-1dy-11 | (Lz0Z DHY) L70T vonesodio) ANomos[q [emy 8
00"000°000°0§ %00°L 1¢-UB[-7T 12-99Q-0C 1£0T Odd L
00°000°000°0S %00°L [€-uer-7g 12-1n-91 1£02 Ddd 9
00°000°000°9 %68 8C-1BIN-GT 17-KBIN-9 8T0T OAd S
00°000°000°81 %ST6 ¥7-des-6T 61-unf-61 20T spuog uonerodio) asueulq 1moq v
00°000°000°S T %59'8 ¥2-920-8C 8119011 ¥20T spuog uonerodio)) soueUL JoMOd €
00"000°000°9 %SL 01 9z-3ny-] T1-99Q-§ 9TOT PN [DAY I
e  IsvI)UL Apam el JudUISIAUY (o1j053.10 10 JO °/,Gp) suonmnsuy
M[EA 08 nedAnd |jo ey Jo ageq Jo e [eTeUl] d1[qng JO SANLINJS / puog
00 081°TI'SHT
00°000°000°6€ pajueIn) 3)¥)S Ul JSIAUL




SCHEDULE -B

SAHA INSTITUTE OF NUCLEAR PHYSICS PROVIDENT FUND
31T MARCH, 2023

ACCOUNTING POLICIES & NOTES TO ACCOUNTS

1. SIGNIFICANT ACCOUNTING POLICIES:
(@ Accounting Convention:

The accompanying financial statements have been prepared in accordance
with the historical cost convention.

(b) Investments:
Investment are valued at cost.

Members’ Accounts Balance is Rs. 42,82,95,872.00

Previous year’s figures have been regrouped and / or rearranged wherever

/I/[»S-C/—a,/\e/ﬂ.‘ vl ng.!\mka-ﬁ
(M.S. Janaki) (Gautam Bhattacharyya)

Professor-In-Charge Director
Registrar’s Office

(@ . e e ot Gaa Bty
AR ./ Dirsctor
oF Janne?/ amer FHH ﬂéﬁw R
ST STeATTER/ Professor-in-Charge SAHAINS OF NUCLEAR PHYSICS .

Worew /Registrar's Office 1/T uF , U, SRR - 700 084
wmeT Sfee ofte =gfFerar FRETET 44 aiihan Nagar, Kolkata - 700 064

SAHA INSTITUTE OF NUCLEAR PHYSICS
1/Q uwh, FaurT g, SersRn-700064
1/AF, Bidhan Nagar, Kolkata-700064

N.C. BANERJEE & CO.,
iigs, CHARTERED ACCOUNTANTS
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Partner

Membership No. 056514

Commerce House, 1* Floor, Room No 9,
2, G.C. Avenue, Kolkata - 700013
Kolkata — 700013

Dated: 30/06/2023



Name of the Institute:

Action Taken Report on Auditor’s Report
On Annual Accounts for 2022-23

SAHA INSTIUTE OF NUCLEAR PHYSICS

Sl

No.

Auditors’ Comments

Action Taken

1.

We have audited the accompanying
financial statements of SAHA INSTITUTE
OF NUCLEAR PHYSICS, which comprises
of the Balance Sheet as at March 31, 2023
and the Income & Expenditure Account and
Receipts & Payments Account for the year
ended and a Summary of significant
accounting policies and other explanatory
information

Noted

Management is responsible for the
preparation of these financial statements that
give a true and fair view of the financial
position, financial performance of the
Institute in accordance with the generally
accepted accounting practices followed in
India. This responsibility includes the
design, implementation and maintenance of
internal control relevant to the preparation
and presentation of the financial statements
that give a true and fair view and are free
from material misstatements, whether due to
fraud or error.

Noted

Our responsibility is to express an opinion
on these financial statements based on our
audit. We conduct our audit in accordance
with the Standard in Auditing issued by the
Institute of Chartered Accountants of India.
Those Standards require that we comply
with ethical requirements and plan and
perform the audit to obtain reasonable
assurance about whether the financial
statements are free from  material
misstatement.

An audit involves performing procedures to
obtain audit evidence about the amounts and
disclosures in the financial statements. The
procedures selected depend on the auditor’s
judgement, including the assessment of the
risks of material misstatement of the
financial statements, whether due to fraud or
error In making those risk assessments, the
auditor considers internal control relevant to
the Institute’s preparation and fair

Noted




representation to the financial statements in
order to design audit procedures that are
appropriate in the circumstances. An audit
also includes evaluating the appropriateness
of accounting policies used and the
reasonableness of the accounting estimates
made by the management as well as
evaluating the overall presentation of the
financial statements.

We believe that the audit evidence we have
obtained is sufficient and appropriate to
provide a basis of our audit opinion.

Depreciation has not been provided on
Fixed Assets of Rs. 61.21 Crores (historical
cost) standing in the books of accounts as on
01.04.2002 since the financial year 2002-
2003. Depreciation is only charged and
accounted for on additions made of Fixed
Assets on and from the financial year 2002-
2003 to the till date. The shortcharging of
depreciation since 2002-2003 on the
historical cost as on 01.04.2002, could not
be ascertained for want of full details of
those assets. [Refer Note No. 25 (vi) to the
Financial Statement

Depreciation of Assets has been
brought to the Accounts only from
2002-03 as per the uniform format
of accounts in Central Autonomous
Bodies  recommended by the
Ministry of Finance, Government of
India. Depreciation has been
provided only from the additions
made during the year from. 1" April
2002.  Depreciation for earlier
years shall be provided in
subsequent years after completion
of Asset Inventory.

Subject to the above observations in our
opinion and to the best of our information
and according to the explanations given to
us, the financial statements give a true and
fair view in conformity with the accounting
principles generally accepted in India.

1) In case of the Balance Sheet of the State
of affairs of the SAHA INSTITUTE OF
NUCLEAR PHYSICS as at 31st March,
2023.

1) In the case of Income & Expenditure
Account, of the deficit for the year ended on
that date.

iii) In the case of the Receipt & Payments
Account, of the transactions during the year
ended on that date.

Noted

REPORT ON OTHER LEGAL AND
REGULATORY REQUIREMENTS:-

(2)

We have sought and obtained all the
information and explanation which to the
best of our knowledge and belief were
necessary for the purpose of our audit.

Noted

(b)

In our opinion proper books of accounts as

Noted




required by law have been kept by Institute
so far as appears from our examination of
those books.

(c)

The Balance Sheet and the statements of
Income and Expenditure dealt with by this
report are in agreement with the books of
account.

Noted




Action Taken Report on Auditor’s Report
On Provident Fund Account 2022-23

Sl Auditors’ Comments Action Taken
No.

1. | We have audited the attached Balance Sheet | Noted
as at March 31, 2023, and the Revenue
Account for the year ended of SAHA
INSTITUTE OF NUCLEAR PHYSICS
PROVIDENT FUND, and a summary of
significant accounting policies and other
explanatory information.

2. | Management is responsible for the | Noted
preparation of these financial statements that
give a true and fair view of the financial
position, financial performance of the
Institute in accordance with the generally
accepted accounting practices followed in
India. This responsibility includes the design,
implementation and maintenance of internal
control relevant to the preparation and
presentation of the financial statements that
give a true and fair view and are free from
material misstatements, whether due to fraud
Or error.

3. | Our responsibility is to express an opinion on | Noted
these financial statements based on our audit.
We conduct our audit in accordance with the
Standard in Auditing issued by the Institute of
Chartered Accountants of India. Those
Standards require that we comply with ethical
requirements and plan and perform the audit
to obtain reasonable assurance about whether
the financial statements are free from material
misstatement.

An audit involves performing procedures to
obtain audit evidence about the amounts and
disclosures in the financial statements. The
procedures selected depend on the auditor’s
judgement, including the assessment of the
risks of material misstatement of the financial
statements, whether due to fraud or error In
making those risk assessments, the auditor
considers internal control relevant to the
Institute’s preparation and fair representation
to the financial statements in order to design
audit procedures that are appropriate in the
circumstances An audit also includes
evaluating the appropriateness of accounting
policies used and the reasonableness of the




accounting  estimates made by the
management as well as evaluating the overall
presentation of the financial statements.

We believe that the audit evidence we have
obtained is sufficient and appropriate to
provide a basis of our audit opinion.

In our opinion and to the best of our
information and according to the explanations
given to us, the financial statements give a
true and fair view in conformity with the
accounting principles generally accepted in
India.

a) In the case of Balance Sheet, of the state of
affairs of the fund as at 31st March, 2023.

b) In the case of Revenue Account, of the
surplus for the year ended on that date.

Noted




Action Taken Report on Auditor’s Report
On Pension Account 2022-23

Sl

No.

Auditors’ Comments

Action Taken

We have audited the attached Receipts and
Payments account of SAHA INSTITUTE OF
NUCLEAR PHYSICS PENSION
ACCOUNT as at March 31, 2023.

Noted

Management is  responsible for the
preparation of these financial statements that
give a true and fair view of the financial
position, financial performance of the
Institute in accordance with the generally
accepted accounting practices followed in
India. This responsibility includes the design,
implementation and maintenance of internal
control relevant to the preparation and
presentation of the financial statements that
give a true and fair view and are free from
material misstatements, whether due to fraud
Or error.

Noted

Our responsibility is to express an opinion on
these financial statements based on our audit.
We conduct our audit in accordance with the
Standard in Auditing issued by the Institute of
Chartered Accountants of India. Those
Standards require that we comply with ethical
requirements and plan and perform the audit
to obtain reasonable assurance about whether
the financial statements are free from material
misstatement.

An audit involves performing procedures to
obtain audit evidence about the amounts and
disclosures in the financial statements. The
procedures selected depend on the auditor’s
judgments, including the assessment of the
risks of material misstatement of the financial
statements, whether due to fraud or error In
making those risk assessments, the auditor
considers internal control relevant to the
Institute’s preparation and fair representation
to the financial statements in order to design
audit procedures that are appropriate in the
circumstances An audit also includes
evaluating the appropriateness of accounting
policies used and the reasonableness of the
accounting  estimates made by the
management as well as evaluating the overall
presentation of the financial statements.

Noted




We believe that the audit evidence we have
obtained is sufficient and appropriate to
provide a basis of our audit opinion.

In our opinion and to the best of our
information and according to the explanations
given to us, the financial statements give a
true and fair view in conformity with the
accounting principles generally accepted in
India.

In the case of Receipts and Payments
Account of the transactions for the year ended
on that date.

Noted
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