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WRATY] YT ITefelle, TUFEIEHIAT Sl Sa-afifaen 3R TXaeeas Aftdl & d@ae= & s
AT ST §1 3T% 3TTET, TRAAT-H Afad & $aT, sHar 3327 ifeasfa/idemes dama $r
3T & S.rell # Hsp33 3R Hfq S8 97@ €I 2leh WElT & HA-[dhR ThAUT H FHSHE ¢

Breall H MgtE AATA dodel H AT T TS TGAcHS ITdehl HI Tl @MAT AT gl
ATATRIGH aRageT dF A 56 LT & ddoG W AT SOl § 6 Mg2+ (ANRIFA 3T=) &
TR # IRada X 3R aca & S afga fdes Saiar & affe & g car 7 § & s
Yo d¢ AR gol AT & & &g g Sfar g ar HATRAGH dedel B EAcHS Ifcriierar &
HTHT FEelTd ATl &
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S ICICE G

wiAfeT Js8 & e A0 HF grafsheers hael 19 (TCF19), 5 ok MYND SHAE-JoFd 9IéT 8
(ZMYND8) 3R eg#e Tollellsl Na¥ grafhaed (hTERT) Fr 9garet 1 1 §1 Ig fo@mm amr § &
siffesT qsT TCF19, MET 53 (TP53) AR TMATPCST §9 & W@ Sfiel (TP53 URA Tollghielsiad
WAl BIERE, TIGAR 3R HISEHIA C HTFMSST 2, SCO2) & HIITUT & A1 Fe¥eFe &l g, foiaenm
SUSAeR HIAATAT (HCC) # Fgeaqul fAfgardy &1 @g wumid fhar amn § & swiAeird 9 4
(CBX4) TART 39 °Gceh hterT & folT Ush SUMO E3 Ligase § 3R I§ SUMOylation €T Tl
AT FIfRET yaraed AR IRATT A AT wdr g1 I8 Y ggaen m § R wetd fs
ZMYND8 3ilehlsiie? I fAad adar & S U dises Uiaafes 3MaedT H S0 I@T AT ¢ 3R
e Adfead stc FW T FAWACBT I Tl gl

Ku 91ée, Ku70 3R Ku80 T Tsh geUfSer, AT §9 A 3cIsrgsd AR arel AfIdt & dRr #
Teh HIEITooled & §G & Ugdlell a7 A7 AR I§ FEAD, Ty, gfasia 3 SR @raE
F Al gl vl ASdRfT # &g Naa H Agcaqul A ¢l I§ T fhar o= g %
g-denm giapfa aRER & @Y Efd SEE - sHe osdd el & & far #@gcaq,
BIEPRTSANT 3R Tdeardy S diee-giieree d@ius ganr fFafd frar sar g1 &g 9iéa &
FacaTdr ALAEIAT FRTCHS TAfIaH T & 3T 8707 quid ST &1 $HS JHelmar, JHRkAeH
3edre, & fAHT & RS 5-HAATT &F 1 oY 3reqgeT fohar ST g

ITHU I TG § foreea 3230 ol oifdw aear i §asT § S sa9e Afer fSaware 3R &
¥ YE g arel ~gUSSeRfed Wi & Fog H AT AT g1 SHA HEATA I AL, TS
gl a7 S e seefEE # AEadAT #d § R SR wiawels (S
USICATlsHe Yehorsl-HISEIh I-5T, ATcthalaIe-UFhalA-cgaral) & @ERIT #id €+ gersmar
AT Bl W &F A gAY IR v NG AT ST @A HTOITEET A g, S
IS AT Teheliepl T ITAT FIA U, S 3v0 RAleqe (FHlepiehel) AR FR-Refieg2rt
(FeFas SegfAae ASHIERIN R Fergeles TR fSwFeierle]) AIShIERII T AT Jg Il
I & fAU & & dush & @ TEeeisas Wehad 3N Asclenlizgdr wrdicad ierhaedia &
AT &7 AR o T &1 I§ T & "IRB3E" & fAFHAT 3R FRiae & fow 3mams gl

FUBSRTeT ffeafelsr 7 # Beah W S RO i@ Fafda (3mée), aex deq
3nfe A sefie & NS IF I gFs F AT J & S g S g S F s @[
gl Aerrifas o IR-FHIfET IRTAT (IncRNAs) EaRT AIHAF 07 W By e fear s §
3 UIcET 1 Jiffegiaa iR afafafr & gera g
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AfAeg sy @Y ScrAifRte e WE gia § S Af@s & 3R 3R FoRdar &1 g ug(-l‘g'(f
IR gfafa, gfderma 3R v &ifd & AFAT W WA Iihamsi # aeas sfAs @urd
?Wmaﬁwwﬁgl dffa-v F 3caRads A=g gomeh F JRT & AT a9
3cUeel A ¢ - AEHoR TSEciohy, feraifeeerthr 3R =gqudedt| sgaer= I8 das-l & fov oo @1 ¢
fF dffe-v AraeREl & e 7 F4 affer @ § 3 F8 Fgde dffau & sofefa &
@uafeior APt & Gfd fhar Siar & oo #eper e g1 Sl 81 feeraey a1 I8 & &
Ig our Il ¢ fh po #EHHARNRE dfa-r Bgle & fau fIfr & tieEes 3R
TrafhTeiA Widse # ¥ IRade giar g1 Ig IaT o@llel & v o 7 o @ & & Affav &
¥ scaads Shiar sffeafda ik Reafdsr a6t & &7 seod 8, 5w 75 @ Rgsa & @y
AGURIAT & 37 gdd T IR AT gl eI Teror /At o fAfaa s 3R 5@ aRey A
ferfder & @y sradia & gt Siwev aifd 3R wEAd & yaE Wefsat #r s e & fav
AT © & T Y BEEIY & I & e & [T v gaiad U & T H AT e
& AT reager o Iel W@ &1 3ToET-37elT FHORAT 3N TUDId & Sollfiey Fedge 9 HIfAn3it
# GATI] IR @l REAd et & fav S ot &1 Sl §1 #3d C2C12 AR 7 RS
ST AT 3HeT H g & YA AfFAT H Alerg H v fewra § S denfad &7 § wldea
ASHIThelHed & U WA R # T av @ gl Fhar gl ARG & fav wamg
3TRIREPT dr g ARG TR @ T Hied & v RAffesd St & 3my & regye
frT a1 ® 81

HER 3R AAT RGBT & FoAra Gfafhar & 53 Acaiiod RuwEnf@er #1 faeevor a3t & fov
Aerditolsh &9 H 3T T T gl Usdlegfdelh TAS (RTAT) AT & faRewor & fav
A TFaAa-3maRg [Ifoat &1 Aef@a e =r 8 S 393 aamo 3R o 9P &t
TRIRT #& # IRTAT AU H1 HiAR F S6 & v fdmar o1 @ gl sEfefissk-
safafes st 3ol Hifas 3ifcaciaed Teall B3ofiet, Ald-3rchgiom hér ay Beier & v
ST 3R HiedAlees Qe T ggare off gdAET M F1 Agcaqul Uge] &1 $HF e,
Uael H fhEAr A mie-deE IR REIRIrataeyar suE @ 93 wgdwd Reandr
faeerwor off R o @1 B

FFGLAA ATt

$H & A U H Sied Sifdeh Junterdt S HEer, w3 arfaelierar w gHser A g,
SEa ey e &1 3T e ToligH, gar-afald 9 3R 3morias #fal | e
Ffga fFar = g1 vorsa Sshifaad vonfoat & aoerd § St 3= cetar 3R a3ecasar & ary
IRINE & F IERR AT W HGTH I afafhanst &t 3o d &1 aadAe wied
Fil, T CEHT R GATEROT it & ol & fov S vosd & dhderd e anfad
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gl 3o Sifee TR gonfodi & 3eadd & fou Acdhe (g18fa9s adicH Fifahysmorias
Iit3ehn) T 1 Toh 3rcgieeh fafise ggfa &1 3uaer f&har Sirar &1 |efg al ded Fel HEA
USTSHAT W HIH L &l g, 3‘T%ﬁ7‘[ Ir(Me)-PIX-Cyp119-Max 3{¥ de novo retro-alodolases T el
geTdT & 3dfeifed HRUN H A & v

@eafRa T [J{ae

SFERIT §. HoS A ggorr Afeh Yook ASHIEITAE A SolfaR SiieT Aiche &I 3TAT Feh
AT IT AT SFEIRAT F Tk gfagied e Hr AHTFT A deolhl ASHIATACT Hl SATe
am =i Soffaay Sfes AwrEifad dffer Baa 1 Sersa adsiiAs § 58 fndr o doer
gfhdT & ST ST Tehal g1 FASHEIAE &1 39ART e It fasmea gfsear &1 f@g=or
Aholdqdeh TeiRId fohar I §1 % & ggell aR fe@mr fh Sia qarafas gishanst & g aifds
Hhd & T # ASHIATAE N HQ Thiehd fhar S|

arfas e s Aar dienfadh

SATSEISleT & 3MFATSS (NO + NO2 = NOx) 92l & argdAse # i Hledd Ifafaierdl, Alse aRae
3R 3= grpfdier Ufhamsit & SRoT 3cafoid gld &1 NO2 g & Jehrer &I 3URRYf & NO +O(3P) A
ThTRI-3TEfed g1 el &1 S8 aRg, Woel sy # g2 & argAse # AT (NH3) & Scdoiel
# o gfg §3 & 3 NH3 30T NH2 X3l (NH3 + OH --> NH2 + H20) T T 9H@ FId &l Ig AT
¢ T argAseT No/NO2 3R NH2 ARy NH2NO/NH2NO2 FEgad §aid § it a9 & & 3ifes
TSheRWT FHTGIAIRIOT (NH2NO/NH2NO2 --> N2/N20 + H20) & gleht N2/N20 + H20 3UI3it &t faiator
A 81 TFATATATRE a1 gfafhansi & o7 Addd FHIAdT Foll Fael ¥ S5 8d o1 HEATA Tg
qell ST & fT fohar Sirem § o g2t & argHser & NH3, NOx (NO + NO2), N2, H20, 3R N20 37og3it
dI A Fe dTel AshUT TH H BlfdTeh TS (FA) T HIS 30 aTal § A1 =181, H20 3R
N20 FeTer3d I &1 eFR JETTT A g T 3T § o UHT o shael THAT Hecldel NO/NO2 + NH2
~--> N2/N20 + H20 Fiafsham3it & faT 3cRe & &7 # & &l g, dfeh UeTeha Bie AF &
ATCIH T HAcdldd giatshdm ga7 T Ggradr o axar g1 dasy 7 g7 a1fasr faewer & Aegsw @
THU FERIAT Yol 3G TAThan3it & Hfda argaseig J8i1a T qal ofamdar|

3T 3Uged (3TN ~ 50-60 TATH), IR-fadel (Fle atharde & @y #HgleT gt 1 3T
), AR &7 fafse dag & fou fheca oW 9Ra afAacIeE dAdiwol «f Boga &a &
forefRar o @ §, 3RS FER 3R wSAAr S W Gedt W T qgdlel el Afshel
e, el & Tl F qa-faar 3R g7-faar arcreror # RUREgs 97|
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g o Tearss ~fFaw ffoew, a8 verslt FfFeey vz wiféwe
fsforea, fFaar fasw 3k corear fRefarear
ITHETT &1
SH THE A oA H T Foi H v AET s@en 7 hell g3 & - HA (Fheil-geiA-dlee)
o # R 3R careAr AifGd @ dER AT (FA-geaia-diee) T A 9] Sifadhr 3 S A
3= Fol HifahT ( AU-geaela-alee) 37| @Hg @1 YA AfAfaftal I 5§ R gafihe fham o
HohcTT &
o AT R & oo Hr IR 3k aifarier fadwae
- FITCH HifCead 3R IRATU] FaFrEhdr
o FohEce & TXTeATcA® 0N, Nt 3R faera &1 S
o TR TR RATo] i
« A Far JAY 91 SR
o T&H Yoot I f3eFeRT @1 fgeeor IR T

S8 3TeTdT, &l JHE ISET JAUTe =re] i S W@ 8
o YA TRAT] GIel AT A egaer & foav glaer (%han)
o STTCIIST ${fAITT faflel JATRMTeT (JUSL)

ﬁaﬁa&mﬁ%ﬁ%ﬁwﬁ%@ﬁgﬁm%ﬁagﬁﬁlmﬁﬁwﬁ%ﬁ%%%ﬂw
SARTd gHAAT 1 AT fHar arar am|

IR 3feaf@d &t # afafaftet & geg fFAvan i gEeg &

R YR & waeAT # 3RTENT "edT FT HeTq

CATGHT H 3cdiold glel drell [affied YR &7 aen 3R 3fEranit & &g 3R@F aRkaeansit
W Hifar eI fhar S @1 &1 THNGA ETSIISHATHS HHARON & e &, Siied TERar
I Epaffesd da uerdf # aRfAT 3mams & el & &A Fe J AT FHawel H qfAer &
eI fhar Srar &1 e faevuIcHs T aReT HATITH U dig 3egl-Rolfeidiees Weld sl
CART 3cdlfed U IRXGT Folaglel TolloAT didl & fov ued fohw S &1 €99 arer Aole &l
3UTEITA #, AT HSIdl HHNIOT & HATU U FhT a0 IRl TolleX 3R e Hifelelel FHATHTT
Jehe I ¢ ITU-IHGied Fg1d oI & v IR fashrg Fefenor & egedfed 3R tATHS
CATGHT H 3RSk Yhia &A1 7 e fohar I g
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FareA JHifteFd AR qTAT] FFeren
§3m$er maRa 9] Ay AT F1 Rew

UTAY] ATEIH & AU e & B gEId Ic:fRar S faegd geedhy w7 @ 9Rd arefRiar
(331N ST Teast d IR A S g, Sl kg &l & gfd g HdeAeler gidr g1 59
YT T 3T Fleh, TS FUTioAeh Feohod 3R 3T HdeaAeleldr dlel Yeehrd &1 &l AT ST Hebell
| aehIT &1 I dTehcl & 37CTT, Yoehid &1 I Rl Sieter off Hgeaqul &1 3eleed AR 3eqoey
T &1 & W $IMSE SN G HifCewar TG & FAoTT & SIS MR A JFeT
Frey RFRaT # & 3@ fadr ¢ St ged & f1 e & 9fa dagareha g §
FANT ARG #, A GISIRWIST <15y $3Se fArea & Vfas 3eeed 3N ey gahy
8T & JHTAT T IHEITT Il o TolT Ueh 3YUT faapfla forar &1 gaa fommr & & 9 3msdr
gfaeafer dechrar & 1 feur & @Ay oy faggd aEr fr gdieor faem & fa eI
Tacarelier &1 $3Msr ufawaf™ & agsr fAwar &1 gRAmiewor a7 & ey &F oo &t &
YT T AT ohar ST deveT &

Probe transmission (arb. unit)
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fhTed TTEATCAS 0N, TXAATCHS anl 3R 3% Qe i s
Y-doped Hf02 @ fa@eel &Xe=ll I[OT:

3,5,7,10 AR 12% &I Y Higdl & T Ul g iR Yetrium (Y) 31°8 HfO2 & fohEed EIaam IOt &
HEFGST WAY] YA & FAY-3HR dhd oI Fgaw (TDPAC) AT & AILTH @ 181Hf Sfier T
3UYNET e W el & faIT fopar a=—m &1 Hi02 & FsafFefad & v Grer R-daf@aes
3URIPah Pca2l TXOT| qg HO2 &, H&T &9 & 3HaRel FHE P21/c (~ 90-95%) & &Y
ArfFeiae avor 31T 3ialar HE Pbea (~ 5-10%) & A1 U 3P @vor & f&R arr =
gl oifdheT Y igdr & A1 TOT TGATC HIT Jgol STl ¢l Tg 917 I-07 ¢ fF 10% Y 3198 HFO2 I,
AllfeFelioleh TXOT Shaol 22% Tdeh A 8 ST g, STaih & AT HARIfFaeh =0T (ARG FHg Pbem
3R Pca21) HAM: ~ 43% AR 35% 9HE g Sd g1 A= 3uRiFes @Ol @I aedca HrdicAs
fagid (Srewd) &1 AuEr & ITUR W daT IR § oS R SRdege AR ey asde "Eer
o faafaczrey, afsar & 3. & v & Fgder & fRar ar an aRone sara § & R
TIfAATRTH Pca21 TROT ST HO2 H WRISFeiaer & fov [FAGR §, I A HIO2 F THh §3 A &
T ~ 10% F Y 3T garr off R famar S @t &1 Rod 3regael 9, Pea2l 3iaRifFas avor
I gics ¥ [T HIO2 A 2R gl & folw Srar Sirar &)

qitargisT UaAifeeiesT FRFehePId

o gifoigier ufafgeree 3R 3eg @ee fAfl @arT BiFe03 # Cr3+ufaeums 9Ra asi &
UeAdToe T 3ETT= |

o AT TRoT YT BISe YUl Mn0.7+xZn0.3SixFe2-2x04 & &Y TATcHS URdAdel O Sid+-
SiaeuTdeT gere diterglel fa=mer 3R qXen fafert qanT sreaws forar arm|

« GifargleT UfAfgerers & Areasd & Affiest aeAt W @eefa woe A15erss (C3N4) AT # g
$r S|

ca¥eh TR GRAT] S

FEA A FUfy & FRoT TedT IR IASET caven glawsd A g@ deifOwm a¥ & e av
TANRT AT HHT T8T AT| gTelifeh, Ugor & TAWIN A YIed 3fiehal &7 fAavour fRam o/ gl

3 Rfdcar 3R Rfscar e 7 gfades wol @ dffier w ve aefear & g g1 F$ odwet
GaRT AreAfAE fafor & Hged #T dgd fAFAR @ rea fovar - ofeher Rfhear faemer &
AT & FA 37T &

AR a1 dHa ww sl
TUeh oTol 3T dessy wAeT (vferd)
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TEIRTAN o & gEy A cfher T & fAn @wEE 3R 3 & v SeeR B
ATST-g8leT @IelSsy (LHC) & RUN-III & &RIe, dF &1 =#s & ey gig gefll Pb-Pb et &
3T IR &T 50 kHz g1 36 faRimel &X 1 WMo & T, 3=4 dlocsl 3R #3001 FHell 6
{533 S@ell A & Fel H Uk Hdg JAIRAAT H 3ol fhdT arT §| grefifeh, T el o
T Feil & fIU YT oI & HH HAGANT & HROT fciiaea g amar § 3R 3906, 2021 H Y&
glel &1 37 B

& #ifadr 3T

fiIs SopRgaFTR &1 3UANT o gV AIET SEEIE ¥ fhU 1w & yaA@ sifadr favewor & (1)s =
13TeV R 9 o & 39TAllaT 1 3cdlgal hra-gaere 3R (2) N-diet et & T8 (2 TH) &
URATY] HMNET HReh TP T HAIAT & Teh ARG & & H VsNN=8.16 TeV W| 48 dITorall
ﬁ??ﬂﬂéﬂ’rﬁa’rﬁmmgﬂrl

HlFdFe HeA Hdiss (ATATH) gIrT

THIMSUAU-HTATH FHE o TolUedl & -1 & aNe HUATH T3T G@aRT Tehd fohU 910 Giele-
Wieled Tohiid ST & 135 Thall-1 T 39U & 98 3R dequa sifadr faeewor & aAgeaqer
AIeTeT AT Bl ofdl QUCS3A 3AT & GRIT, §Hg o ¢ HHTole, 83l holIHIe Shietsier,
SAFCIA-PIclel UEHle, ol & 3eidel @ HaTOd HS & H HAgeaqul Amere T, #7g3ie 3R
HAHAIT Ushy (39 PGARE Falifex) sfasy & 3=0 T & fAT o@S Torcdl &1 g &
FH & IRuTATIRT AR e ¥ GERa IR gaee, ST & 3eage, TshudiRadr iR
73t REed, 5 fBeaey 3R farawor Alew, s7&r 20207 v ot arc AR oS 3mART adT g5
gl

11 gfac sifdehr e

HENERT & yH@ &7 § (1) s HAX iR AfARFT-3m e H1 @ie; (2) AT HiseT (THTA) 3R
AAS Al ¥ W (Nvges) Rew 9 3Ty &7 A #, (3) 7w | D 3cued Fs
sifas Tt (e, Aeizas) A

g o - 1 F SN goacial 3R wieh # ggar 3R qeAfedor # Fgeaqer Aeree G §
msﬂmaswwsﬂaﬁwqa@mwmgm%l

T 1 3R vl ey

THE o g3l Fol{iHey (TaHuvd) & 3fenieel H g derere Ar §1 s@F reimarn, gusw wolt
R IR et Fr WEfa 3A9aE S g
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THE & U daAe ¢ B v yAE SEAell § SEA ST S yAe 3R e gade
TS nfAe &

TROT -2 Foalded ATATATAT:

g fAmafaf@a @ weafta w3 afafafeet 7 affe W@ & (v) 9 @i wlieror ser fagerwor, (4
godelel 3R Blele & A Sed@elld FUR & T GEarfdd v 1 ¢ G & gaeiel o1 3Heaas,
(¥ gow IR e & fow dreeAwd srar 1 sreaae sifad gfkansd, it (@) seafd g &
fow 3ferset |iteday &1 fashrd| glel & # TAMUT O 1l SRt Alggel TeToT He3q =T 1
# fe@mr ar g1 Qe & Iuder AT 2021 H DY WwATH g AuFY (ST JfUEgo)
HTeTolSed IRl & a1l fohar I ar|

AT A, TR Iod IR Fellialer AvATy & UsHT FelHeR f1 ST o@m| SINP Feg
(¥) CERN # HGCal s weor, (S) HGCal & wielel 3R golecil & oA 3R ggare &
IeET & @I &, 3K (c) CERN 3R TIFR & §gdler & HGCal & fav T@delr &9 & the-us
STl Fd FT AT FT ET ¢

TISTAGT Folle®d # TOT-GIAAT ¢l AlSge TET0T He3m|

Ig dAg 3¢y & Fg3ie e 3vds & nfAe 8, 3rafq GE1/1 3k GE2/1 3R #g3ie aAemhr &
&7 7 GEM aeheller &1 39|
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£eaT & WY @91 FXa are gerd #) gear

Th gehrg &9 H URAT d9AE AR Gelcd W Tedr @ dlqeid e drd qerd & Joi @
Agifcieh TaReINUT 3T THICNT 2T o1 §1 Ueh Yaehrdy &7 HT 3ufeufa # iR aRfAT ava= w
T A gk A (AET §9 @ ) B e AR gl Arehel HT A0ET HT IS §1 b
& & forwel Hedl W gler dlefehdl fdegd dTelshel &I Jolell H YA & HTY 318 dolt & Ted
urg 1S g, Safh e & & Iod Hedl W, U WS g Sdlt S B U 3 v H, Fq
ST FiSe F1 3GAT A §C Fah & fAvH Joohrar &7o7 HI AMAST el & @qr Ut
by FaTeh Yerd & Todl @ SIaid S ¥ fSoed 3cuies s Aerle T oAl @y I
gl TE URT I § R U YahT & H qUehiAd ot we 3R FA R geuAe & A
A AT & AY ThlcA® e & &1 AeIe gld &1 Jed Wil HiT fqdenqul g & A g
A A ARG GeTAT & § U gl dlel TRk ThoreH &1 3967 7M1 STl g

(T Dreck With dem Yold [PRM)

fafereor fBewet 3l 3% gyt &1 seEuTe 3k
IGEIC:]

fafaer T3 r AoREr AR T TGt A& Qe Fr
Tl oM & Tl #g37i TheRar AT &l o] et
F IAEIdT JEITS fhaT I™T T TEATCHS  TEIISA
Geant4 (S 3R RFaT) 3R FITAS Y AR TSy 0
(CRY)R 3MuRd &, FaF ac deof Rafoomee Ay & .
Y A NARKET il Bl RIMH Achsl ScHgslh & 300 20100 § 100 200 30

=
— =
=) (=

Y -direction {mmi
=

krectiion {mm)
shehle TXE3T & MR RIFTAt & ggarer ar &7 1#
- I ¥ 3T SATT [&EeH &1 3UAT Hh hshle T

# RfFaat & gar a@mer
3T AT [@Fea & fAv 3ugadar uied aa & [T &% TuEg &7 @ AT 3 et
F AT fRAT S W@ gl 8 IARea wole drad, AHEId, AT soacld Accrcaday
Ghgwa) 3R B shsva (Quashsee) anfier &1 arer e, wfser-3m, Swarsr wikedar, gatar
3R g7 fSearedt T vheadr g A S HEl W A9 SR fer Ser g1 Fig.2 el ael &
SROT THGEM & AT o187 fHeeicl 1 efcr 81 Fig.3 &, ofle Th&ddl &l Hefdlel o9 & foIw
39T fohar S arelr de3T fe@rar = gl
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AR fRud =gfeall 3ifeardedl 3RRA $FoliHley I@ffea tole I#sd (INO-ICAL RPC) & faw
TATGROT & Hefohel depfeder AW fASOT 1 gaara AT A7 &1 COMSOL AedfthiSiara FEM dshsl &
TR ETSgISITTAS AN hadsh Th RPCH fae@erst AR THX Widw alal &1 31eaor
el H HETH §| SH Hisel F 3UAIT b GAROT & Hofohel fdshed T TF THIGAT T oAl
ST AT B IR Jerded TR GIcRIEehel & oI1a 1 o 3readel fovar o et 8l

é 120'3: —I— Low source al VGEM = 1900 Y/ lI 3 y
gmon_ —T— High source a1 VGEM - 1900V S:t":ctm_l ".—.
5 goof
o i
60[1_"|;.
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Time: (min} il
R 2: e RfARTOT R F TT THGEM F T 3: a7 vhwadar 3R GEM R & 3=y AMIEst
AT FHT RAwT| F A F AT JeT
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GEM THIH #H 3T AR FT FAW FISISINAS AlSe P 3TA Fd §C 95 I W
3rege fohar arm 1 Aaar & faffes 1S, S o St Hehed, Tdgs TG, T 3TTAT ofamman
T § AR AR 3Hhsh & @Y Jolell T IS §| oA ScHIgoTeTh ¢l

3o AFg AR (FcFeT eh-dleest Bifge ffesidsr saqe & FAd & |rY) W 3MeRd vh
Svay ATATHINSHT grSaaR fIaor 41 colehid W Fes WamaAde e W fasfaa fmar amr gl
ST 3TN HRAET T gatar 3R AT FATENT 1 AT oot & e fohar omr g

T TEIF S35 Tde AYS (TASHISUH) SoldciEdfesd Tlea? I HSIRTA FR W HafAa
T A GUR AR W@ AT a=0 g1 50 AIRGles++ dheT & A Aheldlqdeh Tehlhd foham rar
g1 A« TleaX ’T IRGIes++ Yohol & AT &2 33T Seaciecicd dledak & ®T H 39ceY ¢

FA-fAfas AT caar 97 # tHFHT Wd & gHCHHE Beaar & GelsFiiees geann Ied
FAT

YE HFCYLAAS IEATA $H ST T S Al ¢ o FAT Caqd @ gHClshe Foolal & gEARN
mﬁ%@ﬂaﬁwﬁﬁﬁﬁa@wwmﬁ%mmmmw Ud, IdT ey IT
BICI3HIEeh IfAfHaT arkt ReR @ AT g1 sa-fafoer caar 9a ara & e &@d
g3l @ 9T oETel Qe GaTa 3cUel el & TU Ush oI Uafed AR FF Afdd (5 5seg &
) AT oRET o S/ (405 UaU#d) arT fafaivid g1 gHcHshe & 20% & 90% & gig &
1Y, JehIeT eafeleh A R & & dGeh QAT &1 14T Ig H&hlcHh HAISel s ol i o
UeTEe gei-faal BIeI3mhiece gHACIhe AT 3V & fauR & AR i & T Teh HAgeaqor
YR g 1 35 g

Without Pressure Baseline Screening (Raw) With Pressure Baseline Screening > 800 Pa

PA Signal @ 25 MHz ) PA Signal @ 25 MHz
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g °@: AN, weuifted Foew g st
TEcaTHyor
=i g sitfedy

solh gieT TSt &1 31eadel el 3N Rufaar ool ey & IRcdrhyoT Ude & aRie fhar aram
7| faeevuneA® 3R TEACAS el deheiel 3R et & [Affiea gaca Mwse T 39AET
g@,wwwﬁ?ﬁmmﬁﬁsv&o,aﬂq%uﬂm 3R 37aRer I solw gl fafas
3ot g &

T JUFh soich glel faifdet i TATIAT W laRT IR fhar 17| guR-3iefdre ifaRerd aaEaar are
IT| gTerifer, WAT 3T H Aeet ar reer-3raer f@fast & afaa g & o, fFdr & v gaa-Far
EET I RIS Bl § ST IR 781 § et 9@ 3ol RBATT &1 Sooee Al gl

e dHe 9T sdw @Y f@afasr

I wafafed & & IN-3rq@ites safAfa @@ amerar 3R a@icn aifdr & o & & @y
W #1 9RumA Bl gl & & I Rwmar ar ar f IR-3regaifie gset @ vehawer B 3R @
Fh & AR FI3 Tgod §U AT selh gl faifaer & o W & e 71 39 gohR e
fafdst W Tk S & 1 Ao Jiafhar &7 3Hegge IR-31aien qecarhyor & o & i’
forar ST @1 1 I8 Toldh YA W seler gt faifdsr EXaer o gehrer sreie fr 371G B

TECATHYOT-aT Taer st

TEcATFNOT TR HacAIFeT 3 AT solF I B TAHeA Fa qrell P! sol geT & HeAT FXAT

AT FUETAT & sofeh glel (SN3R) 93 YA R AART & uael & v s aRoms
¢ 3R 3¢ wpfad & g A # g HT IFAGT RN ST &1 FTelifeh, ARAII-GedH T arel
Soleh glel T fAQWan3it & RO, Gellely fevaforgl & 3aeh 9l oeTe Sge Hi¥h Bl
AT T F, ARy F JEaIiad s TIelT U3, S 31N 3K Firdae § e 8l & Tohd
&I Fehel F Hehdl | ST FER I HIH Al 3FAGART H & Teh AL STl B

Th o3 dohelldh faoidd ol 318 A0 S FAET A9eTdr H "8@<d Soleh gla” ¥ soldh gl
AAFT & T & 9 [IRT & Th 93 AT Hl 3oHl R Thdl &l TH 3G, Tg
yefid fFar =r a1 fF allGO/a-Virgo & GW 3aT & sRIfAT @iftadhim f[eewor w—
MR TH I8 doheileh [T GHT 3UAAT ST [BART ¥ dEATAP soldh glel Pl el A
T fFar S TR g
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Aoy FeviiHley AfadeAd-39 Jiiesrde]] (LIGO) -31349T 32Fev vs ~gid Fer FFae
ITF &2 (EOS)

TS-UA3MSSIT aA # §FFd U ARG # oIS, ssegu 3R fofdarees, velw # ar
qay Wl & ABS-IIRG fSeFed & @y =] g1 T oRE HT &THAAT & ey Us-
T3S f3earey &7 ANl §=115 9% § (R R ¥ Al Al & HY) HAGRISE,
Ra # e & sarr Swem| Afdes dwaar 3R Adwsar arer venkmsshn-sEar
THATT & % HeEAl o AR f8eoFeX & T H TANMSAN-S3AT & dannfeiess siifaey ar
3regge fohar|

58 "ol &, g-FPRfer agall #ggld TR f@eH & Slissey @l & g a® 4
(FRATT) dEarcHs @ fohar arar o1l Jg Jeidd fhar I o1 i #AgRISe & 3ifem
A TAINSSN3N-SEar fBReey & S5 @ YLl TR INTH & aftd el H afFar &
wrhr gig gell Tg faReIvor hady 2021 de G 8 -1 o1 AR AR 2021 Hr esnd H
LIGO d=7Tfe¥eh EEIeT (LSC) T Tl fohar aram 2|

aiEe! e A dat & gaa are @ el Rar! & v# a3 ARav Jecarsyor axer
(CW) @57 grIs9elrser

deir & gAd gC =gglel dR SRR Icdlh¥UT TN T Sclolel I g1 reliieh, e &
¥ AN IBcaAhVU-olgd oelld HUH & HROT, 6 e & Hehd HT Tl o=l §8c
Aol &1 &Tellfeh, Adv-LIGO/Adv-Virgo f8eeredl &1 Soct Hdcarelieldl & @I, A 319
FHAT: 3P Fo At F 37 AT F G F BT TG R L

AT ST & 5 Sco X-1 TH CW Hehell & HIH Holgd @il & & T gl G Hdeaaehe
USSAl # § U "deeNad” & e w1 # el qfFer s oS § arfe vaeen
T -1 AR 3T A YR F Gdl (& ¥  HH gedA dlel Trg-Y SiFARe) &
Hsseg-astel T IdT oEIEAT ST Heh |

g LTS e (FFd Tl SEICYC-USITS, FallaR) 3T dlel de (TTAY, hefad) & HAT
I fFar = arl 59 (IO a¥ & SR ursUdrsaT @ AT R & v fFea s ik
3RS IHeTHOT HY SR quT q|
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7Yl ¥R I F TIfdT e & v el afedar FrenmRe FIfET#IT faesyor
QIEqeTs RFIAT FIar

TN i TR A ¥ e #@ gl TR $3td & aftd ae & fau
wifeghrr faveor & AT ve qff e & e fesor wfdd fFar o @1 g1 Sefe
SRR Fifead Eeawor seiee sar # wiftgd sfAfRaaar & A @1 rcayfEs
TICHIT &, Tg FFCGAA & & HEIN g, 3 wel-amsh Agifass §7 & AT Al
SRreteT #F amenst f A FoFE G F AU FOT AT g W g1 v R &
¥ #, g8 Avuifea e & T sgendr g Srar & Sefes aRome & 3mer & 3aeedr &
T 7 [ogar & 3cuea aa T 3T THar giar gl

38 R & & foT, 7ggia Ter $3ivw & a1fd e & fav $iEe dfer dcas w
3maRa &l afeter 3R S afeter vemRes &1 3uAer fhar o @1 8, Affea g fRgtor
3TUROM3T & fAFdR & 39T Far 1 @ 8l

Ig HH THIMSTAN IR Targen fAeafdcared & g v @gareh s3I g1 fha AGR &
1Y, 3R Thor 3 iSed Us vEelei, Jiaaidér & IGR-IT & IswEue| TarE (39
afirster $r fFufa werfa o § 3k 3ifder =wor # §)
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Rér LAty 3k gy

AT oA W IAefNer HEl @l FHASA TR F Toh Hgeaqul R Fdeard qoEdm g, 3=d ol
FIosst HIfAHr & FoT TAGT T JF TTlelT dh Todl § IR AT T ared BEeH| g &
avf #, Faics gfaar & W@ wfarhe aifdes weal & FaieA s gl & aifadr & Shse &
SeaTHAT FAId g8 ¥l AT &9 & gl & g & iR AEIcAS AR AT T gTiier g
gl

MAMATEA & & Th & Ig YT 9Tl AR § [ Ha soloh gler & Faied gge] g4 Holgd JI
3R 8 AUld qoieHAs FrasiiAs @ifad far g g1 a9y &9 &, g & deet #, gH
WISHR TgHIY H1AT & Th g3 g9 iR soled giar & Aifad & v 39 I & wemar &
AT Fh YAA-TBH HASAGI-ZIHT IciTelar & FAHliAS: Tgof3il & 39K & | &1 Th
3R, 30 TG & HeHaY Hd Holehel GAMCHS §T ¥ FoldT g, 38 WA iR 98 & A1y fHhu
AT FAET FeAT & [T YegaG| gAY 3N, 3ea@eiid Yl 3all $IC RSN Celedhd G 3o¢
soleh giel & @l & oY gorer S=rar &1 39 Uihar # clel 9ell # e FaleH Faer Hgifds
aRved o 3R &, S Fel-ahell Fraieq Faar A ey e & Ssar gl

SHeh 3TeITdT, FaicH &1 THgid, TcarhyuT 3R soleh gle & Tl A FdicH SATEeld, Sefgird Tegr,
3ENd YABEHATAFT & ORI &1 9ar eemar S @I 2l

afordr sifashr

IgT e fAWulcaAs &9 d Sacdd 3GIeXvll &l AT 3R Affea aifody aeeier & @y
SHPT IdT 9=l &1 BT A7 TH Al FT U T gl

S g & ARt & Ay ol eEedh §9 ¥ IANace T U S@en3it # uh A adf,
foe ve fadw ofdq A & w0 7 9flg geam-arel Hwer afAe g @ g R mar g e
PueT H@or A U IUAE T hareH aIfdelierar 81 A HWer & TacH & HS FITeTh T ot
&7 & fagervor fRar = B foy ¥ &, 7% fG@mr € % 3% 3rcafees qafad § S Tear 9 39
oueT s[@er & AT ve JHdlifed qHEIdr & 31fecdca &1 o & g

Th 3T B A, ol qU #T fohcra (LRK) @eni3it # dRaeh FdicH qHa & Heag= fohar am gl
AAA AfFd Fhefet dfadigs o frar arm § S & g B S @& REEa #ar g1
guniferar & Jersta &1 arfaiierdar & o 3reayer foRar I g
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AT Sty

Areg-a o F e aRfAa aifde i Fggie Bart & S aof & @y weEn] e Ry
& Tgaeul HT FHET Fr B gl e Fife & AFET ggrd yrae aRfFEa afFe F aecas
U & HY HUA Holgd HUl & AEIHA F HhoT FABT & fdger qw o9 § ~ggid &R
YRt & AT RAY] 9y & AGGst & gl F,Ig fe@rdr = g & A9 S 1-2 Msun &
=ggiel @Rt &1 Fear 3R sarki fapfd &1 @ée A6 3¢ @l 9 & siolel & A #Heg
Hehcll &1 Uelcd ellel 3R FHATIA Foil T dshll IT FHIAT WAI] Y& EoS T fawaAdr Sid 3==
HH RHRC, grelifeh, 931 IFARTGadr & I=7ad &1 3 3=a Hfc F AHRT TG urei &1 &
HIC & AGGUST & Y Hed-GgHaY ¥ Ig Udl o@MAT Sl g & 3¢ frd waR U=
WHSEIIOT HAT T AT ST Tl ¢

FHEAT Foll At & Y Ay fapfd & dedeel & IFARr el # qRAT &ATidien IOl
CART TENT 31T T3 & HAged ol ofid dl-ge7 MaiRd Tgadioih giocahior (HT) & #iay &I
St &1 8f8ger Afeard, @it & T ve &= ST, # e Ser & 3wy RAW] gerd WAy
(TATAd) & fAauor &1 dafifea wer enfAer g1 WT & el ARt & 3Redn geaAe &
oy IRTAT A1feeh W e SeT & U eh1ueh YT & IYANT &ih, Gollel o AT #ggied TR H
AR fapfd & @gaay 3R WA FARIAT Foll & dohdl HUGS! T HEITA fhar e gl
TATAN & g g @ 38eg ARor @ ured gRomAr & A1y 3ol IROTAT H JAAT HT, olfehe
el 8 3T dTf 3T Geled STYT3 o fheex fham amm, g8 fe@mr = g & aRfAa
AT o & IRA TATAN W fARFT SUv I fAefd & weasul @ Aelqd wA A
e g

FaicH Hles AR
FaATh-To[IIA TATeAT AR HR-IAT TG Y gea

TUETATAIET HRY-37TTT GAN T HET ofeg FINRMAT H Gerd 6l o5 IHaEAT "Fdleh T3l TelloaT
(QGP)" S=ITe HSIG 3cT:TohaT & 3idfeifed &I - FalcH HIASRATATE (QCD) I =TROT HIT=AT
FT IdT 9T gl Qcp%wm3mgcm$ﬁ@mmuﬁﬂﬁﬁmamﬁ%m
afsrd &7 & doT frar mar § S g @ AR-3e Aifadr B geansit & v Agcaqet grdfdendr
gl
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aRfAT araaer FgHET

aRIAT d9A QCD # 3[HU ab-initio TGl & Fdwh Tof3ilel CollcdAT & GRags IOmeh &
AT & Hedl A fHAT S T ¥ Tg FH S HH W el g3 § S FATh TR e AT H
A Fareh & TER 8T T 0T AT g, FAh b IRAT GSIAT & HROT GURT HT A0
&h, R Tr-fdegd 3R T & AT e IR TEAAROT T HAfdT war g- dehe
AR

FaieA o+ AT

FaieH [ #Alsel (FgUawH) A9 fAgial &1 v ddfous gAawor § S For iR gufad gard
Hifhr & Tealr T SSdr &1 9 39 RO H FEHH A B IFATT &d & S 3=g4r 31w
RN fAeA(ATT BIAPNT @R GgT AT AT &1 $Hh 3vear, T Fr Ao 33l & fow
3eeh URTAT AT Gede U & HROT, 3¢ Faicd HA 3N FYX # T&ERIcAs &9 4
FEEd frar o1 waar g1 T 3R IaisdT wedift & @y, Seewifos daa e smarAr &
W fgidl & R (3eeor & AT, fheeda @iffd wolt & fdegd varg 3iefetor weiRkia s
3R arfeler Tgel3it (3aTeXvT & AT fawe ydoewor AR F@ied HS-R & ) dr gguet
FT g1, FACH PIASIIATTAFE (QCD) Fr 3R ¢ T@T ¢, o8 Fared fow Alseal & &7 7 o geq
frar S @war 1 AT A AGid @7 A &F FH GAffAw ARSI F ITART FE g AT S
ehar g f off S A S WY &l I8 AT A S HAisdl & TON F FHSS & faT AT
HFLAT HIC Flcil TodNRGH T gl ST T ST ET 2l

AT SR & HifadT

T AT TR Hbfaerm & difadr Hr srg waAlfas Rgial & 61 o1 W & 5 fF R gawgar
F A3 9T FUl A gegA T gd 81 IE Hahd ¢ Hhal § [ o« 3G F AAF Alsel A IR-
WA TF @ FO R fFar sl 9fe 98 37 w® @ &1 98 §9 3HaRke §9 @ Aol
Jia:foharcAs yonferdl & g §, SHTav Hohd TFTAT & ddo & folv BiEaa & v 78 Faes
Al el ARt w fGfAa aa i sragewar g1 g7 BfATs dor @1 3uder = [ & 3R
fafld w7 @ & S 39 HiseT FI 93 TAH-CISH dlogd H HAA A 0T FX Fehell &1 30
87 A AHld e & v Fdef@s 7 @ 39aey Faicd FYRI Tlehld (S ST 7))
W 3UGFd FACH TRGH 3N FdicH Hfshe &1 o 9T ofemar o @ &1 dUehidd §3 =@
AEIR &l IAAd X & fov G&aTcAs ot o 61 57 @r 8, o9e dfRas Faeqd g & a3
Hedl & @Y ey & il &1 3rcaftes g faavor yere far g
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FIICH BS Ul fhfaad haAaTeTe

s FgHE

gl HEY o6 QCD & 3T U YAl &l JeUd & @ Il oA AR 3¢ fAffear gfshansit &
foIT IM0TEAT T § ST shremssy #ifdehr 3R 38 3mer & v yrafdes §1 3Ta-o[d (FAedee-g-alaee-
T-AFEC-T-ANMS, AT N3LL) HA Tl W ToR3ie Wolel & AA § o 3ffqyr few e
3cuTesT i FgHIST T T IS | ST Hre ol FUsel (THdT) AR TEAl (TevEd) Iee &
dIg & ARG ATAS &1 I§ Th JHTET oHIfoTsT T 3YART Xl ¢ oif 93 MY FaTeh gegAT T
# IqH & WY BN FheR BeH & oA HT qoied Far g1 3§ IRUMA & 9o i & faw
HIAAIT HeFersareret I PATASNT 9 SAaRTH 3TaeTs

AS Asd HifaH T W

wAfAe o A & gar 9 § S Ad Alse FHr eI & G H geAHT H IHg GehdT
¢ B ST & AR-ideieA Farh H &7 gl & Haollehel o Hol TATadll & Jehral Jof A GieT
& Y@ifhd frar 1 few ST O W 38 Wiel & THE HT AT AT A1 § ST Sl
FARIAT dIgel T Ffaefierdr & Faftd g1 I8 fe@mar = § b waifdes A o ot #ifded &
AT Alsel @ W 75 TR & T egaAa st @ I gg o fo=isT gl

g o reda fohar o § b 35 giawiss LAl A AT Fell & THIHUT Al Hledieieh IR-ATH
@@ Sl & v gider de e@rr & ured har ST GevoTl 8, S F© HeT &fdsT FH7Tar & dgd
HiHTA IRART H T Dfedt Fr Ssar g

ARSART & ATCYH A HAST FgadreT Faad Arsa 3T ARNASARE

Teh 3HAd HHE 1 YA el E1g Alsel & fAor & fav fhar srar § S ~gfealr gefet Ser
% HTEY G g1 Hiser & fagU WX T FT 3G R @d-ERor 3R g F it
SeTATS & Hedl Sl Afasgaol wtel & AU fhar Srar g1 sEedAs H odl a5 IR fawHAar
TAS H 8 AlSS HI 3YAIIAT T IgA [ARelvoT foham I B

€ g8 FATIdT & WY 0F RfFOr 9ER- 1l A

guilg AT 315 AT & el A wgfeAl gegAe Afgad # WIS Th g S 9 4
cgagd ¥ GIod el & Ueh 3HThSS il gl ~gfeit A9 Afead &1 v Alse egy- 184 a7
& YR T GFAAT & S I Re § T §5 FATIAT HT HTUROT FT qelel HIar gl ar fF7sor
HIOT YA AT & AR el 81 &Telifo, e Glele ATIGST I TAMITSIT el & ToT, Th
HTARFA Sl FST AT & AN Teh o TR W Sl dF & AIHA § 7G[eal GedA 3cdel 8d &,
3R HNfT Alser AiseT ATCS! & 3uPFd fahed & AT Tl Hisiar e & TSR X Fehll Bl
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TEATHYTT AR TRE F woma

AUTHAT TSY-3M8 WAl o & e, Tocarehyor JSas{fld H U gy (3IRTH) et & FdicH
gHa oved 3R UE-ted & ARG TR A R o I § S v Redr @her R Fgfear
TETen-genrar Foasl AR el & IR war g &HT 3R 3HAT Holed & U olvesT fawar|
3= d9A R, fa@Ra arell 9fhansil &1 Socited kel dTell ofted &l HJeled & aifaefier 9 &
30 oied fAYHAdr F S0 @A T YAH Il gl gollfh, SId dYAT HH g ATl g, ar
Ja-frat FAESR g St g 3R favEar J9 S g1 SR gC fvHAdr AF  "TTecarml
ATISAATHE F TG THE" § Ug Ugo U Al fAWAAT & &7 7 H1 F Fhll g

I fe@mr aar o1 6 S9 a3 Ufshansit o FaIg & YHIED S €I H I@T AT g, df aF
el ARISAATEH (Jecarehyor) T HHGAT I Tieral g1 Jg ==l &1 7S ¢ 6 H8, AT dR ),
T A Foft WA =0 R GO Gehrer =Gfeal GeqAET TR AT B S5 ¢

3% HeX 3R sk TSt

T BT 3R T TERFeR @R € e sdclc Alsd & fAFdR &t 31& AeX & Ua &
ifadr Afser grarfaa fFar s=—r § 3R 39 RE & Alga T GgeaA3iT F1 AaRor F gdr SFemar /=4
gl I foamr s=r § & 3§ Alsd & FUT 3 HX 3FAGAR (SIS T BfAIA) 10 GeV &Hr
qiferglel Foil & T HRISET IARET TUA I7 1SS T JA9N gRT & AT gl HAlvoieieh ¥ &
faRera affaela 3ier fr carear & gahar g, Ife I8 3faRea #@er srar &1 o 9y & [arer
al

SEATSIT DR JIT ST GeANIATOT T (Ygel FAART &7 Sod) T 3R o SIem 8,39 Jor & v
dd 21 QAT & FTSZIo oISl TUFCH T Yhfd W TR &ieh Vgifch § & S & ST & STel
3R T & faEa, faarer 3R &1, 38R For 3R T arsdieoTr & g RAifSge seie gt
() &1 enfAe fRar a3m § 3R fOvrar & 3regye fhar aram 81 9T gart 38 R & 21cm
FTSEIT AISeT fAeetel & GReTers qRomA? i Joiel STl &

wmmmﬁwﬁwﬁmw%mm%,wa@ﬁgc%gﬁ:mﬁﬁm
fAReFT AT (earel, Ieesr, IRT (i) Al & sifadr 3R 377 Fefda Afsal & IRka

@WW@WW@?W@H@@WW@W%d%{W&vQ
gIS Telall (UeT-golaciod-dlee A1 WNSdT 390) el feeter AT &, 3nsdeags digdr ~gfear aeaait
3R GeT AT HT e TRV fhaT T §1 3R U feH S1h AT & &7 Siiael dlel B ITAA
AT ST g1 $Heh 3elral, 36 ueell # o el # I ATh gedareT (NSI) 8, ar T8 ~gfear &
alele] HHTAATIHT I IUEAT 4-Folal Ffeal TRERT (3 AiHT + 1 dIsT) & HH & folv TS &7 &
# STl § 3R Q@ NI wsrat B Sfre S @ gl A SHelse sgieel T & ATA |
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URTAS STEATS H &l 3eFT-37e9T USASIS ATACAA dd WSaRIT Hobfolod, 3IHA died T Idel 3R
FoId BES ST Felarcidieh %ot giforered &l fHarel driceher fhfoierd Shoash & AR Srar &, foae
ded & uifiea ioed Alsd & T3S Alsd &l &I PFcedd Thek AR al HAdd ganT
faeaa & geaifad frar Srar g1 @A%adr oems Sl §1 Taa¥hd §ARIAT W 3ifger @t
s W AaTa 39em A 9 & Jar & 3R 3T AR Fr [ATr 3R gdqeq & Sar g1 5
aROTHT GRS Tecarehdor at & 3Mgfcd R fadr S ada & T Teihieed TSe8fA e
g, 1 AT SFIRT STl § 3R s1fasy o 3dRer 3menRe f3earexdt & 3erehr ggarer r Hermaaasit
T FOTAT Y Fr ST B

@ma Hor Hifadhr

FAATT H, W, Yl AJAGR ASK TCHIEBRE AT AT WeAda (ASF) TeEha FgaeTr &
faeeiwor 3R AiFcdX 15 & 39 FHeAIH & ¥T H FI A o

2015-2016 # MARAF T & 7 vag-y 3R Ay afafe®™ & ghoer Mrk 421 $ir a'g-a'i?ﬁai
qRadeefiedr 3T dgaay reaaa

BHA Holl-d3 Foledrd URAAMNAAT & of&T0T qulel &1 gaar & 3RAERIY, Eawe, Baf-verwdy,
ARSI, e 3R 3= FEAIN & ST FT 39ANT FIA g I F (I3 = 0.031) SeloR ATGRIT 421
(TH3R 421) & HeHY HReTdeX 2014 ¥ S 2016 T & 3YMOT| Mrk 421 o &5 974G
SEFECAT AT FE @, afhd traXy AR &dr A oo der A ofaeiiRE ¥ & A
afafafr fr afar geffa $i

58 Al & e, ae-d¢ Ser uan faRed aviwe uesh &1 gora o gfafAa fEsmiel
38§ W 3Tddd Ford IRAdNedr X # gl g-hor 3R sgd A ot arelr e
T, St o arfafafer & srace, fe@reh 8 ¥Ha 3HaTel & HAgcaqul HhNIcHS HEHaH | HOR
U F$ soloRkl H W U fARsSe Hfdel-TTa-3odel Ugicad I AT g, dAfehed ggficd 3waas
JaTE W A Bl g, ST Selol IRaciaTelieldl 9 grdY glel arell Yishan3it # seelld & FATd it
gl

a¥ 2007 & 2014 & ST & WY I 3T AT H g §Y, g8l THY HRTSl R &l U a0
STHIT 60 fEGar S HAT 7 3fifeahar AR GeV 3cHod & &g Th AFRIcHAS Fgaeay HI A, AR
JTeedel / GeV 3R IBAT & T th AFRIcA® TEHEY HI AT 3cHold| ITg 3dallched Sic &
ifCeenel/sISdl 3cqolel &Tal & SETeT 0.2 YRAS SBAEH TEud WSA-3ooael &1F & 36ET g
S AT HRr FAT S H FoIrg [TaROT B A-ATHT BT & T §gal &I & gforg far
T B, Tg cefar § T Mrk 421 # gRacdereleldr v 90k 9fshdT GaRT Scuee gl T FHIE=T 2

37|SINP



ari¥es gfadesT 2020-21

3FHL J1907.0+0713 . & amAT faoit & ar & fA@AT0r v 3cufea 1 I Ham

e moTfas arcal (Shuadl) & 3ieX Teess TER-BIHIT (TAUH) &1F FafFew AT fhReon &
FHIfad IPIEHdr &1 39 H1T H, g Fermi-LAT ¥ Teh §3 3cRic &I faveivor fmar 3R amary
@ 3FHL J1907.0+0713 &T agT 3% Agcad & TY IdT 9T 3T g1 NANTEN2 &arT forw arw
CO(J = 1-0) 3eT & Uar =l & & 3FHL J1907.0+0713 GMC & &y 3ifacardy § fSger @ aar
SIS 38 fhel s-1 &1 FHLJ1907.0+0713 T HSH 3UYFd T Ieifdesh FUIAar A (SNR)
3C 397 & o@TeTdT 0.13 33y gT AT Sr & 3R Ig Teh O dR & Gy AT giel § S Ueh &ll-
Qe Agell § 5T 81l ¢l &A fewrd § 7 3FHLJ1907.0+0713,3C 397 & & &S aiifdier @aer =7gi
g T & TeX & Ay His feufderd d@aAer o &g §1 3FHL J1907.0+0713 & TIa¢H HI galleish
IR JRfAd MY IS UH gl & @y fhe fRar ST gehar &1 &7 3FHL J1907.0+0713 &
T RO i gIfad SF 3cdfcd W & T R & 38T TITA3R, §3 A W Weer dfgdig,
#ans AR & dRPT §ATC, ThUATT TR, 3R Jar AR Tl 1 3FAcaR Ad & &9
H AT 1T g

#mﬁaaﬁ:ﬁaﬁﬁwwmwmﬁ?ﬁmmmmmﬁm&nﬁmﬁmag-
awreed faeawor

$H HAE THF (LSB) PREEMIT # Fgd 90N, FH e Gefed Il dRhd 3FF g & i
3ifceshel Bfaal & 6k fe@e & €1 3 ey grgie (H) 39 & 9gd 979 & S a5
ﬂaﬂtﬁrmaa:ﬂ%ﬁgé%lWﬁwﬁﬁmﬂ'&%maﬁaﬂ?m%@ﬁéﬁﬁmgﬁ;a@
TS TSR & TG, AAYT STH STt Hi Jelall H 3oeh I §gd 93 Flel qerd (Sea)
gor &1 37T H & TATHST HREEMT & 3cTole & Idl oIy HT HEAT W I Hid g3EmaT
IM3B-3TUTRA IMATY AR AT JUR/ATATHT FHT 3TN FAT, AT Wehld calieapid W (HEw) 3R
TFAR fhall W (TEehT) |
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wufaa gerd sifaer siiv aifead sifadr

e AT gafaa vyonfaat # fux Rufa sk w&faer

T) gell yomel, for@d 3ol &l olaR 99 fhar Srar g, garfad @A & &0 # S S gl
e sifas afshamsit & sreaaa har = St Faifed 3mafds 3mEd gonferdr & SiA-
SR & 3dR-Iel@ I AECHS AT FIBFa & v v Tose #ART geT g g 3R
far oY 3rT-ue-3mare gRagaT ufshansit & grafe glar a1fge Sigr age f 3uasuar e-difaa
qrerm g .

&) ofE-IT Y5a Fdws B3OS gIeT &1 & TTY FAATAT afgsaior Ufchansit hr T&ar & TIETT &
foT e [, sit o gerch T3 AR & A1y Teh R SRER-IRE-SHET (Fdiels) Falnor
¢, fasfa frar = €1 I REmr = § & o9 e 3n9-Ra & g¥ giar &, df gedca & 3dR-
TgTa 1 AAHIAS TNRACFIT Thidler U= Y FHFET ¥ 3R g ¢, orad ven-3maredr
szmﬁﬁwaﬁﬁmaﬂ”@am%lmﬁqﬂamm%aﬂawgmﬁw
JrATaE g, St Teh 10 Araefif@erar gt $r 3R o Srar g1 #Hifas aet &1 39T 38 feus & fow
foham aram & & 3merm SR @ ¥ gl W eI AR B HIAfAshdr gomell # oefcd # 3dR-<eE
F JOR ¢anl faeR & 3 &1 aRomA 81 s8¢ faulia, gddcad & 3aR-9gid &l 3T R &
HUS 3NRSFT AT AT &, 3R IROTAFTET, T TR & s)gd wofad 1 &

T IeAARYT HJeleT JoTTelr & WreifAF wHforer apor

g HfAAEd & ay AT TA-deel Aisel & HGHIAS Ehidar ol W AiEIS f5H Fies
f3E3iTST & womal W aleRT Ak fRar arr 81 #se 7 IR-wiaa fAsmarcas afaeiear fr wmger
& a9 ¢, AR HSHT 3UANT g FHA & WOT WAV & arg AadifAw aifalier whfer &1 sreags
e & fow R Sar 1 Ageaqet gfaurest 3R aifasie aae & aic-is amsaes Jer &
Y Ueh-od IMlel GAHT AR HHAg 06T & fFehror ar=r g1 I8 fe@mr = § & &
HecayuT foig & arg &7 IAfRieldr AAwg & & el gl § 59 4o f9hR grafas giar § o
g A6 BIAT 8, FE ToaT § R A g Alsar IsAIAfE @ e aEafitE g1 afaha
THfAT & Tl & Hohd &7 atel goult sraRid sfdher ades fSa3iist-3itsy Refer wufder @
SIS & HRUT FEAT GIadfBedr g7 I 3MTASAS cgellol-hd TERAT T v fhar arar
€l FE AW oA IAT § h g U HARAA-cIsA ard fahR & IR Alser # veh 3u=aEH
TAH-hHT ThHAUT & ThaT ¢l
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g RTed 3 AT

FAEAA 3R RGN germal & g RER TRAT FA v AT Feiferd gomellr # whfeer 3R
HACIEHTAI U @ AT X Fehell 8, 51 o ATICIGISISATAS IR AT I7RATT ST el
ﬁw,aﬁraﬁﬁa:maﬂm?ﬁa?ﬁgé%l%Wﬁ%ﬁgﬁﬁﬁ%%ﬁ@éﬂﬁﬂ?ﬂ?—i@w
BISSISIAAG Hise & fdTor fhar Srar & S fo6 R auiies qarr @gea &7 @ ReAfes
forar STar §, 3R Feer TRifesd 391 3R wrifew tisfeq sBfder sa & ki & Tfes
THTAIT| Tk TRRATT Teh-ofd M AfAerior T fafdr a1 3u2er ke, arfaefier =X & 3uged
¥ IRINT GHE-G78T T FRF F ATl Ordieh & 0T fr Sdr &1 [T
AMIEET & TR X AlSA T Thiodl T oAl HeCIThioldl doh [affiesd JhR & Araeifas Thfoir
SYAER UG iAd T ThaT ¢

ANT F [T TodT & TgHag Tormelr F 3=a-a rfa=areswar

JTRIRIRr AT HRRIETT FuRehsded H, Hol Ffaeh Th Toal @ Tgdeag TIHIARCS (TTh) Hie
SR §, 3R AlaTsel TreT HRIW & Ty ST W gRHSTFIE Scuea gicit g1 Tg HraA S
& Tl Todt @ wedse gomel # ITU-ERll GuRehs{Fefadl ured #¥el & fov veh a7 ar Al gedd
T Bl HE-IRA W T Fedag 95 Fogelcd & Uh HIURYN Hised # Ig YeRid fmar omm g,
AT ReT Bl A & WA & R W, foh gurehsielddr Alsel AMEsi H Th
faFqa s@er & fAT 3R & o9 $5 SR 3R 7 d5-39 Qat g 7S g &1 AT FA
O a3, Sect o guehig A & Qe fAeeH # g R gl S-S SeterieT ege U Sird
¢, ehsiacdl TROT Tgdsg d3 ggeley & g dsfaw giar g, foash s vh R% v ReAwRes
Ao BT &, 3 U BRATATEH Aed, AF gTh-Hed 3R g@ll TRE AF Mott $goleX ol giel 81 30
YR TE H o shael SHU AR GROMHT R & §o1 goRehsded & SR el & v
AT yare e g, dfew BRATARE Aca R tuw gre-Aea S faRl ol @ o dmp e g,
fSreret wefr sreporiett & forw &t HWamaee ¢

F5-A TAHIFIOT 3T gHATHIOT

TH FH A Fg-RR TAGFHOT (TANTA) H IFEIAT Tefood ATaFd-Fleled seiasl AR TH
TURAEF aar & 3uRAfa & fFar o= gl W 959 & 9e & §9 H @ g I aadd
3ufEafad & Fs-Fer TANIHOT 1 H9T FI1 &1 59 F1F & IJg YSiRia Far =m § & vadiva
qreieoed ofdl U T aladid $ 3UreAfd 7 Slifdd @ §, gleliih TG TROT &I JIed Fel &
T 3maeae ARAEE: 9T fr adhd d¢ AT § Fifeh dIddid T AT 96 Al gl TR eos
el g & STl T IUREATT # THANTS TOT Ueh ed19eh IR-TAiSh Fa-lSHgfdd =TT § g
g & foadr dis s & @ # gy & @y g e &1 ¥ ¥ v Rwifze 39-
faadfares =T @l GG AT sl SaRT T IR Iequrd, Faied AT H efielr arfaehr, 3R
éﬁa@taﬁrag-mm@rﬁem%l
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Tafad gery Sifadr & & & FIWF egaRyd AR ia:fharcas Faea Rfrea § #5-RR
TATAIHIOT (THATS) HhAUT T [GAVAT Ueh Hgeaqul HEl &1 Teh 3T HIH THAUA H Tehol-ah0T
3cdSTAT3I T @IS AT & S T ThAUT Hl TAAART Pl gl AfASE g & T, Téed et
P ITAT FIA §T Th A H TH IeIaRedd H:halcas gumelr & fav vehel Hor i &
FEAT H HEYIA AT YA AT H rar Siar g1 AT G § F The-HuT Icdatelr 3R
Tehel-hUT [9ERA T &X & Al & TAWT Gelcd & TAfRISC #Hedl 1 30U TASIUS HHAUT &
T A®Ior & $h W & T fhar ST ddhar g1 AFha wWoT #H, T3t & TUET gdlcd &
faftise e 3R whioTe aX 4t e Hedt & A & gid ¢ Siefeh THEIT ToT &, gl A
& fov fafse & 799 g ST €1 TS & TUET geicd 3R Yol e & H@Hedr faaRoT
F, AT TWOT H AYFH AT-TTA ﬁw%a&ﬁ?ﬁwa@mﬁﬁﬁaﬁ%ﬁ?m
WO H ol F YT F HAS IgT S Fl

FigY dfew Ase

el &1 & Teh it el HAisel H HITol-[ehedd-ustl gIter o 3ueT Heord drgeht & fAqor &
St &I g el & AU fohar ar ar oifh I8 fG@rn ST &% & ags TUeigeor
(SelheTgaier) BIATARH st & wa (1) & Ay R wisr (Rpsdn) Far g1 gsead aad
HeA| GaMnN & o1q # BAATATESH # IFTsedl & A & AU gAR IROMAT T F=&EIcHS
forssmst & Sfer 9= o

HAraege F gAFci A o

10 K9X 37e-3ics Haeliar # gelacifoleh TRUT GUFR0T T 39T Fleh, Tg fe@mrr a3 ¢ & e
P Fs AcEeTd Todl &, YT FSHIAT & WeTh, 62 K I &R Far 51 Ihar g1 Aie Fraf
VAT T 3TAT F I e@rr =r § F RBea add s & e /R & FRoT
TRO-JYeh AT IaeAT H SH Sl gl IR Fidac Aceesel Todi %éﬁira'g’-ﬁ'ﬁﬂ%rﬁﬁ
Fr fafa e &1 At 3feaf@a gl
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g o wufaa vard sifad, sgaer sifadr it gqred e
wufad gerd sitfahr

HTHETA & &
o FaicH gl RveH & aRaga

FreqaeTer Afafafiat fr ger fdvarne

S8 Wickhse HAdlelsl ARl I Yoehed, faeTer daehed (THR), Aol JTSRaT, glereliaren =RoT
QUFROT & 3ehdes e IO & fAU S Sdr g, 3R 6k G @l & &9 A 3uher fear
ST &1 39T QEse Haeler AT § Mnd+ 3MAT T IRET IRATT & FH § MR FHT derar gl

AIASTHAIRe T arsq Glise dehelleh T Jolell H FAe IR gRaA gefice deafadhr & 3R
ST &1 dleliisheedsa A BiGA03 FF dTIATT TR Udh §3T HIdclhalRe YHIT fe@rdr gl 37
AR (Sm1-yGdy)0.555r0.45Mn03 (STl y = 0.5 3R 0.7), 39T WRIABE TFIAT Ho2CoMnO6 3R
Pr2FeCr06 H H7acr-ci@die 3R AacrdeliRe qaral 1 3reaasT har a2 B

TF AT A R Sl g & T 3Euiedta W odlelec gden RhoRl A 54K @ S f
guhsiaefady adr a1 g

gelaT-gedl AR HHAUT-UT IMUTRT RITHISTH H Tg&IC, HIST T, 3ifcarerehd, ATcrhelReh
T, HIAS-RIY, el 3HERET 3fe S o7 gid &1 o At &1 gfcieshal c¥agR urfeas
qIIT STl g1 3efeh HecaquT Sicuraent &l foishlell a1ar §1 RIASe ST H fhEcellaor el arell
T H% Uiier Sifae g3t @ UeiRld drl gl Teh Rickhse Al AR W T3 3-
UhR T AT P Tefid a1 g1 gTdlifoh, s IN-3TFASS Rickhse AT § folee HAR W/
YT WRICERISCH el Sl g1 U 4T Ieh{ehrsed GdRh3C1-xBx (ST 0.00 x < 1.00) & ETAIcHS,
a1, faegd aRaest AR ydAe qoit &1 S &t a1$ g1 | arEl A HH AIHT W e mA
Q IORAT IS &

quiteh FdicA §le (IQH) WoTTd T el & a1 ¥ FICH Flol YUl i Fard & cdlelitolehel ©ROT
é\?lTﬁlﬂ#é?ﬁ'Udgjd%ﬁrqu‘ ¢l 38§ TWOT &, uerd $o FdicH AT & AETA F HaE b
HETH @ URT &I HYUTlel AT & Sidh ST Uleh Sogolc Tl &l FIEN & 91 For § fob woh
= 1 {dg T I & 3 SBATIHA HIS Al AT ol &, Ycdh dlelehcl e2/3h & HIY| g
fard Hedt & WY N AesiicAs Jagehecd ToR 3ceed Xl ¢ (T ¢8)| 8 g = § &
T AeelcAs s H Hdoel S 3T dechig &l H 777 ASHI-HIY dh G Heholl gl ofell
Holel WSTS dT ¥ fHeeilcAs Hg HIS FalcH Tl FEEROT & IR & T H HH A Tohd

gl
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e B=85T

[ =TOTAL

= 23 +—51=DI1
| —S2-DI

yae sifadr 3k amnh e

Aer & &aF

o foeT mared yonferdt Hr gfE, wxwar iR o
o HAT AArETIAIT H ghE, FEar IR o

o HR-A A’ HT gig, T 3R o7

o eEhd W AR ddg duee

o TEl R S HT WA 3R Irferehera

o oRHA gl W SAT-3703H B A AR HAoTeT
o URRTFHTS Ty HT arforelierar

o CATEAIAFH

G\iﬁ- Q. T

ool oo AR amwal faeie 3egeare & enffier deilfdle AET §9 @ "ael & fafaw dfe
TR He ST &t 3R fFeeT-3marel gl & Sy W HH A @ 81 AEY 397 fHe-anared
T, 3dErereh 3R Frdforn gerdt 1 A wer g, [SHh a/e SoTht SEesit w S 3R
geA-ta e 3R die@dfddh & fav gefe fAffes sifas gt @ oged e & fav
IATYAeh Aehellehl T 3TN Fleh 3oloh eI SI&TUT JUIST | SATIh THY &1 H JgeRk st
Soaee & AU urg-pEfae Sx%hH H SdFciias WG 1 FA FA AT g -FIPTAT
gifedR & 3MRTed BRI F FAIDFT T, SelFeliar T 3R V-8R Fesa Tio2 &
ngm YAOT; Yoot aTel AT FEECH W IhR-TT (A seileored & Usiefaage &9
¥ fahfd deiegamr & ST v av WOET &1 F#AT0T; segeled-g-Aed HhaAoT W i
e AR BRECONRUT dT9ATT HI G81d; Sgeish AdIaRRl & Fereld & fae el i1 HifCeher
gfAer 3R AP FrEt w FRERT wH F AU Se-Bred R aRSa wpit & @y sEd
EIGEIGECal e
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gaaAre v afafafat # ger fevaw

) nanofiber
T FEfaeE 39l @ Agad fer § o —

N ﬁ.mo__o_r 3@3@% 7 3Hm Dissolved Nanofibrous Side-view Typical Top-view
E ﬁ JEI', = k) a; from XR from AFM
Ay 12 nm [ :

sz

! 72h — “2 pm, /60 nm
FIafeleh FUATelhl T 3TANET Afohd TATHAT & L2
. . P3HT solutions Solution-aged P3HT thin films
] H fRar Jar § AR 913t & solacs &
2 SVA: no improvement TA: £ improvement SVTA: Ap_improvement

-

9 # 3UGNET fhar ST g1 0 YO H - e = -
FITeIh SCIHT Dl THSTT dlol FoTFeT STTHT é@ !Z!EEIE %
& H sﬂﬂ? HWT F fov grafds Hecd Effect of annealing on edge-on oriented P3HT nanofibers

A T g WG UF hEfAw I AT HT gAdclioh S I, YA
HUAHARAT (ClGaPo), Tclell fhedl & &9 & (T & Aoeg §7 @ fe@ramn 3 §) Gegafeyd
3HE AR & 3 d A &l § S §H Frdfoleh H $IBA H Aol SoAHAT Hl A il
& AT 39gRT SRR Sar &1 3r9dares 3maRd 3ueoT|

agfTad IgeIh fhedl T 3T 3T [ oo \ -~ e ® a »
SAaClialh YR, SN THT 3cHeld SRS \ ;--g""'ﬁ'.'ﬂ

(Tar § 31), BIeiaifoes (9, 3R gder frea
cifoiEe (AUhe)) & 39l FHTAT 3Ty &

fov s afha &7 faa &1 sgos SheeeadT, '%m s o(pDeO» 8 B OB O
e NMReTE R SexhiATe cFaer & \ffk o4 o< .I.-S...?...Eg-
WWW@W%@H@% T d o e o e @
SUROT T arel IRaee AN F e |
H TGT el H Hee Y Hehell ¢ BT o Teh HETY &, g’ & W@ R g & gur

# faomad arg 3R gAe velifeler & TAe ot fAafad forar am on, foaer dgaR 3uaor
T[0T 9Iod e & T At Agea g

L]
L]
[+
°
o
2

el IR foheeelaar W T Ay @907 & @y AT 3R & sAalehor, FARNT Alhoi &
Wﬂwﬁﬁ%ﬁw*ﬁvmﬁﬁﬁ%ﬁ%ﬁw%d & 3TRITSIeAs dehelle &l &TT & U
YA H, TH Ueod gl AT Fedge W IHR-TIIAT Cu Al & AIf@g wo=r &
ERFaTe gy 3 T & G B R F deeee &9 @ @ o R)) 5@ Re H O
FANOT 3 T & AT RICTARRI RS S & ¥ # A R @ wdr ¥

dafsas 3fferarss (A1370) fhedl # SPIcl-g-Acd gifoRie (MSTAL) faAvar favanit @ fSasa
I3 H Ul T AT § S ARRY, TR, Bl oaife A 3adien @ it
Vel T &1 A3 fhedAl H fhecely Joracdr AR sas drar der gy 3uaon & Ao &
mm%%mﬁwﬁﬁwagﬁﬂmqﬁ%lmﬁﬁmﬁmﬁﬁﬁ,m&
PIEIgATele] TIFCIERIT, dTIATT & Teh Helel & &I A [-V AT S TR HT Teh @l # dga
ITANT & AT fohecelld 36TST & 3R AT 3edhfad el A HAce el fFe-3mared aft &
golerclel A 3N g TSl Telcd AT (HWEISeey) 3T Hifoledh [aaie Jee it 8 o8 Far
HSRUT 390l Higd fAffee dehelienl @l AT Far & fAw amey fhar S dhvdr g1 WEissey
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& gfeRigear & fEafer d@waAor it wflg fAAvant & #ee ddicge ot s awel 3R
faTeR el (Sscguel) e & HROT Fgolh AAIGRG & HAleld H SWN ST Hhell &l &l & Th
AT H, Il (ARTg) S sgersh & Al & ARt o Welssey Al & HROT
RERA & Ay uTg-5=geleX HhAvT & Flekrey fEafeier afgd goierelr Hha 1 Tef faQvansit
fe@mar gl

3o, FAfPIA & 3femar 3r¢aree AEalT
F3 AciSelaciid 390N o [olT TFaTfeld
fahed &1 T TAAT TATCN eT-37eireleh-
ard TWIAT F (AlxGal-x)ylnl-yP & Te

T I § ST T2T UeRI H Il oA H
fIT 3¥segelc GaAs #s@ge W i@ |
Il &1 30 WA @ U UI-3TETaTereh- 4T Bleiseael IR fohdm ardm T it 3fffCeeshel TareH &I
T AT H H1H W @ &

Rigerr afaff

30 T & deifeieh Ty TS e &1 3UANT e ITEU A dfha w7 & afAe §
IR e & e 3R WRaEE & o afde §1 adas & o eesa aRaeee afema §:
(1) fT-13, $3H-2, IRIREIVE, SER H TS T ST TFH-Y TheRdT SIAcB (STSueauy), (2)
BT tharel, haeh, ST & HRATT SIH ST |

1. IfIT #) gear vFg-¥ FHERT (GIXS), BL-13, INDUS-2, RRCAT 3N

g5q-2 Rishieier fafeor giaer & GIXS fiaese (dIUe-13) S Thel HARIT & dTg, gdafor
AT & TEd SHST T W gl FET & F@W 3 fFU v § I wad, 2021 F
R&T 3eflest & ToIT USRS 1 Ueh 3Tdea fear I &1 Ueh cdiaeh 3UNaTehcll JRecehr
TR Fr 75 & NFasT F v e WEEe FE, Fued 3R 39AeeRant T a5
RRCAT 3iI¥ SINP GaRT Yarel faar S &

2. picia bFdl FF FA19IT H HRANT SAATST

-y AT Aid Bield $erd), dhgeh, U #H ARAT didesd q aig & drel & a9
¢l I8 e ol # e (3= 3R A avAE, 32 gam@), - Wiadd-ord 3R
WA el & g, BI-HIUT THFEY 0@ AR tHhd-fheead fdada oy fafdes
YARTcHS FiAUTd Yeled Fl gl HRA-SIU Fedel 3Tatled Hdshd & ded AR
AR FI e TWREE FRT 3R 3uARRanR &1 IqdT ar J1ar &
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e FET 3N AU AT (THIMSIHRD): reqae, fator 3k smsed=

THITETAYT 7 fraor 3 wfdveror

9iFe THTHHE! tafAvelT FRT 2020-21

9Fe TA.THH. 9§ 2020-21 & AT TERATCRIT R Sierall 2021 A AE §3T 1 Fel AE (13)
g TH.TEA ol (e difadr -5, saifas faae -5, dgifae #ifadr -3) & Fiwd 7

ATHRT T I_T gl
dgifas sifadr
IHST el

&I ST
g oie

g sifadr
Hifaw e
AT ST e
aaa as
AR foaer
AT Fedrer

Heifasw sifad aeawa

Sauifadr o=

3] Ao
A & THR
g 1y
HYoT AT

&1, ggelr AT # ey gy greasmH (3ewed - fREeR 2021)

ICLD] IEIIFH

wifeghg g o, SarfRIy Setofl, Ere: S 3raeT . 97T

FaicH i Y. STy ASTHCR, E1T: AHc 39Tell
AT

FaieH &7 Rgid-| o, §Xaes g

Frgeed HR FEAAS aF W Fouas TuT

&2, gall fAAET & dhfods qIadshd (STeTadl-31de 2021)

IELD IEATIFH

word gufad gard sifadr Y. 3T 18T
ArdeT e sifar 9. 3EATT HGAT
3 weret 1 9g-’R g Y. Hedd® Tl
For 3R wufaa gard sifadh & GY. ST FeToit
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& 3. gfReeEAeT Ay el [ (F73-31re)

GIE] g efids qddaTH
A IT Teh FATRA TS 3 AlSeT & FHT U1 3R a9
faerar 1 arfarefierar
AT ATl F-3marel 3msfier Alser # gfAader o 31T o
Tohfeehel thelldlall
whka area o T ¥ FEAAT T afgsaior . 31T g
gfshaT (TASEP)m
yrafaes sifadr aroawa
. ggell foAmer & i A areFshe (3R - FdsX 2021)
Subject Teacher
g ity o, aTfRIy aetet, Erw: At 31 . arr
FaicH Fith Y. AT HgTarT

FEogeAad IR FEAHF Al

TANINTcHE dhelleh

ot guche F@Sl, 9 HAT TFR,
Gr SNy g 3R T AT HHER
HAIST : O, FehodToT TEITEART T Y. A &

2. gfadT AATR # 3edAd UIGTRHA (STeTad-318er 2021)

ICAE] K\ e
g sifad #F TRAAF aedid W AT S 3R
AT = 3 gfafeare oy Ff A

ST GehodToT TLITEATY, I Reay 9 3R o

EIRCIETEA
o, JcIT T

Y. foTa®y Heafd, o, FuAT gEdTeary, 9.
TSI §SRT, . FSUT Hefel
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& 3. aRASR/aHET & /YT IR dATR AS-39Ed

GIE] g s AdeTH

Hiffw S e ISl SR & AU Aea-3ieiiae sexha & EIROEIC TR
golaciicleh HITAT 1 TeA el

AT GH ACAT  Toh 3T PogIRE FAHA & MR AR 3R FOT - 1 AcFehT rgramd
qgdlel &l TEITeA

Rraga a5 waf3ad AR # AeAcr-iftedhar &0 & &g Hem g e
3R 33 SIed T A&TT guUTT
qaaer foqamr 3mele TUeRET garT gl fheAT B Rmy o fer ag

9

A Fearar AT Sasa eyl & fov Ao smenid ST Gorcireh sharcit

sta-sifas R yeasaA
&1, gl faadt F sfard gAY areaws (3rred - A9, 2021)

1. da WA & Rga (D)

g ST @ - 9= F ST 30, AT 3R Fefesse (@) @A, dem, 9w, 9
Jeolld, UollSH, TE-UasH, [QeIfdd, Tdsaasay, Tadr g%, v %, dedsfa
HREHTRIHRIOT, TN / 3 s 3R oéa & &ror |, ot 3k Fefesge @
StaeeoT, grElT 3R gie HRew| @ wifa #er

SIS b T H A, YgHR, &I JUid, ook 3ilEfael &1 &, Medl, 3R, wrs@rsis,
3R g% fJAudial sl awadt

He(aIeh FHEA & F A AT, IeERIE WHA H ScARac, HSTOIT aRAGIHA, JURA
AT, FhRAEh SAH IS, ST, SEIed, AGTAEN SITAT 3HeTshA, Sfiel algdrd AR Tgioi,
PR R IR e e, THEART i gelshiAfes, Sivaw [Rursee, tiheeiesd &
oRa | afgAT g

fcehfe, Ficel@el 3R 3fefare| i wreT 3R FfF Aewarean

2. #ifas W T F R (i)

T AR aifae effeanor & Slasr i aRenT, gAardr ssArrfad, Tarfas ssaAmEfah 3
Sfasw gfhamsit & gaar I (S9-3vifds Aegdr, N dg 3Me) | Aefer  Ffdfshans,
Fodrerw 3R Sfew afmanst 7 sus seger (She fafeesw, afasr qw 8fSer, Sax are, Sfew
Faw) & Foft & 3uger| g IR FAERTE Wor & GfAfhait w1 Tl el (Tiafshar
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S 1 9R=, sifee gfafear, FuR-tsa, ddere, d@er gfafskar, 3aror, 3nfe), v gfafkar
X Tgia (FhATT T AR eondra Tagic) | Fama 91T, gater Jamafar AR wwrem wag ffsn

Bugee, eAfad, et NR, TEARTgeRe, @ e, sfafdd, daer, RuRuge,
A S, Hlegsd, AfSHC| amefiiy F@TeaTr

FaieH Iitaehl T IRw: Faied g & AMagids fahm, ol 3R @ & o7, a7 i
3N el gonferdt & - Uk Sl H O, gEAE YRR, HoR e 3R FrsgieiT
A g I

3. FgFa AR Fregeewa arr (TaHiE)
gfFes tfls, decda-fhed 3N ARacEd e WU, AwaAv sa gfowa 3R AdEdss
LAY, JRTAT HLeACHD [IAVAT | reg I

SEd 3N AR FHeaT JoTTell, Sia-30pT, A ofds, dvergs, Wé, Areaffs, Jdew, M
I T T @ [ FU o¥el arell IR-HgddlsTeh dcreid | gl TSt

T fAURoT: fheceamh &1 #ef a1 Jeaneey IR Fur ey
TAUANR | AT ATHIR
arse-fAERIT Fus Jafoler 3R SNHR (THSTATT-SHINR) | U T

4. IeoTd TANNLATAT IGIAAT (TTYT)

S s 3R 3urfae ShafdareT deee (SAeNe)

QUFHRIOT Tehellch: Foldglehaticdd AT SAFIBRITNH, FelarepRiesd afariieldr (s9wH), shea
P THAT Il dTed PRSP, U, UsT, FiAPI, TSA-SollFed Blial, safaant iR Rfecar &
3T TANTEn: Al TIOT JOTell, el & cRkih, 3fqodier| 3morfash ofa faemer &
Tdeheileh: STTAT T UAT S9N, RUAT T T oTAT, RET T IdT oFIT=AT, Fellfaiar, TR 3R
et olish| HifRrw Qetarear

FEREATE Rt Aifte Rgd 3R 3w, dOvgee, Aegidwgeee 3R e
AT amefiy F@ eI

TAFSIERIN-3EANTOT  TIFIERIW, FhoR  SSshised, U 3aear 3N @#g gl gladifea
FIFEIERI | THENSIHR, I FoFeIepdt & gfaardr gl afed RS Tl gere
Famafa

oifds FFaERdr & A Agia: goff, & AR sceciiae Tagreendy; gwher & @s 3R
3N ghoT; I3t & IcHIRT T 0T| SISl wHTe AT
TR ead| A Fifa #A=T
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&2, @l faamd - 3eota TR F Awfous qroama
1. gt gefar (Ifard) (FAR A Tar, Fffsha awad)

Nt NAT a1 g2 g & Slua aadaas 3R gfee o, Mg =7 & o fr
HiAw, AT T & qddetsh &1 AR, THU AT H Adclihed, FAT Jate, feger
danfaes g

Sehiceh fartlel & SAfcohcl, T ITEUT @ Te= ST @l & T 3efid Si@H & HROT ST &,
TG0 &Y WX & STeldl & AT Faolieler AT I @e) o & gRafdd dr g, suetar &
T sare ¥ar @ (regaere uishar A AR aRomat dr geqia /), sifafRadadansit s aererer|

wifgca |dator, Hisar A &1 Agcaqul 3UANT, Ueh MY FAEAT 1 Tl @I, dATTdedh Tehrere,
FFAeE 3R gt 1 geffexor, g a9 FEr F Fr B qreEl e & T g, IR
GfehaT, FaT 1 TArTsTT S 3R gEl & HiA|

afFar Fa &, R”ffea iFedmX &1 39T F R, R[fFeT IIFON 1 39397 FF L, A9 &
AT FH TAAT FY, AlpRAT & [T Mg Fa &Y, A 7 aifefcas Il - Far R Fr 7
H

T BT 3GIEI0T & FT H, Ui O &l "HIeiesy gIdeTsd" & ded fhdl QU 3T 87 & "dieiesy
NPT R A & T Fgr swem Mf{T &1 FAT =0 & O oF 7=, dAfaear 3k
Fafedd dMMioteh FUT3HT AT o] | NAF AR 38 T4@ & MUR R ST HT Hedichal T
ST |

2. 37d TR & dHfoud IeTHA (A% Wg - T, @t Ak @t & & 71 2 gt & )

T. 37d ShasiifafT awsils (OPT1)

(i) APAAFIeR freedlmdr (Feafer a9 3k wur fFamw)
HAT SR, TAY] GehoTe R, ATGH HReh, BLAAT HReh 0T, TNOT FHEAT 3R
SolFgidl Helcd 0T 3eold dUIEE el (ST THUSI/THUS!)| UAAR ¢aRl UGS,
Arsa AT 3R e | wreeR faade |

3=d Yge fheeatamdr; srat-fheceiardy 3R ¢ier Rusere gexelifsve & gaehr ey,
$T HgcaqUl Sifdsh AN & fIU WEr-wR GO H T WA AU vEa
fehEcellamtr; 93 FAshiATelrger 3rbdol $I fheceliandr|

ToRECIIUT daheileh, SIAT dehellehl T YA dleh Wl foheed FI HTT, fdadsT 3er
TG, Solacie] Helcd AT SITEdT, heedanthe Ser faeeyor|
ii) P R A FRAA (F@ET FIfa 7
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FIASTTE:: HIACTIATH & AT FEd, HIACTAH & HATT TR, HIACIAThS JUFHIOT
d FHTAT el dTel HReh AR AT & A1 & Yool & AT faur, ey

A WFAL: TAT B, I TIA2, AT TATABoR & YhR3, a4 J@s 3R
UAHaEdT, Nl AR Uterssy H1 A TAFCAL, BIC AR B AE FTAFAE, SATT
AT TIFIAL, JHeToNaT |

AT WOT, Ray TROT, TAMSTAINSHY, 3T TFhel, PR SfgShoT, Mcaradr, sy

AR R
2ESI, APCI, MALDI, EI, DESI, LAESI, FAB, SIMS, NIIMS
3quadruole, TOF, 3 ¢4, 3iifded, ICR

(iii) SATST dFAlw (TSI THIE A5m)

ASHIERIA 3 AT # raurone: 3ifterd &1 Ao fAgid, ASHERT &1 aRaR, iftesd
ASHITRT [Auys, e RBeea sas B 3R sHer tafaf@y, dige T Har, v 3R
THSUH & Fagie: faehr, areqerer, do9gH fweA, stel #i 3mqfd, T AR #e H dwein
3R 3maesT

FIAECT SaRT Tehel 30T &1 Tl el (VHUAST): Tehel U] GTEITA TarciEehldy / HTShIEhITT,
ehellehl AITcrdT, Tehol U] T Ul ofdllel o oich, Fel HARH AT (SIBMSIR) FAFIERI,
JhR (NS, 3NE3MSIR), a7 NAFeT, [eawor 3R e R &1 [Bgia, Bomsa das
R, SR oo, ASHIERIT, 3837, ufa &1 qar o)

#I. 9 IaTs & QYT (OPT2)

(i) RHT TH (AT AR

AsfFeT-MElh ganrT AR Tsh F1 [Afagawe, ghRAes Sruav gfdnia @ gesnd @ [,
gfdepfa arsdfde, it =% @ifear, #fRAr T wifd & SRe qdeamashdl garT N H
&ROT|

(ii) = ST T (FfRF Jearean)
HsciEholce 3R sgfFerdiEdheles, Ae-8d 3ol AR Yard & F(MAH, Hehel Hel AlTAHT,
TRHASHFT, AT AT T ETTT R & AT FAcHF Je 379

(iii) Pfea 3k AT (@@ gm)
AT =, thaafeaa 3R e [JfFgaa, afta et & dvav meAa 49, &F ad
g 3R FET 7 wfea afaehedr, gar @8 & w0 & FART F1 3eaaa Fa & |

(iv) STreger SRRfher (3iteft wwrad)
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M iR, N SpfFer (TErasef@y, teaasa@d, cassaf@y), 3 Ay 3k
SREAEE, Naa Fafadl s (3dRe gt HafAw), deEdHT aeRae 3R
IERENG]

(v) afsT R (erefiy WW)

NS gear, AR 3af, Hacar 3R arom e, saur, T 3 I, T 3R g, dwer 3R
i, 7fd, e ofic & @, dfic TR, die # F§ GEET B S g9 dea: dobrd
SfAfehdT, QAT Telld, TN 37 961 & e, sitgeh AT, getfaar AR gerfa: e, @, v
3798TE, 3eHd-IFHEITIdT dIFART, od, @ HI [FeR, Ted, diEer ga 3|, Rar @R,
dfyer @el vsw, g i g3 wis A

. amyfas e fae & fwr (OPT3)

(i) Breeh arfsfoTw ik Breeh Wda A @xwarons afaefiear (va guwe)

SRAFST & HAlS, gEsIhlias TE, el Tarast 3R afaeierdr, el &1 IRoT Gshaor, Aisd
Bree: e, Rad 8w, fadas 3R A93es, Bedt 91de iR Ao adg Temgaiaseey,
Breel afaelierar: wfiefzar 3R wg w=ier, g, Bicel gl & JaR AFse A 3R fafis
TFT; AFST TRAMIGFT T A ST, gamiee  AadAT, A e 3R fafs
ArellAItheH, AFsiel Preecriel 3R FaEeT 3R Mo F sHAT TR [Heal sha [T F dhedien
Breel MAA T TTATT, ool NET TN & F 3R S §? RN gelees, 3w
Yetel 3R TN, S-S AT RAced (SNEm) |

qETh:

1. SRAFSST: IR AT, [EHIR-GTNT SaRT Teh HUTTdeh TeehIoT|

2. AFSA FEFAle SRS - A FFhl ORI SR iAG 3R TAfBSFe BE3sAT F /1Y, GET
TEHIOT, 2014, HiFser JfAarier 99|

(ii) AT sraTsh 1 IRTT (FIH 90T)

g? 3MuTiash Sfta faerel & goffagRer ffgiar 1 equaer? fdfes sfes <hore Faw| Eafes
Sefesh iffelex| Shfad wIRIE & HAfesh el afhe &1 3uer wxdh 3Ta e Faar
gaEaor| RAafdwcar, @t faae, siefar g ik afker dicafadr # fafts Sha e &
39T

(iii) 397 Feradl: Alse 3 I (Yaa ASHHER)

20 & T ¥ uger H gar T WSl gdT Tiel uIsTaisd, &al o8 3R a8 FA9A| oS Igdred
3R 3egpell & Tl ADMET (37@i9oT, faeRol, Taiaed 3cdslel 3R fawrerdan &1 arids
Hiasgarofl| QSAR (AMETcH® TXaal afafafsr dew) sfasyarforn ¢da @dg &7 & fafoeh
AT 51 solg o7 NI HIQT Alsel| AFdar Hr wiasgaro| s sifFeT 3R FEPER AfsfeeT
F1 aR=|
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(iv) AMarRRTEw (gemer darafa)

S-9Ra AAEeREIew & [gld, AareRIed HveT & fav 3uged foils & &0 # @@y
Sifae &9 & @i 310, wefae-Arg 3R T-AW § Affes Sifas gehi H queFor i, s
deFahurETee IR FYNAIR & fFgid 3N F, Tt 3R &arer & sraeron, e f&aftse
aptamers, $OX FAT g? AffeT oo, 3cafts fafse agdiawor & v AdeRaea &1
g T, YRIAS TIOT FT UdT o9l & [T SRATR HT UdT Jear 3R AET HT ogdd,
Affa RfFcd alis: B, BeEAAE, AgHl A 3R weEa 0 33w fmr 39k
fafeor Rifscar o o0& B | NS The, dahrg qUaRior, quT tod 10T (A, Td N
TETOT, TIFR A TET0T & T FFeIEhe (FA-faer, 9fadiTa 3R W deeite) 31X gafser
Joetie (E8UH AR TUwes)| SFEIRTT Ascheled dadiaoT & foT deme 39T fheed av &
Y fA-4rd AAeRIeH|

& 3. WeFe/gdAET Qg (T dRTR) 73T

dgifas sifad, gafaw sitfadh it sasitfas e & omt § v srawws ToTw:

Rl AuSTelsll w7 (3RUA) - 9. AT Tehaddl 3R O, FAR AT Il

frerares HR was waffeefir (g6 FEwa
aﬂﬁg-wmﬁafraaﬁgcsvaﬁsﬂmmwmaﬁﬁm?ml

3T FRIFHA

CEICRIGE I E T
YT ST W BN AISH TSIheleT (HBCSE) o fa=irer 9faisn e & dga 3reFga] 2020 @ el
2021 %F e AfSaR & AreTH ¥ "T=T TSI & Fediigs I IRAfed fFr &1 vEnsuady o
TAG-HHT W U & YAl & H FdwAl 7 GHead 61 g1 31 FMfSsdl & Aregd @, giaenfaat
A e i aftg w 3maRa Rfees vt w oot 3k Rfeea afofftat & aae @
gfifera forar amr am)
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ST JIEPR

orEl & fAT §dass yeild hR
diEe THTEH A gAG g AR Fieas ot # @EAte Yedld [REPR d HEATSd fhar I
TIFT ®T @ FF 2019-20 # #ifhr |
diee vATEHr A Gia Hse H GaAvs Yl H [WERR A T g1 arefhioe agde 7 a9
2018-19 #H|
AT g 3R Fieaa o B 9 THTEE A vl gt AAREe R ¥ wEAfaa R o
gl iR & & 2019-20% foT dFFa &9 4|

a¥c fifdw 3rarsH 2020
« 1. 31fae S [MS3 W. IdH AT W HTF Hlsel & G FHT pad IR fadr
fovg @ deadr &7 & vl
« FHiferw EdEl & A [FATI/HBEr @ GEe3il WX Y M H & fav st ifaew
SeToll [ . 37eid ]|
« 3. 3eie g [ass . et &. @earer 3K 9. AUy AwTear)] 3o Afaw o
STIFR AT HIdled FCFaH & foiu|

diradl [WEHR (38 2020 @ AR 2021)

1. 31 AT e, [ 9 3] FfEas AW Aread A dor IR EId gear &
ITEATA, AT AT TSET TEATA, Hels, 9 A, 2021 [REreh)

2. 1. a1 &g [, ard @En] vivdferaer e Fe # UIRIH-aR aRRH I AT, A
I ATl SEEICYE, HSS, 2 A 2021 [AERA]

3. 3. TS #7grard, [, IR §HR] HH—bbrr I # s = 13 TeV W CMS 3T &7
3T Feh LHC T @i, g1 #7787 aelelel S8y, Hes, 26 Hadl, 2021 [PDC]

4. 1. TS Fca [, IR ThR] TATad W Vs = 13 &y W duATH s & |y f3-
878 WISt T TieT| I 18 TSI HEATA, Hels, 25 HIady, 2020

5. 7. Ffar o, [, AFA FET WHR] Aol FolloR & I TRAV] TG HT 3T,
gIAT SMTeTT TUSE HEUTA, HES, 23 Hadl, 2021 [Eeh]
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6. 3. HIfAT a& [ Y7 HSol| FT goleT Yl TR HFATSST & Yahid, YT 3R
STSSelidieeh (UM T ITETYT| GIAT 3T ASET HEATA, HES, 27 Siefalr, 2021 [HSr]

7. 1. Taeasiid Sfsit [, Weiieh HS[HGR] SIS Ulded dtelides wgfFelik AThRIA 421
ACEIATY olledl TH HAlGCRIT TS Tl Usloll [SECISYRT HAISTAI| FIHAT HIHT HRIA
SEEICYE, HeS, 22 SleTadl, 2021 [REh]

8. 3. 31 ddoil [UT. JildH ] Al Alsd ¥ W THI fgow 3R Hifadhr g smem
TSI AT, HeS, 22 Sievady, 2021 ]|

9. 5. feewsh =rlr [, guid ofgdl] Feacx @y IRa MAwariaesa HAE|
Helshed! TaRaldeTer, diererdr, 11 SeTadr 2021 [dIEH]

10. 37 M @I [, gucher Tshadi] ST Aqaae & v dshaor g sifearss-
MR 3UShOT| GIAT ST ASET HEATA, HS, 7 STefadl, 2021 [

11. s. A Hlgh [, HIH Felsil] AldeT Gorsl Gl IR gexacforn ATt 3R gEer
s erqsit & faceh =Rt Ao @ 53 Al 3R FrdicA IOTI g ST ISEy
TEATH, HeIg, 7 Sieady, 2021 [HiSr]

12. 31 HT AR 3 [, Gellel JaAmafd] foheeer SofaraRar ¢ higdhe v, vt 3R vg-vsht
TAT AATfched: TP S CFaldiol, TUlol Us RTANTecTFT| BT T TS
TEA, H{eS, 9 GHaR 2020 [FERdY]

13. 31. 7RT Herarell [37. NTaed Tdudl] Aldd Acd HR-AA Aduched fag gS-TsTail
FACH BR UCARAA 3 TIhT Tegks I THeRIT TS SIAGTAer| gl s ISy
YT, HeS, 16 37Fga, 2020 [drSr]

14. 5. ST UF [3. OFasy o] dHlehssel g W U A«ra<gel @l
AIACHR AT HR 39k Tg-PRATCHAS HqIAIT| QAT oTHT TSCT HEA, S, 9
e, 2020 [HErE

15. si. AT HGS [A. Fogdld giAan] siccigoecl=en Sagd ey & fav
Yelehseel FdicH Sicd & e 3R W&o guieT| g e IS HEUH, HS, 1
3SR, 2020

16. ST 31Ta Tl [, Hcgalel a1 THNAEET SAfdd AlGaAs/GaAs (100) Tl
Fuaifed 3R siccisaeciive 3uaol & faU s IequaeT| gl T IsaT §E,
#e3, 29 f@dsR, 2020
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17. 31 UfAF O [W). Tl ] a9 BR hfoea g g T8 Alsd 3 Bl +
AT gl AfecH BIead T 3 Weld Weld @ifdele Jioler & Hledee #7g3iieT
HielAlgs fSeae UC olel g5l HITgST, GIAT ST TS HEATe, Heis, 21 fAdsy, 2020

18. 51. IEF @S [W. FET F. AY] Yoehrg & HT 3uRTUT & YA aqor| g smen
TS TEATA, Hels, 1778, 2020 [Ereh]

19. 31 Hoollg el [Fa 9T, AT e iR O, FehodIoT TEIUTEAR™] d6d HIofT
AT & WY ~ 140 &7 & gegAT H HHAGR & § dhc A1 1 EAcHS [ahe|
gIAT TSN USE HEU, HeS, 14 RdsR, 2020 [

20. 31 Hoollg 3EAG AT [, aCH FEANTedr] gl fAdRl & sAlder =@xol 3R 3%
37aellehe] IRUMAT W $S EATA| Gl $T8T TET FEATA, HeTs, 1 S, 2020

21. 31 fawvEE ©Y, [W. "o Sefsll] JiFEgs AareRIed Ao Hih Sthoca #
HRREIT Feshed | T, feHT 2020

[ 3rifaer Bafr v 2]
R vq e

AT e &Y deiieish AR e e Rye (ATHSIHR) @ Shaer faemer Sofr 7 iy
IFEU H 3cpsedl & AT Sl vl sqaue e RERR Ao §1 376 & A ThsHr
3% FSHST (FNASC), R T thell 3R ACS hifchel SRS 37cll HRIX &1 & FeeT o T

I B

FATH aFT & Sead 2021 & vdwg {afesd sidiel (3MRET SfAdd @asd) gEer &
TAUCHIT TAGHR 15 & TETT & &I H A fohar aram g

ot gdlld FeAeR @ Ao Aved TSl BR UhsfAe vaasel garT Sldfsd wfaEea saH
BeARIT & FEATRAT fohar ara|

ST, Tearedia far o1 gl e USET HEA (HBNI) G@RT "3cahte Sideie BT (R - 2019" &
FFAfAT foRar )
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THIETTN F Y FwA
TU9AT Rad FEHA

11 Iy, 2021 & TFEIH & TIUAT @ad W, 3. &
FEQEH F WO Gaw Areds Areds g ieAd
TFACERRS U3 € i3y« yuufded” ATl 3egiel 9 TH T
qrer, I Al WA AR W IR BeldAd § F feeraey 3gom
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deash giaardr e, 3nfe| qof aRISEr #F J8 e & fafdest egemen AR giawnst & areaq 4@
fpaTiead fohaT STTam| I8 IRANSTT TEATHT & TINRET Uceh Sl GerIdl Jerd Hai|

5 IRAVSTAT FT TSI

* 33T FREHA|

* GETHTeT AR TH T ATgT RWielw 1 J-Asfo|

« $FH -TAIRTET (T |

o T 30T (TafehoT, 31T, T 3R 379) & @l

« THIT & FR ATAAFT IIBT oS ST AdTIRI0T 3R TG
o JEISAT H AT IRAR &7 AT

o TMAHIEAY YOI I TA9T 3R faavoT)
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&. AAT TF &.
ToIe @I
TTeT sf¥eege Hh oy hised
& Y i
AT oI@r e HT YfddesT
1. o f@azor $r Rue

§A HIET $¥ecge 3% ~giFerR Wioed & 31 A/, 2021 T & Hedd Joiad-ga 3R
346 WY 9 3 TG F GATT ¥ & I JAT I @l JAT Agedqul o@m AfaAt qur
3y faauoneHs gaa3it i S H § S o afgdt @ A @id

2. o f@gor & fov yayr &1 3eiRica

yee go7 fadig faeRoi & AT & faU STeErl § S #Rd a¥ # g E&ihd o@r shiaar
& Y TEUE & oy Rufd va fadhg gede &1 @€t vd sfaa €27 geqd #d 81 50
IRelcd # fadf faavor & @#AT0T vd yediad & @eftd iaRs @g=Eor 1 sifdemeds,
Ficadel Td IEREE AT § S FE1 Td 3T €27 Ted A & 3R s e sue
¥ HFd § 9% 9 IGIEsT A1 el & HROT 8l

3. o@r wigtel #T 3eR_Aca

FART SIfdcd §AR ol & 3UR W 3 T {erolt W far sedd &@r &1 g/ 3o
AT qETT HARAY A oIEhR HEA & GaRT SR @l G Aleh & IMURN T A
g1 3T AR & O I8 TR £ F &7 Afde STa v ST &7 greieT Y 3R 39 91T @
3R 3MREE gred w6 & AU o@r qlietor Y & O faavor ifde e sue @
A &

Ueh oGl qdeTor # 39o7 oy fAavon & Ufr g gyhdlaor & R H e 9red T
SEY BT g1 Tfad ufehar o@r wieted & v F g o R[aer g @ arares



T I & HROT g1, F Hifas Bz a7 F @R i gHeT )W FAIR A g1 3T TR
T FAlET A FH @ TeTh FEAF HI R & Ffdd 3’dRes Haaor ) FaR & &
a1y & o gdeT F fFSeud W & fov Ty fJawer & 3”9 [Euer w oo ER
AT & ST S IR & 37T 3T g g

& foeara § & gART or@r 9den gAR Rt & fov we 3T 3R 9eeT & §.
4.7

&) 3T Fufa e A AT a¥ 2020-21 d& 3eada fFam = g1 e wufd e
& Faf il SNUHIR & IETAR R AT | ¥ & SR 90,25,409.22/- T9A FHoT & 3rael
U @ SArsT AT &

@) fafay 3@ 2019-20 & 9.64 @ & A9y 3FH & Ay Y 1 Fhr gg d&
garAfaa fRar a=ar § 3R I8 31 A/, 2021 &Y gea 2.36 oG 9 g IAT B

) DTHENENR, e, T I AT qaRT TR 33 IR & age de qRr
2019-20 #H 123 oT@ 9 ¥ UeHT 2020-21 7 84 oI TU & IS &1 &sih 21-04-2021 &I
IS 12347 Frafeler H3A 1 Jooh eanrT AT TRASTAT INDUS-II / MKS & Fehleer
30 60.78 G TAY A I AT 1T

) RIS & TSt & [T adAeT SHAaREl & dgd Hedid e B HS §a o
TR T aram g

$) I U & HH H 2020-21 T i HeamaeT fahar arm gl

AN ¥ H 3Wad fewforr & afia 3R gadr wafasw sserr 3R g8 o av
TSRO & 374R, fadr favor sva & 3e ak W w&@ipd d@iee fAeyidl & 3w
Ts FE 3R Trvuet Te s aRd §

1) areT $Reeyge 3w ~gfFaaw e & 31 &A™, 2021 @ &, Jold I,
quT T IHE JHA & AHS H.

2) 30 Gd T FATT a¥ & I3 U4 9T T & AT & AFer 7 .



3) 3 al@ & TATCA Iy HT I3 F wiicadt qUr SIAT @, JAT

HcTdgR & HTHS H.

F &. A W &,
Tl W@

FRN 302045E
UDIN190053AAAAAG1842

(T TshacT)
IEICALY

EEIar . 014590

TATT: HlIcThTdT
feeTien: 08.10.2021



&. AAT Td F.
el @i
Y v FFur 3maegeransit & v Ruie

3T & T I, g7 RAE g &

F) §H TH TR FIAAT UG SArEAnIit 1 AT HR wiieT Hr g S FER
Fafdd SIhRT & Hlfah gAR @ GU&T & Hd & v s& g

@) AR T H Fleled & GIRT HETH oWl T T & GarT @l a8 §
SHET &b 3o GECHT T ST & 9o el gl

) Jeiel-gAl R 38 A T WG AT SFY AWl B ST Fg Tl g b
gART I8 Ruie o@r sfgar & A @rar gl

F &, W w@ &,

FRN 302045E
UDIN190053AAAAAG1842

(.. Taehdd)

arsiicr
eEIar . 014590

TATA: PlcTeprdl
feetier: 08.10.2021



aTeT 3Reege 3iTE ~Faaw iy

31“1%,20213?37[?13!?{“

Yl Y T Idre Head! 2020-21 2019-20
FRGH / Gl IIfer 1 65,21,05,831.17 64,75,49,933.95
HRIGT 3R siferory 2 - -
YB3 B3 / SSI3HE BUF 3 39,83,123.00 51,62,540.00
TRIBT T 3R IR 4 - -
SRTET HOT 3R &R 5 - ]
ReiRa Ffee egar 6 - -
FAHIT FTRETRAcT 3R FITen= 7 5,51,68,28,799.96 5,07,10,26,213.81
T 6,17,29,17,754.13 5,72,37,38,687.76
U et 2020-21 2019-20
e F9faar
Hohol sclleh 8 4,60,82,41,416.45 4,59,92,95,893.23
HeV: Fiad Hederd 8 3,16,55,63,659.19 3,02,42,61,705.38
o 1,44,26,77,757.26 1,57,50,34,187.85
1Aaer - gafAeiRe / 3513He BUs 9 ; -
fAder =g 10 1,44,32,301.00 32,37,223.00
JaHIT FGfa, FOT 3N HDHF 11 49,30,74,115.91 62,73,05,556.76
T 97 TG F sifdFar 4,22,27,33,579.97 3,51,81,61,720.15
Fel 6,17,29,17,754.13 5,72,37,38,687.76
HAEcaqoT S iferdr 24
3ThTEHS &IdTT 3R
grdl oY dAlcd 25
g @Al & IR U v om1 & w9 & [Afcse g
( THATT TIHR ) ( UH.TH ST ) (T HTeeTamaT )
THIY, oI 37T TR YTEATIh, TGER ATl IGEYED

AR Telee RAIE Fr dRG & HAaR
F AT U3 ey & fow

s N

FRN 302045E

(T & dshadr)
AN

HETIT F&AT 014590

1/ &, 3Mes aee AHPT The, FIRT AR 8, (FUH dd),
IehTar - 700 001

et : 08/10/2021




arer sEeeyge 31w ~giFaR hfeea

31 AT, 2021 F TATCT a¥ & T 3T 3R =TT @Iar

H: - gt 2020-21 2019-20
foshr / qamsit & 3 12 31,900.00 10,81,595.00
3feere 13 95,36,53,806.73 1,19,17,82,615.77
BrE / HeEgdr 14 - -
foaer & 3mx 15 - }
T A 3T, Gh1Rl 16 - .
foa sarsr 17 - )
T 3 18 1,46,23,837.20 1,00,85,325.00
IR TEI3T & HSR H Joer / AT AR
I et o 19 ; -
AT W T & AT
Jor ofic & TUETaRa 70,45,71,859.82 58,47,41,215.26
Fd 1,67,28,81,403.75 1,78,76,90,751.03
o - gt 2020-21 2019-20
TAIAT T 20 1,37,54,75,533.52 1,35,52,86,686.84
3T gemdfes I 21 15,60,50,757.86 26,58,99,223.93
3Tl 9T 3TefeTd, AfeHsT 22 - -
STt 23 2,031.55 3,835.00
AT 8 14,13,53,080.82 16,65,01,005.26
el 1,67,28,81,403.75 1,78,76,90,751.03
Zel WAl & FUR 16U 9T HET & &9 H TodigSe HIHaAT
(AT TR ) ( UH.TH ST ) (tae HeceamT )
T, ST 37T TN e, ISEER ey fagers

gAY Heldel RAE T Al & @R
& @ Us &l & fow

UES I3

FRN 302045E

(T & TohadT)
TgeTanT
HexadT TEAT 014590
1 /&, 3o de 3fPa Te, T AR 8, (FUH ddl),
FlelehldT - 700 001
et : 08/10,/2021
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SAHA INSTITUTE OF NUCLEAR PHYSICS

IeTge: 1 FE [ FRedT &3 2020-21 2019-20
IRAF ST (3ATS) 1st 38T, 2020 FT & T 64,75,49,933.95 58,97,05,739.79
ISeTT I & fav
E: -3l (@or) SegEreT 1 S 1,66,236.88
5,24,95,100.36
Jradt (AR-TNTeAT) 31e1are 1 39T AT I 43,88,610.34
gelleTd &4 & fov 53,49,093.80
45,54,847.22 5,78,44,194.16
65,21,04,781.17 64,75,49,933.95
Tl & 370 A SHiUcd B3 (ATS) FH o T 65,21,04,781.17 64,75,49,933.95
&mﬁ 12 Rad 3R wwoaw
Fqge 3 fAuiRa @A
& 1. I T [RER AT 64,571.00 64,899.00
2. J741 98 RV -
FHAEARAT T 37eTETT 1,61,991.00 1,61,991.00
AT 1 Qe 1,61,991.00 1,61,991.00
gred sarsT 1,27,942.00 1,27,942.00
5,16,495.00 5,16,823.00
g UTgdv g ey 3P & fov aRwed B -1,63,98,503.96 -1,50,64,899.96
T & fow
et et # TUTATAOT -25,43,523.00 -1,89,42,026.96 -13,33,604.00 -1,63,98,503.96
TTIT U9 3T J0H ¥ s 2,24,08,654.96 2,10,44,220.96
34,66,628.00 46,45,717.00
Total 39,83,123.00 51,62,540.00

| FrTg: 4 gHAT Hwor 3R AR

| FTg: 5 IRiAT Hor 3R IUR

[ s 6 oo Siec aaare

g 7 IAA SFATT AR graur 2020-21 2019-20
T. TAA &FaTT
1 I W IRASTET & FTT G
MIMEINTH- FIrH aTer 19,509.16 2,45,490.16
THEINIR- Gl 3Tefelet 8,80,005.18 8,80,005.18
TEIMSIR-31fRF o 2,34,822.00 2,34,822.00
ATHIMSIR-TAST FAR 301 54,221.00 54,221.00




SAHA INSTITUTE OF NUCLEAR PHYSICS

JeTget: 7 9Te] 3AATT AR yraeT (S 2020-21 2019-20
ATIHEIR-GasId Oy 72,910.00 2,52,910.00
Hroa3nS3mR-31ReH e 26,202.00 26,202.00
ATFEIMSIR-31ATedr FHPR - 13,334.00
HITHSTSIR-3RAA FAR AT 40,000.00 20,000.00
HTEIMSIL-3RAT sqza?mq‘r 20,000.00 20,000.00
HTHIMSIR- TR SEATH 13,334.00 13,334.00
HTEINSHR-Ggaliel HE@SAT - 40,000.00
ACEITEINR-F. STar arer 1,01,729.00 1,01,729.00
HTHIMSIR-FlelUE S 74,522.00 74,522.00
HTHINSIT-FoalX ST 54,738.00 54,738.00
ATEIMSIR- AYHAAT =herdy 38,679.00 38,679.00
HTHINSIR- A @ FAR 1,41,222.00 1,41,222.00
ACEINEIR- Agel AF 25,210.00 25,210.00
HTTINSIR- A Fsor 236250.00 236250.00
HTHIMSIR- AT o 20,000.00 -
HTHINSIR-A8T T 48,243.00 48,243.00
ATEIMEIN-AR Freara 35,245.00 35,245.00
HTTINSIR- T IR 75T 32,105.00 32,105.00
WTEIMSIR-ITATLT SeToil 53,489.00 53,489.00
WICHITSHIT-gUT & 1,98,227.00 1,98,227.00
ARy siifAw 77,645.00 77,645.00
HTHINEIR- TG Aol 1,01,570.00 1,01,570.00
WTHIMEIHR-TATTS Fafolt 1,15,299.00 1,15,299.00
HRTHINSIR- TGl STATH 1,53,558.00 1,53,558.00
AUE3TSIR-AfAH goaqedr 40,000.00 20,000.00
HTHINSIR-THRATY Afeolh 62,998.00 62,998.00
AeTINSIR-TIR/AT FsoT 22,701.00 22,701.00
Hroa3nSIR-aufA=T TET 31,293.00 31,293.00
HTHINEIR- Tcgeh! Teair 4,52,044.22 4,52,044.22
HTHINSIR- T Ty 7,974.00 7,974.00
HTHIMSIR-TaTsId ATSAT 49,175.00 49,175.00
HeT3INSIR-Raary I 26,261.00 26,261.00
WTHISHR- TAfT Aur Asm 46,570.00 46,570.00
HTHINEIR-ANGA AR T 19,100.00 32,986.00
HTTIMEIR-ARYT R 1,03,132.00 1,03,132.00
HTTIMSIR-ARST TTer@reT 2,01,795.00 2,01,795.00
HoT3NSIR- G Aser 11,366.00 11,366.00
AoE3nS3R-aiffs ¢ 66.00 66.00
HTHINEIR- ST Tghadit 10,437.00 10,437.00
THIMSIHR-HAT Hsel 69,608.00 69,608.00
ATHINSIR- Gohodl HETA 9,073.00 20,000.00
ATEINSIN-Feiq 18T 1,33,805.00 1,33,805.00
HTEINSHR-FAA & - 13,334.00
HTHINSIR- deqT &Y - 13,334.00
HTEINSIHR-Jeh1S Theer 20,000.00 20,000.00
HTHIMEIR- FooTel $.3R. TRAT 20,000.00 13,334.00
THINIR-3 HEAEaTg 61,485.00 61,485.00
ACEITEINR- el FAR - 20,000.00
BTS-3R3RTH- amw L EC 35.00 13,334.00
BITS-3T3RTH- ﬁm;ﬁ $TeeTaTSit 3,11,017.00 3,11,017.00
TS HRIRTE- Teaoid TTeT 1,37,251.00 94,918.00
AT g 7,26,991.00 6,73,623.00
SISTE-31H AT deFared 9,095.00 2,10,957.00
AEr-afear g 73,260.00 1,95,447.00
BEIE- STy F@ITEITT 5,05,548.00 23,57,892.00

. 677.00

48,89,871.68

1,00,58,231.10
Contd.




SAHA INSTITUTE OF NUCLEAR PHYSICS

3reTaet: 7 9 AT AR graur (SR 2020-21 2019-20
3dIel- digue #ceray - 3 70,576.00 70,576.00
S EIMEGI IS GRCAR - 38,439.00
AE- 3Nz Tpadr - 12,51,875.00
BEET- AT 'Y 1,259.00 62,184.00
BEIEr- QAT Alsol 61,233.00 1,09,493.00
Srer-geig IT 15,25,594.00 17,36,393.00
SIAE- ST ASHCR 8,98,929.00 2,20,283.00
BEIET-UASIUHIET- AfGAT S 4,50,374.00 7,00,000.00
SIHRENIA- golrel JeAraf 700.20 22,74,751.62
e gife s (373H) 7,96,836.36 7,96,836.36
ATwer- gferd (e farefrerdn) 7,444.50 7,444.50
Buadr- gifeds (AsART) 6,83,526.79 6,83,526.79
uEdr- TaguAdY (vfor) 7,90,200.03 55,46,484.87
ATHA-TTSTAU-EHvHETH 70,990.74 7,54,682.54
STHE- WROM- FYRAT 913 66,658.00 1,758.00
ATEE- IROT- AR IS - 1,83,856.00
ST oL EN S g s 2,20,295.42 11,22,178.31
Augd).- S arg enemiioh et 15,39,626.00 8,36,786.00
THS- THSHRAET- 31fRE 59 2,14,647.00 -
THE- THSRE- 3TRAY T 1,08,222.00 14,32,209.00
SITHET- THSITRE- &aATdl HEsi 11,88,636.00 -
BTHCT- THSHRAET- T U, T HRR-2 - 59,083.00
BT THSHREN- T.0A.TH.3RIR-3 10,37,000.00 -
BT THSHREN- [Seehlee AT 2,35,274.00 4,00,587.00
BITHE- THSHRE- T¢Ik dahear 97,339.00 41,725.00
ATHL- THSIHNE- TIGAT erd 14,628.30
SITHE- THSHRE- AIGAT arH(2) 8,97,656.40 9,10,612.40
ATHE- THSIHRET- ATGAT ErH(3) 28,54,092.00 56,50,982.00
ATTL- THSHRE!- SITHdT Tesit 3,94,471.00 3,85,834.00
ATTLT- THSHRE- GUHR eerarar 3,91,754.00 1,31,754.00
ATHL- THSHRE- gl Irs 6,37,395.17 4,29,001.17
THE- THSHE- T TERTH - 6,72,668.70
ATHE- THSHRET- TGATT & - 1,77,997.00
ATHE- THSHRA- Qe Tehadl - 45,340.00
THE- THSIHRE!- 3052l Tshad’ - 3,10,891.00
ATH- THSHNET- YeHST garG fAsm 23,28,476.00 25,08,500.00
TS THSIHRSN- TUYWIITOT reearan 4,83,975.00 5,04,317.00
BITHCT- THSRET- HIH &rE 93,191.00 6,04,107.00
ATHE- THSIHRET- TIH &1 (2) 3,88,608.54 10,41,975.60
ATTLT- THSIHREN- AfAS Iedr - 2,36,298.00
ATT- THSIHREN- TH. & Aol 6,452.00 8,51,202.00
SITHET- TSI FeH atedr - 9,441.00
ATT- THSIHREN- AT HHBR 1,89,363.00 5,69,716.00
SITHET- THSIRET- GoicT Hel 73,041.00 73,041.00
BT THSHREN- 3¢aTieed Hel - 4,77,061.00
- gfosar - @ 6,66,969.00 6,66,969.00
3MEUATHU- fSeaeiarer 9y 19,856.00 19,856.00
TEUATHT- &Y. . Tshadit 1,31,530.00 -
3MEUATH- Tl b HST 1,00,000.00 -
TEITSTAN-T3REY 51,773.00 51,773.00
geirell- 31fass | 1,444.00 1,444.00
olTell- STefi 3iTerel 13,673.00 13,673.00
IolTE- Saed H@sit - 14,769.00
IS - ST et 15,386.00 15,386.00
uﬁm’r TICA A 96,158.00 96,158.00
AT e & T3 & AT gehIreT efereT 3,00,000.00 3,00,000.00
Rezear vs REwr ae 16,90,724.00 14,49,599.00

3,28,12,035.39 5,52,13,989.82
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2 39 _ITd_IdId 2020-21 2019-20
T HTECT & [0 ST

ST Y 14,66,909.00 53,09,063.00
TIETT HAT STAT 45,91,922.00 83,19,517.00
et A7 Buifee - 71,457.00
T 9T Feldr 3R 78,02,219.00 61,06,971.00
gia ax 1,24,117.00 64,707.00
e JrerereT 20,14,787.00 17,33,986.00
Te ARTERT 27,02,050.00 30,50,620.00
a9 T ROT gl 4,54,421.00 4,16,065.00

GIL.UA. I AT H e 22,996.00 -
TEIMSTANT FI-3TRFET THET aHel 25,32,550.00 25,90,957.00

THHTSTANY- HeTTcll 3HereTal 48,900.00 -
ABE 3T AT 5,42,069.30 2,78,835.50

&13T [fesa A () 48,871.00 -
3Madl 3egereT (AdeT) HRE 3R 92,31,349.80 1,29,19,417.32
R 3fefelel (TR $HRs 3T 1,85,68,977.72 1,85,01,510.72
3imafd 3nte R 3taT 4,60,74,152.65 4,97,22,107.35
SR Rikear o 8,143.00 8,143.00
SeauasmsTa NATHA Repadr 24,440.00 26,640.00
Sreavasmgrd aRgeadr ga 8,925.00 8,925.00
T ddel 3,05,40,131.10 2,55,40,892.10
e 83T A9 1,78,53,419.00 1,96,92,663.00
afaer 4,49,162.00 3,52,440.00
AT 99 Y TTC H TEEIT T JIGTeT 11,81,677.00 8,13,654.00
AT 98 P TTC H TEEIT T 9GIeT 12,92,938.00 8,13,654.00
AfoteT T W st 81,31,855.00 13,05,231.00
THEET W ST - 85,15,100.00
15,57,16,981.57 16,61,62,555.99

FIERIGH 2020-21 2019-20

g YART & Tolv graeme 48,71,514.00 48,14,376.00
3ifse B & T gy 20,000.00 20,000.00
FiSia Iegdr & fov graur 24,96,10,122.00 27,07,38,689.00
3o ofig e & T graene 21,51,01,692.00 19,45,36,683.00
e U & v graens 4,85,86,96,455.00 4,37,95,39,920.00
5,32,82,99,783.00 4,84,96,49,668.00
Fel 5,51,68,28,799.96 5,07,10,26,213.81
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SAHA INSTITUTE OF NUCLEAR PHYSICS

2020-21 2019-20
T - 9 . .
fAAU-garss / sIs3dT AV A
gt 10 fder- s
T St & @Y g 3 ST -
S IRCE TEHR %g fader - 50,000.00
feeagar the REd 3feteret - 14,06,880.00
g Fafy S 1,44,32,301.00 17,80,343.00
1,44,32,301.00 32,37,223.00
3THH: 11 adAT 9T, FOT AR 3
T. a'cim:r i
8T H e AV - 7,832.00
TTe] WIAT 9 S T AT Ty
3T St & ary 8,25,76,819.52 18,70,82,665.87
8,25,76,819.52 18,70,90,497.87
& =or, 3 3R 3= adHEET Ul
1 =oT FHAIRAT F =TT aTRA FoT
g3 fafeser 1o 28,12,901.00 39,12,539.00
Al FR TsAH 1,04,845.00 3,25,085.00
AT zngm | e A 14,742.00 42,626.00
HTY TS 4,23,473.00 3,65,467.00
33,55,961.00 46,45,717.00
2 3¥fw 3R 3T WA adiea e AT
TF YR F AT AT 9T A &
®) AT
T fAfesst & T s 16,50,026.05 16,50,026.05
FoAHdl Sollhlad & Iy STAT 82,000.00 82,000.00
vt (Senfan) & @y STAr 1,37,969.00 1,37,969.00
HsTadr (FUAST) & T FAT 6,84,000.00 6,84,000.00
T, ARG TIPR & T AT 2,431.80 2,431.80
Alec J AT TSAT & TTY STAT 16,000.00 16,000.00
wEcH 3 & faT Srar 99,378.58 99,378.58
o /& & Qo JfSsT A AT 1,24,80,990.00 1,86,84,916.00
TSI F TTT FAT 37,31,81,927.00 38,85,00,000.00
A & @ Nerer & v s 1,00,00,000.00 1,00,00,000.00
39,83,34,722.43 41,98,56,721.43




SAHA INSTITUTE OF NUCLEAR PHYSICS

2020-21 2019-20
) T g FI6 & v 3f: -
g e 20,09,000.00
Torerdr 3fe 1,79,000.00
caER i 2,625.00 4,875.00
Rafhcar 3ife 16,167.00 21,337.00
GERIDE: 2,36,381.86 9,64,167.86
e EAd 3 58,000.00 1,03,731.00
3,13,173.86 32,82,110.86
M) @ & faw rfiem-
Jqfcienaiait & fow i 44,269.00 44,269.00
44,269.00 44,269.00
) qiAsEt F AT fFr v s ik
YRS & GIdred W A7 : -
HUHEITSIR- T.0A.0H.3IIR 9,997.00 9,997.00
TSR FE e 44,082.00 44,082.00
ATEINSIHR-Feued ?H'@Gﬁ 1,830.00 1,830.00
HUE3TSIR- irq' aTvcn 500.00 500.00
ATCEITEHR- Freprel Fofoit 2,96,743.00 2,96,743.00
HUEITSIR- FATowT I 40,528.00 40,528.00
HTHIMSIR- ATATINRT A 1,74,200.00 1,74,200.00
WTHITSHR-G (FAT AT 2,119.00 2,119.00
ATEITEIR- a1 @@ (1) 59,312.50 59,312.50
HTAIMSIHR- it AT 1,17,594.00 1,17,594.00
ATEIHEIR- TN TR 11,453.00 11,453.00
HUEITSIR- AT ear 26,431.00 26,431.00
ATEIEIR- T & §oeR 71,422.00 71,422.00
ATEINSHR-GelgT deegarear 500.00 500.00
ATCEIENR- dedt Y 11,545.00 11,545.00
TS-3TSTANT - 1,35,929.80
ATS- TS THeT e frg 5,850.00 5,850.00
- 32 Twmadt 2,733.00 -
BrdIEr-emT faearT 12,997.00 12,997.00
Srrger-cd atygd-3 17,244.00 17,244.00
Cjpsra s éﬁ%ﬁm (STF 3R FHR) 5,43,182.29 5,43,182.29
Avadl- fiferad (mnmi’m’r) 30,715.03 30,715.03
ATHE-3MSHIAHE-2003 (THHUH) 6,917.00 6,917.00
ATaE-Sogallel g 4,18,009.00 1,48,009.00
ATgE-are grer 1,13,242.00 1,13,242.00
SITHE-F -3 el 60,760.00 -
ATHE-FI-T. U0, 3TN -2 36,006.00 -
STEd-He-geAta 19 22,632.00 22,632.00
STHE-F-TT ITGIHA 48,755.30 -
35T-1|(THFHTH) 60,78,181.08 60,78,181.08
. s - 43,06,028.00
NE-Hgerd 3fegerel 53,556.90 53,556.90
oIS F@aTeaT 43,500.00 43,500.00
FSAHT- Sasd HG 86,633.00 -
84,49,170.10 1,23,86,240.60
Feol T 49,30,74,115.91 62,73,05,556.76




weT $f¥eeye 3ite giFe fefoew

| 2020-21 2019-20
IR (12 vdent @ s
T Aot & fau AT o - 4,320.00
AT TR 9Ted 31,900.00 10,77,275.00
31,900.00 10,81,595.00
Feree: 13 e [ wfewd
i) fpT atT o S -
I 3rrardt Jeere 64,97,416.55 8,40,09,148.46
et 3refer-dae 81,43,88,067.52 92,17,18,159.84
JTEel 3eeTe Seilel 14,80,86,395.66 18,60,55,307.47
96,89,71,879.73 1,19,17,82,615.77
gelv: SRATTSTA & A AT W 9red iR -1,53,18,073.00
95,36,53,806.73 1,19,17,82,615.77
[3rTaa: 14 B | wEEEar [ | |
[sreraa: 15 @der & ama [ [ |
[3rTeh: 16 Taed, v | 3T [ | |
[3reTga: 17 sarer arfora [ [ |
T 18 37T 3T
BIEICIEETip 36,500.00 26,225.00
HAAF ASHE Yok 6,26,234.00 6,81,758.00
g aftswa fafre wher dNifage 66,15,862.00 65,30,435.00
Jfaer a3 46,00,045.20 14,73,254.00
RIS & 3 27,45,196.00 13,73,653.00
1,46,23,837.20 1,00,85,325.00
[l : 19 IrTeE: 19 AAR FEGIHT F 6ER A Fefdy [ FA 3R FE warfy
Tt 20 yfassm I
ad=, o, e, Taif@uefRg
3 ddiew 3R 9T Bs T AT 52,39,24,504.00 58,29,98,809.68
3YER 1,82,24,842.00 3,50,60,974.00
ARGIIIOT BIS 5,59,04,700.00 3,36,43,948.00
Yeret, aiRaRer Geret 3R qd 3reger
ay & R STt 23,72,98,724.00 23,84,50,232.00
SIs: Felif@er NifasaT Az 4,87,65,49,874.00 4,37,95,39,920.00
5,11,38,48,598.00 4,61,79,90,152.00
gemw: AT Wfges Rea 3w 4,37,95,39,920.00 73,43,08,678.00 3,95,67,97,747.00 66,11,92,405.00
3fafY greamas & fow AR 8,98,739.52 6,15,753.16
gy RI&T o 34,83,000.00 40,51,951.00
JrgeRrer T Raraa 24,16,264.00 32,30,291.00
RAfrear = 2,94,36,896.00 3,12,17,047.00
Fay T&f AR foalks 21,000.00 55,900.00
O HHITHAS T 54,81,122.00 13,34,595.00
NeEE Golge Yok 2,37,545.00 8,51,000.00
el gt gfagfd 11,38,243.00 10,34,013.00
1,37,54,75,533.52 1,35,52,86,686.84




w1eT $Reege e sgfFer Mefoera

| 2020-21 2019-20
I 21 37 wafAE sIw
3T FHA, TR AR TRR aq 53,84,698.00 2,68,69,862.08
[EECIRICY 3,32,33,249.00 5,10,62,398.00
WFAT 3R @ W 1,18,96,556.00 6,70,90,719.58
FFEIATIT 7T 15,838.00 26,697.00
TgFT AT 10,60,173.00 19,43,707.00
PACLES 5,600.00 4,84,159.00
o, &t AR X 1,79,885.00 3,022.00
qTEsT dTele, TWRWT, AT AR FT 5,10,737.00 5,41,938.00
aRage e 13,71,147.00 15,65,950.00
3T, TRl 3R Setele Yok 12,23,586.00 22,25,488.00
ous 3R ALY 9,54,658.00 35,32,492.88
Irar 3R gRags 31,84,022.00 1,39,17,200.00
FINSE, FFAeT AT FHRyemer 2,44,972.00 9,77,298.00
Fergar iR anree 16,35,978.00 20,14,226.08
o@r gdieTeRt & aIiRAfAe 41,000.00 20,000.00
ey g 4,34,632.00 22,57,443.00
FAT TR - 1,82,200.00
ST JAR - 1,00,700.00
A 3R =R 1,52,766.00 76,209.00
3fHOT ST 4,59,45,997.00 4,26,46,550.00
ICIEGR=E) 7,04,085.00 11,38,775.00
ArFeaaR 4,80,700.00 19,61,006.00
CIECoIY 4,73,47,444.86 4,41,59,266.31
goh SIS Yo 560.00 5,414.00
TR B 21,680.00 14,780.00
AT FAR T Tl 4,000.00 3,41,529.00
TANTH TSI Yoo 16,794.00 17,774.00
FIMR 7R H hr T g - 49,946.00
T AdeT Fr foshr @ gfa - 4,279.00
aresT i foshr & gy - 6,68,195.00
15,60,50,757.86 26,58,99,223.93
[fEd-22 aEm W ouw, whewd
IegA-23 s
CECEITY 2,031.55 3,835.00
2,031.55 3,835.00




[TET $ReTUT IHE g low
2020-21 % ERIAA Hegrel 39ANr F1_fawor

ORATY] FoAT FHHTT, HIS @ IIed el

Jradt IH-3madt
ad= AT T

AT ST FT Gl AY 1,29,19,417.32|  1,85,01,510.72 3,14,20,928.04|  4,97,22,107.35
Sis: ay & aRre ured 3feere. 81,07,00,000.00| 15,00,00,000.00 96,07,00,000.00 0.00
S AT & deo USa, SATTESH A e iy 1,53,18,073.00
HTIV: A ST TS Y AT, 0.00 0.00 0.00[ -1,23,02,374.27

F e 82,36,19,417.32| 16,85,01,510.72 99,21,20,928.04|  5,27,37,806.08
gerl: a¥ & NIe 3UdNT T S arer 3reger: -

YT S

3T gFEITT 43,89,660.34 43,89,660.34 45,55,862.88

AT Ay AT 0.00 -43,89,626.00

TSIFT I3

=g 82,07,05,996.52 15,33,26,232.86 97,40,32,229.38 86,04,447.55

F: 3T -63,17,929.00 -79,63,431.20 -1,42,81,360.20

FaAT FOR, %ot AR i

CICCEEIDE -2,82,814.00 -2,82,814.00 -4,44,972.00

I RHSAT & faw 3 -37,672.00 -37,672.00 -8,059.00

v 3Ee -1,65,000.00 -1,65,000.00 -16,54,000.00

mqfciertat & 3ifas 0.00

TAER A -2,250.00 -2,250.00

TS vEai -1,79,000.00 -1,79,000.00

AfSHaT vsag -5,170.00 -5,170.00

fdega 9o & faT graur 33,75,500.00 33,75,500.00

AGr T Yook & foT graene 20,000.00 20,000.00

39-3T 81,43,88,067.52| 14,80,86,395.66 96,24,74,463.18 64,97,416.55

TgaT 3R 3T B I TATHGROT -25,43,523.00 -25,43,523.00

Fl 3TANT 81,43,88,067.52| 14,99,32,533.00 96,43,20,600.52 66,63,653.43
AT ST FT T AY 92,31,349.80|  1,85,68,977.72 2,78,00,327.52|  4,60,74,152.65




31 AT, 2021 F FATCT I F AT @A FT AR FIOT IJeAT
FqA: 24 Aot @ -Afaar
1. @ aRurér

o faawor  aftia Ufaerfes Ao aRorér qur o@r 1 3¥ar 2002 & YoG & FUTY
fafer & 3muR W R fFar arar g1 dufas &7 iy & fow grawer fear ar=r § 3 Qv
ST & YR W&ol e 910 §

2. T HedThed

3UNISY, 7SR, TARed ol qUT 3raer 31E & oeTd W Hedifhd AT Srar § aam e
grel a¥ H IeEd W TR fohar Jrar §.

3. faer

fA3er oetg o R arar & 3R orerag 7 ufFafore wag, S8 corell, T 37T, ddhe
g, 3fe enfAe & fder W 3 s gurda:  dr@eey R S @

a. o rfeaar

4.1 3O INRTAT & sFAAUT ANTd W eqredidd fhar Jrar § foae 3ialke At
ST, dfsher Ud 3REWUT @, URE &FY Yooh, I U Siaafoe ¥ Heftd gt 3
Hep TR Td Yogal T A §. IR Tl & Haer # |, 3nfeadqr & 7qog
3 ¥ Hefd qa-aRerer @ @ oleey famar am.

4.2  IAGE e (FUce Bs @ T & el & AETA ¥ o haes ThHed &l
golt 3TRFAIT & 379 $iST GaRT Sl T Hedl &l el & foIv 3gAT fham Sirer
7| glefieh, TRIETe HAlerd garm v aIv fAdelt & 317ar, 0 |aft iR 319 Hited
TS H TAEAGRT & T &



T 3Reeeyge Hid ~glFeray fioterer
31 #HTH, 2021 F FATCT AT F AT @A F7 HHAT FOT IeqTT

5. HAdHeed

o

51 379l AT W HaHedsl Hl, T AT HUHOT, 1961 H AT T & IR |,
fafea amra [ | geer frar o= @

. 31@' : Nl
4. HIT ( 3ATATHA) : 05%
. A ( FETET UG YIETRITEN) : 10%
. Tl U §Id : 15%
. faegda geuma= : 10%
o. HEG/ AP : 40%
. FTATTT 3UTHT : 15%
2T, qrgsT : 15%
<. AST-Hi&aa : 10%
3. qEdh : 15%
3. 3 3rge Edar : 15%

a¥ & R fhT aT aREted W e # @ a¥ & fav wnRd fear S g
St 3nfEa a¥ & SNIeT 9 & STl §, 3T g A TR FAET fRar e g

01.04.2002 & &g Tl T iR e a¥ & O 75 wfeaar & @ 77
3T TF Y WA &k dee H ot e Sar & afe 3nféa 01.04.2002 & uger @iy S &
ar Bha #1 fashr @ AT @ 7 stem S B

5,000 T AT FA Rl Hi AT W/ IO et Jar fFar Sar 8. 58 @
& 3aHeTsT HT IHR 2002-03 & 31T U9 FF Wid W fhar Sirer gl



6T 3eeeyge Hd ~glFery it
31 AT, 2021 F FATCT I F AT @A FT AR FIOT IJeAT

6. TP Helald Td FedIS!
WA Foll [@8mT ( U3(d), #RA SR F Ied el (3-AreTall T 3H-3Tecli(Irsfe)
3eeret & AT &7 # forar S g

F) et @l ARl & IMUR W oI@aey fhar ST gl

Q) TTET @I & T 3G H T T IISlaAT U AT gl PNl 3T F
T H 3T U9 T Wi H A fFAT ST gl

E))) doll &g & AT 39ANT fhT 91T A1l Ud A=A SIS & 3720 1 Yoll I
& & H forar S g

o) ISTEAT TG STl €1l 3UTs AV T 37y AV o & A Jolol 97 H A3 Hr
AR 9Te] ¢IAC TS iUt & i gefRia faar Sar g

) TWHAT] FoAl THET, HRT EHR H SIS e HaATerdl, fqemmi, sifdeon &
gIeT Ud Yot <0 & AU 39l & o8 a8 3radt (3-Arste), vd 3radt Ui e Red g6
& T H @I IRT AT, 3o AT IRASAT & T 7 & & F @1 747 &l

7. qR@SEE/ASET F P FI

ARANSTATIHN/ANSTAN & Faftra Tl et & T F MUR N Iy
T Srar B

ARATSTATHANSAATHT & Feiftrad oreet 31eferal 1 3reaa A At Joad a7 F 1o ST &
AT Tw W IS IRASEASARY MY & A" fmrr amr g ogwr
ARASAIN/ASTAN & AT urea Iefeat & e aw wfafed sgoae & goe 9 &
e AT F AT T W IR IRASTAHASTAIN Spraer ¥ & e gerw
T B

8. fadelt a1 WeawER

4=l Har # FegagR s & Hegder &1 Ay & yufad ffews a3 w
Egeey fhar .




6T 3eeeyge Hd ~glFery it

31 AT, 2021 F FATST AW F AT @A FT I FIOT AT

9. qar--fagfa wmer

I & AT Yeur qganit &1 dfad sifde sfefavag geur Fedihed garT JaehRr HAE
AT G, FYEY T AT A & AT TraueT B AT HUR W AR A S g
S8 TRE T YA HEA HT el G Fofall o el @re] foham I & it desd & ST
I3 & foHifhe f@wTor & YR €

$H Il 3T W T I AgedqoT HIeT WM AT Fifeh e AT §g T&da & i |

Ay : 25  HAMAT SIAIT TUT @1 W feogef

9 N

1. FAfAT game

T & U d& garT @iel 7T ®0 1,24,80,990 (Y94t a¥ 1,86,84,916/- ®0) & AME-
W & #@eu 7, SwE e segiRa dF F A oft sar @ 7 sah & o @
gl

TEI & A%y wEa fhv 91w dfed siererdr A & v 3meftas caaw s@ 9qg Jig
Qg T8 gl

2. el 3feaa, ®or T e

YSY I TF H, AT H ANR H e 3TN, HOT T HHA JUS R ) § o
dolet 9 & @ a1$ TRy & Ferster e

3. CIbIG]

SH UNOT & UR W & A 3RRTA, 1961, F dgd F16 U AT 31T T8 8,
IR & v R graure S 3maedsd Al



6T 3eeeyge Hd ~glFery it

31 AT, 2021 F FATST AW F AT @A FT I FIOT AT

a. IECUE CURERE TN
(fA TIT A)
are], a¥ qaadt a¥

WASUF YR G 3T 67T & fare
%) Seicitole ﬁ:\sﬁ 3IqENR 36,57,085.30 3,37,91,302.06
) g-gific HUSR

faRed va 3usieg A 39,92,440.24
) Seded 3,89,39,886.86 2,95,22,732.32

5. JYEeTge, o a¥ & doaat el 1 Yo-afeia/qo - TAioid fhar arr gl

6. 1 ¥ 25 d& T Holdel ITHRIAT 31 AW, 2020 T F Joled UF  qAT I AG R
TATC 31T T4 3T @i 1 et 3097 &

7. I nfeaar

3rael IMEAA T 31 A, 2002 R FARA HaHedsl & fav  gaaiia fhar @ s
INTETAT FedeT HATd AT MR AT & eyl H a&] ¢

8. AdHed

o

HETA & 3aHeded H hael TS a¥ § WA F T AT § S Fed Fardd FEAIAT &
foT whiehc @ g7 § , St fa #76/, R SR aRT 3eqaAtfed & a¥ 1 3mie 2002
& el Afafed W & 39T Y R SaT B 99 a¥ & HaHeds @ 3Rd $eied
& qUT gl & ORETd 3 drel ast # ek fhar S



#IET SEeege 3id ~GlFeray [l

31 |14, 2021 H FATCT AT & AT @A F7 I FIOT AT

9. W—ﬁq‘% Gt

IGEY, TR HeAA TUT GHA o 3UMST SIAB & TIT Jaure &1 fS#ifehen F90T & MR
W IR Far a=m B
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Preface

Right now we are a group of approximately 75 Scientists and
Engineers, about 130 students and postdocs, approximately 230
staffs in Auxiliary, Administrative and Technical categories, and
about 150 ‘outsourced’ staff.

. In the last year, we have published about 360+ papers, which is
’ nearly one paper per day, almost equally partitioned between large
International Collaborations and regular papers. Some 140+ articles have been
published in journals having IF > 5 while the average IF is 4.7. Also, 21 students
were awarded PhD degrees in the last year.

The Academic Council of HBNI has conferred the Outstanding Doctoral Student
Award-2020 in Physical Sciences to Dr Ratnadwip Singha of Saha Institute of
Nuclear Physics. Dr. Singha completed his PhD work under the guidance of Prof.
Prabhat Mandal.

Dr Sandip Kumar De, who did his PhD under Prof. Dulal Senapati, has been
awarded “ACS Travel Award for Best Oral Presentation in the International
Conference on Smart Materials for Sustainable Technology (SMST-2020)” held at
Goa.

Prof. Chandrima Das has been elected to the Fellowship of the National Academy of
Sciences (NASI) Allahabad, w.e.f. January 2021. She has also been selected as a co-
recipient of CDRI Awards 2021.

Major accomplishments of the Institute include initiation of Commissioning of
Facility for Research in Experimental Nuclear Astrophysics (FRENA). FRENA is the
first dedicated national facility in the country for research in experimental low
energy nuclear astrophysics which is based on a 3 MV Tandetron accelerator. The
accelerator has been tested for Carbon and Hydrogen beams. Had it not been for the
pandemic, we would have been very much in the middle of experimentation at
FRENA by now.

October 11, 2021 Prof. Gautam Bhattacharyya

Director
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Research Output in terms of Publications of Scientific Articles
(1st April 2020 — 31st March 2021)

In this period 368 scientific articles (of which 133 are with international collaborations)
have been published in 121 science journals whose average Impact Factor is 4.794.
Among these, 143 scientific articles (of which 66 are with international collaborations) have
appeared in journals with impact factor =2 5 and 50 articles (of which 15 are with
international collaborations) appeared in journals with impact factor = 6.

Total Articles Published: 368

250
200
150 m Total Articles
mlF. =5
100 wIF > 6
50
0

Without Collaboration With International Collaboration
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Highlights of Research Activities

13[SINP



Annual Report 2020-21

14 SINP



Annual Report 2020-21

Group A: Crystallography and Molecular Biology, Biophysics and
Structural Genomics, Chemical Sciences and Computational Sciences

Research Area

The diverse research activities of Group-A address the structure and function relationship
of bio-molecules 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 of the activities is 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 the correlation
between electronic and gene regulatory networks and its application in space
bioengineering, designing novel biological function, biocomputation and programmed
therapeutics.

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 Ultra Violet-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 (Fluorescence-activated Cell Sorting Calibur and
Fluorescence-activated Cell SortingARIA 11)
Mass Spectrometry Matrix-assisted laser desorption ionization time-of-flight/ time-of-flight,

Waters Xevo G2 Electro Spray lonization ultra-high performance liquid
chromatography-quadrupole time-of-flight, Agilent Head-space Gas
chromatography-inductively coupled plasma mass spectrometry

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

High Throughput NextGen lon 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

Biofilm formation in Vibrio cholerae, critical for its environmental survival and transmission,
is controlled by a protein that is the master regulator of biofilm gene transcription. This is
an atypical bacterial enhancer binding proteins (bEBPs), it activates a promoter for biofilm
gene. The molecular mechanism behind the dimerisation of the master regulator is unclear.
The crystal structure of the master regulator, in apo, and certain functional states has been
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solved. It has been identified that Bis-(3'-5')-cyclic dimeric guanosine monophosphate has a
direct role in master regulator oligomerisation and adenosine triphosphate-ase activity at
physiological pH. Moreover, this also favours generating specific protein-Deoxyribonucleic
acid architecture for transcription activation.

Plasmodium falciparum unleashes virulence by expressing papain-like cysteine proteases
named falcipains, inside an acidic food vacuole, cleaving host hemoglobin to obtain space,
amino acids and osmotic stability for its intra-erythrocytic growth. In search for novel
therapies to ease the burden caused by the increasing resistance to current antimalarial
drugs, falcipains could therefore be considered as potential anti-malarial drug targets. A
major bottleneck in this approach is the possibility of off-target effects in mammalian host
due to presence of homologous lysosomal cysteine cathepsins. Proteineceous inhibitors
offer a better option in this regard since they have larger interacting surface area with
exosite interactions in addition to catalytic site interactions which gives ample scope to
enhance specificity by structure-based design. For this study, two indigenous inhibitors
have been selected from human source, Serpin-B3 and Stefin-A. In the current study it has
turned out that general proteolytic activities as well as specific hemoglobinolytic activity of
falcipain-2 have been inhibited by Serpin-B3. Mechanistic insights of inhibition and
structural evaluation have also been explored. Some mutants of Stefin-A have also been
designed and generated by structure-guided approach with increased specificity for
falcipain-2.

Redesign of the hydrophobic core of cyclophilin from Leishmania donovani (L. Donovani) is
being carried out with the twin objectives of predicting the core of cyclophilin from L.
donovani based on the surface complementarity of amino acid side chains (as in a jigsaw
puzzle) and secondly addressing the relationship between core volume and packing in a
viable core supporting a stable fold. The design principles invoked are based on the surface
complementarity of the residues within the protein interior. This work could be expected to
deliver design algorithms which could be of sufficiently general interest in the field of
protein design.

The role of triple helix in a genome includes directing the process of replication,
transcription, recombination, and even site-specific mutation. The Single-molecule
biophysics experiments have revealed that the participating Reverse-Hoogsteen bonds are
more compact in physiological circumstances than that of the Watson-Crick bonds making
the region of Watson-Crick bonds to be sites of specific modulation. The dynamics of
Reverse-Hoogsteen bonds in antiparallel triplex is more compact than in hairpin formation.
The dynamical changes are efficiently captured in hairpin before it participates in the
triplex formation where they were found to get transformed into an open conformation. This
could be an initial step towards characterizing the structure and function of triplex DNA
involving Polypurine reverse Hoogsteen (PPRH), opening an important topic of future
research in identifying the proteins that either recognize, bind, stabilize, unwind, cleave, or
repair triplex DNA. The finding might be valuable in designing more specific and efficient
PPRH /triplex-related gene-targeting agents to develop therapeutics for infectious diseases.
It is also observed that the nature and molecular weight of crowding agents control the
degree of spatial breathing in the stem of Fork-DNA, inducing constant fluctuations
between the entropically favourable partially folded structure to an enthalpically favourable
folded structure, This observation is not only valuable for elucidating nucleic acid structure
but might play an important role in vitro mechanical activity, too

One of the most extensively studied genes in cancer, TP53 is well known for its role as a
tumour suppressor. It senses cellular stress or damage, and in response, stops cell division
or initiates cell death, thereby preventing a damaged cell from reproducing. However, in
majority of cancer types, pS53 is often mutated, rendering altered tumour suppressor
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functions. Despite its important role in cancer, attempts to target pS53 directly have
remained unsuccessful. To this end, it is aimed to probe interactions of wild type and
mutated p53 with Pseudomonas aeruginosa derived protein Azurin. For this purpose, a
combination of biophysical and structural methods like Nuclear Magnetic Resonance
Spectroscopy is employed. Furthermore, within the structure-function paradigm, it is aimed
to understand order-disorder transitions of key heat shock proteins like Hsp33 and Hfq in
E.coliin presence of oxidative/ antibiotic stress.

Gating-related structural dynamics in MgtE magnesium channel in membranes is explored.
Magnesium transport mechanism is poorly understood despite the fact that changes in
Mg?+ (magnesium ion) levels are implicated in various diseases including head and neck
cancer. It has been observed that the structural dynamics of the magnesium channel is
significantly altered when the channel shuttles between closed and open states.

Disease Biology

Three new functions of chromatin readers Transcription factor 19 (TCF19), Zinc Finger
MYND Domain-Containing Protein 8 (ZMYND8) and human Telomerase reverse
transcriptase (hnTERT) have been identified. It has been shown that chromatin reader TCF19
interacts with protein53 (TP53) and transcriptionally programs key genes (TP53 induced
glycolysis regulatory phosphatise, TIGAR and synthesis of cytochrome C oxidase 2, SCO2)
in concert that has important implication in hepatocellular carcinoma (HCC). It has been
established that chromobox protein 4 (CBX4) is a SUMO E3 Ligase for the telomerase
catalytic component hTERT and this SUMOylation event regulates breast cancer cell
migration and invasion. It has also been identified that chromatin reader ZMYNDS8
regulates oncogenes that are maintained in a poised epigenetic state and can
chemosensitize triple negative breast cancer.

Ku protein, a heterodimer of Ku70 and Ku80, was originally identified as an autoantigen in
the sera of patients with autoimmune diseases and is involved in repair, apoptosis,
replication and telomere maintenance. Ku protein has critical role in replication licensing. It
has been established that the periodic association with pre-initiation replication complex —
important for its licensing related function, is regulated by post-translational modification
like phosphorylation and ubiquitination. Further characterization of the ubiquitination
mediated functional regulation of Ku protein is on-going. In addition, the role 5’-
untranslated region in regulation of translation in eukaryotes is also studied.

The research is on-going which aims at the understanding of the cell biological phenomena
that govern extensive cellular dysfunction and death in late-onset neurodegenerative
diseases. While studying this, some of the basic mechanisms that regulate organellar
biogenesis and dictate inter-oraganellar crosstalk (like endoplasmic reticulum-
mitochondria, autophagosome-amphisome-lysosome) have been unravelled. The research
activity in this area utilizes classical biochemistry on one hand, while using state-of-the art
imaging techniques, like high resolution (confocal) and super-resolution (Structured
[lumination Microscopy and Stimulated emission depletion) microscopy to address how
contacts between the endoplasmic reticulum and mitochondria leads to the formation of
functional autophagosomes. This is essential for the regulation and degradation of the
“power-house” of the cell.
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Investigations are carried out to understand the rationale behind the involvement of several
membrane proteins like Receptor tyrosine kinases (RTKs), Water Channels etc in
neurodegenerative signalling, which are otherwise highly implicated in cancer. Special focus
is given on the regulatory mechanisms by oncogenic long non-coding RNAs (IncRNAs) that
drive the expression and activity of these proteins.

Lamins are type V intermediate filament proteins which maintain nuclear homeostasis by
maintaining the shape and rigidity of the nucleus and performing essential roles in nuclear
processes like replication, transcription and DNA damage repair. Mutations in lamin-A
produce three classes of disorders in human system - muscular dystrophies,
Lipodystrophies and neuropathies. The research is on-going to understand how lamin-A
plays a role in muscle differentiation and how the signalling pathways are modulated in
presence of mutant lamin-A leading to muscular dystrophies. Interestingly, it has been
observed that for some cardiomyopathic lamin-A mutants there is a gross change in the
epigenetic and transcriptome profile of the cell. Investigation is being carried out to find out
how those mutations of lamin-A alter the gene expression and signalling pathways such
that it leads to muscle degeneration with poor contractibility. Studies are also on-going to
validate Lamin A:B ratio to be a potential tool for diagnosing ovarian cancer by developing
deep learning methods and to investigate the key players of DNA Damage and Repair that
interact with lamins in this scenario. Investigations are also carried out to characterize
nuclear morphology in cells on engineered substrate of varying stiffness and topography.
Initial experiments in mouse C2C12 cells show a decrease in lamina thickness along with a
tilt in the nuclear axis which could potentially denote a defect in nuclear anchorage to the
actin microfilaments. Further studies in different cells are being performed to elucidate
broader physiological relevance of nuclear morphology to myopathies.

Research is on-going in metabolomic area to analyze the metabolic reprogramming
associated with stress response in cancer and normal cells. Mass spectrometry-based
methods for analysis of Ribonucleic acid (RNA) modifications has been developed, which is
being used to unravel the role of RNA methylation in controlling metabolism and cell fate.
Identification of diagnostic and prognostic signatures for diabetic/non-diabetic kidney
disease, chronic obstructive pulmonary disease, non-alcoholic fatty liver disease is also
important aspect of the current research. In addition, analysis of metabolic reprogramming
associated with arsenic-stress and thiourea-mediated rescue in rice cultivars is also being
carried out.

Computational Biology

The research in this area involves understanding the structure, function and dynamics of
complex biological systems with a focus on enzymes, drug-target proteins and molecular
machines using computer simulations. Enzymes are the workhorse of living systems which
carry out the essential chemical reactions at the physiologically relevant timescales with
high efficiency and selectivity. The present focus includes rational design of ‘artificial
enzymes’ for applications in energy, healthcare and environmental sectors. A highly
specialized methodology of multiscale (hybrid Quantum Mechanics/Molecular Mechanics)
simulations for studying these complex chemical systems is used. The group is working on
the two most efficient artificial enzymes, namely Ir(Me)-PIX-Cyp119-Max and de novo retro-
alodolases to understand the underlying reasons for their remarkable efficiency.

Synthetic Biology

The first synthetic cellular microgravity sensor in bacteria E. coliwas created using
engineered gene circuits. The bacteria responded to microgravity by changing the
expression of a fluorescence protein. Since the design of engineered genetic microgravity
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sensing device is universal, it can be connected with any cellular processes. The control of
the cell division process using microgravity has been successfully demonstrated. The work
showed for the first time how to integrate microgravity as a physical signal with biochemical
processes.

Chemical Sciences and Nanotechnology

The oxides of nitrogen (NO + NO: = NOy) are emitted in Earth atmosphere due to daily
human activities, mobile transportation and other natural processes. NO; in the presence of
sunlight photolyases into NO + O(3P). Similarly, the emission of ammonia (NHj3) in the
Earth’s atmosphere has increased drastically in the last century and the NHs molecule is a
major source of NH, radical (NHz + OH ---> NH, + H,0). It is known that the atmospheric
NO/NO; and NH:; combines to form NHoNO/NH:;NO, intermediates which then undergo
more than two unimolecular isomerizations (NH2NO/NH>NO; ---> N /N>O + H,O) to form
N2/N.O + HoO molecules with large exothermicities or the mechanisms of reactions are
associated with multiwell potential energy surfaces. The study is performed to explore
whether formic acid (FA) has any catalytic efficiency towards the recycling chemistry
involving NH3, NOx (NO + NOy), N», H2O, and N2O molecules in the Earth's atmosphere, H,O
and N>O being greenhouse gases. It is seen from our study that FA acts not only as catalyst
for the overall multiwell NO/NO; + NHy ---> N2/N2,O + H,O reactions but also assists the
multiwell reaction paths via relatively short routes. In future, we will explore potential
atmospheric impact of FA assisted above-mentioned reactions through kinetic analysis.

The research is being carried out to design suitable (size~50-60 nm), nontoxic (by using
noble metals with benign surfactants), and crystal defect induced anisotropic nanoparticles
for zone specific surface enhanced Raman spectroscopic detection of Oral Cancer and
adenoma like pathological parathyroid glands in ex-vivo and in-vivo environment in
collaboration with Tata Medical Center, Kolkata.
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Group B: Applied Nuclear Physics, High Energy Nuclear & Particle
Physics, Nuclear Physics & Plasma Physics

Research Areas

Research interests in this Group span over a wide range of energies - from Laser and
Plasma Physics in the KeV (Kilo-electron-Volt) range to Nuclear Physics in the MeV (Mega-
electron-Volt) range and High Energy Physics in TeV (Terra-electron-Volt) range. Major
activities of the group can be classified as:

e Non-linear and dynamical characteristics of a variety of plasmas
e Quantum optics and atomic spectroscopy

e Probing the structural phases, defects and evolution of crystals
e Accelerator based nuclear physics

e Physics at TeV energy scale

e Simulation and development of Micro Pattern Gas Detectors

In addition, two major national facilities are being commissioned:

e Facility for Research in Experimental Nuclear Astrophysics (FRENA)
e Jaduguda Underground Science Laboratory (JUSL)

The commissioning activities were severely affected in the last year. However, all basic infra-
structural supports were insured during the entire period.

Highlights of activities in the areas mentioned above are listed below:

Study of the nonlinear phenomena in a variety of plasmas

Theoretical studies are being carried out on non-linear phenomena related to various kinds
of waves and instabilities that are excited in plasmas. In the framework of generalized
hydrodynamic equations, the role of velocity shear in reducing Jeans Instability to
oscillations of finite amplitude in viscoelastic fluids is studied. Exact analytical travelling
wave solutions are derived for a nonlinear electron plasma wave excited by an intense ultra-
relativistic proton beam. In presence of space charge debris, solutions of forced KdV
equation reveal pinned accelerated planar and lump soliton solutions. Derivation of
nonlinear the evolution equation for high-frequency drift waves and study of chaotic
magnetic fields in MHD plasmas has been carried out.

Quantum optics and atomic spectroscopy

Development of EIT based Atomic Vector Magnetometer

The coherent interaction of the electric fields with the atomic medium which leads to
phenomena like electromagnetically induced transparency (EIT) are highly sensitive to the
external magnetic fields. Using this fact, magnetic field with good spatial resolution and
high sensitivity can be measured. In addition to the magnetic field strength, knowing the
direction of the magnetic field is also important. Combining the coherent optical effects like
EIT with the longitudinal and transverse magnetic fields make an opportunity for
developing an EIT based atomic vector magnetometer which is sensitive to the direction of
the magnetic field. In our laboratory, we have developed an apparatus to study the effects of
static longitudinal and transverse magnetic fields in a hyperfine A-type EIT system. We
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have shown how the EIT resonance is highly sensitive to the magnetic field direction as well
as the polarization direction of the applied electric fields. The selection rules of the EIT
resonances can be controlled by controlling the polarization component of the laser fields
with respect to the quantization axis.
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Probing the crystal structural phases, structural defects and their evolution

Crystal structure properties of Y-doped HfO2:

Crystal structure properties in bulk pure and Yttrium (Y) doped HfO2 for Y concentrations
of 3, 5, 7, 10 and 12% have been studied through atomic scale time-differential perturbed
angular correlation (TDPAC) measurements using 181Hf probe in order to stabilize the non-
centrosymmetric orthorhombic Pca21 phase responsible for ferroelectricity in HfO2. In pure
HfO2, mainly the monoclinic phase with space group P21/c (~ 90-95%) and an
orthorhombic phase with space group Pbca (~5-10%) have been found to be stabilized. But,
the phase compositions change drastically with Y concentration. It is found that for 10 at%
Y doped HfO,, the monoclinic phase reduces to only 22% while two new orthorhombic
phases (space groups Pbcm and Pca21) becomes predominant, ~43% and 35%, respectively.
The different orthorhombic phases have been assigned based on the calculation of density
functional theory (DFT) which was carried out in collaboration with Dr. D. Toprek of
Institute of Nuclear Sciences “Vinca”, University of Belgrade, Serbia. The results show that
the non-centrosymmetric Pca21 phase which is responsible for ferroelectricity in HfO2 can
be stabilized with a large fraction in bulk HfO2 also by Y doping of ~10% . From previous
studies, the Pca21 orthorhombic phase was known to be stabilized in doped thin flim HfO,.

Positron Annihilation Spectroscopy

e A study of Cr3*-substitution induced defects restructuring in BiFeOsz by
positron annihilation and other supportive methods.

e Si**-substitution effects on the defect structural changes of the mixed-phase
spinel ferrite system Mno.7+xZno.3SixFe22x04 studied by positron annihilation
and complementary methods.

e Investigation of defects in Carbon Nitrides (C3N4) samples synthesized at
different temperatures through positron annihilation.
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Accelerator based nuclear physics

It was not possible to carry out new experiments during this academic year at National and
International Accelerator Facilities due to the pandemic situation. However, the data
obtained from earlier experiments have been analyzed.

A review has been carried out on the role of secondary particles in ion therapy and
theranostics. The significance of secondary radiation has been studied in great detail by
many authors, but there are fewer studies in the case of theranostics.

Physics at TeV energy scale

A Large Ion Collider Experiment (ALICE)

SINP is responsible for the fabrication, maintenance and upgradation of the 2rd Muon
Tracking station of ALICE. During the RUN-III of Large-Hadron Collider (LHC), the
luminosity of the beams will increase substantially. The expected trigger rate in Pb-Pb
collision will be 50 kHz. In order to handle this huge rate, both the High Voltage and the
Readout chain of the Muon chambers have been upgraded on a surface laboratory at
CERN. However, the re-commissioned work for the Muon chambers at the experimental cite
have been delayed due to the pandemic and is expected to start in August, 2021.

Run Il Physics Studies:

The two major physics analysis carried out from Saha Institute using the Grid infrastructure are: (1)
Production cross-section of Upsilon in p-p collisions at Vs= 13TeV and (2) Nuclear modification factor
of Psi(2S) in p-Pb collisions at VsNN= 8.16 TeV as a function of the centrality of the collision. These
led to two publications in PLB and JHEP.

Compact Muon Solenoid (CMS) Experiment

The SINP-CMS group has made significant contributions in Higgs and BSM physics
analyses using the 135 fb-! of proton-proton collision data collected by the CMS experiment
during Run-II of LHC. During the long shutdown period, the group made significant
contributions in tracker operations, hadron calorimeter calibration, electron-photon
identification, research and development in several areas pertaining to the upgrade of the
tracker, muon and calorimeter endcap (High Granularity Calorimeter) for future high
luminosity runs. The work of the group has resulted in four publications related to physics
analysis, upgrade of tracking, endcapcalorimetry and muon system, several detector and
analysis notes, a plenary talk in Beauty2020 and a number of invited talks.

Run Il Physics Studies:

Key areas of involvement have been in (1) search for dark matter and extra-dimension; (2)
Standard Model (SM) and Beyond Standard Model (BSM) Higgs boson studies in the yy
decay mode, (3) Higgs boson pair production in a number of final states (bbtt, bbZZ).

The group has made significant contributions to the identification and reconstruction of the

electrons and photons during Run-II and the work has led to a major CMS publication this
year.
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Run Il Detector Performance studies:

The group has made substantial contributions to the calibration of the hadron calorimeter
(HCAL). In addition, strategies to trigger on isolated particles are pursued.

The group has a major responsibility of the present tracker including tracker data
certification and tracking performance studies.

Phase-2 Upgrade Activities:

The group has been involved in several activities related to: (a) Tracker beam test data
analysis, (b) study of performance of the proposed L1 track trigger to improve electron and
photon rates significantly, (c) study of CMS capability to trigger rare physics processes, and
(d) development of the digitizer software for the proposed tracker. The recently established
Phase-II tracker module test setup is shown in Fig 1. The setup was used during the 4th
CMS Tracker DAQ (Data Acquisition) online workshop in March 2021.

In future, a high granularity calorimeter will replace the endcap calorimeters of CMS. The
SINP group is contributing to (a) HGCal beam tests at CERN, (b) reconstruction and
identification of photons and electrons in the HGCal, and (c) indigenously manufacturing
front-end electronics for the HGCal in collaboration with CERN and TIFR.

Fig 1.Phase-II Tracker module test setup in the HENPP cleanroom.

The group is involved in the Muon system upgrade of the detector, namely GE1/1 and
GE2/1 and utilization of GEM technology in the area of muon tomography.

Phenomenology of strongly interacting matter

Theoretical analysis of the properties of strongly interacting matter at finite temperature
and density in a magnetic field is of high contemporary interest. The electrical and Hall
conductivities of a hot hadronic gas (mainly pions) in presence of a magnetic field and at
finite temperature have been calculated. The Hall conductivity at lower values of the
magnetic field has been found to decrease with temperature more rapidly than the electrical
conductivity, whereas at higher values of the magnetic field, a linear increase is seen. In
another calculation, the dilepton production cross section has been estimated from strongly
interacting thermo-magnetic quark matter with the inclusion of the anomalous magnetic
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moment of the quark using Nambu Jana-Lasinio model. It is found that in a magnetic field
there are two contributions from so called Landau cut and Unitary cut with a forbidden gap
in the low invariant mass region. With the judicious choice of the external parameter this
gap vanishes yielding a continuous spectrum starting from a low invariant mass region.

Research and development of radiation detectors and their applications
Feasibility studies of applying muon scattering
tomography to monitor civil structures and to detect
defects in such structures have been carried out. The
numerical study is based on Geant4 (GEometry ANd
Tracking) and Cosmic ray Shower Library (CRY)
followed by image processing with a Pattern
Recognition Method. The initial results are
encouraging. Identification of voids within concrete
structures has been illustrated in Fig.1.
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Fig.2: Evolution of gain of THGEM with Fig.3: Setup for measuring gain uniformity and
different irradiation rates. other parameters of GEM detectors

Eco-friendly alternative gas mixtures for India-based Neutrino Observatory Iron Calorimeter
Resistive Plate Chambers (INO-ICAL RPC) have been suggested. The hydrodynamic
simulation framework based on COMSOL multiphysics FEM package is capable of
simulating both avalanche and streamer formation in an RPC. Streamer probability of the
eco-friendly substitute has been estimated using this model. Effect of resistivity on RPC
performance is also being studied.

Charge dynamics in GEM detectors has been studied extensively using similar
hydrodynamic model. Various figures of merit, such as energy resolution, discharge
probability, have been estimated and compared with existing data. The comparison is
encouraging.
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A DAQ based on Altera Max series (with support for direct Low-voltage differential signaling
input) Field Programmable Gate Array on VHSIC Hardware Description Language platform
has been developed. It has been used to estimate the efficiency and position resolution of
RPCs.

The nearly exact Boundary Element Method (neBEM) electrostatic solver has been regularly
improved and maintained at the CERN server. It has been successfully integrated with the
Garfield++ package. The neBEM solver is now available along with the Garfield++ package
as the native 3D electrostatic solver.

Acquiring photoacoustic signature of hematocrit variation from plexus layer of in-silico human skin
phantom

This computational study investigates whether the signature of hematocrit variation from
plexus i.e., the first skin layer having very small blood volume percentage distributed in
capillary vessels, is retained by the detected photoacoustic response. The in-silico skin
phantom is irradiated by a small footprint and low power (below 5 W) continuous wave
LASER diode (405 nm) to generate detectable pressure from capillary blood vessels of
plexus. with the increase in hematocrit from 10% to 50%, photoacoustic amplitude
monotonically increased to double. This numerical model is expected to be an important
basis to realize the idea of low cost small footprint in-vivo photoacoustic hematocrit

measurement device.
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Group C: Theory, Astroparticle Physics & Cosmology

Gravity

Black Hole Physics

Black hole horizons were studied during gravitational collapse of dust and viscous fluids.
Using both analytical and numerical techniques and different density profiles of matter, it
was found under what conditions lightlike, timelike and spacelike black hole horizons arise.

Symmetries of an isolated black hole horizon were revisited. Super-translations were found
to be additional symmetries. However, in order to join two isolated horizons differing in
boundary data, one requires a stress-energy tensor that does not fall-in but violates the
dominant energy condition.

Black hole horizons at the Planck scale

It is well known that noncommutative geometry results from putting together the
frameworks of general relativity and quantum mechanics. Recently it was shown that
noncommutative effects can lead to the dressing of a singularity and the dressed singularity
gets hidden under a black hole horizon. The back reaction of a probe field on the horizon
thus formed is being studied within the framework of noncommutative gravity. This is
expected to shed light on the black hole horizon structure at the Planck scale.

Gravitational-wave Astrophysics

Discriminating black hole mimickers from black holes with gravitational wave observation

Black holes in general relativity (GR) are the predicted outcomes for the collapse of
massive stars and they are conjectured to be abundant in nature. However, due to
the characteristics of stellar-mass black holes, they are extremely difficult to detect
in astronomical observations. Specifically, several astronomical objects proposed in
the literature, which are dark and compact, can mimic the signal of a black hole.
Boson star is proposed to be one of the strongest candidates.

A novel technique was developed that can distinguish a large set of Boson stars as
the black hole mimickers from the “true black holes” in general relativity. In addition,
it was demonstrated that a new technique based on Bayesian statistical analysis of
GW data from aLIGO/a-Virgo that can be used to discriminate the true black holes
from Boson stars.

The Laser Interferometer Gravitational-Wave Observatory (LIGO)-India detector & neutron
star equation of state (EOS)

Adv-LIGO is presently operational with two second generation ground-based
detectors at Hanford, WA and Livingston, LA in the USA. The third Adv-LIGO
detector of similar capability has been planned (with in-principle approval from the
Govt. of India) to be built at Aundha in Maharashtra, India. Several members of the
LIGO-India community with different expertise and specializations studied the
scientific rationale of LIGO-India as the third detector.
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In this context, a fully (Bayesian) numerical simulations of GW signals of in-
spiralling binary neutron star systems was performed. It was demonstrated that the
addition of the LIGO-India detector at Aundha, Maharashtra will significantly
enhance the ability to constrain the neutron star EOS. This analysis was complete by
Feb 2021 and presented to the LIGO Scientific Collaboration (LSC) in early March
2021.

A new continuous gravitational wave (CW) search pipeline from rapidly spinning known
neutron stars in binary systems

Rapidly spinning neutron stars continuously emit gravitational waves. However, due
to intrinsically weak gravitational-wave strain amplitude, it is extremely challenging
to detect such a signal. However, with the increased sensitivity of Adv-LIGO/Adv-
Virgo detectors, we are now approaching this milestone possibly in the next few
years.

Sco X-1 is believed to be one of the strongest sources of such CW signals. A leading
role in the development work for one of the most sensitive pipelines, “BinaryWeave”,
to detect CW-signals from Sco X-1 and other similar types of sources (mainly low-
mass X-ray binaries) has been undertaken.

This was done in collaboration with Reinhard Prix (Max Planck Institute-AEI,
Hannover) and Karl Wette (ANU, Canberra). The development work and the
necessary simulation work to validate the pipeline were mostly complete during this
academic year.

Developing a machine learning based statistical analysis pipeline to constrain neutron star
EOSs

A completely different approach to statistical analysis for constraining neutron star
EOS from colliding binary neutron star systems is being developed. While Bayesian
statistical analysis is the state-of-the-art approach of quantifying statistical
uncertainty in observational data it is computationally expensive, and can sometimes
be quite challenging to push the limit of constraints in theoretically predicted model
parameters. As a consequence, it becomes ineffective to execute while the result is
required to produce in low latency for further observations.

In order to circumvent it, machine learning and deep learning algorithms based on
artificial neural networks to constrain the neutron star EOS are being utilized, using
different deep learning concepts in detail

This work is a collaborative effort between SINP and the University of Glasgow. Along
with Chris Messenger, and an undergraduate in the IGR-group in the Dept. of
Schools of Physics & Astronomy, Univ. of Glasgow (The status of this project is in
progress and in advance stage.)
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String Theory and Holography

Understanding dynamical issues at strong coupling is an important and ubiquitous
problem in physics, across the energy scales of high energy collider physics to the tabletop
strongly interacting systems. In recent years, remarkable progress has been achieved in
connecting such dynamical physical questions of the quantum world, to the physics of
quantum black holes. Specifically, quantitative and sharp progress have been achieved
within the framework of Holography.

One of the activities involves exploring how quantum aspects of black holes can teach us
qualitative universal physics at strong coupling and vice-versa. In particular, within the
context of Holography, we have been uncovering universal aspects of real-time strong-
coupling dynamics by studying a large class of unexplored correlation functions and their
subsequent ramifications to the physics of black holes. On one hand, such correlation
functions are now-a-days experimentally accessible, thanks to the great strides made with
cold atoms and the likes. On the other hand, remarkable progress in e.g. Event Horizon
Telescope perhaps also makes them accessible in the context of black holes. In this process,
a quantum information theoretic perspective furthermore emerges on both sides, that
sometimes connects with cutting-edge research in quantum information.

In addition, the ideas of quantum complexity, entanglement entropy, entanglement
thermodynamics within the context of quantum field theory, gravity and black holes are
also being explored.

Mathematical Physics

The goal here is to understand analytically tractable examples and explore the same with
various mathematical techniques. Spin chains are a class of such models.

A new class of open, translationally invariant spin chains with long-range interactions,
which includes the well-known Haldane-Shastry chain as a particular degenerate case, has
been introduced. This spin chain has a novel interaction dynamics. Several statistical
properties of the new chain's spectrum have also been analyzed. In particular, it has been
shown that it is highly degenerate, which strongly suggests the existence of an underlying
symmetry for this spin chain.

In another work, global quantum quenches in the long range Kitaev (LRK) chains have been
studied. The quench has been performed on the power law exponent that governs the long
range interaction. The entanglement dynamics in such systems has also been studied.

Nuclear Physics

The correlations of nuclear matter parameter with several properties of finite nuclei and of
neutron stars within mean-field frameworks have been reviewed. The lower order nuclear
matter parameters are found to be constrained in narrow limits through their strong ties
with selective properties of finite nuclei. From the correlations of nuclear matter parameters
with neutron star observables, it is shown how precision knowledge of the radii and tidal
deformability of neutron stars in the mass range 1 - 2 Msun may help cast them in narrower
bounds. The higher order parameters such as the density slope and the curvature of the
symmetry energy or the skewness of the symmetric nuclear matter EoS are, however,
plagued with larger uncertainty. From inter-correlation of these higher order nuclear matter
parameters with lower order ones, it is explored how they can be brought to more
harmonious bounds.

The importance of the constraints imposed by finite nuclei properties in unveiling the
correlations of the tidal deformability with the symmetry energy parameters is investigated
within the chi-squared based covariance approach (CCA). The Hessian matrix, a quantity
central to the CCA, contains implicitly inbuilt knowledge of the distributions of the nuclear
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matter parameters (NMPs) consistent with the fit data. Using an extensive set of fit data on
finite nuclei together with the maximum mass of neutron stars in the CCA, the correlation
of the tidal deformability of a neutron star with the slope and the curvature parameters of
the nuclear symmetry energy are studied. Comparing these results with those obtained
from completely uncorrelated distributions of NMPs, but filtered by high density constraints
coming from observations, it is shown that the additional constraints on the NMPs induced
by the finite nuclei properties are instrumental in strengthening the correlations of the tidal
deformability with the symmetry energy parameters.

Quantum Field Theory

Quark-gluon Plasma and Heavy-Ion Collision Phenomenology

The principal goal of the relativistic heavy-ion experiments is to explore the phase structure
of the underlying theory of strong interaction — Quantum Chromodynamics (QCD) - by
creating in the laboratory the new state of matter “Quark Gluon Plasma (QGP)”. Addressing
of various important issues of this newly emerging field of QGP has been actively pursued
that has important relevance for the phenomenology of ongoing heavy-ion physics.

Finite Temperature QCD

Research in finite temperature QCD is being performed in terms of computing transport
coefficients in the quark gluon plasma from ab-initio principles. This work extends on a
previous of work which computed the diffusion constant of heavy quarks in the quark gluon
plasma, by computing the corrections due to finite mass of the quark, and employing a
non-perturbative renormalization for the color-electric and the color-magnetic operator.

Quantum Link Model

Quantum link models (QLM) are an alternative formulation of gauge theories which connect
phenomena in particle and condensed matter physics. They allow novel phases to be
realized which are otherwise inaccessible by the more conventional Wilsonian formulation.
Further, due to their finite dimensional Hilbert space for the gauge degrees of freedom, they
can be experimentally realized in quantum simulators and computers. Together with
national and international collaborators, the long-term goal is to identify the static (for e.g.,
crystalline confined phases exhibiting electric flux fractionalization) and dynamical aspects
(for e.g. anomalous thermalization and quantum many-body scars) of such theories in lower
dimensions, building up towards quantum chromodynamics (QCD), which can also be
expressed as a quantum link model. New gauge theories where the gauge field can be
represented using fermionic operators are also being investigated. New computational
Monte Carlo algorithms to understand the phases of these models in large volumes are
being intensively investigated.

Physics of mass generation

Physics of a mass generation mechanism is being investigated in fermionic theories which
give mass to particles without breaking chiral symmetry. This might provide hints on how
to non-perturbatively regulate the Standard Model in the long term. Since this form of mass
generation intrinsically happens in strongly interacting systems, new quantum Monte Carlo
methods for fermions need to be developed to avoid the sign problem. We are further
developing the method using fermion bags which can efficiently simulate this model in large
space-time volumes. Appropriate quantum algorithms and quantum circuits are also being
explored on publicly available quantum computing platforms (such as the IBM Q) to develop
this field. Numerical calculations are also being done to verify the so called large charge
expansion, which has provided an exceedingly accurate description of conformal field
theories with large values of a global quantum number.
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High Energy Physics Phenomenology

Precision QCD

The main goal here is to systematically explore higher loop effects of QCD and compute
them for various processes that are relevant for collider physics and beyond.The higher-loop
(next-to-next-to-next-to leading, or N3LL) in QCD of pseudo-scalar Higgs boson production
through gluon fusion at the LHC is presented. These contain contributions from soft plus
virtual (SV) and the next to SV (NSV) contributions. This uses an effective Lagrangian that
describes the coupling of pseudo-scalar Higgs with the gluons in the large top quark mass
limit. Collinear factorisation and renormalisation group invariance is essential to achieve
this result.

Beyond the Standard Model Physics

The primary goal is to explore physics that may capture phenomena outside the lore of the
Standard Model.The observation of the Higgs boson decaying into bottom-antibottom
quarks has underlined the discovery of the Yukawa force at the CERN LHC. The impact of
this discovery on the Higgs boson properties that are related to the dynamics of electroweak
symmetry breaking, have been studied. It has been shown that the experimental
measurements have considerably squeezed the allowed window for new physics beyond the
Standard Model of particle physics.

It has also been studied how in Grand Unified Theories unification of gauge forces can be
achieved by a selective set of hypothetical non-standard Higgs bosons charged under some
speculative horizontal symmetries connecting the three generations of fermion families.

Predictive flavon model & baryogenesis through leptogenesis

A discrete group is used to construct a neutrino flavour model which is consistent with the
neutrino oscillation data. The constrained parameter space of the model is used to predict
the values of Dirac CP-phase and the light neutrino mass. The usefulness of this model in
explaining the observed baryon asymmetry of the Universe is thoroughly analyzed.

A radiative type-II seesaw model with broken symmetry

Parametrization of the neutrino mass matrix in terms of well-known measured quantities is
an attractive way to obtain a phenomenologically viable form. A model of neutrino mass
matrix is proposed based on type-II seesaw mechanism adhering the concept of badly
broken symmetry. Two of the mixing angles comes out within the experimental ranges.
However, to accommodate the other oscillation parameters, an extra doublet is added and
the neutrino masses are generated through the Zee mechanism at the one loop level, and
the modified model can admit all the extant data for a suitable choice of model parameters.

Aeffects in gravitational leptogenesis

Within the so-called Type-I seesaw mechanism, quantum effects of the right-handed (RH)
neutrinos in the gravitational background lead to an asymmetric propagation of lepton and
anti-leptons which induces a Ricci scalar and neutrino Dirac-Yukawa coupling dependent
chemical potential and therefore a lepton asymmetry in equilibrium. At high temperature,
lepton number violating scattering processes try to maintain a dynamically generated
lepton asymmetry in equilibrium. However, when the temperature drops down, the
interactions become weaker, and the asymmetry freezes out. The frozen out asymmetry can
act as a pre-existing asymmetry prior to the standard "Flavour effects in gravitational
leptogenesis”.

It was shown that that when effects of flavour on the washout processes are taken into
account, the mechanism opens up the possibility of successful leptogenesis (gravitational).
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It has been discussed how, in general, the mechanism leaves its imprints on the low energy
CP phases and absolute light neutrino mass.

Dark matter and dark energy

A particle physics model of dark matter is proposed by extending a Two Higgs Doublet
Model by a fermion and a pseudoscalar and the phenomenology of such model is explored
in details. It is shown that the particle dark matter candidate (the added fermion) in this
model could explain very satisfactorily excess positron fraction observed by experiments on
board International Space Station or ISS beyond the positron energy of 10 GeV, if this
excess is assumed to have originated from the annihilation of dark matter.

The cosmic dark ages leading to reionization epoch (birth of first stars) are probed
theoretically by considering the nature of hydrogen line spectrum of wavelength 21cm at
that epoch where the influences of scattering, annihilation and decay of dark matter, dark
energy and possible evaporation of primordial black holes (PBHs) are included and studied
in detail. The experimental results for such 21cm hydrogen line signal by experiment are
then compared.

The dark energy phenomenology is studied in detail by considering that the origin of dark
energy is inspired by the physics of extra dimensions (Dvali, Gabadadze, Porrati (DGP)
model), and in other related models.

Assuming neutrinos from the decay of very heavy primordial dark matter constitute the
ultra high energy (Peta-electron-Volt or PeV range) neutrino signals at IceCube south pole
neutrino detector, a thorough analysis has been done of the IceCube PeV neutrino events
and the mass and decay life time of such primordial dark matter are estimated. Also, in the
event that neutrinos have non standard interactions (NSI), then the oscillation probabilities
of such neutrinos are explicitly calculated for the case of 4-flavour neutrino scenario (3
active + 1 sterile) and the effects of such NSI are being probed in case of long baseline
neutrino experiment.

Primordial gravitational wave production in early universe

Two different primordial Gravitation Wave production mechanisms in early Universe namely
the collapse of domain wall and strong first order electroweak phase transition are
considered in a single particle physics framework whereby a particle physics model is
proposed by extending the Standard Model by two complex scalars and two discrete
symmetries are imposed. On spontaneous symmetry breaking the scalars acquire vacuum
expectation value and the formation and collapse of domain wall are ensued. The frequency
and intensity of these resulting primordial Gravitational Waves that form a stochastic
background at present are then estimated and their detection probabilities in future space
based detectors are also calculated.

Astroparticle Physics

Currently, Prof. Pratik Majumdar serves as the Deputy Coordinator of the Analysis and
Software Board of the Major Atmospheric Gamma Imaging Cerenkov (MAGIC) telescope
collaboration.

Multi-wavelength variability and correlation studies of Mrk 421 during historically low X-ray and
gamma-ray activity in 2015-2016

We reported a characterization of the multi-band flux variability and
correlations of the nearby (z=0.031) blazar Markarian 421 (Mrk 421) using data from
Metsahovi, Swift, Fermi-LAT, MAGIC, FACT and other collaborations and
instruments from November 2014 till June 2016. Mrk 421 did not show any prominent
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flaring activity but exhibited periods of historically low activity in both X-rays and TeV
gamma rays.

During this period, the Swift-BAT data suggest an additional spectral component
beyond the regular synchrotron emission. The highest flux variability occurs in X-
rays and very high energy gamma-rays, which, despite the low activity, show a
significant positive correlation with no time lag. The hardness ratios show the typical
harder-when-brighter trend observed in many blazars, but the trend flattens at the highest
fluxes, which suggests a change in the processes dominating the blazer variability.

Enlarging our data set with data from the years 2007 to 2014, we measured a positive
correlation between the optical and the GeV emission over a range of about 60 days entered
at time lag zero, and a positive correlation between the optical/GeV and the radio emission.
This observation is consistent with the radio-bright zone being located about 0.2 parsec
downstream from the optical/GeV emission regions of the jet. The flux distributions are
better described with a Log-Normal function in most of the energy bands probed, indicating
that the variability in Mrk 421 is likely produced by a multiplicative process.

Probing the star formation origin of gamma rays from 3FHL J1907.0+0713

Star-forming (SF) regions embedded inside giant molecular clouds (GMCs) are potential
contributors to Galactic gamma rays. In this work, we analysed a large dataset from Fermi-
LAT and the gamma-ray source 3FHL J1907.0+0713 is detected with a very high
significance. The CO(J = 1-0) data taken by NANTEN2 revealed that 3FHL J1907.0+0713 is
overlapping with a GMC having a peak velocity of about 38 km s—1. The best-fitting location
of FHL J1907.0+0713 is measured to be approximately 0.13 degrees away from the Galactic
supernova remnant (SNR) 3C 397 and it overlaps with a star that is associated with a bow-
shock nebula. We show that there is no physical connection between 3FHL J1907.0+0713,
3C 397, as well as any positional coincidence with the pulsar. The spectrum of 3FHL
J1907.0+0713 can be fitted with both hadronic and leptonic gamma-ray emission m
models. We also discuss possible SF origins of gamma rays from 3FHL J1907.0+0713,
where SNRs, massive protostar outflows, stellar winds from runaway stars, colliding
wind binaries, and young stellar clusters are considered as candidate sources.

Multi-wavelength analysis of low surface brightness galaxies to study possible dark matter
signature

Low Surface Brightness (LSB) galaxies have very diffuse, low surface density
stellar disks which appear faint in optical images. They are very rich in neutral
hydrogen (HI) gas, which extends well beyond the stellar disks. Their extended HI
rotation curves and stellar disks indicate that they have very massive dark matter
(DM) halos compared to normal DM constraints, following a multi-wavelength
approach. Finally, we discuss the possibility of detecting emission from LSB galaxies
using the upcoming ground-based gamma-ray and radio observatories, namely the
Cherenkov Telescope Array (CTA) and the Square Km Array (SKA).
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Dark matter direct search experiment : background study and analysis technique

The study of the background events and subsequent discrimination of the nuclear recoils
induced by WIMPs Dark Matter (DM) from the backgrounds is an important part in any DM
direct search experiment. Data analysis of the exploratory run that was performed earlier at
a depth of 555m at Jaduguda Underground Science Laboratory (JUSL), Jaduguda,
Jharkhand by using CoHzF4 (b.p. -26.3 C) superheated emulsion detector has been carried
out. The active liquid C,H.F4 is a potential target for the low mass DM search. The main
objective was to study the background events including the noise level at the underground
lab and compare it with the surface lab. It has been observed that the count rate of the
background events at JUSL is reduced by a factor of 2 than that at the surface lab. The
expected event rate for the neutrons at JUSL has been estimated. The projected sensitivity
of CoHoF4 for 10kg.days of exposure has also been discussed for the zero background
events.

The characterization of the active liquids containing both low and high Z material has been
done by the thermodynamic consideration and by the experimental investigation. Sufficient
amount of energy deposition through the energetic particles initiate the bubble nucleation
in the superheated liquid by producing the critical sized vapor bubble and subsequent
growth of the bubble occurs by emitting the acoustic energy. The sensitivity for electrons
arises at higher reduced superheat as compared to the recoil nuclei. In the present work,
the discrimination is observed for the acoustic energy released due to the recoil nuclei and
electrons induced nucleation in superheated liquids like R-134a (containing the low Z
nuclei ) and in R-12 (of high Z nuclei). The experimental results show opposite trend in the
two liquids. The experimental results are explained by the thermodynamic calculation and
by the calculation of energy deposition of the recoil nuclei and electrons in the liquid.

The new parameter that enriches the process of identification of the different events in the
DM detector has been explored. The bubble oscillations due to nucleation of superheated
liquid droplets has been investigated using nonlinear time series analysis techniques like
phase space plots, largest Lyapunov exponent and Hurst exponent. It was found that the
power spectrum of the oscillations follows 1/fa type of behaviour. The value of the
exponent, a indicates the existence of self-organised criticality in the system. The largest
Lyapunov exponent and the Hurst exponents have been estimated to detect the presence of
chaoticity and the long range correlations respectively.

FPGA based data acquisition system with nine channel inputs has been developed in
collaboration with VECC for the DM search experiment at JUSL. All the channels have been
tested with superheated droplet detector fabricated at the laboratory. For the collection of
the bubble nucleation signals, condenser microphone in the audio frequency range has
been utilized and the results were observed to be in the acceptable ranges.
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Condensed Matter Physics and Statistical Physics

Steady states and scaling in one-dimensional driven systems

a) Open systems, in which energy is continuously pumped in are known as driven
systems. Various physical processes were studied that provide an explicit route to
control the quantitative extent of domain-wall fluctuations in driven periodic
inhomogeneous systems, and should be relevant in any quasi-one-dimensional
transport processes where the availability of carriers is the rate-limiting constraint.

b) The continuum theory for number conserving asymmetric exclusion processes with
short-range random quenched disordered hopping rates, which is a one-dimensional
Kardar-Parisi-Zhang (KPZ) equation with quenched columnar disorder has been
developed. It has been shown that when the system is away from half-filling, the
universal spatiotemporal scaling of the density fluctuations is indistinguishable from
its pure counterpart, with the model belonging to the one-dimensional KPZ
universality class. In contrast, close to half-filling, the quenched disorder is relevant,
leading to a new universality class. Physical arguments have been used to show that
the irrelevance of the quenched disorder when away from half-filling is a
consequence of the averaging of the disorder by the propagating density fluctuations
in the system. In contrast, close to half-filling the density fluctuations are
overdamped, and as a result, are strongly influenced by the quenched disorder.

Universal scaling properties of quenched disordered equilibrium systems

The effects of short-ranged random quenched disorder on the universal scaling properties of
the classical N-vector model with cubic anisotropy have been revisited. The nonconserved
relaxational dynamics of the model has been set up, and is used to study the universal
dynamic scaling near the second-order phase transition. The critical exponents and the
dynamic exponent have been extracted in a one-loop dynamic renormalization group
calculation with short-ranged isotropic disorder. It has been shown that the dynamics near
a critical point is generically slower when the quenched disorder is relevant than when it is
not, independent of whether the pure model is isotropic or cubic anisotropic. The surprising
threshold-less instability of the associated universality class due to perturbations from
rotational invariance breaking quenched disorder-order parameter coupling, indicating
breakdown of dynamic scaling, has been demonstrated. It has been speculated that this
may imply a novel first-order transition in the model, induced by a symmetry-breaking
disorder.

Turbulent systems and multiscaling

Physical understanding of how the interplay between symmetries and nonlinear effects can
control the scaling and multiscaling properties in a coupled driven system, such as
magnetohydrodynamic turbulence or turbulent binary fluid mixtures, remains elusive. To
address this generic issue, a conceptual nonlinear hydrodynamic model is constructed, that
is parametrized jointly by the nonlinear coefficients, and the spatial scaling of the variances
of the advecting stochastic velocity and the stochastic additive driving force, respectively. By
using a perturbative one-loop dynamic renormalization group method, the multiscaling
exponents of the suitably defined equal-time structure functions of the dynamical variable
are calculated. Depending upon the control parameters the model can display a variety of
universal scaling behavior ranging from simple scaling to multiscaling.

High-T. superconductivity in a strongly correlated system without doping

In most of the known unconventional superconductors, the parent compound is a strongly
correlated antiferromagnetic (AF) Mott Insulator, and superconductivity arises upon doping
with mobile charge carriers. This work presents a novel route for attaining high-T.
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superconductivity in a strongly correlated system without doping. In a simple model of a
correlated band insulator at half-filling it has been demonstrated, based on a generalization
of the projected wavefunctions method, that superconductivity emerges for a broad range of
model parameters when e-e interactions and the bare band-gap are both much larger than
the kinetic energy, provided the system has sufficient frustration against the magnetic
order. As the interactions are tuned, the superconducting phase appears sandwiched
between the correlated band insulator followed by a paramagnetic metal on one side, and a
ferrimagnetic metal, intervening AF half-metal, and AF Mott insulator phases on the other
side. Thus this work provides a route for realizing not only superconductors without doping
and the consequent disorder, but also exotic phases like ferrimagnetic metal and AF half-
metal, all with great potential for applications.

Many-body localization and thermalization

In one work many-body localization (MBL) has been studied in the presence of random
power-law interactions and an aperiodic potential. What is the fate of many-body
localization in the presence of long-range interactions as a question of long debate. In this
work it has been demonstrated that MBL does survives in the presence of random long-
range interactions though the strength of aperiodic potential required to attain the localized
phase increases as the range of interactions increases. The MBL phase in the presence of
random long-range interactions is preceded by a broad non-ergodic sub-diffusive phase the
width of which increases with increase in the range of interactions. The non-ergodic sub-
diffusive phase observed here is characterized by Poissonian statistics for the level spacing
ratio, slow dynamics in quantum quench, and multi-fractality of the eigenstate.

Characterizing the many-body localization (MBL) transition in strongly disordered and
interacting quantum systems is an important issue in the field of condensed matter
physics. Another work explores single-particle excitations across the MBL to delocalization
transition. To be specific, single particle Green's functions for a disordered interacting
system in one dimension using exact diagnonalization is studied in the infinite temperature
limit. Strong evidence that the typical values of the local density of states of single-particle
excitations and the single-particle scattering rate, can be used to track the delocalization to
MBL transition is provided. In the delocalized phase, the typical values of the local density
of states and the scattering rate are of the order of the corresponding average values while
in the MBL phase, the typical values for both the quantities become vanishingly small. The
probability distribution functions of the local density of states and the scattering rate are
broad log-normal distributions in the delocalized phase while the distributions become very
narrow and sharply peaked close to zero in the MBL phase.

Kondo Lattice Model

Recently the next-nearest-neighbor hopping in a Kondo lattice model was exploited to tune
the degree of delocalization of the free carriers to show that the carrier localization
(delocalization) significantly widens (shrinks) the ferromagnetic window with a reduction
(enhancement) of the optimum Tc¢ value. Our results were correlated with the experimental
findings to explain the ambiguities in ferromagnetism in GaMnN alloy.

Electronic properties of magnetite

By utilizing the electronic phase separation in a half-doped manganite at 10 K, it has been
shown that the system can be stabilized into several metastable states, against thermal
cycling, up to 62 K. Using Monte Carlo calculations it is shown that the system freezes into
a phase-separated metastable state due to the disorder during the thermal cycling. The
pathway to control the multi-level switching between four reversible metastable states is
outlined.
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Group D : Condensed Matter Physics, Surface Physics & Material Science

Condensed Matter Physics

Research areas

e Multi-ferroic, magnetoresistance and magnetocaloric effects
e Growth, magnetization and electrical transport in inter-metallic compounds
e Transport in quantum Hall systems

Highlights of research activities

Doped perovskite manganite compounds are known to possess fascinating physical
properties of magnetism, colossal magnetoresistance (MR), charge ordering, electronic phase
separation, and are used as solar cell materials. Introduction of Mn# ions in doped
perovskite manganite compounds leads to enhanced MR by an order of magnitude.

Magnetocaloric effect leads to efficient and green refrigeration technology than the vapour
compression technology. The polycrystalline compound BiGdOs; shows a large
magnetocaloric effect at low temperature. Studies in magneto-transport and magnetocaloric
effects have been performed in other compounds (Smi.yGdy)o.555r0.4sMnOs (where y = 0.5
and 0.7), double perovskite material HooCoMnOe and ProFeCrOe.

In an experimentinhomogeneous superconductivity has been observed in Cobalt thin films
below 5.4K in absence of any external magnetic field.

Rare-earth and transition-metal based perovskites possess properties like polymorphism,
kondo phenomenon, superconductivity, magnetocaloric effect, magneto-resistance, charge
ordering, etc. The resistivity behaviour of these compounds is found to be metallic. Their
critical exponents have been extracted. Materials crystallizing in the perovskite structure
exhibit many intriguing physical phenomena. A perovskite compound usually refers to an
ABOs-type material. However, there are several non-oxide perovskite materials that are
usually referred to as metallic perovskites. The structural, magnetic, electrical transport,
and thermal properties of five metallic perovskites GdRh3C:.«Bx (Where 0.00 < x < 1.00) have
been investigated. All five undergo magnetic ordering at low temperatures.

Topological phases of matter such as the Quantum Hall system is of great interest to
scientists since the discovery of integer quantum Hall (IQH) effect. In this phase, matter
conducts current through surface via some quantum states while its bulk remains
insulating. Experiments showed that a v = 1 surface state permits 3 downstream modes of
conductance, each with conductivity e2/3h. This yields three fractional conductance
plateaus with expected values (see figure). It is seen that the equilibration length of a
fractionalized mode can extend up to 777 micro-meter at high magnetic fields. These
fractional surface modes with long equilibration lengths may serve as basis for quantum
information processing.
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Surface Physics & Material Science

Research areas

e Growth, structure and properties of low dimensional systems

Growth, structure and properties of ordered nanostructures
Growth, structure and properties of core-shell nanostructures
Controlled surface modification at the nanoscale

Structure and dynamics of surfaces and interfaces

Structure and assembly of bio-molecules on soft surfaces
Dynamics of epitaxial growth

Plasmonics

Research activities in the group

Scientists involved in Surface Physics & Material Science research are primarily working on
diverse but interrelated areas of surfaces and interfaces of low-dimensional materials. Main
objective is to grow low-dimensional metallic, semiconducting and organic materials
followed by their extensive characterizations using state-of-the-art techniques to unravel
their structures and achieve various physical properties relevant for the micro-nano science
& technology. The broad research areas include tuning electronic structure of metal-organic
interface for improved charge injection; controlling the orientational ordering of 1i-
conjugated polymers; electronic structure and intrinsic dielectric polarization of defect-
engineered rutile TiOy; fabrication of ordered arrays of endotaxially grown nanostructures
from size-selected nanoclusters on patterned Si substrates; the effect of oxygen content and
crystallization temperature on the insulator-to-metal transition; optical tuning of Wigner
lattice in conducting polymer nanowires and study of bio-membranes and its interaction
with exogenous molecules to control the cell functions.

Highlights of the current research activities

Recently, organic devices found importance for
different optoelectronic applications in which
organic semiconductors are used as the active
materials and metals are used as electrodes.
Understanding metal-organic interfaces in such
devices is one of the primary importance for its
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characteristics of these devices. In a recent study, improvement in the alignment and
growth of nanofibers were controlled by a combination of solvent vapour and thermal
annealing which have immense importance for obtaining better device properties.

Experimental realization of colossal permittivity associated with intrinsic dielectric
polarization of defect-engineered (Nb, In) co-doped rutile TiO; appears to be most suitable
for microelectronics and solid-state device applications. Combining resonant photoemission
spectroscopy, X-ray absorption spectroscopy, and density functional theory calculations, a
coherent understanding was developed to minimize dielectric loss through suitable defect-
engineering.

Nanoparticles of controlled size with 0
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Insulator-to-metal transition (IMT) characteristic features in vanadium oxide (VO) films has
been integrated into device structures which serves a plethora of applications in memory,
selectors, photonics etc. The direct relationship between the crystalline quality of VO films
and its dependence on the IMT characteristics are very important for the fabrication of
devices. In a series of experiments like differential scanning calorimetry, x-ray photoelectron
spectroscopy, -V measurements as a function of temperatures helped to optimize the
crystallites grain sizes for better application.

Electron ordering and associated charge
density wave (CDW) in low-dimensional
materials give fascinating fundamental
science that can be applied to develop
variety of technologies including energy
storage devices. The well-known
characteristics such as switching
transition of resistivity of CDW can be
observed in soft materials such as carbon
nanotubes and conducting polymer
nanowires due to Wigner lattice (WL) formation. In a recent study, the nanowires of
conducting polymer, such as polypyrrole (PPY), have shown all the characteristics of
electron ordering including resistance switching of metal-insulator transition with
hysteresis due to sliding CDW.
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Nowadays, semiconductor materials other than silicon are automatic choices for many
optoelectronic devices. A symmetric coplanar metal-semiconductor-metal structure has
been successfully fabricated on a quaternary thin film of (AliGaix)yIniyP epitaxially grown
on semi-insulating GaAs substrate for visible light detection. A metal-semiconductor-metal
photodetector was fabricated from this material which is operational in the visible range of
optical spectrum.
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Synchrotron activities

Scientists in this group are actively involved in research using X-ray synchrotron beamlines
and also in the development and maintenance of beamlines. Currently two beamline
projects are active: (1) Grazing incidence X-ray scattering beamline (GIXS) at BL-13, Indus-
2, RRCAT, Indore, (2) Indian Beamline at Photon Factory, KEK, Japan.

1. Grazing Incidence X-ray Scattering (GIXS), BL-13, INDUS-2, RRCAT Indore

After successful commissioning of GIXS beamline (BL-13) at Indus-2 synchrotron
radiation facility, the beamline has been running under trial permission. All safety
measures are in place, and an application has been made to AERB in February, 2021,
for the safety approval. A comprehensive users’ manual has been prepared. Daily
maintenance work, operation and users’ support for the beamline is provided by RRCAT
and SINP.

2. Indian Beamline at Photon Factory, KEK, Japan

The Indian beamline at the X-ray synchrotron source Photon Factory, KEK, Japan has
been fully operational. It offers different experimental facilities like diffraction in various
samples (high and low temperature, high pressure), X-ray reflectivity-diffuse scattering
from solid and liquid surfaces, small-angle X-ray scattering, and single-crystal
diffraction. Daily maintenance work and users’ support are given to Indian Nationals
under India-Japan collaborative research program.
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Scientific Information and Resource Division (SIRD): Study,
Teaching & Outreach

Teaching and Training In SINP

Post M.Sc. Associateship Course 2020-21

The post M.Sc. Associateship course for the year 2020-21 has began in January 2021. A
total of thirteen (13) Post M.Sc. students (Experimental Physics-5, Biophysical Sciences-5,
Theoretical Physics-3) have been enrolled into the programme.

Theoretical Physics Biophysical Sciences

Amartya Pal Saswata Chakraborty

Debayan Jana Atanu Mondal

Sourav Pal Shreyasi Dey Sarkar
Subhradip Nath

Experimental Physics Arpan Baysack

Souvik Jana
Suman Das Gupta
Priyabrata Seth
Munmun Twisha
Nadira Sultana

Theoretical Physics Courses

T1. Compulsory Basic Courses in First Trimester (August — December 2021)

Subject Teacher
Statistical Mechanics Prof. Debasish Banerjee,

TA: Mr. Ayan K. Patra
Quantum Mechanics Prof. Debasish Majumdar,

TA: Ms. Upala Mukhopadhyay
Quantum field Theory-I Prof. Harvendra Singh

Computational and Numerical Methods  Prof. Kalpataru Pradhan

T2. Optional Courses in Second Trimester (January — April 2021)

Subject Teacher

Advanced Condensed Matter Physics Prof. Arti Garg
Relativistic Astrophysics Prof. Arunava Mukherjee
Many-body theory of solids Prof. Kalpataru Pradhan
Renormalization in particle and Prof. Debasish Banerjee

condensed matter physics
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T3. Project/Review Topics Third Trimester (May-August)

Student

Project Title

Amartya Pal

Time evolution dynamics of a generalized

Aubry Andre model

Debayan Jana

Universal Critical Phenomena In The

Three-Dimensional Ising Model

Sourav Pal

Totally Asymmetric Simple Exclusion

Process (TASEP)m

Experimental Physics Courses

T1. Compulsory Basic Courses in First Trimester (August — November 2021)

Subject

Teacher

Statistical Mechanics
Quantum Mechanics

Computational and Numerical
Methods

Experimental Techniques

Prof. Debasish Banerjee,

TA: Mr. Ayan Kumar Patra

Prof. Satyaki Bhattacharyya

Prof. Supratik Mukhopadhyay,

Prof. Sandip Sarkar,

Prof. Debasish Das and

Prof. Nayana Majumdar

Co-ordinators: Prof. Sukalyan Chattopadhyay
and Prof. Sankar De

T2. Advanced Course in Second Semester (January — April 2021)

Subject Teacher
Experimental techniques in Prof. Mala Das &
Astrophysics Prof. Maitreyee Nandy

Nuclear Structure and Reactions

Nanoparticle based metal oxide
semiconductor and metal-
insulator-metal structures for
various device applications
Quantum Optics and Light - Matter
interaction

Advanced course in High Energy
Physics

Advanced Material Science and
Surface Physics

Prof. Sukalyan Chattopadhyay, Prof. Chinmay
Basu & Prof. Anjali Mukherjee
Prof. Supratik Chakraborty

Prof. Sankar De
Prof. Satyaki Bhattacharya
Prof. Biswarup Satpati, Prof. Mrinmay

Mukhopadhyay, Prof. Satyajit Hazra, Prof.
Krishna Menon
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T3. Projects/Review Topics Third Semester May-August

Student Project Title Supervisor

Souvik Jana Tuning electronic structure of metal- Prof. Satyajit Hazra
organic interface for improved charge
injection

Suman Das Gupta A study of shower shapes and Prof. Satyaki
particle identification in a high Bhattacharya

granularity calorimeter

Priyabrata Seth Loading of Rubidium atoms in a Prof. Sankar De
magneto-optical trap and
characterization of the cold cloud

Munmun Twisha Preparation of thin films by Argon Prof. Chinmay
sputtering Basu

Nadira Sultana Nanoparticle based metal oxide Prof. Supratik
semiconductor and metal-insulator-  Chakraborty
metal structures for various device
applications

Bio-Physical Sciences Courses
T1. Compulsory Basic Courses in First Trimester (August — November, 2021)

1. Principles of Biochemistry (PBC)
Basic Biochemistry — Biomolecules in water, protein and carbohydrate (complex)
solutions, pH, pK, shifts in pK, enzymes, co-enzymes, vitamins, glycolysis, ATP cycle,
TCA cycle, oxidative phosphorylation, biosynthesis / degradation of amino acids &
proteins, biosynthesis of lipids and carbohydrates, hormone and growth factors.
Soumen Kanti Manna

Cell as unit, identification, characterisation, function of cellular organelles, Golgi,
ER, lysozome, mitochondria, cell-membrane, Cell-cell communication, cell-signalling,
Cell cycle, structure defines function and vice versa. Oishee Chakrabarti

DNA as the Genetic material, Mutations in the genetic material, Mendelian
inheritance, Chromosomal inheritance, Eukaryotic genome organization, Gene,
Introns, Repetitive DNA seq, Gene duplication and Pseudogenes, Core Histones and
Linker histones, Euchromatin vs. Heterochromatin, DNA methylation, Introduction
to epigenetics. Chandrima Das

Replication, Transcription and Translation. Partha Saha & Kaushik Sengupta

2. Principles of Physical Chemistry (PPC)
Definition of life from chemical and physical perspective, Basic thermodynamics,
Chemical Thermodynamics and its application in Biological Processes (biomolecular
recognition, protein folding etc). Use of energy in cellular reactions, kinetics and its
application in biological processes (gene regulation, kinetic proof reading, cancer
pathways, biological switch). Chemical equilibrium of reactions in gas & solution
phase (Introduction to reaction kinetics, complex reaction, Steady-State, equilibrium,
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chain reaction, catalysis, etc.), and reaction rate theory (Transition State and
Collision theory). Sangram Bagh, Dulal Senapati & Padmaja Prasad Mishra

Diffusion, Osmosis, Osmotic pressure, osmoregulation, surface tension, dialysis,
adsorption, viscosity, thermal conduction, colloids, sedimentation. Debashis
Mukhopadhyay

Introduction to quantum mechanics: Historical development of quantum theory,
properties of particles and waves, wave mechanics and applications to simple
systems—the particle in a box, the harmonic oscillator, the rigid rotor and the
hydrogen atom. Subhendu Roy

3. Structural and Computational Biology (SCB)
Nucleic acids, Watson-Crick and non-Watson Crick basepair, DNA double helical and
multistranded structures, RNA structural features. Subhendu Roy

External and internal coordinate system, non-covalent interactions stabilizing
biomolecules, amino acids, peptide, proteins, secondary, tertiary, quaternary
structure of protein. Rahul Banerjee

Structure determination: Basics of Crystallography. Udayaditya Sen & Sampa
Biswas

NMR. Subhabrata Majumder
Site-directed spin labelling and EPR (SDSL-EPR). H Raghuraman

4. Advanced Laboratory Practices (ALP)

Biochemical and Molecular Biology Techniques (BMBT)
Separation techniques: Electrokinetics methods: electrophoresis, electrophoretic
mobility (EPM), factors affecting EPM, Paper, PAGE, Capillary, Iso-Electric focusing,
applications in biology and medicine. HPLC: mobile phase systems, modes of
operations, application. Technique in molecular biology: DNA detection, RNA
detection, Protein detection, cloning, PCR, and related methods. Kaushik Sengupta

Hydrodynamics method: fundamental principles and applications, Centrifugation,
Ultracentrifugation and their applications. Debashis Mukhopadhyay

Spectroscopy — Absorption Spectroscopy, Circular dichroism, Steady State and time
resolved fluorescence spectroscopy. Infrared spectroscopy including basic principles
of FTIR, Raman spectroscopy. Dulal Senapati

Basic Principles of Molecular Spectroscopy: Rotational, Vibrational and Electronic
Spectroscopy; Linear and Nonlinear Scattering of Light; Excited State Properties of

Molecules. Padmaja Prasad Mishra

Biostatistics - Soumen Kanti Manna

T2. Second Trimester - Advanced Level Optional Courses

1. Research Methodology (Compulsory) (Kumar Sankar Gupta, Abhijit Chakrabarti)
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What is a PhD thesis? Psychological and social factors during PhD, student's role in thesis
work, supervisor's role in thesis work, overview of research planning, time management,
fair scientific practices.

Ethics in natural sciences, avoiding research that cause unjustified risk to people,
jeopardizing the environment or convert public resources into private profits, striving for
objectivity (in the research process and in presentation of results), handling uncertainties.

Literature survey, critical use of existing knowledge, finding out a research problem,
scientific publishing, classification of conferences and journals, judging whether a material
is publishable, refereeing process, criticizing own and others work.

How to give seminars, how to use various softwares, how to use various instruments, how
to interact with people, how to apply for jobs, plagiarism in science — what to do and not to
do.

As a concrete example, each student will be asked to produce a “prototype thesis” in a given
area under a “prototype supervisor”. The student will apply the knowledge, ethics and best
scientific practices to produce the thesis. Students will be evaluated based on the thesis
and its defence.

2. Advanced Level Optional Courses (to choose any 2 from each Group - A, B and C)
A. Advanced Biophysical techniques (OPT1)

(i) Macromolecular crystallography (Udayaditya Sen & Sampa Biswas)
Structure factors, Atomic scattering factor, temperature factor, structure factor
calculation, Phase problem and electron density calculation. Advanced phasing
techniques (like MAD/SAD). Phasing by MR, Model building and refinement. Fiber
Diffraction.

High throughput crystallography; Cryo-crystallography and its application in
trapping reaction intermediates; X-ray crystallography to elucidate structure-
function relationship for some important biological pathways; crystallography of
large macromolecular assembly.

Crystallization techniques, handling protein crystals using cryo techniques,
diffraction data collection, electron density map interpretation, crystallographic data
analysis.

(ii) Chromatography and Mass Spectrometry (Soumen Kanti Manna)
Chromatography: General principles of chromatography, common types of
chromatography!, factors affecting chromatographic separation and considerations
for choosing mode of chromatography, applications.

Mass Spectrometry: General principles, ion source2, types of mass analyzers3, ion
fragmentation and rearrangements, mass spectrometry of protein and peptides, mass
spectrometry of small molecules, imaging mass spectrometry, applications.

Inormal phase, reverse phase, HILIC, ion exchange, size exclusion, affinity, GC and
chiral.

2ESI, APCI, MALDI, EI, DESI, LAESI, FAB, SIMS, NIIMS.

3quadrupole, TOF, ion trap, orbitrap, ICR.
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(iii) Imaging techniques (Padmaja Prasad Mishra)
Concepts in Microscopy and imaging: Basic Principle of Optics, Family of Microscope
, Optical Microscope Aberrations, Detection system image formation and image
analysis, Point spread function, Principle of TEM &SEM: development, architecture,
vacuum system, power supply, Sample preparation techniques and Application

Single molecule detection (SMD) by fluorescence: Single molecule fluorescence
spectroscopy/Microscopy, Technical Challenges, Methods in single molecule
detection, Total Internal reflection (TIR) spectroscopy, Types (PTIR, OTIR), Data
Processing, analysis and interpretation. Principle of trapping, Design Considerations,
Trapping force, Microscope, Objective, Position detection.

B. Topics in Cell Biology (OPT2)

(i) Cell cycle (Partha Saha)
Regulation of cell cycle by cyclin-Cdk, Regulation of Initiation of eukaryotic DNA
replication, Replication Licensing, Cell cycle checkpoints, Protein degradation by
ubiquitination during cell cycle progression.

(ii) Mechanobiology (Kaushik Sengupta)
Cytoskeleton and nucleoskeleton, mechanics of cell-cell adhesion and migration,
gross cell mechanics, experimental set ups to study biomechanics, disease models.

(iii) Chromatin and epigenetics (Chandrima Das)
Methods to study chromatin structure, Epigenetics and gene regulation, DNA repair
mechanisms in chromatin context, Chromatin dynamics in Stem cell differentiation
and cancer, Chromatin as drug target.

(iv) Intracellular trafficking (Oishee Chakrabarti)
Protein translocation, protein trafficking (endocytosis, exocytosis, transcytosis), de
novo organelle biogenesis, protein quality control (role of internal vesicles), lysosomal
biogenesis and degradation.

(v) Neuroscience (Debashis Mukhopadhyay)

Paring Back, Critical Periods, SENSATION AND PERCEPTION: Vision, Hearing, Taste
and Smell, Touch and Pain, LEARNING AND MEMORY, MOVEMENT, SLEEP: The
Stuff of Sleep, Sleep Disorders, How is Sleep Regulated? STRESS: The Immediate
Response, Chronic Stress, AGING: Aging Neurons, Intellectual Capacity,
CHALLENGES & ADVANCES: Pain, Epilepsy, Major Depression, Manic-Depressive
lllness, Addiction, Learning Disorders, Stroke, Neurological Trauma, Anxiety
Disorders, Neurological AIDS, Spinal Cord Injury.

C. Topics in Modern Biology (OPT3)

(i) Membrane Biophysics and Structural Dynamics of Membrane Proteins (H
Raghuraman)
Models of biomembranes, Hydrophobic effect, Membrane organization and dynamics,
Phase transition of membranes, Model membranes: micelles, reverse micelles,
liposomes and Nanodiscs, Membrane proteins & cell surface glycoconjugates,
Membrane Dynamics: Edidin & Frye experiment, heterocaryons, Diffusion of
membrane components, Membrane domains and lipid rafts: membrane biophysics to
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cell biology, Hydrophobic mismatch, Membrane asymmetry and lipid polymorphism,
Membrane cholesterol and its relevance in health and disease

Techniques in membrane biology

Structures of membrane proteins, How membranes shape protein structures? Lipid-
protein interactions, Ion channels and Transporters, G-protein coupled receptors
(GPCR).

Books:

1. Biomembranes : A Molecular approach by R.B. Gennis, Springer-Verlag.

2. Membrane Structural Biology — with biochemical and biophysical foundations by
Mary Luckey, 2nd edition, 2014, Cambridge University Press.

(ii) Introduction to Synthetic Biology (Sangram Bagh)

What is Synthetic biology? How it is different than conventional biotechnology and
genetic engineering? Application of engineering principles in molecular biology?
Synthetic Genetic Toggle Switch. Synthetic Genetic Oscillator. Higher ordering
information processing using synthetic genetic circuits in living cells. Applications of
synthetic biology in Medicine, Material Science, Pharmaceutical Industry, and space
Technology.

(iii) Drug Discovery: Modern Day Approach (Subhabrata Majumder)
Pre 20th century drug discovery. Drug discovery pipeline, drug targets and target
validation. Methods of lead identification and optimization. Early prediction of
ADMET (Absorption, Distribution, Metabolism Excretion and Toxicity). QSAR
(Quantitative Structure Activity Relationship) predictions. Lipinski rule of 5. Polar
surface area. Blood brain barrier crossing model. Predicting toxicity. Introduction to
drug docking and pharmacophore modeling.

(iv) Nanobiomaterials (Dulal Senapati)
Principles of bio-inspired nanomaterials, common biologically active molecules as
suitable ligand for nanomaterials synthesis, separation procedure of different
biological components from organic-mass and bio-mass, principles and function of
gel electrophoresis & qPCR, concept of antigen and antibody, antigen specific
aptamers, what is cancer? Different pathogens, surface modification of
nanomaterials for highly specific targeting, biomarker detection and quantification
for early stage detection, different therapeutic methods: photon, photodynamic,
micro pH and photothermal therapy and their advantages over chemo and radiation
therapy. PET scan, Magnetic separation, complete blood count (CBC), blood protein
testing, tumor marker testing along with spectroscopic (UV-vis, Fluorescence and
Raman techniques) and imaging techniques (TEM and AFM). Bi-metallic
nanomaterials with programmable crystal defects for bacterial cytoskeleton targeting.

T3. Projects/Review Topics (Third Semester) May-August

Essential Course for Students of Theoretical Physics, Experimental Physics &
Biophysical Sciences:

Research Methodology Course (RM) - Prof. Abhijit Chakraborty and Prof. Kumar
Sankar Gupta

Summer & Undergraduate Associateship (UGA) Programme
In view of the Covid-19 pandemic, these programmes were not conducted this year.
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Outreach Programme

Vigyan Pratibha Programme

Homi Bhabha Centre for Science Education (HBCSE) has conducted “Weekly sessions of
discussion seminars” through webinar during October 2020 to February 2021 under the
Vigyan Pratibha Programme. SINP has co-ordinated the programmes in the Eastern Region
of the country from time to time. Through these seminars, the participants were trained in
various topics based on Science and Mathematics through discussions and various hands-
on-activities.

Students’ Awards

Best Performance Awards for Students

Suman Das and Koustav Pal have been awarded the best performance prize in Post M.Sc.
jointly, in the session 2019-20 in Physics.

Sourav Mandal has been awarded the best performance prize in Post M.Sc. in the session
2018-19 in Biophysical Sciences.

Suman Das and Koustav Pal have been awarded the A.P. Patro Memorial Prize in Post
M.Sc. jointly for the session 2019-20 in physics.

Best Thesis Awards 2020

Dr. Avik Banerjee [guide Prof. Gautam Bhattacharyya] for his PhD work on the
subject Composite higgs and physics beyond the standard model

Dr. Avik Banerjee [guide Prof. Arnab Kundu] for his research work on Aspects of
AdS/CFT with fundamental flavours

Dr. Arnab Singh [guide Prof. Milan K. Sanyal and Prof. Mrinmay Mukhopadhyay]| for
his thesis Low Dimensional Magnetic Structures

PhD Awarded (April 2020 to March 2021)

1.

Dr. Arpita Das, [Prof. Sankar De] Study of laser induced coherent phenomena in the
rubidium atomic medium, Homi Bhabha National Institute, Mumbai, 9t March,
2021 [PDC]

Dr. Sweta Singh [Prof. Partha Saha] Role of epstein-barr virus in epithelial cell
cancer, Homi Bhabha National Institute, Mumbai, 2rd March 2021 [PDC]

. Dr. Rajarshi Bhattacharya, [Prof. Subir Sarkar| Search for Higgs boson pair

production in the HH—bbrT channel in p-p collisions using CMS data at Vs = 13 TeV
at the LHC, Homi Bhabha National Institute, Mumbai, 26th February, 2021 [PDC]
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4. Dr. Saswati Nandan [Prof. Subir Sarkar| Search for di-Higgs production with CMS
data at Vs = 13 Tev at the LHC. Homi Bhabha National Institute, Mumbai, 25t
February, 2020

5. Dr. Sangeeta Das, [Prof. Maitreyee Saha Sarkar]| Study of nuclear structure near
shell closure, Homi Bhabha National Institute, Mumbai, 23rd February, 2021 [PDC]

6. Dr. Moumita Das [Prof. Prabhat Mandal] Study of magnetic, thermal and dielectric
properties of some rare earth based oxides. Homi Bhabha National Institute,
Mumbai, 27t January, 2021[PDC]

7. Dr. Biswajit Banerjee [Prof. Pratik Majumdar] Multiwavelength long term monitoring
and spectral energy distribution modeling of bright active galactic nuclei markarian
421. Homi Bhabha National Institute, Mumbai, 22nd January, 2021[PDC]

8. Dr. Avik Banerjee [Prof. Gautam Bhattacharyya] Composite higgs and physics
beyond the standard model. Homi Bhabha National Institute, Mumbai, 22nd January,
2021[PDC].

9. Dr. Dibyasree Choudhury [Prof. Susanta Lahiri] Converter target inspired
radioanalytical chemistry. University of Calcutta, Kolkata, PDC 11t January
2021[PDC]

10.Dr. Abhishek Rakshit [Prof. Supratic Chakraborty| Transition metal oxide-based
devices for memory applications. Homi Bhabha National Institute, Mumbai, 7th
January, 2021 [PDC]

11.Dr. Mantu Modak [Prof. Sangam Banerjee] Fundamental and functional properties
associated to exotic phase transitions in novel rare earth based intermetallic
compounds and Heusler alloys. Homi Bhabha National Institute, Mumbai, 7t
January, 2021[PDC]

12.Dr. Sandip Kumar De [Prof. Dulal Senapati| Crystal Engineering to Fabricate Au, Ag
& Au-Ag Alloy nanoparticles: Application in Technology, Pathology and Theranostics.
Homi Bhabha National Institute, Mumbai, 9th December 2020 [PDC]

13.Dr. Gourab Bhattacharjee [Dr. Biswarup Satpati] Noble metal core-shell
nanoparticles with high-energy facets for application in surface enhanced raman
scattering and biosensing. Homi Bhabha National Institute, Mumbai, 16th October,
2020 [PDC]

14.Dr. Abhijit Roy [Dr. Biswarup Satpati] Structural study of metal nanostructure on
semiconductor surface and their multifunctional applications. Homi Bhabha
National Institute, Mumbai, 9th October, 2020 [PDC]
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15.Dr. Suman Mukherjee [Prof. Satyaban Bhunia] Growth and characterization of
semiconductor quantum dots for optoelectronic device applications. Homi Bhabha
National Institute, Mumbai, 1st October, 2020

16.Dr. Anway Pradhan [Prof. Satyaban Bhunia] Study of MOCVD grown AlGaAs/GaAs
(100) spontaneous superlattice and its application for optoelectronic devices. Homi
Bhabha National Institute, Mumbai, 29th September, 2020

17.Dr. Shamik Ghosh [Prof. Satyaki Bhattacharya] Search for physics beyond the
standard Model in photon + missing transverse momentum final state in proton-
proton collisions using the Compact Muon Solenoid detector at the Large Hadron
Collider. Homi Bhabha National Institute, Mumbai, 21st September, 2020

18.Dr. Arghya Mukherjee [Prof. Pradip Kr. Roy] Hadronic properties in presence of
magnetic field. Homi Bhabha National Institute, Mumbai, 17th September, 2020
[PDC]

19.Dr. Sajad Ali [Late Prof. Asimananda Goswami and Prof. Sukalyan Chattopadhyay]
Structural evolution of weakly deformed nuclei in mass ~ 140 region with increasing
angular momentum. Homi Bhabha National Institute, Mumbai, 14th September,
2020 [PDC]

20.Dr. Sajad Ahmad Bhat [Prof. Debades Bandyopadhyay] Some studies on novel
phases of neutron stars and their observational consequences. Homi Bhabha
National Institute, Mumbai, 1st June, 2020

21.Dr. Bishnudas Ghosh, [Prof. Sangam Banerjee] Unconventional magnetism in oxide
nanomaterials role of defects. CU, December 2020

[ PDC is Provisional Degree Certificate |
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Awards and Distinctions

Chandrima Das has received Central Drug Research Institute Award for Excellence in
Drug Research in Life Science category, from Council of Scientific & Industrial Research
(CSIR). She has also been elected Fellow of The National Academy of Sciences (FNASc.),
India and Member of The ACS Chemical Biology Early Career Board.

Sangram Bagh has been inducted as a member of the Editorial Advisory Board of the
journal ACS Synthetic Biology (American Chemical Society) from January 2021.

Prof. Pratik Majumdar was awarded the prestigious Stanislaw Ulam fellowship by the
Polish National Agency for Academic Exchange.

Dr. Ratnadwip Singha was awarded “Outstanding Doctoral Student Award — 2019” by
Homi Bhabha National Institute (HBNI).
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Special Events in SINP

Foundation Day Program

On 11th January, 2021, the Foundation Day of the
Institute, Dr. K. Kasturirangan delivered the Foundation
Day Oration lecture "The cosmic Exploration and the
Indian Perspective". He gave some interesting quotations
from Prof M N Saha, Prof C V Raman and Prof R
Feynman. It elucidated the Indian observational capability
from radio-wave to gamma-rays. The space-based Indian
initiative in Astronomy called ASTROSAT will follow this
path. The meeting was organized through an online
platform and about 300 students and faculty members
attended the lecture.

Swachhata Pakhwada Programme Feb 16 - 28, 2021

During the period 16.02.2021-28.02.2021 the Institute
conducted Swachhata Pakhwada with various awareness
and training programmes organised by the Cosmetic
Maintenance Committee. A poster competition was organized
in the Institute on Swachhata Hi Seva, Say no to plastics,
Save water and Green campus as part of spreading
Swachhata  awareness. Shramdaan  activities  were
undertaken in the Meghnad Saha abasan campus. A
plantation drive was also undertaken.

Sanitisation Drive - Plantation Programme
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Celebration of International Women’s Day 2021

Women's Cell of SINP organized two programmes entitled
“Empowering Women” on 5t and 8th March, 2021. Around
10% of the total employees and 50% of the research
fellows of SINP are women. Four seminars were organized.

Dr. Sanghamitra Nag,
addressed the Physical Health :
issues. |

Prof. Sanjukta Das,
addressed the Mental Health
issues especially during
pandemic.

A seminar on My Scientific :
Journey and Lessons learnt was
delivered by Dr. Meenakshi
Munshi of DBT.

She is an example of women in :
leadership, with the
responsibility of guiding and :
mentoring students to achieve
their goals. :

Ms. Urmi Basu, winner of the
Nari Sakti Puraskar in 2019

- addressed the issues of
underprivileged women

e e O 000a,
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Technical

Sri Abhijit Bhattacharya
Sri Arijit Pal

Sri Avijit Shome

Sri Bablu Ram

Administrative
Smt. Mahuya Dutta

Auxiliary
Sri Sanjay Shaw

Technical

Sri Abhijit Sanyal

Sri Arindam Das

Sri Chandra Nath Marik
Sri Dilip Kr. Sardar

Sri Dipankar Das

Administrative
Mr. Rizwan Ahmed

Auxiliary
Sri Ashok Kr. Ram
Sri Kuntal Sarkhel

Technical
Sri Nilanjan Biswas

Administrative
Sri Bijoy Kr. Das

Auxiliary
Sri Arun Kr. Bose

Technical

Sri Avijit Das

Sri Arindam Chakraborti
Sri Dhrubajyoti Seth

Sri Jayant Kr. Mukherjee

Administrative
Sri Mukul Ch. Das

Auxiliary
Sri Provash Halder
Sri Jhantu Mallick

Staff List
Group A

Sri Bikram Nath

Sri Deepak Kr. Ram
Sri Jitendra Nath Roy
Sri M.Mahendar

Sri Subir Bandyopadhyay

Sri Shyamal Ch. Digar
Group B

Sri Dipankar Das

Sri Dwijendra Das

Sri Kaushik Chatterjee
Smt. Lipy Das Bose
Sri Manik Kujur

Sri Prabir Das
Sri Rakesh Kr. Ram

Group C

Sri Prodyut Kr. Mitra

Group D

Sri Souvik Banerjee
Sri Goutam Sarkar

Sri Debraj Dey

Dr. Nilkamal Barai

Sri Gobardhan Jana
Sri Rajeshwar Dubey

Sri Nirmal Das

Sri Raju Dutta

Sri Saikat Mukherjee
Dr. Sushanta Debnath

Sri Sakal Dev Ram

Sri Shaibal Saha

Sri Shankar Prasad Singh
Sri Shantanu Chowdhury
Smt. Soma Roy

Sri Umesh Kumar Gond

Sri Sudam Bagdi
Smt. Suro Mahato

Smt. Sangita Pande

Smt. Papia Mondal

Dr. Ramkrishna Dev Das
Sri Syama Prasad Mallik
Sri Prabir Das
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BM Civil

Sri Gobinda Pal

Sri Nil Kanta Sinha

Sri Rajkumar Sengupta
Sri Siddhartha Saha

BM Electrical

Sri Dilip Kr. Chakraborty
Sri Jagannath Mandal

Sri Jai Prakash Tiwari

Sri Kalluri Venugopala Rao
Sri Mahendra M. Khapekar
Sri Pintu Sahoo

Sri Pratap Dhanuk

Sri Shourab Karmakar

SIRD

Sri Abhijit Kumar Malakar
Sri Kausik Das

Sri Kishori Lal Ram

Dr. Manlunching

Sri Manoj Karmakar

Sri Nilanjan Aich

Sri Pradip Das

Sri Samit De

Sri Soumya Sankar Basu

Telephone

Ms. Amrita Acharjee

Dr. Bimlesh Kr. Tripathi
Col. Brijendra Singh Kadian
Ms. Daivam Sridevi

Smt. Durga Hazra

Smt. Monika Bhattacharya
Smt. Nirupama Halder
Smt. Paramita Pal

Smt. Seema Bhattacharyya
Smt. Seethalakshmi Rath
Smt. Suparna Das

Sri Aditya Dhara

Sri Ajoy Kumar Biswas

Sri Akash Kumar Singh

Sri Asim Haldar

Sri Avijit Saha

Sri Avishek Pal

Sri Bibekbijay Bandyopadhyay

Other Divisions / Sections

Technical

Sri Somenath Ghosh
Sri Soumendra Pal
Sri Sujit Maity

Workshop

Sri Adhir Sarkar

Sri Biplab Kr. Dey

Sri C. Palanivel

Sri Debasish Sen

Dr. Jisnu Basu

Sri Durlav Tudu

Sri Himadri Chakraborty
Md. Manayar Hasan Mondal
Sri Narayan Chandra Dey
Sri Partha Sarathi Karmakar
Sri Ajoy Chakrabarty

Smt. Pampa Bhattacharjee

Computer

Sri Abhijit Betal

Sri Deeptish Dey

Sri Gautam Datta

Sri Soumya Majumdar
Sri Subhendu Biswas
Sri Sumit Basu

Security
Sri Ashoke Kr. Roy

Administrative
Sri Birender Prasad
Sri Biswajit Dutta
Sri Dipak Kr. Das
Sri Gautam Das
Sri Gobinda Ch. Roy
Sri Gopal Banik
Sri Goutam Ghosh
Sri Goutam Mandal
Sri James Wilson Kerketta
Sri Jeevan Shaw
Sri Manoj Biswas
Sri Manoj Lakra
Sri Nand Kishor Gond
Sri Pinaki Saha
Sri Pourjok Majumder
Sri Prabir Kumar Mondal
Sri Pradip Dutta Sharma
Sri Raghunath Naskar

Sri Ramen Jana

Sri Sadip Patra

Sri Subal Ch. Bindi

Sri Subrata Baidya

Sri Subrata Kr. Chowdhury
Sri Sudipta Barman

Sri Sujoy Halder

Sri Sunil Das

Sri Sunil Murmu

Sri Supriya Mondal

Sri Surai Mandi

Sri Swapan Kr. Mandal
Sri Tarak Nath Sardar
Sri Tarun Tapan Biswas

Sri Balli Rana

Sri Bhairab Ch. Nath

Sri Dukha Krishna Reddy
Sri Mahesh Hembram

Transport
Sri Dharmendra Prasad
Sri Trinath Maharana

Administration

Sri Nabin Kumar Halder
Sri Rudal Prasad Ram
Sri Sanat Kumar Kotal

Sri Ranjit Roy

Ms. Rekha Ram

Sri Sagar Kumar Behera

Sri Sanjib Kr. Mondal

Sri Somnath Sarkar

Sri Soumyajit Karmakar

Sri Subhajit Biswas

Sri Subhasish Ghoshal

Sri Subhendu Naskar

Sri Subir Modak

Sri Suchintya Kumar Gupta
Sri Supriya Gangopadhyay
Sri Tapas Kr. Dalal

Sri Tarak Chandra Nath

Sri Ved Prakash Mishra (on
deputation w.e.f 01.01.2021)
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Sri Amit Hari

Sri Arun Kumar Dutta
Sri Ashok Mallick

Sri Asish Ram

Sri Barun Kumar Barua
Sri Bijay Ram

Sri Bipin Bose

Sri Biswanath Paul

Sri Deb Prasad Sardar
Sri Gopal Ch. Ghosh

Sri Gopal Chandra Saren
Sri Gopal Das

Sri Gour Hari Das

Smt. Jhuma Rajak (Ghorai)
SriJoyram Murmu

Auxiliary

Sri Kala Chand Hela

Sri Kartick Ch. Pal

Sri Kartick Ch. Panigrahi
Sri Madhu Sudan Samal
Sri Madhusudan Bhakta
Sri Mahadeb Das

Sri Mangal Oraon

Sk. Mostakin

Sri Pintu Ram

Sri Prabir Biswas

Sri Prabir Kr. Mistri
Smt. Radha Debi Ram
Sri Ramesh Hari

Sri Ramesh Singh

Sri Samir Chakraborty

Sri Sandip Hembrom

Sri Sanjib Kr. Roy

Sri Sankar Adhikari

Sri Santosh Hari

Sri Shankar Ram

Sri Shyamal Kr. Bose

Sri Siblal Hari

Sri Sibu Oraon

Sri Siladitya Chakraborty
Sri Singh Bahadur Thapa
Sri Somenath Das

Sri Subodh Kumar Pradhan
Sri Sunil Ram

Sri Swapan Kr. Mondal
Sri Uttam Kr. Roy

Employee Strength and Male Female Ratio

As on 31.03.2021
Category Strength Male Female
Scientific 69 57 12
Technical 109 103 6
Administrative 56 45 11
Auxiliary 55 52 3
Canteen 9 9 0
Total 298 266 32
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Major Facilities in SINP

FRENA

The Facility for Research in Experimental Nuclear Astrophysiscs (FRENA) is a high
current 3 MV tandetron facility. It has been installed at SINP in March 2018 and in the
process of receiving the AERB permission for trial operation. The machine is ready to
deliver light and heavy ion beams and has ready beam-lines for nuclear physics and
astrophysics experiments. A small high vacuum chamber is being fabricated for gamma
and charged particle measurements. This chamber has also arrangement for monitoring
temperature profile of target by thermal imaging camera, essential in high current beam
induced studies. Calibration experiments using (p,n) reactions will be carried out very
soon.

Jaduguda JUSL

Jaduguda Underground Science Laboratory (JUSL) is situated at 555m deep
underground of the mine of Uranium Corporation of India Limited (UCIL), Jaduguda.
The laboratory was inaugurated on Sept 2017 and the measurements at the
underground laboratory have been started since then. During the period 2020-2021, the
main activities related to the infrastructure of JUSL are on the network connection
between the underground and the surface of the mine. The wireless communication
from the mine to the data monitoring Unit at the Health Physics Section of UCIL has
also been completed. From the tower of JUSL at the underground, there is a radio link
to the Health Physics Laboratory. The experiment can be monitored from the Health
Physics Lab through a desktop installed there. The job was executed with the help of
SINP, JUSL Electrical Section Health Physics Unit, UCIL and was funded by SINP.

Building Maintenance - Electrical

Commissioning of 2 Numbers of (2500KVA) Power Transformers capacity, installations
of RMU and associated works have been completed in this Salt Lake campus. This is the
major infrastructure support for the research activity of the Institute .Also installation of
LED lights is going on in Salt Lake campus.
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Computer Section

The wired network of the Institute which was commissioned in 2007 was upgraded in
2019/20, as is now fully implemented. The new network has a 20G backbone with
capability of extending limited number of 10G connectivity to select nodes on a need
basis. The wireless network of the Institute is planned to be upgraded by 2020.

The hardware setup that hosts the Network and Internet services of the Institute is
also planned to be upgraded very soon.

The hardware setup for e-Gov initiative was taken for running the application portals of
e-Gov modules. In near future, all these hardware will be upgraded to their latest
generations.

The hardware Firewall/Unified Threat Management (UTM) system for perimeter and end
points, the system was placed in the network replacing its software counterpart some
time back. With the upgrade to 10Gbps uplink speed, these are also scheduled for a
major upgrade very soon.

The division also takes care of various IT security needs of the above installations 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.

The Computer Section also caters the need of number crunching jobs. The section has
now two High Performance Computing (HPC) systems for serving computation of
general purpose and scientific programs. One of them is RISC based architecture
having a theoretical peak performance about 800 GFLOPs running on AIX operating
system. The other one is an HPC cluster based on Intel x86 architecture having a
theoretical peak performance about 1 TFLOPs and running on Linux operating system.
Apart from these a Linux-based workstation was also installed. A new HPC system with
15 nodes with high speed modern 10G interconnect was commissioned in 2019. The
new setup also includes 3 GPU nodes.

The section also maintains and updates SINP website as and when required. The
website was developed following the Guidelines of Indian Government Website (GIGW).
An initiative was taken to get the required certification of the website from
Standardization Testing and Quality Certification (STQC), Gol. The STQC has now
certified the SINP web site.
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A number of application software e.g. MATHEMATICA, MATLAB, ORIGIN with network
floating license are running on a Linux server for the Institute users.

A portal for pensioners was developed for the pensioners and the family pensioners of
the Institute. The pensioners and family pensioners can view their monthly pension
sheet remotely. Apart from viewing the pension, the portal also shows the pension
related notices, forms etc. The portal is maintained by the section. The development of a
recruitment portal for online submission of application for various technical and
administrative posts and the auditorium booking portal are under development.
Another portal for online application submission and its processing for Post-M.Sc.
examination is in use.

Swipe entries at the Security Gates are now updated to the Oracle database in real time
via the E-attendance viewing application. Employees can view their attendance entries
without worrying about their browser versions as the Smart-Time application has
specific requirements on client browsers.

Various other important modules of e-Gov have been developed by the Software
Development Team (SDTeam) namely Leave Management System (LMS), Salary
processing and pay slip generation, online pay-slip viewing, Medical Bill Processing
System, Generation of release letter for No Dues Clearance of the students, Pension
Processing and Online Report Viewing facility, Provident Fund (PF) management
system. Most of these are in production and being used by the members of the
Institute. Changes and new rules are also getting implemented as required time to time.

Several software modules with Oracle database in back end and APEX as the front end
were developed or modified with added features and are in production. Some of the
software modules are Salary, PF loan and investment management, Student release
order, Pension etc. Another important project regarding Realtime Fund Management
and Monitoring is being taken up for streamlining and easy management of funds and
speeding up purchase processes with successive approval/process workflow. The
project will play a major role for SINP to work with new fund allocation timelines post V-
yr. plan era. The project is now under development.

During last few years, this section is playing a major role in office automation for all the
modules that an institute like ours, uses to function. On completion we can share the
same for other institutes/organizations under the DAE.

Initiative started to prepare staging servers for database services, so that development,
testing and production environment can function independently, and no
test/development is carried out in production environment.

Due to Covid pandemic, the software development work during this period was slow.
But we could successfully run the functional module in production and necessary bug
fixing/changes were done as and when reported by the user.
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Summary
(April 2020 - March 2021)

Founded as the “Institute for Nuclear Physics” in 1949, SINP acquired its present name
after the demise of its founder Director, Prof. Meghnad Saha, a famous astrophysicist well-
known for his discovery of the Thermal Ionization Equation. The Post-M.Sc. course in
Physics, perhaps the first of its kind in the country, was launched way back in 1953 in this
Institute. The purpose was to train highly motivated students for research in Nuclear
Science. In subsequent years, SINP has expanded the scope of the course to embrace other
areas of Physics and Biophysical Sciences, and since 1993-94, the course has become an
integral part of the doctoral work in SINP.

SINP is engaged in basic scientific research in several frontier areas of Physical and
Biophysical sciences. The research activities of the Institute are distributed in four groups:
[A] Biophysics & Chemical Sciences, [B] Atomic, High Energy, Nuclear and Plasma Physics,
[C] Theory, Astroparticle Physics and Cosmology, [D] Condensed Matter Physics, Surface
Physics and Material Science. Scientific Information and Resource Division (SIRD)
integrates and coordinates the activities in teaching & training of Post-M.Sc. students,
summer and undergraduate programmes, library, M.N. Saha Archive, and organizes
outreach programs of the Institute and Vigyan Pratibha Programs (which nurtures science
talents among school students). Presently the Institute has sixty-nine (69) faculty members,
one hundred and thirty (130) research scholars and post-doctoral fellows. Thirteen (13)
students have been inducted in Post-M.Sc. course this year.

Major accomplishments of the Institute in R&D include

i)  Initiation of commissioning of FRENA (Facility for Research in Experimental Nuclear
Astrophysics). It has been installed in 2018 and is in the process of receiving the
AERB permission for trial operation. A small high vacuum chamber is being
fabricated for gamma and charged particle measurements.

i)  After successful commissioning of GIXS beamline (BL-13) at Indus-2 synchrotron
radiation facility, the SINP beamline at RRCAT, Indore has been running under trial
permission. All safety measures are in place, and an application has been made to
AERB in February, 2021, for the safety approval. A comprehensive users’ manual
has been prepared. Daily maintenance work, operation and users’ support for the
beamline is provided by RRCAT and SINP. It is used to characterize ultrathin,
nanostructured films and multilayers in different measurement modes, depending on
the nature of the films and required information.

iiij  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. During the period 2020-2021, the wireless communication
from the mine to the data monitoring Unit at the Health Physics Section of UCIL has
been completed. From the tower of JUSL at the underground, there is a radio link to
the Health Physics Laboratory. The institute is also engaged in several large
international collaborations, like CMS, ALICE, MAGIC, etc.

During this period researchers of SINP had published 368 (average impact factor (IF) of
4.794) scientific articles in refereed journals of which 133 are in international
collaborations (IC). 143 of 368 articles were published in journals of IF > 5 (of which 66
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are in IC) and 50 in journals of IF > 6 (of which 15 are in 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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Future Programmes of SINP

The future programmes of the Institute are broadly divided into three major projects. In the
following, the major research activities to be undertaken in each of the three programmes
together with the scope under each activity is listed:

Basic Research in Nuclear and High Energy Physics

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 namely, Facility for Research in Experimental Nuclear
Astrophysics (FRENA) and Jaduguda Underground Science Laboratory (JUSL) for dark
matter search. These facilities will be unique of their kind in India.

Scope of the Project

» Utilization and upgradation of a national accelerator facility for research in nuclear
astrophysics (FRENA).

* Augmentation of research facilities for utilization at national and international
accelerator centres.

* Development and installation of fast timing photon spectrometer, magnetic
spectrometers for electrons and recoils.

* Molecular Beam Spectroscopy Laboratory to perform Vibrational Mediated Photo-
dissociation (VMP) of atoms, molecules and clusters.

» Storage and retrieval of light pulses in cold and hot atomic medium using coherent
manipulation of photons.

* Fabrication of a muon telescope capable of discriminating materials having different
atomic numbers.

* Construction and setting up of surface laboratory at Jaduguda site above ground.

* Quantitative evaluation of the radiation background at the underground site at
Jaduguda.

* Quantitative response of suitable scintillating crystals to electrons, gamma rays and
neutrons.

* Detector development for Dark Matter search experiment and observational TeV
gamma-ray astronomy.

» Installation of a facility for compute-clusters and development of scientific software
in advanced areas of theoretical research.

* Operation, maintenance and Data Collection from 2nd station of muon spectrometer
of ALICE.

* Physics analysis from data collection with ALICE and CMS detectors at Large Hadron
Collider, CERN.

Basic and Applied Research in Biophysical and Material Sciences

This basic and applied research project has two major research activities to begin with,
namely, (a) integrated cancer research initiative, and (b) synthesis and characterization of
novel materials and devices. The first activity will focus on the alterations in cellular
architecture and metabolic reprogramming, in tandem with the interaction of tumours with
their microenvironment, which might determine the fate of cancer cells. The second activity
aims to develop and study the energy efficient functional materials and devices (EEFMD)
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and to understand the structures and properties of controlled low dimensional (LD) systems
with emphasis on the nanostructuring, ordering and surface interface tuning (NOSIT) of
energy harvesting materials (EHMs). In future we would like to be in the forefront of
Biophysics and Smart Materials.
Scope of the Project
* Cellular and molecular basis of cancer.
» Structural insights on viral and human proteins.
* Novel cancer biomarkers and therapeutic strategies.
» Epidemiological correlation of level of radioactivity and oxidative stress
with cancer.
* Installation of UPAINT Imaging, Liquid Handling system for crystallization, EPR,
Quantitative ESI-MS and an animal house.
* Synthesis and characterization of materials and device structures having large
local/non-local magnetoresistance and topological properties.
* Demonstration of next-generation coherent electronics based on topologically
protected states.
» Synthesis of efficient magnetocaloric, spin-caloric and thermoelectric
materials/devices.
* Controlled growth of LD EHMs, characterization of their structures using
scattering, microscopy and spectroscopic techniques facilities and finally
measurement their properties.
* Installation of a small and wide-angle X-ray scattering (SAXS-WAXS) and a versatile
scanning electron microscope (VSEM) facilities.
* Plans to tilt the X-ray beam from the synchrotron source with a mirror to measure
the in-plane grazing incidence diffraction from the liquid surfaces and determine the
structure of the assembly of nanoparticles / biomolecules on the liquid surface at the
SINP beamline facility at RRCAT.

Infrastructure Developments (ID)

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

Scope of the Project:
* Outreach programs.
* Re-modeling of Library and M N Saha Archive.
* Campus e-Surveillance (CCTV).
* Procurement of Safety equipment (Radiation, Fire, Chemical and others).
* Renovation & Installation of Fire fighting pipe line above the ground.
* Construction of new campus in Belgachia.
* Installation and Distribution of transformer system.
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Audited Statements of Accounts
2020-21
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SAHA INSTITUTE OF NUCLEAR PHYSICS

AUDITED STATEMENT OF ACCOUNTS
2020-21

TECHNOLOGIES FOR
NEW INDIA@T7S5

SATATEY & ST AEraT

Sector - 1, Block - AF, Bidhannagar
Kolkata 700 064
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K. SHARMA & CO.

CHARTERED ACCOUNTANTS

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, 2021 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 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.

4. Opinion

a) Fixed Assets Register has been updated up to F.Y. 2020-21. All columns of the Fixed Assets
Register had been filled as per GFR. There has been addition of Fixed Assets valued at Rs.
90,25,409.22 /- during the year.

b) Miscellaneous Advance: The balance in Miscellaneous Advance of 9.64 lacs in 2019-20 has
been adjusted to a large extent and it has come down to Rs 2.36 Lacs as on 31% March, 2021.

c) The recoverable amount from 33 projects sponsored by CSIR, DST, UGC, & DAE has come
down from Rs 123 lakhs in 2019-20 to Rs 84 lakhs in 2020-21. It has been further reduced by
Rs 60.78 lakhs against project INDUS-II/MKS as approved by 123 Governing Council meeting
held on dated 21-04-2021.

d) Unspent grants under current liabilities for sponsors of project have been adjusted to some
extent.

e) In case of precious metal, physical verification has been done upto 2020-21.

Contd.../2
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K. SHARMA & CO.

CHARTERED ACCOUNTANTS

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.

i) In case of the Balance Sheet of the State of affairs of the SAHA INSTITUTE OF

NUCLEAR PHYSICS as at 31st March, 2021.
ii) Inthe 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.

For K. Sharma & Co.
Chartered Accountants
FRN 302045E
RWEHN21005313AAAAAD2830

3 : J@o««@v‘i{

&/ K. Chakrabarty)
Partner

Place : Kolkata
Date : 08/10/2021
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CHARTERED ACCOUNTANTS
:3:

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 K. Sharma & Co.
Chartered Accountants
FRN 302045E
%Y\p\R 21005313AAAAAD2830

A. K. Chakrabarty)
Partner

Place :Kolkata
Date :08/10/2021

1/B, Old Post Office Street, Room No. 8, (First Floor), Kolkata — 700001
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SAHA INSTITUTE OF NUCLEAR PHYSICS
BALANCE SHEET AS ON 31ST MARCH, 2021

CAPITAL FUND & LIABILITIES Schedule 2020-21 2019-20
CORPUS / CAPITAL FUND 1 65,21,05,831.17 64,75,49,933.95
RESERVE & SURPLUS 2 - -
EARMARKED FUNDS /ENDOWMENT FUNDS 3 39,83,123.00 51,62,540.00
SECURED LOANS & BORROWINGS 4 - -
UNSECURED LOANS & BORROWINGS 5 - -
DEFFERED CREDIT LIABILITIES 6 - -
CURRENT LIABILITIES AND PROVISIONS 7 5,51,68,28,799.96 5,07,10,26,213.81
TOTAL 6,17,29,17,754.13 5,72,37,38,687.76
ASSETS
FIXED ASSETS
Gross Block 8 4,60,82,41,416.45 4,59,92,95,893.23
Less : Accumulated Depreciation 8 3,16,55,63,659.19 3,02,42,61,705.38
1,44,26,77,757.26 1,57,50,34,187.85
INVESTMENTS- FROM EARMARKED/ ENDOWMENT
FUNDS 9 - -
INVESTMENTS- OTHERS 10 1,44,32,301.00 32,37,223.00
CURRENT ASSETS, LOANS & ADVANCES 11 49,30,74,115.91 62,73,05,556.76
EXCESS OF EXPENDITURE OVER INCOME 4,22,27,33,579.97 3,51,81,61,720.15
TOTAL 6,17,29,17,754.13 5,72,37,38,687.76
SIGNIFICANT ACCOUNTING POLICES 24
CONTINGENT LIABILITIES AND
NOTES ON ACCOUNTS 25
The Schedules referred to above form part of these Accounts
— [
W W M-S :&r\tk\) /%ouhuw W’—W
(Somnath Sarkar) (M.S.Janaki) (Gautam Bhattacharyya)
In-Charge, Accounts Section Professor-In-Charge, Director
Registrar's Office N W, T e / vt Sautam Bhatiacharyya
%/ Jirector

In terms of our attached Report of even date
For K. Sharma & Co
Chartered Accountants
FRN 302045E

(A. K. Chakrabarty )
Partner :

Membership No. 014590

1/B, Old Post Office Street, Room No.8, (First Floor),

Kolkata - 700 001

Dated : 08/10/2021

e R
SAHA INSTITUTE OF NUCLEAR PHYSICS

1/ TF, ) - 700 064
1/AF, Bidhan Nagar, Kolkata - 700 064



SAHA INSTITUTE OF NUCLEAR PHYSICS

INCOME AND EXPENDITURE ACCOUNT FOR THE YEAR END 31ST MARCH, 2021

INCOME: - Schedule 2020-21 2019-20

Income from Sales/Services 12 31,900.00 10,81,595.00
Grants 13 95,36,53,806.73 1,19,17,82,615.77
Fees / Subscriptions 14 - -
Income from Investments 15 - -
Income from Royalty, Publication 16 - -
Interest Earned 17 - -
Other Income 18 1,46,23,837.20 1,00,85,325.00
Increase / Decrease in stock of finished goods

and works-in-progress 19 - -
Excess of Expenditure over Income

transferred to Balance Sheet 70,45,71,859.82 58,47,41,215.26
TOTAL 1,67,28,81,403.75 1,78,76,90,751.03
EXPENDITURE : -

Establishment Expenses 20 1,37,54,75,533.52 1,35,52,86,686.84
Other Administrative Expenses 21 15,60,50,757.86 26,58,99,223.93
Expenditure on Grants, Subsidies 22 - -
Interest 23 2,031.55 3,835.00
Depreciation 8 14,13,53,080.82 16,65,01,005.26
TOTAL 1,67,28,81,403.75 1,78,76,90,751.03

The Schedules referred to above form part of these Accounts

W oaJ (£ - :74-/\:. k.(:
(Somnath Sarkar) (M.S.Janaki)
In-Charge, Accounts Section Professor-In-Charge,
Registrar's Office

In terms of our attached Report of even date
For K. Sharma & Co
Chartered Accountants
FRN 302045E

(A. K. Chakrabarty )
Partner
Membership No. 014590

1/B, Old Post Office Street, Room No.8, (First Floor),

Kolkata - 700 001
Dated : 08/10/2021

— C ~
(Gautam Bhattacharyya)
Director

/ Prof. Gautam Bhatlacharyya

/ D*recior

S1AHA INSTITUTE OF NUCLEAR PHYSlCa
QT T,
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SAHA INSTITUTE OF NUCLEAR PHYSICS

Schedule:1 CORPUS/CAPITAL FUND 2020-21 2019-20
Opening Balance (DAE) as on 1st April, 2020 64,75,49,933.95 58,97,05,739.79
Add: Non-Recurring (Plan) Grant utilised 1,66,236.88
for Capital expenditure 5,24,95,100.36
Recurring (Non-Plan) Grant utilised 43,89,660.34
for Capital expenditure 53,49,093.80
45,55,897.22 5,78,44,194.16
65,21,05,831.17 64,75,49,933.95
Balance of Capital Fund (DAE) as at year end 65,21,05,831.17 64,75,49,933.95
Schedule:2 RESERVE AND SURPLUS
Schedule:3 EARMARKED FUNDS
A 1. AP .Patra Memorial Prize Fund 64,571.00 64,899.00
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 5,16,823.00
B Revolving Fund for HBA & Other Adv -1,63,98,503.96 -1,50,64,899.96
Transfer from/ (to) Recurring Grant
for HBA Fund -25,43,523.00 -1,89,42,026.96 -13,33,604.00 -1,63,98,503.96
Interest received on HBA & Other Advances 2,24,08,654.96 2,10,44,220.96
34,66,628.00 46,45,717.00
Total 39,83,123.00 51,62,540.00
|Schedule :4 SECURED LOANS & BORROWINGS |
[Schedule:5 UNSECURED LOANS AND BORROWINGS | |
[Schedule: 6  DEFERED CREDIT LIABILITIES |
Schedule:7 CURRENT LIABILITIES & PROVISIONS 2020-21 2019-20
A. Current Liabilities
1 Unspent Grant from on going Projects
BIRAC - Sangram Bagh 19,509.16 2,45,490.16
CSIR- Consolidated Grant 8,80,005.18 8,80,005.18
CSIR- Avik Basu 2,34,822.00 2,34,822.00
CSIR- Bijoy Kr. Daga 54,221.00 54,221.00




SAHA INSTITUTE OF NUCLEAR PHYSICS

Schedule:7 Current Liabilities & Provisions (Contd.) 2020-21 2019-20
CSIR- Debabrata Ghose 72,910.00 2,52,910.00
CSIR- Arindam Biswas 26,202.00 26,202.00
CSIR- Anindita Karmakar - 13,334.00
CSIR- Ayan Kumar Patra 40,000.00 20,000.00
CSIR- Arnab Bhattacharyya 20,000.00 20,000.00
CSIR- Farhana Islam 13,334.00 13,334.00
CSIR- Indranil Mukherjee - 40,000.00
CSIR- K. Chhabita Saha 1,01,729.00 1,01,729.00
CSIR- Kalipada Das 74,522.00 74,522.00
CSIR- Kallor Bera 54,738.00 54,738.00
CSIR- Madhumita Choudhury 38,679.00 38,679.00
CSIR- Meduri C. Kumar 1,41,222.00 1,41,222.00
CSIR- Moin Shaikh 25,210.00 25,210.00
CSIR- Mausumi Mondal 236250.00 236250.00
CSIR- Md. Maudud Ahmed 20,000.00 -
CSIR- Nabanita Deb 48,243.00 48,243.00
CSIR- Neha Rai 35,245.00 35,245.00
CSIR- Nupur Biswas 32,105.00 32,105.00
CSIR- Partha Sarthi Guin 53,489.00 53,489.00
CSIR- Polash Banerjee 1,98,227.00 1,98,227.00
CSIR- Prithewish Dutta 77,645.00 77,645.00
CSIR- Rabindra Nath Bhowmick 1,01,570.00 1,01,570.00
CSIR- Rahul Banerjee 1,15,299.00 1,15,299.00
CSIR- Ramanuj Banerjee 1,53,558.00 1,53,558.00
CSIR- Samsul Islam 40,000.00 20,000.00
CSIR- Samik Dutta Gupta 62,998.00 62,998.00
CSIR- Samir Nath Mallick 22,701.00 22,701.00
CSIR- Sanchayita Mondal 31,293.00 31,293.00
CSIR- Sanghamitra Raha 4,52,044.22 4,52,044.22
CSIR- Satyaki Chatterjee 7,974.00 7,974.00
CSIR- Sayantani Ghosh 49,175.00 49,175.00
CSIR- Sebabrata Maity 26,261.00 26,261.00
CSIR- Sibnath Roy 46,570.00 46,570.00
CSIR-Smruti Medha Mishra 19,100.00 32,986.00
CSIR- Sohan Kr. Jha 1,03,132.00 1,03,132.00
CSIR- Sourav Karar 2,01,795.00 2,01,795.00
CSIR- Sourav Sadhukhan 11,366.00 11,366.00
CSIR- Souvik Mondal 66.00 66.00
CSIR- Souvik Dey 10,437.00 10,437.00
CSIR- Sreeja Chakrabarti 69,608.00 69,608.00
CSIR- Subhankar Mandal 9,073.00 20,000.00
CSIR- Sukanya Bhattacharya 1,33,805.00 1,33,805.00
CSIR- Sukhendu Saha - 13,334.00
CSIR- Suman Dey - 13,334.00
CSIR- Tanmoy Ghosh 20,000.00 20,000.00
CSIR-Tukai Singha 20,000.00 13,334.00
CSIR- Ujjal Kr. Gayen 61,485.00 61,485.00
CSIR- Upala Mukhopadhyay - 20,000.00
CSIR- Vimal Kumar 35.00 13,334.00
DAE- RRF- Naba Kumar Mondal 3,11,017.00 3,11,017.00
DAE- RRF- Pijushpani Bhattacharjee 1,37,251.00 94,918.00
DAE-RRF-Satyajit Saha 7,26,991.00 6,73,623.00
DBT- Anindita Das 9,095.00 2,10,957.00
DBT- Amrita Sengupta 73,260.00 1,95,447.00
DBT- Chandrima Das 5,05,548.00 23,57,892.00
DBT- Debashis Mukhopadhyay - 677.00
DBT- H. Raghuraman 48,89,871.68 1,00,58,231.10
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SAHA INSTITUTE OF NUCLEAR PHYSICS

Schedule:7 Current Liabilities & Provisions (Contd.) 2020-21 2019-20
DBT- Nitaipada Bhattacharya - 3 70,576.00 70,576.00
DBT-Nilanjan Das - 38,439.00
DBT- Oishee Chakrabarti - 12,51,875.00
DBT- Semanti Ghosh 1,259.00 62,184.00
DBT- Soma Mondal 61,233.00 1,09,493.00
DBT-Subhendu Roy 15,25,594.00 17,36,393.00
DBT- Subhabrata Majumder 8,98,929.00 2,20,283.00
DBT-NBACD-Chandrima Das 4,50,374.00 7,00,000.00
DRDO- Dulal Senapati 700.20 22,74,751.62
DST- Helium (Andaman) 7,96,836.36 7,96,836.36
DST- Helium (Brainstorming) 7,444.50 7,444 .50
DST- Helium (Isotope) 6,83,526.79 6,83,526.79
DST- HENPP (ALICE) 7,90,200.03 55,46,484.87
DST- HENPP- CMS 70,990.74 7,54,682.54
DST- INSPIRE- Madhurima Pandey 66,658.00 1,758.00
DST- INSPIRE- Sridhar Tripathy - 1,83,856.00
DST- J.C.Bose Fellowship-BKC 2,20,295.42 11,22,178.31
DST- J.C.Bose Fellow (G. Bhattacharyya) 15,39,626.00 8,36,786.00
DST- SERB- Abhik Basu 2,14,647.00 -
DST- SERB- Arti Garg 1,08,222.00 14,32,209.00
DST- SERB- Arunava Mukherjee 11,88,636.00 -
DST- SERB-A.N.S. Iyenger-2 - 59,083.00
DST- SERB- A.N.S. Iyenger-3 10,37,000.00 -
DST- SERB- Bibekananda Maji 2,35,274.00 4,00,587.00
DST- SERB- Chandragiri Venkatesh 97,339.00 41,725.00
DST- SERB-Chandrima Das 14,628.30
DST- SERB- Chandrima Das (2) 8,97,656.40 9,10,612.40
DST- SERB- Chandrima Das (3) 28,54,092.00 56,50,982.00
DST- SERB- Debmita Chatterjee 3,94,471.00 3,85,834.00
DST- SERB- Dipankar Bhattacharya 3,91,754.00 1,31,754.00
DST- SERB- Haridas Pai 6,37,395.17 4,29,001.17
DST- SERB- H.Raghuraman - 6,72,668.70
DST- SERB- Jadunath De - 1,77,997.00
DST- SERB- Nikhil Chakraborty - 45,340.00
DST- SERB- Oishee Chakrabarti - 3,10,891.00
DST- SERB- Padmaja Prasad Mishra 23,28,476.00 25,08,500.00
DST- SERB- Pijushpani Bhattacharya 4,83,975.00 5,04,317.00
DST- SERB- Sangram Bagh 93,191.00 6,04,107.00
DST- SERB- Sangram Bagh (2) 3,88,608.54 10,41,975.60
DST- SERB- Shamik Gupta - 2,36,298.00
DST- SERB- S. K. Manna 6,452.00 8,51,202.00
DST- SERB- Siddhi Chaudhuri - 9,441.00
DST- SERB- Srabani Karmakar 1,89,363.00 5,69,716.00
DST- SERB- Subrata Mondal 73,041.00 73,041.00
DST- SERB- Udayaditya Sen - 4,77,061.00
EURO- INDIA - GRID 6,66,969.00 6,66,969.00
INSA- Bilwagopal Ghosh 19,856.00 19,856.00
INSA- B.K. Chakrabarti 1,31,530.00 -
INSA- N.K. Mondal 1,00,000.00 -
SINP-BARC 51,773.00 51,773.00
UGC- Abhishek Sau 1,444.00 1,444.00
UGC- Benazir Alam 13,673.00 13,673.00
UGC- Debdatta Mookherjee - 14,769.00
UGC - Jay Chandran 15,386.00 15,386.00
UGC- Swadesh Mondal 96,158.00 96,158.00
Publication Grant for Works of Meghnad Saha 3,00,000.00 3,00,000.00
Stitchtung Fund Research Grant 16,90,724.00 14,49,599.00

3,28,12,035.39 5,52,13,989.82




SAHA INSTITUTE OF NUCLEAR PHYSICS

2 OTHER CURRENT LIABILITIES 2020-21 2019-20
Deposit Against House Allotment
Deposit for Earnest Money 14,66,909.00 53,09,063.00
Deposit for Security Money 45,91,922.00 83,19,517.00
Retention Money Deposit - 71,457.00
Income Tax deducted at source 78,02,219.00 61,06,971.00
Professional Tax 1,24,117.00 64,707.00
GPF Subscription 20,14,787.00 17,33,986.00
VPF Subscription 27,02,050.00 30,50,620.00
P.F. Loan Recovery 4,54,421.00 4,16,065.00
Donation to PM CARE FUND 22,996.00 -
SINP Co-Operative Dues Recovery 25,32,550.00 25,90,957.00
SINPEU Members' Subscription 48,900.00 -
Life Insurance Premium 5,42,069.30 2,78,835.50
House Building Loan( Banks) 48,871.00 -
Recurring Grant (Salary) carried over 92,31,349.80 1,29,19,417.32
Recurring Grant (General) carried over 1,85,68,977.72 1,85,01,510.72
Non - Recurring Grant carried over 4,60,74,152.65 4,97,22,107.35
Unclaimed Medical Expenses 8,143.00 8,143.00
GSLIS Premium Recovery 24,440.00 26,640.00
GSLIS Maturity Claim 8,925.00 8,925.00
Salary Payable 3,05,40,131.10 2,55,40,892.10
Pension Payable 1,78,53,419.00 1,96,92,663.00
Misc. Recovery 4,49,162.00 3,52,440.00
Employee's Subs. to New Pension Fund Trust 11,81,677.00 8,13,654.00
Employer's Subs. to New Pension Fund Trust 12,92,938.00 8,13,654.00
Interest on Margin Money 81,31,855.00 13,05,231.00
Interest on STD - 85,15,100.00
15,57,16,981.57 16,61,62,555.99
PROVISIONS 2020-21 2019-20
Provision for Electricity Charges 48,71,514.00 48,14,376.00
Provision for Audit Fees 20,000.00 20,000.00
Provision for Accrued Gratuity 24,96,10,122.00 27,07,38,689.00
Provision for Accrued Leave Encashment 21,51,01,692.00 19,45,36,683.00
Provision for Accrued Pension 4,85,86,96,455.00 4,37,95,39,920.00
5,32,82,99,783.00 4,84,96,49,668.00
TOTAL 5,51,68,28,799.96 5,07,10,26,213.81
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SAHA INSTITUTE OF NUCLEAR PHYSICS

2020-21 2019-20
b) Advance to Staff for Expenses:-
Travelling Advance 20,09,000.00
Leave Travel Concession Advance 1,79,000.00
Festival Advance 2,625.00 4,875.00
Medical Advance 16,167.00 21,337.00
Miscellaneous Advance 2,36,381.86 9,064,167 .86
Contingency Advance 58,000.00 1,03,731.00
3,13,173.86 32,82,110.86
) Advances to Others:-
Advance to Suppliers 44,269.00 44,269.00
44,269.00 44,269.00
d) Expenditure incurred for Projects and
Recoverable from Sponsors:-
CSIR- A.N.S Iyenger 9,997.00 9,997.00
CSIR- Banani Mukhopadhyay 44,082.00 44,082.00
CSIR- Buddhadev Mukherjee 1,830.00 1,830.00
CSIR- Dhruba Gupta 500.00 500.00
CSIR- Kakoli Banerjee 2,96,743.00 2,96,743.00
CSIR- Kamalika Roy 40,528.00 40,528.00
CSIR- Malabika Sen 1,74,200.00 1,74,200.00
CSIR- Pool(Moumita Maity) 2,119.00 2,119.00
CSIR- Partha Saha(1) 59,312.50 59,312.50
CSIR- Puneet Mishra 1,17,594.00 1,17,594.00
CSIR- Rajib Sarkar 11,453.00 11,453.00
CSIR- Sreyasi Dutta 26,431.00 26,431.00
CSIR- Satya Ranjan Halder 71,422.00 71,422.00
CSIR- Suchandra Bandopadhya 500.00 500.00
CSIR- Tanwi Ghosh 11,545.00 11,545.00
DAE- INO - 1,35,929.80
DAE- Raja Ramanna Fellowship 5,850.00 5,850.00
DBT- Oishee Chakrabarti 2,733.00 -
DBT-Sampa Biswas 12,997.00 12,997.00
DST- Debi Choudhuri 3 17,244.00 17,244.00
DST- Helium (J&K) 5,43,182.29 5,43,182.29
DST- Helium (ONGC) 30,715.03 30,715.03
DST- ICONSAT-2003(MKS) 6,917.00 6,917.00
DST- Indranil Das 4,18,009.00 1,48,009.00
DST- Partha Saha 1,13,242.00 1,13,242.00
DST- SERB- Amrita Banerjee 60,760.00 -
DST- SERB- A.N.S. Iyenger-2 36,006.00 -
DST- SERB- Dhrubojyoti Roy 22,632.00 22,632.00
DST- SERB- H.Raghuraman 48,755.30 -
INDUS-II (MKS) 60,78,181.08 60,78,181.08
SINP-VECC - 43,06,028.00
UGC- Consolidated Grant 53,556.90 53,556.90
UGC - D. Mukhopadhyay 43,500.00 43,500.00
UGC- Debdatta Mookherjee 86,633.00 -
GRVAGN 84,49,170.10 1,23,86,240.60
A
GRAND TOTAL 49,30,74,115.91 62,73,05,556.76

P

x ~
e
RED NS




SAHA INSTITUTE OF NUCLEAR PHYSICS

2020-21 2019-20
Schedule:9 Investments-from earmarked /
endowment funds
Schedule:10 Investments- Others
Short Term deposits with Scheduled Banks:-
A.P. Patra Prize Fund Investment - 50,000.00
Stitchtung Fund Research Grant - 14,06,880.00
Short Term Deposits 1,44,32,301.00 17,80,343.00
1,44,32,301.00 32,37,223.00
Schedule: 11 Current Assets, Loans & Advances
A. Current Assets
Cash balance in hand - 7,832.00
Bank balances on Current Account
with Scheduled Banks 8,25,76,819.52 18,70,82,665.87
8,25,76,819.52 18,70,90,497.87
B. Loans, Advances & Other Current Assets
1 Loans Interest bearing Loan to Staff :-
- House Building Advances 28,12,901.00 39,12,539.00
Motor Car Advance 1,04,845.00 3,25,085.00
Motor Cycle/Scooter Advance 14,742.00 42,626.00
Computer Advance 4,23,473.00 3,65,467.00
33,55,961.00 46,45,717.00
2 Advances & Other Amounts Recoverable
in cash or in kind or for value to be received
a) Deposits
Deposit for Gas Cylinders 16,50,026.05 16,50,026.05
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 1,24,80,990.00 1,86,84,916.00
Deposit with DCSEM 37,31,81,927.00 38,85,00,000.00
Deposit for Electricity with VECC 1,00,00,000.00 1,00,00,000.00
39,83,34,722.43 41,98,56,721.43




SAHA INSTITUTE OF NUCLEAR PHYSICS

2020-21 2019-20 |
Schedule:12 Income from Sales/Services
Processing Charges for Liquid Nitrogen - 4,320.00
Accommodation Charges Received 31,900.00 10,77,275.00
31,900.00 10,81,595.00
Schedule:13 Grant/ Subsidies
i) Revenue Expenditure incurred from :-
Non-Recurring Grant 64,97,416.55 8,40,09,148.46
Recurring Grant-Salaries 81,43,88,067.52 92,17,18,159.84
Recurring Grant-General 14,80,86,395.66 18,60,55,307.47
96,89,71,879.73 1,19,17,82,615.77
Less: Amount received against Deposit with DCSEM. -1,53,18,073.00
95,36,53,806.73 1,19,17,82,615.77
|Schedu1e :14 Fees/ Subscriptions [ [ l l
|Schedule :15 Income from Investments I [ ]
|Schedu1e .16 Income trom Koyalty, Publication | [ |
|Schedule :17 Interest Earned | [ |
Schedule:18 Other Income
Hostel Rent 36,500.00 26,225.00
Standard Licence Fees 6,26,234.00 6,81,758.00
Contr. Medical Benefit Scheme Premium 66,15,862.00 65,30,435.00
Misc Income 46,00,045.20 14,73,254.00
Income from Projects 27,45,196.00 13,73,653.00
1,46,23,837.20 1,00,85,325.00
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 52,39,24,504.00 58,29,98,809.68
Gratuity 1,82,24,842.00 3,50,60,974.00
Leave Encashment 5,59,04,700.00 3,36,43,948.00
Pension, Family Pension and Ex-gratia
Payment during the year 23,72,98,724.00 23,84,50,232.00
Add : Closing Provision made 4,87,65,49,874.00 4,37,95,39,920.00
5,11,38,48,598.00 4,61,79,90,152.00
Less : Opening Provision written off 4,37,95,39,920.00 73,43,08,678.00 3,95,67,97,747.00 66,11,92,405.00
Honorarium to Visiting Professor 8,98,739.52 6,15,753.16
Children's Tution Fees 34,83,000.00 40,51,951.00
Leave Travel Concession 24,16,264.00 32,30,291.00
Medical Expenses 2,94,36,896.00 3,12,17,047.00
Staff Uniform & Liveries 21,000.00 55,900.00
Student Contingency Expenses 54,81,122.00 13,34,595.00
Ph.D. Registration Fees 2,37,545.00 8,51,000.00
Telephone Charges Reimbursement 11,38,243.00 10,34,013.00
1,37,54,75,533.52 1,35,52,86,686.84




SAHA INSTITUTE OF NUCLEAR PHYSICS

| 2020-21 2019-20
Schedule:21 Other Administrative Expenses
Consumables, Stores and Spare Parts 53,84,698.00 2,68,69,862.08
Electricity Charges 3,32,33,249.00 5,10,62,398.00
Repairs & Maintenance 1,18,96,556.00 6,70,90,719.58
Overtime Allowance 15,838.00 26,697.00
Consolidated Pay 10,60,173.00 19,43,707.00
Stipend 5,600.00 4,84,159.00
Rent, Rates & Taxes 1,79,885.00 3,022.00
Vehicle Running, Maint., Insurancé & Taxes 5,10,737.00 5,41,938.00
Transport Charges 13,71,147.00 15,65,950.00
Postage, Telephone and Internet Charges 12,23,586.00 22,25,488.00
Printing & Stationery 9,54,658.00 35,32,492.88
Travelling & Conveyance 31,84,022.00 1,39,17,200.00
Seminar, Conference & Workshop 2,44 .972.00 9,77,298.00
Subscription & Contribution 16,35,978.00 20,14,226.08
Auditor's Remuneration 41,000.00 20,000.00
Hospitality Expenses 4,34,632.00 22,57,443.00
Legal Charges - 1,82,200.00
Freight Charges - 1,00,700.00
Advertisement & Publicity 1,52,766.00 76,209.00
Agency Expenses 4,59,45,997.00 4,26,46,550.00
Misc Expenses 7,04,085.00 11,38,775.00
Software 4,80,700.00 19,61,006.00
Journals 4,73,47,444 86 4,41,59,266.31
Book Binding Charges 560.00 5,414.00
Professional Fees 21,680.00 14,780.00
Accommodation Charges Paid 4,000.00 3,41,529.00
NPS Uploading Charges 16,794.00 17,774.00
Loss on Sale of Copier Machine - 49,946.00
Loss on Sale AC Machine - 4,279.00
Loss on Sale of Vehicle - 6,68,195.00
15,60,50,757.86 26,58,99,223.93
Schedule:22 Expenditure on Grants, Subsidies
Schedule:23 Interest
Bank Charges 2,031.55 3,835.00
2,031.55 3,835.00




SAHA INSTITUTE OF NUCLEAR PHYSICS
STATEMENT OF UTILISATION OF GRANT DURING 2020-21

Grant Received from Department of Atomic Energy, Mumbai.

Recurring Non-Recurring
Salaries General Total

Opening Balance of Unspent Grant. 1,29,19,417.32 1,85,01,510.72 3,14,20,928.04 4,97,22,107.35
Add: Grant received during the year. 81,07,00,000.00| 15,00,00,000.00 96,07,00,000.00 0.00
Add: Amount received from DAE, DCSEM against deposit. 1,53,18,073.00
Less: Unspent Grant Refunded to DAE. 0.00 0.00 0.00| -1,23,02,374.27

Total Grant 82,36,19,417.32| 16,85,01,510.72 99,21,20,928.04 5,27,37,806.08
Less: Grant Utilised during the year :-

Capital Expenditure:

Fixed Assets 43,89,660.34 43,89,660.34 45,55,862.88

Margin Money Deposit 0.00 -43,89,626.00

Revenue Expenditure:

Expenses 82,07,05,996.52| 15,33,26,232.86 97,40,32,229.38 86,04,447.55

Less: Income -63,17,929.00 -79,63,431.20 -1,42,81,360.20

Current Assets, Loans & Advances:

Misc. Advance -2,82,814.00 -2,82,814.00 -4,44,972.00

Advance for Contingency -37,672.00 -37,672.00 -8,059.00

TA Advance -1,65,000.00 -1,65,000.00 -16,54,000.00

Advance to Suppliers 0.00

Festival Advance -2,250.00 -2,250.00

LTC Advance -1,79,000.00 -1,79,000.00

Medical Advance -5,170.00 -5,170.00

Prov for Elec Charges 33,75,500.00 33,75,500.00

Prov for Audit Fees 20,000.00 20,000.00

Sub-total 81,43,88,067.52| 14,80,86,395.66 96,24,74,463.18 64,97,416.55

Transfer from HBA & Other Fund -25,43,523.00 -25,43,523.00

Total Utilisation 81,43,88,067.52| 14,99,32,533.00 96,43,20,600.52 66,63,653.43
Closing Balance of Unspent Grant 92,31,349.80 1,85,68,977.72 2,78,00,327.52 4,60,74,152.65




SAHA INSTITUTE OF NUCLEAR PHYSICS

Schedules forming part of the accounts for the period ended 31st March, 2021

Schedule : 24 Significant Accounting Policies

1. 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

2. INVENTORY VALUATION

Consumables, Stores, Spare Parts & Stationery etc. are valued at cost and charged
off to the Revenue in the year of purchase.

3. 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.

4. 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 period ended 31st March, 2021

5. 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
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 : 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.




SAHA INSTITUTE OF NUCLEAR PHYSICS

Schedules forming part of the accounts for the period ended 31st March, 2021

6. 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.

¢) 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.

7. 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’.

8. FOREIGN CURRENCY TRANSACTIONS

Transactions denominated in Foreign Currency are accounted at the exchange rate
prevailing on the date of the transactions.

A
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SAHA INSTITUTE OF NUCLEAR PHYSICS

Schedules forming part of the accounts for the period ended 31st March, 2021

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

CONTINGENT LIABILITIES

In respect of Letters of Credit opened by Bank on behalf of the Institute
Rs.1,24,80,990/- (Previous year Rs.1,86,84,916/-) 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.

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.

TAXATION

In view of there being no taxable income under the Income Tax Act, 1961, no
provision for Income Tax has been considered necessary.




SAHA INSTITUTE OF NUCLEAR PHYSICS

Schedules forming part of the accounts for the period ended 31st March, 2021

4. FOREIGN CURRENCY TRANSACTIONS

(Amount. in Rs.)

Current year previous year
Value of Imports Calculated on CIF basis
a) Capital Equipments including in-transit 36,57,085.30 3,37,91,302.06
b) Stores, Spare and Consumables
Including in-transit - 39,92,440.24
c) Journals 3,89,39,886.86 2,95,22,732.32
5. Corresponding figures for the previous year have been regrouped / rearranged,
wherever necessary.
6. Schedules 1 to 25 are annexed to and form an integral part of the Balance Sheet as
at 31° March, 2021 and the Income and Expenditure Account for the year ended on
that date.

7. 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.

8. 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
carlier years shall be provided in subsequent years after completion of Asset
Inventory.




SAHA INSTITUTE OF NUCLEAR PHYSICS

Schedules forming part of the accounts for the period ended 31st March, 2021

9. RETIREMENT BENEFITS

Provision for accrued liability towards Gratuity, Leave Encashment and Pension has
been made on actuarial valuation basis.

10. 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.

11.  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.
Signatures to Schedules 1 to 25

MW s Jarcks  —goudai Qtslie-dio—m

(Somnath Sarkar) (ML.S.Janaki) (Gautam Bhattacharyya)
In-Charge Professor-in-Charge _ Director
Accounts Section Registrar’s Office 750) . viaw / Prof, Gautarr Bhattacharyya -
& e aﬁé%ggg
For K. Sharma & Co. SAHA INSTI E OF NUCLEAR PHYS‘CS
Chartered Accountants YR, XIIEF% Nagar, Kolkata ﬂr%%°%

FRN 302045E

(A. K. Chakrabarty)
Partner
Membership No.014590

1/B, Old Post Office Street, Room No.8, (First Floor),
Kolkata 700 001

Dated: 08/10/2021



Action Taken Report on Auditor’s Report
On Annual Accounts for 2020-21

Name of the Institute: SAHA INSTIUTE OF NUCLEAR PHYSICS
Sl Auditors’ Comments Action Taken
No.

1. We have audited the accompanying | Noted
financial statements of SAHA INSTITUTE
OF NUCLEAR PHYSICS, which comprises
of the Balance Sheet as at March 31, 2021
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 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 | Noted
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




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.(a)

Fixed Assets Register has been updated up to
F.Y. 2020-21. All columns of the Fixed Assets
Register had been filled as per GFR. There has
been addition of Fixed Assets valued at Rs.
90,25,409.22 /- during the year.

Physical verification has been
completed from FY 2016-17 to
FY 2020-21.

(b)

Miscellaneous Advance: The balance in
Miscellaneous Advance of 9.64 lacs in 2019-
20 has been adjusted to a large extent and it
has come down to Rs 2.36 Lacs as on 31%
March, 2021.

Noted

(c)

The recoverable amount from 33 projects
sponsored by CSIR, DST, UGC, & DAE has
come down from Rs 123 lakhs in 2019-20 to
Rs 84 lakhs in 2020-21. It has been further
reduced by Rs 60.78 lakhs against project
INDUS-II/MKS as approved by 123°
Governing Council meeting held on dated 21-
04-2021.

Noted

(d)

Unspent grants under current liabilities for
sponsors of project have been adjusted to
some extent.

Noted

(e)

In case of precious metal, physical verification
has been done upto 2020-21.

Noted

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.

i) In case of the Balance Sheet of the State
of affairs of the SAHA INSTITUTE OF
NUCLEAR PHYSICS as at 31st March,
2021.

Noted




i1) In the case of Income & Expenditure
Account, of the deficit for the year ended on
that date.

ii1) 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:-

(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.

Noted

(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.

Noted

(©)

The Balance Sheet and the statements of
Income and Expenditure dealt with by this
report are in agreement with the books of
account.

Noted




K. SHARMA & CO.

CHARTERED ACCOUNTANTS

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
PHYSICS PENSION ACCOUNT as at March 31, 2021.

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
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.

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 K. Sharma & Co.
Chartered Accountants
FRN 302045E
1005313AAAAAD2830

JWM
~
<. Chakrabarty)
Partner

Place : Kolkata
Date :08/10/2021

1/B, Old Post Office Street, Room No. 8, (First Floor), Kolkata — 700001
Phone : 2248-7902, E-mail : kks.ccu@gmail.com
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Action Taken Report on Auditor’s Report
On Pension Account 2020-21

SL

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, 2021.

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 erTor.

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 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

Noted




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.

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

Noted




K. SHARMA & CO.

CHARTERED ACCOUNTANTS

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, 2021, 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 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.

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.

a) Inthe case of Balance Sheet, of the state of affairs of the fund as at 31st March, 2021.
b) In the case of Revenue Account, of the surplus for the year ended on that date.

For K. Sharma & Co.
Chartered Accountants
FRN 302045E
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& SHA. K. Chakrabarty)
Place : Kolkata - Repaced - Partner
Date :08/10/2021 Membership No.014590

1/B, Old Post Office Street, Room No. 8, (First Floor), Kolkata — 700001
Phone : 2248-7902, E-mail : kks.ccu@gmail.com
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SCHEDULE -B

SAHA INSTITUTE OF NUCLEAR PHYSICS PROVIDENT FUND
315T MARCH., 2021

ACCOUNTING POLICIES & NOTES TO ACCOUNTS

1. SIGNIFICANT ACCOUNTING POLICIES:
(a) Accounting Convention:

The accompanying financial statements have been prepared in accordance
with the historical cost convention.

(b) Investments:
Investment are valued at cost.

2. Members’ Accounts Balance is Rs. 46,24,38,430.00

3. Previous year’s figures have been regrouped and / or rearranged wherever
necessary.

= Qpwdiecho—p M-s5. Janeke WW

(Gautam Bhattacharyya) (M.S. Janaki) (Somnath Sarkar)
o o mrvlq)s%c/t%f et 2o Prof-In-Charge In-Charge, Accounts Section
@) e / '.r_;if_,;"‘;{‘-,',‘““""m Registrar’s Office
NS4 3t =i e
SAHA INSTITUTE OF NUCLEAR PHYSICS:
1/Q T, : - 700 %
1/AF, Bidhan Nagar, Kolkata - 700
K. SHARMA & CO. 'pRM ARG

CHARTERED ACCOUNTS /&%
FRN 302045E /

§ B

(A.K. CHAKRABARTY)
Partner

Membership No. 014590
1/B, Old Post Office Street,
Room No. 8, (First Floor),
Kolkata — 700 001

Dated : 08/10/2021



Action Taken Report on Auditor’s Report
On Provident Fund Account 2020-21

Sl Auditors’ Comments Action Taken
No.

1. | We have audited the attached Receipts and | Noted
Payments account of SAHA INSTITUTE OF
NUCLEAR PHYSICS PROVIDENT FUND,
which comprise the Balance Sheet as at
March 31, 2021, and the Revenue Account for
the year ended, 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 errofr.

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, 2021.

b) In the case of Revenue Account, of the
surplus for the year ended on that date.

Noted
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Publications April 2020 - March 2021

1. Interaction of proflavin with tryptophan in reverse micellar microenvironment of AOT:
Photoinduced electron transfer probed by magnetic field effect

By: Seth, Banabithi Koley; Sau, Abhishek; Pal, Uttam; et al.

JOURNAL OF LUMINESCENCE Volume: 220  Article Number: 116953 Published:
APR 2020

2. Mn incorporated MoS2 nanoflowers: A high performance electrode material for
symmetric supercapacitor

By: Singha, Shib Shankar; Rudra, Siddheswar; Mondal, Suchanda; et al.
ELECTROCHIMICA ACTA Volume: 338  Article Number: 135815 Published: APR 1
2020

3. gamma-vibration in Xe-126: A revisit
By: Chakraborty, S.; Sharma, H. P.; Tiwary, S. S.; et al.
NUCLEAR PHYSICS A Volume: 996 Article Number: 121687 Published: APR 2020

4. Mitochondrial hyperfusion: a friend or a foe

By: Das, Rajdeep; Chakrabarti, Oishee

BIOCHEMICAL SOCIETY TRANSACTIONS Volume: 48 Issue: 2 Pages: 644-631
Published: APR 2020

S. Experimental study of different silicon sensor options for the upgrade of the CMS
Outer Tracker

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

JOURNAL OF INSTRUMENTATION Volume: 15 Issue:4  Article Number: P04017
Published: APR 2020

6. Nuclear neck-density determination at Fermi energy with CHIMERA detector

By: Pagano, A.; De Filippo, E.; Geraci, E.; et al.

EUROPEAN PHYSICAL JOURNAL A Volume: 56 Issue: 4  Article Number: 102
Published: APR 2 2020

7. Fully constrained mass matrix: Can symmetries alone determine the flavon vacuum
alignments?

By: Krishnan, R.

PHYSICAL REVIEW D Volume: 101 Issue: 7  Article Number: 075004 Published:
APR 3 2020

8. Search for a Narrow Resonance Lighter than 200 GeV Decaying to a Pair of Muons in
Proton-Proton Collisions at root s=13 TeV

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

PHYSICAL REVIEW LETTERS Volume: 124 Issue: 13 Article Number: 131802
Published: APR 3 2020
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9. Acceleration relations in the Milky Way as differentiators of modified gravity theories
By: Islam, Tousif; Dutta, Koushik

PHYSICAL REVIEW D Volume: 101 Issue: 8  Article Number: 084015 Published:
APR 7 2020

10. Running of the top quark mass from proton-proton collisions at root s=13 TeV
By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

PHYSICS LETTERS B Volume: 803 Article Number: 135263 Published: APR 10
2020

11. Measurement of the t(t)over-barb(b)over-bar production cross section in the all-jet
final state in pp collisions at root s=13 TeV

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

PHYSICS LETTERS B Volume: 803  Article Number: 135285 Published: APR 10
2020

12. Production of Lambda(+)(c) baryons in proton-proton and lead-lead collisions at root
S-NN=5.02 TeV

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

PHYSICS LETTERS B Volume: 803  Article Number: 135328 Published: APR 10
2020

13. Study of excited Lambda(0)(b) states decaying to Lambda(0)(b)pi(+)pi(-) in proton-
proton collisions at root s=13TeV

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

PHYSICS LETTERS B Volume: 803  Article Number: 135345 Published: APR 10
2020

14. A bi-objective function optimization approach for multiple sequence alignment using
genetic algorithm

By: Chowdhury, Biswanath; Garai, Gautam

SOFT COMPUTING Volume: 24 Issue: 20 Pages: 15888-15871 Published: OCT
2020

15. Unveiling ferrimagnetic ground state, anomalous behavior of the exchange-bias field
around spin reorientation, and magnetoelectric coupling in YbCr1-xFexO3 (0.1 <=x <=
0.6)

By: Dalal, Biswajit; Sarkar, Babusona; Rayaprol, S.; et al.

PHYSICAL REVIEW B Volume: 101 Issue: 14 Article Number: 144418 Published:
APR 13 2020

16. Revealing multiple band structures in Xe-131 from alpha-induced reactions
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By: Banik, R.; Bhattacharyya, S.; Biswas, S.; et al.
PHYSICAL REVIEW C Volume: 101 Issue: 4 Article Number: 044306 Published:
APR 14 2020

17. Alternating silicon oxy-nitride and silicon oxide stripe formation by nitric oxide (NO+)
ion implantation

By: Mukherjee, Joy; Bhowmik, Dipak; Mukherjee, Manabendra; et al.

JOURNAL OF APPLIED PHYSICS Volume: 127 Issue: 14  Published: APR 14 2020

18. Unconventional critical behavior in a Sm-based ferromagnetic manganite : Effect of
tricritical point

By: Sarkar, Prosenjit; Roy, Tamal; Khan, Nazir; et al.

PHYSICA B-CONDENSED MATTER Volume: 583  Article Number: 412050
Published: APR 15 2020

19. Fast-response symmetric coplanar Ni/AlGalnP/Ni visible photodetector

By: Maitra, T.; Mukherjee, S.; Pradhan, A.; et al.

SENSORS AND ACTUATORS A-PHYSICAL Volume: 305  Article Number: 111933
Published: APR 15 2020

20. Global polarization of Lambda and (Lambda)over-bar hyperons in Pb-Pb collisions at
root s(NN)=2.76 and 5.02 TeV

By: Acharya, S.; Adamova, D.; Adhya, S. P.; et al.

Group Author(s): ALICE Collaboration

PHYSICAL REVIEW C Volume: 101 Issue: 4  Article Number: 044611 Published:
APR 20 2020

21. High spin states of Ar-37

By: Das, Ananya; Bisoi, Abhijit; Sarkar, M. Saha; et al.

PHYSICAL REVIEW C Volume: 101 Issue: 4 Article Number: 044310 Published:
APR 20 2020

22. Constraining the External Capture to the O-16 Ground State and the E2 S Factor of
the C-12(alpha,gamma)O-16 Reaction

By: Shen, Y. P.; Guo, B.; deBoer, R. J.; et al.

PHYSICAL REVIEW LETTERS Volume: 124 Issue: 16  Article Number: 162701
Published: APR 21 2020

23. Constraints on the chi(cl )versus chi(c2) Polarizations in Proton-Proton Collisions at
root s=8 TeV

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

PHYSICAL REVIEW LETTERS Volume: 124 Issue: 16  Article Number: 162002
Published: APR 24 2020

24. Non-Griffiths-like cluster formation in the double-perovskite Gd2CoMnO®6 : Evidence
from critical behavior
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By: Das, Moumita; Sarkar, Prosenjit; Mandal, Prabhat
PHYSICAL REVIEW B Volume: 101 Issue: 14 Article Number: 144433 Published:
APR 27 2020

25. Search for heavy Higgs bosons decaying to a top quark pair in proton-proton
collisions at root s=13 TeV

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

JOURNAL OF HIGH ENERGY PHYSICS Issue: 4 Article Number: 171 Published:
APR 27 2020

26. Measurement of properties of B(s)(0)s -> mu(+)mu(-) decays and search for B-0 ->
mu(+)mu(-) with the CMS experiment

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

JOURNAL OF HIGH ENERGY PHYSICS Issue: 4  Article Number: 188 Published:
APR 28 2020

27. Production of (anti-)He-3 and (anti-)H-3 in p-Pb collisions at root s(NN)=5.02 TeV
By: Acharya, S.; Adamova, D.; Adler, A.; et al.

Group Author(s): ALICE Collaboration

PHYSICAL REVIEW C Volume: 101 Issue: 4  Article Number: 044906 Published:
APR 28 2020

28. Neutral pion mass in the linear sigma model coupled to quarks at arbitrary magnetic
field

By: Das, Aritra; Haque, Najmul

PHYSICAL REVIEW D Volume: 101 Issue: 7  Article Number: 074033 Published:
APR 28 2020

29. Production of charged pions, kaons, and (anti-)protons in Pb-Pb and inelastic pp
collisions at root s(NN)=5.02 TeV

By: Acharya, S.; Adamova, D.; Adhya, S. P.; et al.

PHYSICAL REVIEW C Volume: 101 Issue: 4 Article Number: 044907 Published:
APR 29 2020

30. Underlying event properties in pp collisions at root s=13 TeV

By: Acharya, S.; Acosta, F. T.; Adam, J.; et al.

Group Author(s): ALICE Collaboration

JOURNAL OF HIGH ENERGY PHYSICS Issue: 4 Article Number: 192 Published:
APR 29 2020

31. Tailoring phonon modes of few-layered MoS2 by in-plane electric field

By: Mitra, Sreemanta; Srivastava, Divya; Singha, Shib Shankar; et al.

NPJ 2D MATERIALS AND APPLICATIONS Volume: 4 Issue: 1 Article Number: 6
Published: APR 30 2020
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32. Study of magnetic and magneto-transport properties of nanocrystalline
NdO0.5Ca0.5Mn0.3 compound: Observation of large magnetoresistance

By: Das, Kalipada; Mandal, Snehal; Mazumdar, Dipak; et al.

JOURNAL OF MAGNETISM AND MAGNETIC MATERIALS Volume: 501 Article
Number: 166421 Published: MAY 1 2020

33. Probing bias and power dependency of high-performance broadband Mg/ZnSnP2/Sn
back-to-back Schottky junction photodetectors

By: Mukherjee, S.; Maitra, T.; Pradhan, A.; et al.

SOLAR ENERGY MATERIALS AND SOLAR CELLS Volume: 208  Article Number:
110386 Published: MAY 2020

34. On the Kolkata index as a measure of income inequality

By: Banerjee, Suchismita; Chakrabarti, Bikas K.; Mitra, Manipushpak; et al.

PHYSICA A-STATISTICAL MECHANICS AND ITS APPLICATIONS Volume: 545 Article
Number: 123178 Published: MAY 1 2020

35. Identification and critical phenomenon studies of polymorphic phases in binary
intermetallic compound Dylr3

By: Mondal, Binita; Dan, Shovan; Mondal, Sudipta; et al.

INTERMETALLICS Volume: 120  Article Number: 106740 Published: MAY 2020

36. Calibration of the CMS hadron calorimeters using proton-proton collision data at
root s=13 TeV

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

JOURNAL OF INSTRUMENTATION Volume: 15 Issue: 5 Article Number: POS002
Published: MAY 2020

37. A search for dark matter in Triangulum II with the MAGIC telescopes
By: Acciari, V. A.; Ansoldi, S.; Antonelli, L. A.; et al.

Group Author(s): MAGIC Collaboration

PHYSICS OF THE DARK UNIVERSE Volume: 28  Article Number: 100529
Published: MAY 2020

38. Detector Control System for the GE1/1 slice test

By: Abbas, M.; Abbrescia, M.; Abdalla, H.; et al.

JOURNAL OF INSTRUMENTATION Volume: 15 Issue: 5 Article Number: P0O5023
Published: MAY 2020

39. Emerging Roles of Estrogen-Regulated Enhancer and Long Non-Coding RNAs
By: Sedano, Melina J.; Harrison, Alana L.; Zilaie, Mina; et al.

INTERNATIONAL JOURNAL OF MOLECULAR SCIENCES Volume: 21 Issue: 10
Published: MAY 2020

40. Probing low-mass WIMP candidates of dark matter with tetrafluoroethane
superheated liquid detectors
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By: Seth, Susnata; Sahoo, Sunita; Bhattacharjee, Pijushpani; et al.
PHYSICAL REVIEW D Volume: 101 Issue: 10 Article Number: 103005 Published:
MAY 5 2020

41. Interfacial Interaction of Absorbate Copper Phthalocyanine with PVDF Based
Ferroelectric Polymer Substrates: A Spectroscopic Study

By: Roy, Dhrubojyoti; Sinha, Sumona; Wang, Chia-Hsin; et al.

LANGMUIR Volume: 36 Issue: 17 Pages: 4618-4607 Published: MAY 5 2020

42. Protein dynamics and molecular motions study in relation to molecular interaction
between proteins from sulfur oxidizing proteobacteria Allochromatium vinosum

By: Ghosh, Semanti; Bagchi, Angshuman

JOURNAL OF BIOMOLECULAR STRUCTURE & DYNAMICS Volume: 39 Issue: 8
Pages: 2787-2771 Published: MAY 24 2021

43. Effects of the anomalous magnetic moment of quarks on the dilepton production
from hot and dense magnetized quark matter using the NJL model

By: Ghosh, Snigdha; Chaudhuri, Nilanjan; Sarkar, Sourav; et al.

PHYSICAL REVIEW D Volume: 101 Issue: 9 Article Number: 096002 Published:
MAY 6 2020

44. X-ray atomic mapping of quantum dots

By: Dey, Arka B.; Sanyal, Milan K.; Keane, Denis T.; et al.

PHYSICAL REVIEW MATERIALS Volume: 4 Issue: 5 Article Number: 056002
Published: MAY 6 2020

45. Measurement of differential cross sections and charge ratios for t-channel single top
quark production in proton-proton collisions at mml:msqrts mml:msqrt=13 mml:mspace
width="0.166667em"mml:mspaceTe mml:mspace width="0.333333em"mml:mspace

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

EUROPEAN PHYSICAL JOURNAL C Volume: 80 Issue: 5  Published: MAY 6 2020

46. Measurement of azimuthal dependent muon flux by 2 m x 2 m RPC stack at ICHEP-
Madurai

By: Pethuraj, S.; Majumder, G.; Datar, V. M.; et al.

EXPERIMENTAL ASTRONOMY Volume: 49 Issue: 3 Pages: 157-141 Published:
JUN 2020

Early Access: MAY 2020

47. Search for direct top squark pair production in events with one lepton, jets, and
missing transverse momentum at 13 TeV with the CMS experiment

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration; CMS Collaboration; CMS Collaboration
JOURNAL OF HIGH ENERGY PHYSICS Issue: 5  Article Number: 032 Published:
MAY 8 2020
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48. Search for high mass dijet resonances with a new background prediction method in
proton-proton collisions at root s=13 TeV

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

JOURNAL OF HIGH ENERGY PHYSICS Issue: 5  Article Number: 033 Published:
MAY 8 2020

49. Longitudinal and azimuthal evolution of two-particle transverse momentum
correlations in Pb-Pb collisions at root s(NN)=2.76 TeV

By: Acharya, S.; Adamova, D.; Adhya, S. P.; et al.

Group Author(s): ALICE Collaboration

PHYSICS LETTERS B Volume: 804 Article Number: 135375 Published: MAY 10
2020

50. Measurement of electrons from semileptonic heavy-flavour hadron decays at
midrapidity in pp and Pb-Pb collisions at root s(NN)=5.02 TeV

By: Acharya, S.; Adamova, D.; Adhya, S. P.; et al.

Group Author(s): ALICE Collaboration

PHYSICS LETTERS B Volume: 804 Article Number: 135377 Published: MAY 10
2020

S1. Study of J/psi meson production inside jets in pp collisions at N root s=8 TeV The
CM Collaboration

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

PHYSICS LETTERS B Volume: 804 Article Number: 135409 Published: MAY 10
2020

52. Search for an excited lepton that decays via a contact interaction to a lepton and two
jets in proton-proton collisions at root s=13 TeV

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

JOURNAL OF HIGH ENERGY PHYSICS Issue: 5 Article Number: 052 Published:
MAY 12 2020

53. Origin of magnetoresistance across the martensitic transformation: formation of
phase fraction

By: Modak, M.; Ray, Mayukh K.; Mondal, S.; et al.

JOURNAL OF PHYSICS D-APPLIED PHYSICS Volume: 53 Issue: 20  Article
Number: 205301 Published: MAY 13 2020

S54. Biophysical study on complex formation between beta-Lactoglobulin and vitamin
B12

By: Swain, Bikash Chandra; Subadini, Suchismita; Rout, Janmejaya; et al.

FOOD CHEMISTRY Volume: 312 Article Number: 126064 Published: MAY 15 2020
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55. Effect of short range ferromagnetic interaction on magnetocaloric properties of
polycrystalline Eu0.55Sr0.45MnO3 compound

By: Mazumdar, Dipak; Das, Kalipada; Das, I

JOURNAL OF MAGNETISM AND MAGNETIC MATERIALS Volume: 502 Article
Number: 166507 Published: MAY 15 2020

56. Defect induced room temperature ferromagnetism in methylammonium lead iodide
perovskite

By: Sil, Sayantan; Luitel, Homnath; Dhar, Joydeep; et al.

PHYSICS LETTERS A Volume: 384 Issue: 14 Article Number: 126278 Published:
MAY 18 2020

S7. Study of dijet events with a large rapidity gap between the two leading jets in pp
collisions at root s = 7TeV (vol 78, 242, 2018)

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

EUROPEAN PHYSICAL JOURNAL C Volume: 80 Issue: S  Article Number: 441
Published: MAY 18 2020

58. Higher harmonic non-linear flow modes of charged hadrons in Pb-Pb collisions at
root s(NN)=5.02 TeV

By: Acharya, S.; Adamova, D.; Adler, A.; et al.

Group Author(s): ALICE Collaboration

JOURNAL OF HIGH ENERGY PHYSICS Issue: 5  Article Number: 085 Published:
MAY 19 2020

59. Measurement of the Jet Mass Distribution and Top Quark Mass in Hadronic Decays
of Boosted Top Quarks in pp Collisions at root s=13 TeV

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

PHYSICAL REVIEW LETTERS Volume: 124 Issue: 20  Article Number: 202001
Published: MAY 21 2020

60. Study of the variable broadband emission of Markarian 501 during the most extreme
Swift X-ray activity

By: Acciari, V. A.; Ansoldi, S.; Antonelli, L. A.; et al.

Group Author(s): MAGIC Collaboration; FACT Collaboration

ASTRONOMY & ASTROPHYSICS Volume: 637  Published: MAY 21 2020

61. Chemometric modeling of PET imaging agents for diagnosis of Parkinson's disease: a
QSAR approach

By: De, Priyanka; Roy, Joyita; Bhattacharyya, Dhananjay; et al.

STRUCTURAL CHEMISTRY Volume: 31 Issue: S5 Pages: 1981-1969 Published:
OCT 2020

Early Access: MAY 2020
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62. Magnetic properties of the one-dimensional S=3/2 Heisenberg antiferromagnetic
spin-chain compound Na2Mn30

By: Venkatesh, Chandragiri; Bandyopadhyay, Bilwadal; Midya, Arindam; et al.
PHYSICAL REVIEW B Volume: 101 Issue: 18  Article Number: 184429 Published:
MAY 27 2020

63. Temperature and frequency dependent dielectric response of C3H7NH3PbI3: A new
hybrid perovskite

By: Sengupta, Payal; Sadhukhan, Priyabrata; Ray, Apurba; et al.

JOURNAL OF APPLIED PHYSICS Volume: 127 Issue: 20  Published: MAY 29 2020

64. Tuning the magnetotransport properties of epitaxial Sm0.5Ca0.25Sr0.25MnO3 thin
films via strain engineering

By: Mandal, Snehal; Choudhary, R. J.; Das, I

JOURNAL OF MAGNETISM AND MAGNETIC MATERIALS Volume: 503  Article
Number: 166627 Published: JUN 1 2020

65. Characterization of an electrically cooled BEGe detector till E-gamma similar to 7
MeV

By: Sharma, Sathi; Gupta, Arkabrata; Dey, Balaram; et al.

NUCLEAR INSTRUMENTS & METHODS IN PHYSICS RESEARCH SECTION A-
ACCELERATORS SPECTROMETERS DETECTORS AND ASSOCIATED EQUIPMENT
Volume: 964 Article Number: 163810 Published: JUN 1 2020

66. Radiogenic quality assessment of ground and riverine water samples collected from
Indian Sundarbans

By: Naskar, Nabanita; Lahiri, Susanta; Mitra, Sayantani; et al.

ENVIRONMENTAL RESEARCH Volume: 185 Article Number: 109407 Published:
JUN 2020

67. Exploration of nitroimidazoles as radiosensitizers: application of multilayered feature
selection approach in QSAR modeling

By: De, Priyanka; Bhattacharyya, Dhananjay; Roy, Kunal

STRUCTURAL CHEMISTRY Volume: 31 Issue:3 Pages: 1055-1043 Published:
JUN 2020

68. Anomalous magnetoresistance and magnetocaloric behaviour in layered
intermetallic compound NdRu2Si2

By: Chowdhury, R. Roy; Dhara, S.; Bandyopadhyay, B.; et al.

PHYSICA B-CONDENSED MATTER Volume: 586  Article Number: 412103
Published: JUN 1 2020

69. Determination of the strong coupling constant alpha(S)(m(Z)) from measurements of
inclusive W-+/- and Z boson production cross sections in proton-proton collisions at root
s=7 and 8 TeV

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration
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JOURNAL OF HIGH ENERGY PHYSICS Issue: 6 Article Number: 18 Published:
JUN 1 2020

70. Unraveling the Complex Behavior of Mrk 421 with Simultaneous X-Ray and VHE
Observations during an Extreme Flaring Activity in 2013 April*

By: Acciari, V. A.; Ansoldi, S.; Antonelli, L. A.; et al.

Group Author(s): MAGIC Collaboration

ASTROPHYSICAL JOURNAL SUPPLEMENT SERIES Volume: 248 Issue: 2  Article
Number: 29 Published: JUN 2020

71. FPGA-based tracking for the CMS Level-1 trigger using the tracklet algorithm

By: Bartz, E.; Boudoul, G.; Bucci, R.; et al.

JOURNAL OF INSTRUMENTATION Volume: 15 Issue: 6  Article Number: PO6024
Published: JUN 2020

72. lIdentification of heavy, energetic, hadronically decaying particles using machine-
learning techniques

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

JOURNAL OF INSTRUMENTATION Volume: 15 Issue: 6  Article Number: PO6005
Published: JUN 2020

73. Measurements with silicon photomultipliers of dose-rate effects in the radiation
damage of plastic scintillator tiles in the CMS hadron endcap calorimeter

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

JOURNAL OF INSTRUMENTATION Volume: 15 Issue: 6  Article Number: PO6009
Published: JUN 2020

74. Material discrimination in cosmic muon imaging using Pattern Recognition Method
By: Tripathy, S.; Datta, J.; Majumdar, N.; et al.

JOURNAL OF INSTRUMENTATION Volume: 15 Issue: 6  Article Number: PO6029
Published: JUN 2020

75. Jet-hadron correlations measured relative to the second order event plane in Pb-Pb
collisions at root s(NN)=2.76 TeV

By: Acharya, S.; Adamova, D.; Adler, A.; et al.

Group Author(s): ALICE Collaboration

PHYSICAL REVIEW C Volume: 101 Issue: 6  Article Number: 064901 Published:
JUN 3 2020

76. Broadband characterisation of the very intense TeV flares of the blazar 1ES
1959+650 in 2016

By: Acciari, V. A.; Ansoldi, S.; Antonelli, L. A.; et al.

Group Author(s): MAGIC Collaboration; Fermi LAT Collaboration

ASTRONOMY & ASTROPHYSICS Volume: 638  Published: JUN 3 2020
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77. Coherent photoproduction of rho(0) vector mesons in ultra-peripheral Pb-Pb
collisions at root s(NN)=5.02 TeV

By: Acharya, S.; Adamova, D.; Adler, A.; et al.

Group Author(s): ALICE Collaboration

JOURNAL OF HIGH ENERGY PHYSICS Issue: 6  Article Number: 35 Published:
JUN 4 2020

78. Electric and magnetic dipole strength in Fe-54

By: Schwengner, R.; Massarczyk, R.; Beyer, R.; et al.

PHYSICAL REVIEW C Volume: 101 Issue: 6 Article Number: 064303 Published:
JUN 8 2020

79. Development of sustainable extraction method for long-lived radioisotopes, Ba-133
and Cs-134 using a potential bio-sorbent

By: Naskar, Nabanita; Banerjee, Kakoli

JOURNAL OF RADIOANALYTICAL AND NUCLEAR CHEMISTRY Volume: 325 Issue: 2
Pages: 593-587 Published: AUG 2020

80. Measurement of the cross section for electroweak production of a Z boson, a photon
and two jets in proton-proton collisions at root s=13TeV and constraints on anomalous
quartic couplings

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

JOURNAL OF HIGH ENERGY PHYSICS Issue: 6  Article Number: 76 Published:
JUN 10 2020

81. Measurement of the (anti-)He-3 elliptic flow in Pb-Pb collisions at root s(NN)=5.02TeV
By: Acharya, S.; Adamova, D.; Adhya, S. P.; et al.

Group Author(s): ALICE Collaboration

PHYSICS LETTERS B Volume: 805  Article Number: 135414 Published: JUN 10
2020

82. Centrality and transverse momentum dependence of inclusive J/psi production at
midrapidity in Pb-Pb collisions at root s NN=5 .02 TeV

By: Acharya, S.; Adamova, D.; Adler, A.; et al.

Group Author(s): ALICE Collaboration

PHYSICS LETTERS B Volume: 805  Article Number: 135434 Published: JUN 10
2020

83. Investigation of the p-Sigma(0) interaction via femtoscopy in pp collisions

By: Acharya, S.; Adamova, D.; Adler, A.; et al.

Group Author(s): ALICE Collaboration

PHYSICS LETTERS B Volume: 805  Article Number: 135419 Published: JUN 10
2020

84. A measurement of the Higgs boson mass in the diphoton decay channel
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By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

PHYSICS LETTERS B Volume: 805 Article Number: 135425 Published: JUN 10
2020

85. Search for dijet resonances using events with three jets in proton-proton collisions
at root s=13 TeV

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

PHYSICS LETTERS B Volume: 805  Article Number: 135448 Published: JUN 10
2020

86. Mixed higher-order anisotropic flow and nonlinear response coefficients of charged
particles in PbPb collisions at root s(NN)=2.76 and 5.02 TeV

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

EUROPEAN PHYSICAL JOURNAL C Volume: 80 Issue: 6  Article Number: 534
Published: JUN 13 2020

87. Quasi-gamma band in Te-114

By: Ray, Prithwijita; Pai, H.; Ali, Sajad; et al.

PHYSICAL REVIEW C Volume: 101 Issue: 6 Article Number: 064313 Published:
JUN 15 2020

88. A Lamin-Associated Chromatin Model for Chromosome Organization

By: Maji, Ajoy; Ahmed, Jahir A.; Roy, Subhankar; et al.

BIOPHYSICAL JOURNAL Volume: 118 Issue: 12 Pages: 3050-3041 Published:
JUN 16 2020

89. Cooling of dark-matter admixed neutron stars with density-dependent equation of
state

By: Bhat, Sajad A.; Paul, Avik

EUROPEAN PHYSICAL JOURNAL C Volume: 80 Issue: 6  Article Number: 544
Published: JUN 16 2020

90. Geodesic congruences and a collapsing stellar distribution in f (T) theories

By: Chakrabarti, Soumya; Said, Jackson Levi

PHYSICAL REVIEW D Volume: 101 Issue: 12 Article Number: 124044 Published:
JUN 22 2020

91. Strange hadron production in pp and pPb collisions at root(NN)-N-s=5.02 TeV

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

PHYSICAL REVIEW C Volume: 101 Issue: 6  Article Number: 064906 Published:
JUN 22 2020
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92. Grazing Incidence X-ray Diffraction Studies of Lipid-Peptide Mixed Monolayers
during Shear Flow

By: Bera, Pradip K.; Kandar, Ajoy K.; Krishnaswamy, Rema; et al.

ACS OMEGA Volume: 5 Issue: 24 Pages: 14563-14555 Published: JUN 23 2020

93. Non-linear flow modes of identified particles in Pb-Pb collisions at root S-NN=5.02
TeV

By: Acharya, S.; Acosta, F. T.; Adam, J.; et al.

Group Author(s): ALICE Collaboration

JOURNAL OF HIGH ENERGY PHYSICS Issue: 6  Article Number: 147 Published:
JUN 24 2020

94. Measurement of the top quark forward-backward production asymmetry and the
anomalous chromoelectric and chromomagnetic moments in in pp collisions at root s=13
TeV

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

JOURNAL OF HIGH ENERGY PHYSICS Issue: 6  Article Number: 146 Published:
JUN 24 2020

95. Highly Air-Stable Single-Crystalline beta-CsPbl(3)Nanorods: A Platform for Inverted
Perovskite Solar Cells

By: Mahato, Somnath; Ghorai, Arup; Srivastava, Sanjeev Kumar; et al.

ADVANCED ENERGY MATERIALS Volume: 10 Issue: 30 Article Number: 2001305
Published: AUG 2020

96. Evolution of dark energy perturbations for Slotheon field and power spectrum
By: Mukhopadhyay, Upala; Majumdar, Debasish; Adak, Debabrata

EUROPEAN PHYSICAL JOURNAL C Volume: 80 Issue: 6  Article Number: 593
Published: JUN 30 2020

97. Evidence of Spin-Orbital Angular Momentum Interactions in Relativistic Heavy-Ion
Collisions

By: Acharya, S.; Adamova, D.; Adler, A.; et al.

Group Author(s): ALICE Collaboration

PHYSICAL REVIEW LETTERS Volume: 125 Issue: 1 Article Number: 012301
Published: JUN 30 2020

98. Probing conformational transitions of PIN1 from L. major during chemical and
thermal denaturation

By: Biswas, Gargi; Ghosh, Semanti; Raghuraman, H.; et al.

INTERNATIONAL JOURNAL OF BIOLOGICAL MACROMOLECULES Volume: 154
Pages: 915-904 Published: JUL 1 2020

99. Effect of gamma-irradiation on ruthenium-morin nanocomposite for trace detection
of Ce(IV), Ce(Ill) and Dy(II)
By: Singh, Pritam; Ansari, Zarina; Ray, Santanu; et al.
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MATERIALS CHEMISTRY AND PHYSICS Volume: 248 Article Number: 122949
Published: JUL 1 2020

100. Stacking geometry between two sheared Watson-Crick basepairs: Computational
chemistry and bioinformatics based prediction

By: Maiti, Satyabrata; Mukherjee, Debasish; Roy, Parthajit; et al.

BIOCHIMICA ET BIOPHYSICA ACTA-GENERAL SUBJECTS Volume: 1864 Issue: 7
Article Number: 129600 Published: JUL 2020

101. Impact of weak ferromagnetism on the magnetocaloric properties of A-site-doped
PrMnO3 compound

By: Mazumdar, Dipak; Das, Kalipada; Sen, Pintu; et al.

JOURNAL OF MATERIALS SCIENCE-MATERIALS IN ELECTRONICS Volume: 31
Issue: 14 Pages: 11719-11714 Published: JUL 2020

201. Pinned or moving: States of a single shock in a ring

By: Roy, Parna; Chandra, Anjan Kumar; Basu, Abhik

PHYSICAL REVIEW E Volume: 102 Issue: 1 Article Number: 012105 Published:
JUL 1 2020

103. Numerical study of track distortion in the Large Prototype TPC with end-plate
based on bulk Micromegas

By: Bhattacharya, D. S.; Bhattacharya, P.; Mukhopadhyay, S.; et al.

JOURNAL OF INSTRUMENTATION Volume: 15 Issue:7  Article Number: PO7030
Published: JUL 2020

104. Probing the Effects of Strong Electromagnetic Fields with Charge-Dependent
Directed Flow in Pb-Pb Collisions at the LHC

By: Acharya, S.; Adamova, D.; Adler, A.; et al.

Group Author(s): A Large Ion Collider Expt Collabor

PHYSICAL REVIEW LETTERS Volume: 125 Issue: 2 Article Number: 022301
Published: JUL 6 2020

105. Flory-like statistics of fracture in the fiber bundle model as obtained via
Kolmogorov dispersion for turbulence: A conjecture

By: Biswas, Soumyajyoti; Chakrabarti, Bikas K.

PHYSICAL REVIEW E Volume: 102 Issue: 1 Article Number: 012113 Published:
JUL 6 2020

106. Giant Room-Temperature Magnetocaloric Effect Across the Magnetostructural
Transition in (MnNiSi)(1-x)(FeCoGa)(x) Alloys

By: Ghosh, Subrata; Ghosh, Arup; Sen, Pintu; et al.

PHYSICAL REVIEW APPLIED Volume: 14 Issue: 1 Article Number: 014016
Published: JUL 7 2020

107. Bounds on Lorentz Invariance Violation from MAGIC Observation of GRB 190114C
By: Acciari, V. A.; Ansoldi, S.; Antonelli, L. A.; et al.
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Group Author(s): MAGIC Collaboration
PHYSICAL REVIEW LETTERS Volume: 125 Issue: 2 Article Number: 021301
Published: JUL 9 2020

108. Structure and composition of the inner crust of neutron stars from Gogny
interactions

By: Mondal, C.; Vinas, X.; Centelles, M.; et al.

PHYSICAL REVIEW C Volume: 102 Issue: 1 Article Number: 015802 Published:
JUL 9 2020

109. Nuclear level density of Zn-69 from gamma gated particle spectrum and its
implication on Zn-68(n, gamma)Zn-69 capture cross section

By: Santra, Rajkumar; Dey, Balaram; Roy, Subinit; et al.

PHYSICS LETTERS B Volume: 806  Article Number: 135487 Published: JUL 10
2020

110. Search for disappearing tracks in proton-proton collisions at root s=13 TeV

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

PHYSICS LETTERS B Volume: 806  Article Number: 135502 Published: JUL 10
2020

111. Tuning the edge-on oriented ordering of solution-aged poly(3-hexylthiophene) thin
films

By: Saifuddin, Md; Mukhopadhyay, Mala; Biswas, Arindam; et al.

JOURNAL OF MATERIALS CHEMISTRY C Volume: 8 Issue: 26 Pages: 8813-8804
Published: JUL 14 2020

112. Controlled deposition of size-selected metal nanoclusters on prepatterned substrate
By: Mondal, Shyamal; Chowdhury, Debasree

SURFACE & COATINGS TECHNOLOGY Volume: 393  Article Number: 125776
Published: JUL 15 2020

113. Identification of Biomarker Hyaluronan on Colon Cancer Extracellular Vesicles
Using Correlative AFM and Spectroscopy

By: Paul, Debashish; Roy, Anuradha; Nandy, Arpita; et al.

JOURNAL OF PHYSICAL CHEMISTRY LETTERS Volume: 11 Issue: 14 Pages: -5569
5576 Published: JUL 16 2020

114. Measurement of quark- and gluon-like jet fractions using jet charge in PbPb and pp
collisions at 5.02 TeV

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

JOURNAL OF HIGH ENERGY PHYSICS Issue: 7 Article Number: 115 Published:
JUL 17 2020
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115. The production of isolated photons in PbPb and pp collisions at root s(NN)=5.02
TeV

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

JOURNAL OF HIGH ENERGY PHYSICS Issue: 7 Article Number: 116 Published:
JUL 17 2020

116. SO(10) unification with horizontal symmetry

By: Banerjee, Avik; Bhattacharyya, Gautam; Pal, Palash B.

PHYSICAL REVIEW D Volume: 102 Issue: 1 Article Number: 015018 Published:
JUL 20 2020

117. Measurement of the cross section for t(t)over-bar production with additional jets
and b jets in pp collisions at root s=13TeV

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

JOURNAL OF HIGH ENERGY PHYSICS Issue: 7  Article Number: 125 Published:
JUL 20 2020

118. Search for charged Higgs bosons decaying into a top and a bottom quark in the all-
jet final state of pp collisions at root s=13 TeV

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

JOURNAL OF HIGH ENERGY PHYSICS Issue: 7  Article Number: 126 Published:
JUL 20 2020

119. Measurement of t(tjover-bar normalised multi-differential cross sections in pp
collisions at root s=13 TeV, and simultaneous determination of the strong coupling
strength, top quark pole mass, and parton distribution functions

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

EUROPEAN PHYSICAL JOURNAL C Volume: 80 Issue:7  Article Number: 658
Published: JUL 22 2020

120. Scattering cross-section under external magnetic field using the optical theorem
By: Ghosh, Snigdha; Chandra, Vinod

EUROPEAN PHYSICAL JOURNAL A Volume: 56 Issue:7  Article Number: 190
Published: JUL 23 2020

121. Exponential Corrections to Black Hole Entropy

By: Chatterjee, Ayan; Ghosh, Amit

PHYSICAL REVIEW LETTERS Volume: 125 Issue: 4 Article Number: 041302
Published: JUL 24 2020

122. Long route to consensus: Two-stage coarsening in a binary choice voting model
By: Mukherjee, Sudip; Biswas, Soumyajyoti; Sen, Parongama

PHYSICAL REVIEW E Volume: 102 Issue: 1 Article Number: 012316 Published:
JUL 28 2020
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123. Measurement of nuclear effects on psi(2S) production in p-Pb collisions at root
s(NN)=8:16 TeV

By: Acharya, S.; Adamova, D.; Adler, A.; et al.

Group Author(s): ALICE Collaboration

JOURNAL OF HIGH ENERGY PHYSICS Issue: 7 Article Number: 237 Published:
JUL 31 2020

124. Removal of toxic arsenic from aqueous media using polyphenylsulfone/cellulose
acetate hollow fiber membranes containing zirconium oxide

By: Kumar, Mithun; Isloor, Arun M.; Rao, T. Somasekhara; et al.

CHEMICAL ENGINEERING JOURNAL Volume: 393 Article Number: 124367
Published: AUG 1 2020

125. Multiplicity dependence of pi, K, and p production in pp collisions at root s=13 TeV
By: Acharya, S.; Adamova, D.; Adler, A.; et al.

Group Author(s): ALICE Collaboration

EUROPEAN PHYSICAL JOURNAL C Volume: 80 Issue: 8  Article Number: 693
Published: AUG 1 2020

126. Large structure-dependent room temperature exchange bias in self-assembled
BiFeO3 nanoparticles

By: Goswami, Sudipta; Sahoo, Aditi; Bhattacharya, Dipten; et al.

APL MATERIALS Volume: 8 Issue: 8  Article Number: 081101 Published: AUG 1
2020

127. Phase transition in the Kolkata Paise Restaurant problem
By: Sinha, Antika; Chakrabarti, Bikas K.
CHAOS Volume: 30 Issue: 8 Article Number: 083116 Published: AUG 2020

128. In vivo experiments demonstrate the potent antileishmanial efficacy of repurposed
suramin in visceral leishmaniasis

By: Khanra, Supriya; Juin, Subir Kumar; Jawed, Junaid Jibran; et al.

PLOS NEGLECTED TROPICAL DISEASES Volume: 14 Issue: 8 Article Number:
e0008575 Published: AUG 2020

129. An intermittent extreme BL Lac: MWL study of 1ES 2344+514 in an enhanced state
By: Acciari, V. A.; Ansoldi, S.; Antonelli, L. A.; et al.

Group Author(s): MAGIC Collaboration; FACT Collaboration; MWL Collaborators
MONTHLY NOTICES OF THE ROYAL ASTRONOMICAL SOCIETY Volume: 496 Issue:

3 Pages: 3928-3912 Published: AUG 2020

130. Inhomogeneous superconductivity in high-density nonmagnetic cobalt in a
polycrystalline Co film

By: Banu, Nasrin; Aslam, M.; Paul, Arpita; et al.

EPL Volume: 131 Issue:4  Article Number: 47001 Published: AUG 2020
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131. Direct and resonant breakup of radioactive Be-7 nuclei produced in the Sn-112(Li-
6, Be-7) reaction

By: Chattopadhyay, D.; Santra, S.; Pal, A.; et al.

PHYSICAL REVIEW C Volume: 102 Issue: 2  Article Number: 021601 Published:
AUG 3 2020

132. Surface scaling behaviour of size-selected Ag-nanocluster film growing under
subsequent shadowing process

By: Barman, Pintu; Deka, Anindita; Mondal, Shyamal; et al.

JOURNAL OF PHYSICS D-APPLIED PHYSICS Volume: 53 Issue: 32  Article
Number: 325302 Published: AUG 5 2020

133. Measurements of (tt)over-barH Production and the CP Structure of the Yukawa
Interaction between the Higgs Boson and Top Quark in the Diphoton Decay Channel
By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

PHYSICAL REVIEW LETTERS Volume: 125 Issue: 6  Article Number: 061801
Published: AUG 5 2020

134. Proton capture resonant state of O-15 at 7556 keV

By: Sharma, Sathi; Gupta, Arkabrata; Chowdhury, M. Roy; et al.

PHYSICAL REVIEW C Volume: 102 Issue: 2 Article Number: 024308 Published:
AUG 6 2020

135. Study of central exclusive pi(+)pi(-) production in proton-proton collisions at root
$=5.02 and 13 TeV

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

EUROPEAN PHYSICAL JOURNAL C Volume: 80 Issue: 8 Article Number: 718
Published: AUG 10 2020

136. Multiplicity dependence of K*(892)(0) and phi(1020) production in pp collisions at
root s=13 TeV

By: Acharya, S.; Adamova, D.; Adler, A.; et al.

Group Author(s): ALICE Collaboration

PHYSICS LETTERS B Volume: 807 Article Number: 135501 Published: AUG 10
2020

137. Global baryon number conservation encoded in net-proton fluctuations measured
in Pb-Pb collisions at root s(NN)=2.76TeV

By: Acharya, S.; Adamova, D.; Adler, A.; et al.

Group Author(s): ALICE Collaboration

PHYSICS LETTERS B Volume: 807  Article Number: 135564 Published: AUG 10
2020

138. Ar+-sputtered Ge (001) surface nanostructuring at target temperature above the
recrystallization threshold
By: Chowdhury, Debasree; Ghose, Debabrata
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JOURNAL OF PHYSICS D-APPLIED PHYSICS Volume: 53 Issue: 33 Article
Number: 335304 Published: AUG 12 2020

139. Search for resonant pair production of Higgs bosons in the bbZZ channel in
proton-proton collisions at root s=13 TeV

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

PHYSICAL REVIEW D Volume: 102 Issue: 3 Article Number: 032003 Published:
AUG 12 2020

140. Magnetic-Field-Dependent Equilibration of Fractional Quantum Hall Edge Modes
By: Maiti, Tanmay; Agarwal, Pooja; Purkait, Suvankar; et al.

PHYSICAL REVIEW LETTERS Volume: 125 Issue: 7 Article Number: 076802
Published: AUG 12 2020

141. Combination of the W boson polarization measurements in top quark decays using
ATLAS and CMS data at root s=8 TeV

By: Aad, G.; Abbott, B.; Abbott, D. C.; et al.

Group Author(s): ATLAS Collaboration; ATLAS Collaboration; CMS Collaboration
JOURNAL OF HIGH ENERGY PHYSICS Issue: 8 Article Number: 051 Published:
AUG 12 2020

142. Spectroscopic study of K-38 above the 31.67 mu s isomer

By: Rahaman, Rozina; Bisoi, Abhijit; Sapkota, Y.; et al.

PHYSICAL REVIEW C Volume: 102 Issue: 2 Article Number: 024315 Published:
AUG 13 2020

143. Quantification of radioisotopes produced in 1.4 GeV proton irradiated lead-bismuth
eutectic targets

By: Choudhury, Dibyasree; Lahiri, Susanta; Naskar, Nabanita; et al.

EUROPEAN PHYSICAL JOURNAL A Volume: 56 Issue: 8 Article Number: 204
Published: AUG 14 2020

144. Multipartite purification, multiboundary wormholes, and islands in AdS(3)/CFT2
By: Bhattacharya, Aranya

PHYSICAL REVIEW D Volume: 102 Issue: 4  Article Number: 046013 Published:
AUG 17 2020

145. K*(892)(0) and phi(1020) production at midrapidity in pp collisions at root s=8 TeV
By: Acharya, S.; Acosta, F. T.; Adam, J.; et al.

Group Author(s): ALICE Collaboration

PHYSICAL REVIEW C Volume: 102 Issue: 2 Article Number: 024912 Published:
AUG 17 2020

146. Search for physics beyond the standard model in events with jets and two same-
sign or at least three charged leptons in proton-proton collisions at
<mml:msqrt>s</mml:msqrt>=13 TeV

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.
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Group Author(s): CMS Collaboration
EUROPEAN PHYSICAL JOURNAL C Volume: 80 Issue: 8 Article Number: 752
Published: AUG 18 2020

147. Measurement of the associated production of a Z boson with charm or bottom
quark jets in proton-proton collisions at root s=13 TeV

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

PHYSICAL REVIEW D Volume: 102 Issue: 3 Article Number: 032007 Published:
AUG 19 2020

148. Synthesis of NaGdF4:Er3+/Yb3+ Upconversion Particles as Exogenous Contrast
Agent for Swept-Source Optical Coherence Tomography: In Vitro Animal Tissue Imaging
By: Maurya, Sachin Kumar; Mohan, Muktesh; Poddar, Raju; et al.

JOURNAL OF PHYSICAL CHEMISTRY C Volume: 124 Issue: 33 Pages: -18366
18378 Published: AUG 20 2020

149. A novel class of translationally invariant spin chains with long-range interactions
By: Basu-Mallick, B.; Finkel, F.; Gonzalez-Lopez, A.

JOURNAL OF HIGH ENERGY PHYSICS Issue: 8  Article Number: 099 Published:
AUG 21 2020

150. Performance of prototype GE1/1 chambers for the CMS muon spectrometer
upgrade

By: Abbas, M.; Abbrescia, M.; Abdalla, H.; et al.

NUCLEAR INSTRUMENTS & METHODS IN PHYSICS RESEARCH SECTION A-
ACCELERATORS SPECTROMETERS DETECTORS AND ASSOCIATED EQUIPMENT
Volume: 972 Article Number: 164104 Published: AUG 21 2020

151. Anomalous Hall effect in the half-metallic Hensler compound Co2TiX (X = Si, Ge)
By: Roy, Shubhankar; Singha, Ratnadwip; Ghosh, Arup; et al.

PHYSICAL REVIEW B Volume: 102 Issue: 8 Article Number: 085147 Published:
AUG 25 2020

152. Unraveling the Spatial Distribution of Catalytic Non-Cubic Au Phases in a
Bipyramidal Microcrystallite by X-ray Diffraction Microscopy

By: Sow, Chaitali; Sarma, Abhisakh; Schropp, Andreas; et al.

ACS NANO Volume: 14 Issue: 8 Pages: 9465-9456 Published: AUG 25 2020

153. Interface-Induced Magnetization and Exchange Bias in LSMO/BFO Multiferroic
Heterostructures

By: Prajapat, Champa Lal; Bhatt, Harsh; Kumar, Yogesh; et al.

ACS APPLIED ELECTRONIC MATERIALS Volume: 2 Issue: 8 Pages: 2644-2636
Published: AUG 25 2020

154. Effects of quark anomalous magnetic moment on the thermodynamical properties
and mesonic excitations of magnetized hot and dense matter in PNJL model
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By: Chaudhuri, Nilanjan; Ghosh, Snigdha; Sarkar, Sourav; et al.
EUROPEAN PHYSICAL JOURNAL A Volume: 56 Issue: 8 Article Number: 213
Published: AUG 25 2020

155. Strain-Controlled Superconductivity in Few-Layer NbSe2

By: Chen, CIliff; Das, Protik; Aytan, Ece; et al.

ACS APPLIED MATERIALS & INTERFACES Volume: 12 Issue: 34 Pages: -38744
38750 Published: AUG 26 2020

156. Search for a light pseudoscalar Higgs boson in the boosted mu mu tau tau final
state in proton-proton collisions at root s=13 TeV

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

JOURNAL OF HIGH ENERGY PHYSICS Issue: 8 Article Number: 139 Published:
AUG 27 2020

157. Microscopic insight to specificity of metal ion cofactor inDNAcleavage by restriction
endonucleaseEcoRV

By: Mandal, Sasthi Charan; Maganti, Lakshmi; Mondal, Manas; et al.

BIOPOLYMERS Volume: 111 Issue: 10  Article Number: e23396 Published: OCT
2020

Early Access: AUG 2020

158. Positron annihilation spectroscopic characterization of free-volume defects and
their correlations with the mechanical and transport properties of SBR-PMMA
interpenetrating polymer networks

By: James, Jose; Thomas, George, V; Madathil, Akhil Punneri; et al.

PHYSICAL CHEMISTRY CHEMICAL PHYSICS Volume: 22 Issue: 32 Pages: -18169
18182 Published: AUG 28 2020

159. Testing two-component models on very high-energy gamma-ray-emitting BL Lac
objects

By: Acciari, V. A.; Ansoldi, S.; Antonelli, L. A.; et al.

Group Author(s): MAGIC Collaboration

ASTRONOMY & ASTROPHYSICS Volume: 640  Article Number: A132 Published:
AUG 28 2020

160. Instability and evolution of the magnetic ground state in metallic perovskites
GdRh3C1-xBx

By: Pandey, Abhishek; Singh, A. K.; Dan, Shovan; et al.

PHYSICAL REVIEW MATERIALS Volume: 4 Issue: 8 Article Number: 084411
Published: AUG 31 2020

161. Barrier distribution for the weakly bound stable projectile Li-7 with the medium-
mass target nucleus Ni-64
By: Shaikh, Md Moin; Roy, Subinit; Mukherjee, A.; et al.
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PHYSICAL REVIEW C Volume: 102 Issue: 2 Article Number: 024627 Published:
AUG 31 2020

162. Magnetic and magnetocaloric properties of layered van der Waals CrC13

By: Mondal, Suchanda; Midya, A.; Patidar, Manju Mishra; et al.

APPLIED PHYSICS LETTERS Volume: 117 Issue: 9  Article Number: 092405
Published: AUG 31 2020

163. Loss of tumor susceptibility gene 101 (TSG101) perturbs endoplasmic reticulum
structure and function

By: Kaul, Zenia; Mookherjee, Debdatto; Das, Subhrangshu,; et al.

BIOCHIMICA ET BIOPHYSICA ACTA-MOLECULAR CELL RESEARCH Volume: 1867
Issue: 9 Article Number: 118741 Published: SEP 2020

164. Modification of magnetic ground state in Th2Ni0.90Si2.94 by thermal annealing
By: Pakhira, Santanu; Bhowmik, R. N.; Avdeev, Maxim; et al.
INTERMETALLICS Volume: 124 Article Number: 106874 Published: SEP 2020

165. Indication of gamma-vibration in I-123,1-125,1-127

By: Chakraborty, S.; Sharma, H. P.; Tiwary, S. S.; et al.

JOURNAL OF PHYSICS G-NUCLEAR AND PARTICLE PHYSICS Volume: 47 Issue: 9
Article Number: 095104 Published: SEP 2020

166. Structure of positive parity states in Pm-139

By: Tiwary, S. S.; Sharma, H. P.; Chakraborty, S.; et al.

PHYSICA SCRIPTA Volume: 95 Issue: 9 Article Number: 095304 Published: SEP
2020

167. Studying the nature of the unidentified gamma-ray source HESS J1841-055 with
the MAGIC telescopes

By: Acciari, V. A.; Ansoldi, S.; Antonelli, L. A.; et al.

Group Author(s): MAGIC Collaboration

MONTHLY NOTICES OF THE ROYAL ASTRONOMICAL SOCIETY Volume: 497 Issue:
3 Pages: 3745-3734 Published: SEP 2020

168. Measurement and simulation of gamma-ray background in a low energy accelerator
facility

By: Sharma, S.; Sarkar, M. Saha

JOURNAL OF INSTRUMENTATION Volume: 15 Issue: 9  Article Number: TO9003
Published: SEP 2020

169. Pileup mitigation at CMS in 13 TeV data

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

JOURNAL OF INSTRUMENTATION Volume: 15 Issue: 9 Article Number: P09018
Published: SEP 2020
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170. Non-equilibrium magnetic properties in bimorphic phases of Erlr3

By: Mondal, Binita; Dan, Shovan; Mondal, Sudipta; et al.

JOURNAL OF PHYSICS D-APPLIED PHYSICS Volume: 53 Issue: 36  Article
Number: 365304 Published: SEP 2 2020

171. Predictive S-4 flavon model with TM1 mixing and baryogenesis through
leptogenesis

By: Chakraborty, Mainak; Krishnan, R.; Ghosal, Ambar

JOURNAL OF HIGH ENERGY PHYSICS Issue: 9 Article Number: 25 Published:
SEP 3 2020

172. Studies of Charm Quark Diffusion inside Jets Using Pb-Pb and pp Collisions at
root s(NN)=5.02 TeV

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

PHYSICAL REVIEW LETTERS Volume: 125 Issue: 10  Article Number: 102001
Published: SEP 3 2020

173. Velocity independent constraints on spin-dependent DM-nucleon interactions from
IceCube and PICO

By: Aartsen, M. G.; Ackermann, M.; Adams, J.; et al.

Group Author(s): IceCube Collaboration; IceCube Collaboration; PICO Collaboration
EUROPEAN PHYSICAL JOURNAL C Volume: 80 Issue: 9  Article Number: 819
Published: SEP 4 2020

174. Realization of the minimal extended seesaw mechanism and the TM2 type neutrino
mixing

By: Krishnan, R.; Mukherjee, Ananya; Goswami, Srubabati

JOURNAL OF HIGH ENERGY PHYSICS Issue: 9 Article Number: 050 Published:
SEP 7 2020

175. Signature of gate-controlled magnetism and localization effects at Bi2Se3/EuS
interface

By: Mathimalar, Subramanian; Sasmal, Satyaki; Bhardwaj, Archit; et al.

NPJ QUANTUM MATERIALS Volume: S5 Issue: 1 Article Number: 64 Published:
SEP 9 2020

176. Second-order quark number susceptibility of deconfined QCD matter in the
presence of a magnetic field

By: Karmakar, Bithika; Haque, Najmul; Mustafa, Munshi G.

PHYSICAL REVIEW D Volume: 102 Issue: 5 Article Number: 054004 Published:
SEP 9 2020

177. Measurement of the Y(1S) pair production cross section and search for resonances
decaying to Y(1S)mu(+)mu(-) in proton-proton collisions at root s=13 TeV

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration
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PHYSICS LETTERS B Volume: 808 Article Number: 135578 Published: SEP 10
2020

178. Measurement of CKM matrix elements in single top quark t-channel production in
proton-proton collisions at root s=13 TeV

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

PHYSICS LETTERS B Volume: 808  Article Number: 135609 Published: SEP 10
2020

179. Marginally trapped surfaces in spherical gravitational collapse

By: Chatterjee, Ayan; Ghosh, Amit; Jaryal, Suresh C.

PHYSICAL REVIEW D Volume: 102 Issue: 6  Article Number: 064048 Published:
SEP 16 2020

180. Changes in free volume and gas permeation properties of poly(vinyl alcohol)
nanocomposite membranes modified using cage-structured polyhedral oligomeric
silsesquioxane

By: Swapna, Valiya Parambath; Kaliyathan, Abitha Vayyaprontavida; Abhisha, Vakkoottil
Sivadasan; et al.

JOURNAL OF APPLIED POLYMER SCIENCE Volume: 138 Issue: 10 Article
Number: e49953 Published: MAR 10 2021

181. Search for supersymmetry in proton-proton collisions at
<mml:msqrt>s</mml:msqrt>=13 TeV in events with high-momentum Z bosons and
missing transverse momentum

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

JOURNAL OF HIGH ENERGY PHYSICS Issue: 9  Article Number: 149 Published:
SEP 23 2020

182. Constraining the Chiral Magnetic Effect with charge-dependent azimuthal
correlations in Pb-Pb collisions at root s(NN)=2.76 and 5.02 TeV

By: Acharya, S.; Acosta, F. T.; Adam, J.; et al.

Group Author(s): ALICE Collaboration

JOURNAL OF HIGH ENERGY PHYSICS Issue: 9 Article Number: 160 Published:
SEP 24 2020

183. Supersymmetric localization on dS: sum over topologies

By: Basu, Rudranil; Ray, Augniva

EUROPEAN PHYSICAL JOURNAL C Volume: 80 Issue:9  Article Number: 885
Published: SEP 24 2020

184. Real-Time Monitoring of the Multistate Conformational Dynamics of Polypurine
Reverse Hoogsteen Hairpin To Capture Their Triplex-Affinity for Gene Silencing by
smFRET Microspectroscopy

By: Bandyopadhyay, Debolina; Mishra, Padmaja P.
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JOURNAL OF PHYSICAL CHEMISTRY B Volume: 124 Issue: 38 Pages: 8239-8230
Published: SEP 24 2020

185. Z Boson Production via p-p and Pb-Pb Collisions at root s(pp)=5.02 TeV

By: Kisslinger, Leonard S.; Das, Debasish

ADVANCES IN HIGH ENERGY PHYSICS Volume: 2020 Article Number: 5847430
Published: SEP 24 2020

186. First Observation of Multiple Transverse Wobbling Bands of Different Kinds in Au-
183

By: Nandi, S.; Mukherjee, G.; Chen, Q. B.; et al.

PHYSICAL REVIEW LETTERS Volume: 125 Issue: 13  Article Number: 132501
Published: SEP 25 2020

187. Broad Beam-Induced Fragmentation and Joining of Tungsten Oxide Nanorods:
Implications for Nanodevice Fabrication and the Development of Fusion Reactors

By: Rajbhar, Manoj K.; Moller, Wolfhard; Satpati, Biswarup; et al.

ACS APPLIED NANO MATERIALS Volume: 3 Issue: 9 Pages: 9075-9064 Published:
SEP 25 2020

188. J/psi production as a function of charged-particle multiplicity in p-Pb collisions at
root s(NN)=8.16 TeV

By: Acharya, S.; Adamova, D.; Adler, A.; et al.

Group Author(s): ALICE Collaboration

JOURNAL OF HIGH ENERGY PHYSICS Issue: 9  Article Number: 162 Published:
SEP 25 2020

189. (Anti-)deuteron production in pp collisions at root s=13 TeV

By: Acharya, S.; Acosta, F. T.; Adam, J.; et al.

Group Author(s): ALICE Collaboration

EUROPEAN PHYSICAL JOURNAL C Volume: 80 Issue: 9 Article Number: 889
Published: SEP 25 2020

190. Plasmonic sensing of Hg(Il), Cr(IlI), and Pb(Il) ions from aqueous solution by
biogenic silver and gold nanoparticles

By: De, Anindita; Kumari, Ankita; Jain, Preeti; et al.

INORGANIC AND NANO-METAL CHEMISTRY Volume: 51 Issue: 9 Pages:-1214
1225 Published: SEP 2 2021

191. Multiple Functions of Spectrin: Convergent Effects

By: Bose, Dipayan; Chakrabarti, Abhijit

JOURNAL OF MEMBRANE BIOLOGY Volume: 253 Issue: 6 Special Issue: SI
Pages: 508-499 Published: DEC 2020

192. Hollow Mn304 nanospheres on graphene matrix for oxygen reduction reaction and
supercapacitance applications: Experimental and theoretical insight
By: Das, Sushanta K.; Kamila, Swagatika; Satpati, Biswarup; et al.
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JOURNAL OF POWER SOURCES Volume: 471 Article Number: 228465 Published:
SEP 30 2020

193. Addressing the high- f problem in pseudo-Nambu-Goldstone boson dark energy
models with dark matter-dark energy interaction

By: Mukhopadhyay, Upala; Paul, Avik; Majumdar, Debasish

EUROPEAN PHYSICAL JOURNAL C Volume: 80 Issue: 10  Article Number: 904
Published: SEP 30 2020

194. Phase transformation in HfPd observed through nuclear quadrupole interaction
By: Sewak, R.; Dey, C. C.

JOURNAL OF SOLID STATE CHEMISTRY Volume: 290 Article Number: 121496
Published: OCT 2020

195. Effect of oxygen content and crystallization temperature on the insulator-to-metal
transition properties of vanadium oxide thin-films

By: Rakshit, Abhishek; Islam, Karimul; Sultana, Rezwana; et al.

VACUUM Volume: 180  Article Number: 109633 Published: OCT 2020

196. Evolution of ion-induced nano-dot patterns on silicon surface in presence of
seeding materials

By: Deka, Anindita; Barman, Pintu; Bhattacharjee, Gourab; et al.

APPLIED SURFACE SCIENCE Volume: 526  Article Number: 146645 Published:
OCT 1 2020

197. Nonlinear structure formation of electron acoustic waves in plasmas

By: Biswas, Akash; Ghosh, Samiran; Chakrabarti, Nikhil

PHYSICA SCRIPTA Volume: 95 Issue: 10 Article Number: 105603 Published:
OCT 2020

198. Exposure of Indian RAFM under variation of He(+)flux and target emperature in the
CIMPLE-PSI linear device

By: Sarmah, Trinayan; Dihingia, Pubali; Rahman, Mizanur; et al.

NUCLEAR FUSION Volume: 60 Issue: 10 Article Number: 106026 Published:
OCT 2020

199. Triple-GEM discharge probability studies at CHARM: simulations and experimental
results

By: Abbas, M.; Abbrescia, M.; Abdalla, H.; et al.

Group Author(s): CMS Muon Grp

JOURNAL OF INSTRUMENTATION Volume: 15 Issue: 10  Article Number: P10013
Published: OCT 2020

200. Reconstruction of signal amplitudes in the CMS electromagnetic calorimeter in the
presence of overlapping proton-proton interactions

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration
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JOURNAL OF INSTRUMENTATION Volume: 15 Issue: 10 Article Number: P10002
Published: OCT 2020

201. SUMO E3 ligase CBX4 regulates hTERT-mediated transcription of CDH1 and
promotes breast cancer cell migration and invasion

By: Sanyal, Sulagna; Mondal, Payel; Sen, Sabyasachi; et al.

BIOCHEMICAL JOURNAL Volume: 477 Issue: 19 Pages: 3818-3803 Published:
OCT 2020

202. Pairing, quasi-spin and seniority

By: Agrawal, B. K.; Maheshwari, Bhoomika

EUROPEAN PHYSICAL JOURNAL-SPECIAL TOPICS Volume: 229 Issue: 15-14
Special Issue: SI Pages: 2484-2459 Published: OCT 2020

203. Spectral statistics of energy levels of(152)Dy

By: Dwivedi, Nishchal; Agarwal, Bijay; Jain, Sudhir R.

EUROPEAN PHYSICAL JOURNAL-SPECIAL TOPICS Volume: 229 Issue: 15-14
Special Issue: SI Pages: 2628-2619 Published: OCT 2020

204. Emerging roles of lamins and DNA damage repair mechanisms in ovarian cancer
By: Sengupta, Duhita; Mukhopadhyay, Asima; Sengupta, Kaushik

BIOCHEMICAL SOCIETY TRANSACTIONS Volume: 48 Issue: 5 Pages: 2333-2317
Published: OCT 2020

205. A simple method to prepare deuterated targets for experiments relevant to nuclear
astrophysics

By: Bar, Tanmoy; Basu, Chinmay

REVIEW OF SCIENTIFIC INSTRUMENTS Volume: 91 Issue: 10 Article Number:
103302 Published: OCT 1 2020

206. Performance of the CMS Level-1 trigger in proton-proton collisions at root s=13 TeV
By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

JOURNAL OF INSTRUMENTATION Volume: 15 Issue: 10 Article Number: P10017
Published: OCT 2020

207. Observation of the Production of Three Massive Gauge Bosons at root s=13 TeV
By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

PHYSICAL REVIEW LETTERS Volume: 125 Issue: 15  Article Number: 151802
Published: OCT 5 2020

208. Search for a light charged Higgs boson in the H-+/- -> cs channel in proton-proton
collisions at root s=13 TeV

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration
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PHYSICAL REVIEW D Volume: 102 Issue: 7 Article Number: 072001 Published:
OCT 5 2020

209. Increase inMEG3, MALAT1, NEAT1significantly predicts the clinical parameters in
patients with rheumatoid arthritis

By: Chatterjee, Sudipta; Bhattcharjee, Dipanjan; Misra, Sanchaita; et al.
PERSONALIZED MEDICINE Volume: 17 Issue: 06 Pages: 457-445 Published:
NOV 2020

Early Access: OCT 2020

210. Observation of the B-s(0) -> X(3872)phi Decay

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

PHYSICAL REVIEW LETTERS Volume: 125 Issue: 15 Article Number: 152001
Published: OCT 7 2020

211. Evolution of Electronic Structures of Polar Phthalocyanine-Substrate Interfaces
By: Mandal, Subhankar; Mukherjee, Manabendra; Hazra, Satyajit

ACS APPLIED MATERIALS & INTERFACES Volume: 12 Issue: 40 Pages: -45564
45573 Published: OCT 7 2020

212. Measurements of production cross sections of WZ and same-sign WW boson pairs
in association with two jets in proton-proton collisions at root s=13 TeV

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

PHYSICS LETTERS B Volume: 809  Article Number: 135710 Published: OCT 10
2020

213. Probing the Z=6 spin-orbit shell gap with (p,2p) quasi-free scattering reactions
By: Syndikus, I; Petri, M.; Macchiavelli, A. O.; et al.

Group Author(s): R3B Collaboration

PHYSICS LETTERS B Volume: 809  Article Number: 135748 Published: OCT 10
2020

214. Measurement of the Low-Energy Antideuteron Inelastic Cross Section

By: Acharya, S.; Adamova, D.; Adler, A.; et al.

Group Author(s): Large Ion Collider Expt Collaborat

PHYSICAL REVIEW LETTERS Volume: 125 Issue: 16  Article Number: 162001
Published: OCT 14 2020

215. Resistivity and magnetoresistance properties of R2NiSi3 (R = Gd, Dy, Ho, Er, Tm)
compounds

By: Pakhira, Santanu; Ranganathan, R.; Mazumdar, Chandan

JOURNAL OF MAGNETISM AND MAGNETIC MATERIALS Volume: 512 Article
Number: 167055 Published: OCT 15 2020
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216. Length Moisture repelling perovskite nanowires for higher stability in energy
applications

By: Rajbhar, Manoj K.; Das, Pritam; Satpati, Biswarup; et al.

APPLIED SURFACE SCIENCE Volume: 527  Article Number: 146683 Published:
OCT 15 2020

217. Facile fabrication of CuO spindles for photocatalytic applications

By: Sahu, Kavita; Satpati, Biswarup; Mohapatra, Satyabrata

CERAMICS INTERNATIONAL Volume: 46 Issue: 15 Pages: 24412-24407
Published: OCT 15 2020

218. Medium effects on the electrical and Hall conductivities of a hot and magnetized
pion gas

By: Kalikotay, Pallavi; Ghosh, Snigdha; Chaudhuri, Nilanjan; et al.

PHYSICAL REVIEW D Volume: 102 Issue: 7 Article Number: 076007 Published:
OCT 15 2020

219. Measurement of isolated photon-hadron correlations in root S-NN=5.02 TeV pp and
p-Pb collisions

By: Acharya, S.; Adamova, D.; Adler, A.; et al.

Group Author(s): ALICE Collaboration

PHYSICAL REVIEW C Volume: 102 Issue: 4  Article Number: 044908 Published:
OCT 19 2020

220. MAGIC observations of the diffuse gamma-ray emission in the vicinity of the
Galactic center

By: Acciari, V. A.; Ansoldi, S.; Antonelli, L. A.; et al.

Group Author(s): MAGIC Collaboration

ASTRONOMY & ASTROPHYSICS Volume: 642 Article Number: A190 Published:
OCT 20 2020

221. Azimuthal correlations of prompt D mesons with charged particles in pp and p-Pb
collisions at root s(NN)=5.02 TeV

By: Acharya, S.; Acosta, F. T.; Adam, J.; et al.

Group Author(s): ALICE Collaboration

EUROPEAN PHYSICAL JOURNAL C Volume: 80 Issue: 10  Article Number: 979
Published: OCT 22 2020

222. Measurement of electric quadrupole moment in neutron rich I-131,1-132

By: Alam, S. S.; Banerjee, D.; Bhattacharjee, T.; et al.

EUROPEAN PHYSICAL JOURNAL A Volume: 56 Issue: 10 Article Number: 269
Published: OCT 22 2020

223. Au-Seeded Ag-Nanorod Networks for Electrocatalytic Sensing

By: De, Sandip Kumar; Kumar, Sourabh; Ray, Sarmistha; et al.

ACS APPLIED NANO MATERIALS Volume: 3 Issue: 10 Pages: 9983-9969
Published: OCT 23 2020
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224. Role of f - d exchange interaction and Kondo scattering in the Nd-doped pyrochlore
iridate (Eul-xNdx)(2)Ir207

By: Mondal, Sampad; Modak, M.; Maji, B.; et al.

PHYSICAL REVIEW B Volume: 102 Issue: 15  Article Number: 155139 Published:
OCT 26 2020

225. Dipolar Alignment in a Ferroelectric Dielectric Layer of FeFETs to Boost Charge
Mobility and Nonvolatile Memory

By: Roy, Dhrubojyoti; Pattader, Partho Sarathi Gooh; Bandyopadhyay, Dipankar; et al.
ACS APPLIED ELECTRONIC MATERIALS Volume: 2 Issue: 10 Pages: 3198-3187
Published: OCT 27 2020

226. Insights into the interparticle mixing of CsPbBr3 and CsPbI3 nanocubes: halide ion
migration and kinetics

By: Haque, Anamul; Chonamada, Trupthi Devaiah; Dey, Arka Bikash; et al.
NANOSCALE Volume: 12 Issue: 40 Pages: 20848-20840 Published: OCT 28 2020

227. Metal nanoparticle alters adenine induced charge transfer kinetics of vitamin K3 in
magnetic field

By: Behera, Ranjan Kumar; Sau, Abhishek; Mishra, Leepsa; et al.

SCIENTIFIC REPORTS Volume: 10 Issue: 1 Article Number: 18454 Published:
OCT 28 2020

228. A microgravity responsive synthetic genetic device in Escherichia coli
By: Mukhopadhyay, Sayak; Bagh, Sangram

BIOSENSORS & BIOELECTRONICS Volume: 167 Article Number: 112462
Published: NOV 1 2020

229. Numerical study of space charge electric field inside Resistive Plate Chamber

By: Dey, T.; Mukhopadhyay, S.; Chattopadhyay, S.; et al.

JOURNAL OF INSTRUMENTATION Volume: 15 Issue: 11 Article Number: C11005
Published: NOV 2020

230. Interface evolution of Cr/Ti multilayer films during continuous to discontinuous
transition of Cr layer

By: Sarkar, P.; Biswas, A.; Rai, S.; et al.

VACUUM Volume: 181 Article Number: 109610 Published: NOV 2020

231. Characterizations of SARS-CoV-2 mutational profile, spike protein stability and
viral transmission

By: Laha, Sayantan; Chakraborty, Joyeeta; Das, Shantanab; et al.

INFECTION GENETICS AND EVOLUTION Volume: 85 Article Number: 104445
Published: NOV 2020

232. Precise tracking of cosmic muons using the Time-over-Threshold property of NINO
ASICs
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By: Tripathy, S.; Das, S.; Datta, J.; et al.
JOURNAL OF INSTRUMENTATION Volume: 15 Issue: 11 Article Number: C11013
Published: NOV 2020

233. Investigation into the event-activity dependence of gamma(nS) relative production
in proton-proton collisions at root s=7 TeV

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

JOURNAL OF HIGH ENERGY PHYSICS Issue: 11 Article Number: 001 Published:
NOV 2 2020

234. Lattice dynamics of the topological Dirac semimetal LaAgSb2 with charge density
wave ordering

By: Singha, Ratnadwip; Samanta, Sudeshna; Bhattacharya, Tara Shankar; et al.
PHYSICAL REVIEW B Volume: 102 Issue: 20 Article Number: 205103 Published:
NOV 4 2020

235. Unveiling the correlations of tidal deformability with the nuclear symmetry energy
parameters

By: Malik, Tuhin; Agrawal, B. K.; Providencia, Constanca; et al.

PHYSICAL REVIEW C Volume: 102 Issue: 5  Article Number: 052801 Published:
NOV 5 2020

236. W+ W- boson pair production in proton-proton collisions at root s=13 TeV

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

PHYSICAL REVIEW D Volume: 102 Issue: 9 Article Number: 092001 Published:
NOV 9 2020

237. Search for decays of the 125 GeV Higgs boson into a Z boson and a rho or phi
meson

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

JOURNAL OF HIGH ENERGY PHYSICS Issue: 11 Article Number: 39 Published:
NOV 10 2020

238. Rotating black holes in AdS spacetime, extremality, and chaos

By: Banerjee, Avik; Kundu, Arnab; Poojary, Rohan R.

PHYSICAL REVIEW D Volume: 102 Issue: 10 Article Number: 106013 Published:
NOV 13 2020

239. Measurement of B-c(2S)(+) and B-c*(2S)(+) cross section ratios in proton-proton
collisions at root s=13 TeV

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

PHYSICAL REVIEW D Volume: 102 Issue: 9 Article Number: 092007 Published:
NOV 16 2020



Annual Report 2020-21

240. Study of particle multiplicity of cosmic ray events using 2 m x 2 m resistive plate
chamber stack at ICHEP-Madurai

By: Mondal, Suryanarayan; Datar, V. M.; Majumder, Gobinda; et al.

EXPERIMENTAL ASTRONOMY Volume: 51 Issue: 1 Pages: 32-17 Published: FEB
2021

Early Access: NOV 2020

241. Detection of the Geminga pulsar with MAGIC hints at a power-law tail emission
beyond 15 GeV

By: Acciari, V. A.; Ansoldi, S.; Antonelli, L. A.; et al.

Group Author(s): MAGIC Collaboration

ASTRONOMY & ASTROPHYSICS Volume: 643 Article Number: L14 Published:
NOV 20 2020

242. Evidence for Top Quark Production in Nucleus-Nucleus Collisions

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

PHYSICAL REVIEW LETTERS Volume: 125 Issue: 22 Article Number: 222001
Published: NOV 24 2020

243. Atoms to topological electronic materials: a bedtime story for beginners
By: Pariari, A. K.

INDIAN JOURNAL OF PHYSICS

Early access iconEarly Access: NOV 2020

244. Measurement of the top quark Yukawa coupling from t(t)over-bar kinematic
distributions in the dilepton final state in proton-proton collisions at root s=13 TeV

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

PHYSICAL REVIEW D Volume: 102 Issue: 9 Article Number: 092013 Published:
NOV 30 2020

245. Measurements of the W boson rapidity, helicity, double-differential cross sections,
and charge asymmetry in pp collisions at root s=13 TeV

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

PHYSICAL REVIEW D Volume: 102 Issue: 9  Article Number: 092012 Published:
NOV 30 2020

246. Influence of finite size and image charge screening on the antiferromagnetic
ordering of CoO ultrathin films

By: Barman, Sukanta; Kundu, Asish K.; Menon, Krishnakumar S. R.

JOURNAL OF MAGNETISM AND MAGNETIC MATERIALS Volume: 515 Article
Number: 167292 Published: DEC 1 2020
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247. DNA base sequence specificity through partial intercalation: DFT-D based energy
analysis of molecular dynamics snapshots

By: Das, Soumi; Roy, Siddhartha; Bhattacharyya, Dhananjay

JOURNAL OF MOLECULAR GRAPHICS & MODELLING Volume: 101 Article Number:
107722 Published: DEC 2020

248. Covariant formulation of gluon self-energy in presence of ellipsoidal anisotropy
By: Ghosh, Ritesh; Karmakar, Bithika; Mukherjee, Arghya

PHYSICAL REVIEW D Volume: 102 Issue: 11 Article Number: 114002 Published:
DEC 1 2020

249. Mitochondrial DNA in innate immune responses against infectious diseases

By: Das, Palamou; Chakrabarti, Oishee

BIOCHEMICAL SOCIETY TRANSACTIONS Volume: 48 Issue: 6 Pages: 2838-2823
Published: DEC 2020

250. Measurement of single-diffractive dijet production in proton-proton collisions at
root s=8 TeV with the CMS and TOTEM experiments

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration; CMS Collaboration; TOTEM Collaboration
EUROPEAN PHYSICAL JOURNAL C Volume: 80 Issue: 12 Article Number: 1164
Published: DEC 2020

251. Differential flexibility leading to crucial microelastic properties of asymmetric lipid
vesicles for cellular transfection: A combined spectroscopic and atomic force microscopy
studies

By: Mukherjee, Dipanjan; Rakshit, Tatini; Singh, Priya; et al.

COLLOIDS AND SURFACES B-BIOINTERFACES Volume: 196 Article Number:
111363 Published: DEC 2020

252. The Periodic Table

By: Lahiri, Susanta; Ghosh, Ashutosh

JOURNAL OF ASTROPHYSICS AND ASTRONOMY Volume: 41 Issue: 1 Article
Number: 52 Published: DEC 2020

253. Study of streamer development in Resistive Plate Chamber

By: Datta, J.; Tripathy, S.; Majumdar, N.; et al.

JOURNAL OF INSTRUMENTATION Volume: 15 Issue: 12 Article Number: C12006
Published: DEC 2020

254. Interstrip capacitances of the readout board used in large triple-GEM detectors for
the CMS Muon Upgrade

By: Abbas, M.; Abbrescia, M.; Abdalla, H.; et al.

Group Author(s): CMS Muon Grp

JOURNAL OF INSTRUMENTATION Volume: 15 Issue: 12 Article Number: P12019
Published: DEC 2020
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255. E2FS5 promotes prostate cancer cell migration and invasion through regulation of
TFPI2, MMP-2 and MMP-9

By: Karmakar, Deepmala; Maity, Jyotirindra; Mondal, Payel; et al.

CARCINOGENESIS Volume: 41 Issue: 12 Pages: 1780-1767 Published: DEC 2020

256. Probing the Higgs boson through Yukawa force
By: Banerjee, Avik; Bhattacharyya, Gautam
NUCLEAR PHYSICS B Volume: 961 Article Number: 115261 Published: DEC 2020

257. Matter vs vacuum oscillations in atmospheric neutrinos
By: Datta, Jaydeep; Nizam, Mohammad; Ajmi, Ali; et al.
NUCLEAR PHYSICS B Volume: 961 Article Number: 115251 Published: DEC 2020

258. Photodynamic activity attained through the ruptured pi-conjugation of pyridyl
groups with a porphyrin macrocycle: synthesis and the photophysical and
photobiological evaluation of 5-mono-(4-nitrophenyl)-10,15,20-tris-[4-
(phenoxymethyl)pyridine|-porphyrin and its Zn(ii) complex

By: Mazumder, Zeaul H.; Sharma, Debdulal; Sengupta, Devashish; et al.
PHOTOCHEMICAL & PHOTOBIOLOGICAL SCIENCES Volume: 19 Issue: 12 Pages:
1789-1776 Published: DEC 1 2020

259. Retromer retrieves the Wilson disease protein ATP7B from endolysosomes in a
copper-dependent manner

By: Das, Santanu; Maji, Saptarshi; Ruturaj; et al.

JOURNAL OF CELL SCIENCE Volume: 133 Issue: 24  Article Number: jcs246819
Published: DEC 2020

260. Search for elements 119 and 120

By: Khuyagbaatar, J.; Yakushev, A.; Duellmann, Ch E.; et al.

PHYSICAL REVIEW C Volume: 102 Issue: 6 Article Number: 064602 Published:
DEC 2 2020

261. Constraining black hole mimickers with gravitational wave observations

By: Johnson-McDaniel, Nathan K.; Mukherjee, Arunava; Kashyap, Rahul; et al.
PHYSICAL REVIEW D Volume: 102 Issue: 12 Article Number: 123010 Published:
DEC 7 2020

262. Search for bottom-type, vectorlike quark pair production in a fully hadronic final
state in proton-proton collisions at root s=13 TeV

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

PHYSICAL REVIEW D Volume: 102 Issue: 11 Article Number: 112004 Published:
DEC 7 2020

263. Impact of next-nearest-neighbor hopping on ferromagnetism in diluted magnetic
semiconductors
By: Chakraborty, Sourav; Das, Subrat K.; Pradhan, Kalpataru
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PHYSICAL REVIEW B Volume: 102 Issue: 24 Article Number: 245112 Published:
DEC 8 2020

264. Origin of magnetoresistance across the martensitic transformation: formation of
phase fraction (vol 53, 205301, 2020)

By: Modak, M.; Ray, Mayukh K.; Mondal, S.; et al.

JOURNAL OF PHYSICS D-APPLIED PHYSICS Volume: 53 Issue: 50  Article
Number: 509601 Published: DEC 9 2020

265. Flavour effects in gravitational leptogenesis

By: Samanta, Rome; Datta, Satyabrata

JOURNAL OF HIGH ENERGY PHYSICS Issue: 12 Article Number: 67 Published:
DEC 10 2020

266. Observation of electroweak production of W gamma with two jets in proton-proton
collisions at root s=13 TeV

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

PHYSICS LETTERS B Volume: 811 Article Number: 135988 Published: DEC 10
2020

267. Search for a common baryon source in high-multiplicity pp collisions at the LHC
By: Acharya, S.; Adamova, D.; Adler, A.; et al.

Group Author(s): ALICE Collaboration

PHYSICS LETTERS B Volume: 811 Article Number: 135849 Published: DEC 10
2020

268. Multiphonon longitudinal wobbling in Xe-127

By: Chakraborty, S.; Sharma, H. P.; Tiwary, S. S.; et al.

PHYSICS LETTERS B Volume: 811 Article Number: 135854 Published: DEC 10
2020

269. Unveiling the strong interaction among hadrons at the LHC

By: Acharya, S.; Acosta, F. T.; Adamova, D.; et al.

Group Author(s): ALICE Collaboration

NATURE Volume: 588 Issue: 7837 Pages: 232 -+ Published: DEC 10 2020

270. Dependence of inclusive jet production on the anti-k(T) distance parameter in pp
collisions at root s=13 TeV

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

JOURNAL OF HIGH ENERGY PHYSICS Issue: 12 Article Number: 082 Published:
DEC 11 2020

271. Inclusive search for highly boosted Higgs bosons decaying to bottom quark-
antiquark pairs in proton-proton collisions at root s=13 TeV
By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.
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Group Author(s): CMS Collaboration
JOURNAL OF HIGH ENERGY PHYSICS Issue: 12 Article Number: 85 Published:
DEC 11 2020

272. The heptameric structure of the flagellar regulatory protein FlrC is indispensable
for ATPase activity and disassembled by cyclic-di-GMP

By: Chakraborty, Shrestha; Biswas, Maitree; Dey, Sanjay; et al.

JOURNAL OF BIOLOGICAL CHEMISTRY Volume: 295 Issue: 50 Pages: -16960
16974 Published: DEC 11 2020

273. Investigation of different possible excitation modes in neutron-rich As-78

By: Mondal, A. K.; Chakraborty, A.; Mandal, K.; et al.

PHYSICAL REVIEW C Volume: 102 Issue: 6  Article Number: 064311 Published:
DEC 14 2020

274. Inequality Measures: The Kolkata Index in Comparison With Other Measures
By: Banerjee, Suchismita; Chakrabarti, Bikas K.; Mitra, Manipushpak; et al.
FRONTIERS IN PHYSICS Volume: 8 Article Number: 562182 Published: DEC 14
2020

275. Existence of short-range magnetic correlation and observation of large
magnetocaloric effect in BiGdAO3 compound

By: Dutta, Apurba; Jana, Rajesh; Mukherjee, Goutam Dev; et al.

JOURNAL OF ALLOYS AND COMPOUNDS Volume: 846  Article Number: 156221
Published: DEC 15 2020

276. Dysprosium-substitution-induced structural changes of multiferroic
nanocrystalline bismuth ferrite and the investigation through positron annihilation and
other studies

By: Cyriac, Jincemon; Augustine, Saji; Kalarikkal, Nandakumar; et al.

PHYSICA B-CONDENSED MATTER Volume: 599  Article Number: 412431
Published: DEC 15 2020

277. Suppression of poised oncogenes by ZMYNDS8 promotes chemo-sensitization

By: Mukherjee, Shravanti; Adhikary, Santanu; Gadad, Shrikanth S.; et al.

CELL DEATH & DISEASE Volume: 11 Issue: 12 Article Number: 1073 Published:
DEC 152020

278. Effect of micro-environment on protein conformation studied by fluorescence-based
techniques

By: Millan, Sabera; Swain, Bikash Chandra; Tripathy, Umakanta; et al.

JOURNAL OF MOLECULAR LIQUIDS Volume: 320 Article Number: 114489 Part: B
Published: DEC 15 2020

279. Fibre inflation and precision CMB data
By: Bhattacharya, Sukannya; Dutta, Koushik; Gangopadhyay, Mayukh Raj; et al.
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PHYSICAL REVIEW D Volume: 102 Issue: 12 Article Number: 123531 Published:
DEC 18 2020

280. Cold cathode electron emission with ultralow turn-on fields from Au-nanoparticle-
decorated self-organized Si nanofacets

By: Saini, Mahesh; Singh, Ranveer; Sooraj, K. P.; et al.

JOURNAL OF MATERIALS CHEMISTRY C Volume: 8 Issue: 47 Pages: 16895-16880
Published: DEC 21 2020

281. Nanoparticle Induced Morphology Modulation in Spin Coated PS/PMMA Blend
Thin Films

By: Das, Anuja; Dey, Arka Bikash; Chattopadhyay, Shreyasi; et al.

LANGMUIR Volume: 36 Issue: 50 Pages: 15282-15270 Published: DEC 22 2020

282. miRNA 146b mediates the regulation of nucleolar size and activity in polyploid
megakaryocytes

By: Chattopadhyaya, Saran; Banerjee, Subrata

BIOLOGY OF THE CELL Volume: 113 Issue: 2 Pages: 129-118 Published: FEB
2021

Early Access: DEC 2020

283. Supertranslation transition between quasilocal black holes

By: Ghosh, Amit; Ghosh, Avirup; Nanda, Pritam

PHYSICAL REVIEW D Volume: 102 Issue: 12 Article Number: 124061 Published:
DEC 28 2020

284. Fabrication of thiophene-chitosan hydrogel-trap for efficient immobilization of
mercury (II) from aqueous environs

By: Maity, Santu; Naskar, Nabanita; Jana, Biswajit; et al.

CARBOHYDRATE POLYMERS Volume: 251 Article Number: 116999 Published:
JAN 1 2021

285. Recent quarkonium measurements in small systems with the ALICE detector at the
LHC

By: Ghosh, Jhuma

Group Author(s): ALICE Collaboration

NUCLEAR PHYSICS A Volume: 1005 Special Issue: SI  Article Number: 121794
Published: JAN 2021

286. Guidelines for the use and interpretation of assays for monitoring autophagy (4th
edition)

By: Klionsky, Daniel J.; Abdel-Aziz, Amal Kamal; Abdelfatah, Sara; et al.

AUTOPHAGY Volume: 17 Issue: 1 Pages: 382-1 Published: 2021

287. Reciprocal interplay between asporin and decorin: Implications in gastric cancer
prognosis
By: Basak, Dipjit; Jamal, Zarqua; Ghosh, Arnab; et al.
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PLOS ONE Volume: 16 Issue: 8 Article Number: e0255915 Published: 2021

288. Application of CRISPR-Cas systems in neuroscience

By: Bonnerjee, Deepro; Bagh, Sangram

ADVANCES IN CRISPR/CAS AND RELATED TECHNOLOGIES Book Series: Progress in
Molecular Biology and Translational Science Volume: 178 Pages: 264-231

Published: 2021

289. Advanced switching DE algorithm based PTS companding technique for PAPR
reduction in OFDM systems

By: Rakshit, Mahua; Bhattacharjee, Subhankar; Garai, Gautam; et al.
TELECOMMUNICATION SYSTEMS Volume: 77 Issue: 1 Pages: 128-109 Published:
MAY 2021

Early Access: JAN 2021

290. Search for top squark pair production using dilepton final states in pp collision
data collected at root s=13TeV

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

EUROPEAN PHYSICAL JOURNAL C Volume: 81 Issue: 1 Article Number: 3
Published: JAN 5 2021

291. Rapid gram-scale synthesis of Au/chitosan nanoparticles catalysts using solid
mortar grinding

By: Reddy, K. Paul; Meerakrishna, R. S.; Shanmugam, P.; et al.

NEW JOURNAL OF CHEMISTRY Volume: 45 Issue: 1 Pages: 446-438 Published:
JAN 7 2021

292. Measurements of production cross sections of polarized same-sign W boson pairs
in association with two jets in proton-proton collisions at root s=13 TeV

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

PHYSICS LETTERS B Volume: 812  Article Number: 136018 Published: JAN 10
2021

293. Evidence for electroweak production of four charged leptons and two jets in proton-
proton collisions at root s=13 TeV

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

PHYSICS LETTERS B Volume: 812  Article Number: 135992 Published: JAN 10
2021

294. Large back-angle quasielastic scattering for Li-7 +Tb- 159

By: Biswas, Piyasi; Mukherjee, A.; Chattopadhyay, D.; et al.

PHYSICAL REVIEW C Volume: 103 Issue: 1 Article Number: 014606 Published:
JAN 11 2021
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295. Search for dark matter produced in association with a leptonically decaying Z
boson in proton-proton collisions at root s=13TeV

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

EUROPEAN PHYSICAL JOURNAL C Volume: 81 Issue: 1 Article Number: 13
Published: JAN 11 2021

296. Correlations of azimuthal anisotropy Fourier harmonics with subevent cumulants
in pPb collisions at root s(NN)=8.16 TeV

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

PHYSICAL REVIEW C Volume: 103 Issue: 1 Article Number: 014902 Published:
JAN 14 2021

297. Dynamical study of nonlinear ion acoustic waves in presence of charged space
debris at Low Earth Orbital (LEO) plasma region

By: Mukherjee, A.; Acharya, S. P.; Janaki, M. S.

ASTROPHYSICS AND SPACE SCIENCE Volume: 366 Issue: 1 Article Number: 7
Published: JAN 14 2021

298. Electronic structure and intrinsic dielectric polarization of defect-engineered rutile
TiO2

By: Mandal, Suman; Skala, Tomas; Menon, Krishnakumar S. R.

JOURNAL OF MATERIALS CHEMISTRY C Volume: 9 Issue: 2 Pages: 599-595
Published: JAN 14 2021

299. Ca2+-substitution effect on the defect structural changes in the quadruple
perovskite series Cal+xCu3-xTi4012 studied by positron annihilation and
complementary methods

By: Barad, Divyesh, V; Mange, Priya L.; Jani, Komal K.; et al.

CERAMICS INTERNATIONAL Volume: 47 Issue: 2 Pages: 2640-2631 Published:
JAN 15 2021

300. Direct observation of effect of crowding induced macromolecular hydration on
molecular breathing in the stem of Fork-DNA by single-molecule FRET
microspectroscopy

By: Mondal, Soma; Mishra, Padmaja P.

INTERNATIONAL JOURNAL OF BIOLOGICAL MACROMOLECULES Volume: 167
Pages: 569-559 Published: JAN 15 2021

301. Phospholipid Asymmetry in Biological Membranes: Is the Role of
Phosphatidylethanolamine Underappreciated?

By: Chakrabarti, Abhijit

JOURNAL OF MEMBRANE BIOLOGY Volume: 254 Issue: 2 Pages: 132-127
Published: APR 2021

302. Interplay of mass imbalance and frustration in correlated band insulators
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By: Chattopadhyay, Anwesha
PHYSICAL REVIEW B Volume: 103 Issue: 4 Article Number: 045125 Published:
JAN 20 2021

303. Understanding the ferromagnetic-insulator phase in manganites through a
localized band model

By: Paul, Sanjukta; Yarlagadda, Sudhakar

PHYSICAL REVIEW B Volume: 103 Issue: 3 Article Number: 035140 Published:
JAN 25 2021

304. Evidence for Higgs boson decay to a pair of muons

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

JOURNAL OF HIGH ENERGY PHYSICS Issue: 1 Article Number: 148 Published:
JAN 25 2021

305. Search for the lepton flavor violating decay tau -> 3 mu in proton-proton collisions
at root s=13 TeV

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

JOURNAL OF HIGH ENERGY PHYSICS Issue: 1 Article Number: 163 Published:
JAN 26 2021

306. Impact of porous nanomaterials on inhibiting protein aggregation behaviour
By: Bardhan, Munmun; Dolui, Sandip; Chaudhuri, Siddhi; et al.
RSC ADVANCES Volume: 11 Issue: 6 Pages: 3362-3354 Published: JAN 27 2021

307. Impact of surface defects in electron beam evaporated ZnO thin films on FET
biosensing characteristics towards reliable PSA detection

By: Chakraborty, B.; Saha, R.; Chattopadhyay, S.; et al.

APPLIED SURFACE SCIENCE Volume: 537  Article Number: 147895 Published:
JAN 30 2021

308. Decay spectroscopy of Sn-117,Sn-118
By: Das, Sangeeta; Adhikari, Anik; Alam, S. S.; et al.
NUCLEAR PHYSICS A Volume: 1006 Article Number: 122079 Published: FEB 2021

309. Addressing gamma-ray emissions from dark matter annihilations in 45 Milky Way
satellite galaxies and in extragalactic sources with particle dark matter models

By: Halder, Ashadul; Banerjee, Shibaji; Pandey, Madhurima; et al.

MONTHLY NOTICES OF THE ROYAL ASTRONOMICAL SOCIETY Volume: 500 Issue:
4 Pages: 5602-5589 Published: FEB 2021

310. Interaction of metal oxide nanoparticles with microplastics: Impact of weathering
under riverine conditions

By: Singh, Nisha; Khandelwal, Nitin; Tiwari, Ekta; et al.

WATER RESEARCH Volume: 189 Article Number: 116622 Published: FEB 1 2021



Annual Report 2020-21

311. Effects of free soluble iron on thermal aggregation of hemoglobin

By: Debnath, Sushanta; Chakrabarti, Abhijit

BIOPHYSICAL CHEMISTRY Volume: 269  Article Number: 106527 Published: FEB
2021

312. Characterization, spectroscopic investigation of defects by positron annihilation,
and possible application of synthesized PbO nanoparticles*

By: Ali, Sk Irsad; Das, Anjan; Agrawal, Apoorva; et al.

CHINESE PHYSICS B Volume: 30 Issue: 2 Article Number: 026103 Published:
FEB 2021

313. MAGIC Observations of the Nearby Short Gamma-Ray Burst GRB 160821B*

By: Acciari, V. A.; Ansoldi, S.; Antonelli, L. A.; et al.

Group Author(s): MAGIC Collaboration

ASTROPHYSICAL JOURNAL Volume: 908 Issue: 1 Article Number: 90 Published:
FEB 2021

314. Collapse of an axion scalar field

By: Chakrabarti, Soumya

EUROPEAN PHYSICAL JOURNAL C Volume: 81 Issue: 2 Article Number: 124
Published: FEB 2021

315. Centrality dependence of J/psi and psi(2S) production and nuclear modification in
p-Pb collisions at <mml:msqrt>sNN</mml:msqrt>=8.16 TeV

By: Acharya, S.; Acosta, F. T.; Adam, J.; et al.

Group Author(s): ALICE Collaboration

JOURNAL OF HIGH ENERGY PHYSICS Issue: 2 Article Number: 2 Published: FEB
12021

316. Development of Econophysics: A Biased Account and Perspective from Kolkata
By: Chakrabarti, Bikas K.; Sinha, Antika
ENTROPY Volume: 23 Issue: 2 Article Number: 254 Published: FEB 2021

317. The CMS Phase-1 pixel detector upgrade

By: Adam, W.; Bergauer, T.; Bloch, D.; et al.

Group Author(s): CMS Collaboration

JOURNAL OF INSTRUMENTATION Volume: 16 Issue: 2 Article Number: P02027
Published: FEB 2021

318. The very forward CASTOR calorimeter of the CMS experiment

By: Khachatryan, V.; Sirunyan, A. M.; Tumasyan, A.; et al.

Group Author(s): CMS Collaboration

JOURNAL OF INSTRUMENTATION Volume: 16 Issue: 2 Article Number: P02010
Published: FEB 2021
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319. Fast simulation of avalanche and streamer in GEM detector using hydrodynamic
approach

By: Rout, P. K.; Datta, J.; Roy, P.; et al.

JOURNAL OF INSTRUMENTATION Volume: 16 Issue: 2 Article Number: P0O2018
Published: FEB 2021

320. Effects of vector magnetic field on electromagnetically induced transparency with lin
perpendicular to lin polarization

By: Das, Bankim Chandra; Das, Arpita; Bhattacharyya, Dipankar; et al.

JOURNAL OF THE OPTICAL SOCIETY OF AMERICA B-OPTICAL PHYSICS Volume: 38
Issue: 2 Pages: 594-584 Published: FEB 1 2021

321. Dynamics of QCD matter - current status

By: Jaiswal, Amaresh; Haque, Najmul; Abhishek, Aman; et al.

INTERNATIONAL JOURNAL OF MODERN PHYSICS E Volume: 30 Issue: 2 Article
Number: 2130001 Published: FEB 2021

322. Study of modification of the magnetic and magnetocaloric properties with Gd
doping in Sm-Sr based manganite compounds: Influence of short range charge-orbital
ordering

By: Mazumdar, Dipak; Das, Kalipada; Das, I.

JOURNAL OF MAGNETISM AND MAGNETIC MATERIALS Volume: 519 Article
Number: 167413 Published: FEB 1 2021

323. Separation of no-carrier-added Hg-195,Hg-195m,Hg-197m from proton irradiated
Au target by TK200 and DGA-N resins

By: Choudhury, Dibyasree; Lahiri, Susanta; Nag, Tarak Nath; et al.

JOURNAL OF RADIOANALYTICAL AND NUCLEAR CHEMISTRY Volume: 327 Issue: 3
Pages: 1303-1299 Published: MAR 2021

324. Remarkable performance of the unique Pd-Fe203 catalyst towards EOR and ORR:
non-Pt and non-carbon electrode materials for low-temperature fuel cells

By: Adhikary, Rajib; Sarkar, Dipankar; Mukherjee, Manabendra; et al.

JOURNAL OF MATERIALS CHEMISTRY A Volume: 9 Issue: 5 Pages: 3065-3052
Published: FEB 7 2021

325. Many-body localization and enhanced nonergodic subdiffusive regime in the
presence of random long-range interactions

By: Prasad, Yogeshwar; Garg, Arti

PHYSICAL REVIEW B Volume: 103 Issue: 6  Article Number: 064203 Published:
FEB 8 2021

326. Transverse-momentum and event-shape dependence of D-meson flow harmonics in
Pb-Pb collisions at root(S)(NN)=5 . 02 TeV

By: Acharya, S.; Adamova, D.; Adler, A.; et al.

Group Author(s): ALICE Collaboration
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PHYSICS LETTERS B Volume: 813 Article Number: 136054 Published: FEB 10
2021

327. Pion-kaon femtoscopy and the lifetime of the hadronic phase in Pb-Pb collisions at
root(S)(NN)=2 . 76 TeV

By: Acharya, S.; Adamova, D.; Adler, A.; et al.

Group Author(s): ALICE Collaboration

PHYSICS LETTERS B Volume: 813  Article Number: 136030 Published: FEB 10
2021

328. Studies of charm and beauty hadron long-range correlations in pp and pPb
collisions at LHC energies

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

PHYSICS LETTERS B Volume: 813  Article Number: 136036 Published: FEB 10
2021

329. An upgraded focal plane detector for the MAGNEX spectrometer

By: Torresi, D.; Sgouros, O.; Soukeras, V; et al.

Group Author(s): NUMEN Collaboration

NUCLEAR INSTRUMENTS & METHODS IN PHYSICS RESEARCH SECTION A-
ACCELERATORS SPECTROMETERS DETECTORS AND ASSOCIATED EQUIPMENT
Volume: 989 Article Number: 164918 Published: FEB 11 2021

330. Investigating the Binding Interaction between beta-Lactoglobulin and Vitamin B12:
A Spectroscopic and Computational Approach

By: Rout, Janmejaya; Swain, Bikash C.; Subadini, Suchismita; et al.

BIOPHYSICAL JOURNAL Volume: 120 Issue: 3 Supplement: 1 Pages: 205 A-205A
Meeting Abstract: 995 -Pos Published: FEB 12 2021

331. Role of 3d-4f exchange interaction and local anti-site defects in the magnetic and
magnetocaloric properties of double perovskite Ho2CoMnO6 compound

By: Mazumdar, Dipak; Das, I.

JOURNAL OF APPLIED PHYSICS Volume: 129 Issue: 6  Article Number: 063901
Published: FEB 14 2021

332. Velocity shear effect on Jeans instability in a viscoelastic fluid

By: Chakrabarti, Nikhil

PHYSICS LETTERS A Volume: 389  Article Number: 127084 Published: FEB 15
2021

333. Simplified approach of investigation of binding energy for fermionic pairing in two
dimensional Fermi liquid type superconducting materials at finite low temperature

By: Pal, Soumyadipta; Datta, Subarna

PHYSICA C-SUPERCONDUCTIVITY AND ITS APPLICATIONS Volume: 581 Article
Number: 1353804 Published: FEB 15 2021
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334. Cooperative Dynamics in the Fiber Bundle Model

By: Chakrabarti, Bikas K.; Biswas, Soumyajyoti; Pradhan, Srutarshi

FRONTIERS IN PHYSICS Volume: 8 Article Number: 613392 Published: FEB 15
2021

335. Symmetry Origin of the Dzyaloshinskii-Moriya Interaction and Magnetization
Reversal in YVO3

By: Sharma, Shivani; Shanbhag, Pavitra N.; Orlandi, Fabio; et al.

INORGANIC CHEMISTRY Volume: 60 Issue: 4 Pages: 2202-2195 Published: FEB
152021

336. Topological shadows and complexity of islands in multiboundary wormholes

By: Bhattacharya, Aranya; Chanda, Anindya; Maulik, Sabyasachi; et al.

JOURNAL OF HIGH ENERGY PHYSICS Issue: 2 Article Number: 152 Published:
FEB 17 2021

337. lonic Liquid-Induced Phase-Separated Domains in Lipid Multilayers Probed by X-
ray Scattering Studies

By: Gupta, Ritika; Singh, Arnab; Srihari, Velaga; et al.

ACS OMEGA Volume: 6 Issue:7 Pages: 4987-4977 Published: FEB 23 2021

338. From oscillation dip to oscillation valley in atmospheric neutrino experiments
By: Kumar, Anil; Khatun, Amina; Agarwalla, Sanjib Kumar; et al.

EUROPEAN PHYSICAL JOURNAL C Volume: 81 Issue: 2 Article Number: 190
Published: FEB 25 2021

339. Secondary Radiation in Ion Therapy and Theranostics: A Review

By: Nandy, Maitreyee

FRONTIERS IN PHYSICS Volume: 8 Article Number: 598257 Published: FEB 25
2021

340. Vital insights into prokaryotic genome compaction by nucleoid-associated protein
(NAP) and illustration of DNA flexure angles at single-molecule resolution

By: Purkait, Debayan; Bandyopadhyay, Debolina; Mishra, Padmaja P.
INTERNATIONAL JOURNAL OF BIOLOGICAL MACROMOLECULES Volume: 171
Pages: 111-100 Published: FEB 28 2021

341. Magnetic and transport properties of inverse Heusler compound Cr2CoAl

By: Datta, Amrita; Modak, Mantu; Paul, Pralay; et al.

JOURNAL OF MAGNETISM AND MAGNETIC MATERIALS Volume: 521 Article
Number: 167522 Part: 2 Published: MAR 1 2021

342. Rapid synthesis of ZnO nanowires and nanoplates with highly enhanced
photocatalytic performance

By: Choudhary, Shipra; Sahu, Kavita; Bisht, Aditi; et al.

APPLIED SURFACE SCIENCE Volume: 541 Article Number: 148484 Published:
MAR 1 2021
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343. Perspectives in small systems: Heavy quarks and HBT radii

By: Das, Debasish

NUCLEAR PHYSICS A Volume: 1007 Article Number: 122132 Published: MAR
2021

344. Production of light-flavor hadrons in pp collisions at root s=7 and root s=13 Tev
By: Acharya, S.; Acosta, F. T.; Adam, J.; et al.

Group Author(s): ALICE Collaboration

EUROPEAN PHYSICAL JOURNAL C Volume: 81 Issue: 3 Article Number: 256
Published: MAR 2021

345. Measurements of pp -> ZZ production cross sections and constraints on anomalous
triple gauge couplings at root s=13 TeV

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

EUROPEAN PHYSICAL JOURNAL C Volume: 81 Issue: 3 Article Number: 200
Published: MAR 1 2021

346. Search for dark photons in Higgs boson production via vector boson fusion in
proton-proton collisions at root s=13 TeV

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

JOURNAL OF HIGH ENERGY PHYSICS Issue: 3 Article Number: 011 Published:
MAR 1 2021

347. Orthorhombic phases in bulk pure HfO2: Experimental observation from perturbed
angular correlation spectroscopy

By: Banerjee, D.; Sewak, R.; Dey, C. C.; et al.

MATERIALS TODAY COMMUNICATIONS Volume: 26  Article Number: 101827
Published: MAR 2021

348. Measurement of the inclusive and differential Higgs boson production cross sections
in the leptonic WW decay mode at p root s=13 TeV

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

JOURNAL OF HIGH ENERGY PHYSICS Issue: 3 Article Number: 3 Published: MAR
1 2021

349. Probing the star formation origin of gamma-rays from 3FHL J1907.0+0713

By: Ergin, T.; Saha, L.; Bhattacharjee, P.; et al.

MONTHLY NOTICES OF THE ROYAL ASTRONOMICAL SOCIETY Volume: 501 Issue:
3 Pages: 4237-4226 Published: MAR 2021

350. Multiwavelength analysis of low surface brightness galaxies to study possible dark
matter signature
By: Bhattacharjee, Pooja; Majumdar, Pratik; Das, Mousumi; et al.
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MONTHLY NOTICES OF THE ROYAL ASTRONOMICAL SOCIETY Volume: 501 Issue:
3 Pages: 4254-4238 Published: MAR 2021

351. Holographic entanglement entropy for Lif(4)((2)) x S-1 x S-5 spacetime with string
excitations

By: Maulik, Sabyasachi; Singh, Harvendra

PHYSICAL REVIEW D Volume: 103 Issue: 6  Article Number: 066003 Published:
MAR 2 2021

352. Nonthermal hot dark matter from inflaton or moduli decay: Momentum distribution
and relaxation of the cosmological mass bound

By: Bhattacharya, Sukannya; Das, Subinoy; Dutta, Koushik; et al.

PHYSICAL REVIEW D Volume: 103 Issue: 6  Article Number: 063503 Published:
MAR 4 2021

353. Structural, magnetic, and magnetocaloric properties of the multiferroic host double
perovskite compound Pr2FeCrO6

By: Mazumdar, Dipak; Das, I

PHYSICAL CHEMISTRY CHEMICAL PHYSICS Volume: 23 Issue: 9 Pages: -5596
5606 Published: MAR 7 2021

354. Search for new physics in top quark production with additional leptons in proton-
proton collisions at root s=13 TeV using effective field theory

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

JOURNAL OF HIGH ENERGY PHYSICS Issue: 3 Article Number: 095 Published:
MAR 9 2021

355. Excitation of plasma wakefields by intense ultra-relativistic proton beam

By: Karmakar, Mithun; Patel, Bhavesh; Chakrabarti, Nikhil; et al.
CONTRIBUTIONS TO PLASMA PHYSICS Volume: 61 Issue: 6 Article Number:
€202000215 Published: JUL 2021

356. Probing interacting dark energy and scattering of baryons with dark matter in light
of the EDGES 21-cm signal

By: Mukhopadhyay, Upala; Majumdar, Debasish; Datta, Kanan K.

PHYSICAL REVIEW D Volume: 103 Issue: 6  Article Number: 063510 Published:
MAR 11 2021

357. All-sky search in early O3 LIGO data for continuous gravitational-wave signals from
unknown neutron stars in binary systems

By: Abbott, R.; Abbott, T. D.; Abraham, S.; et al.

Group Author(s): LIGO Sci Collaboration; Virgo Collaboration

PHYSICAL REVIEW D Volume: 103 Issue: 6  Article Number: 064017 Published:
MAR 12 2021
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358. Observation of ordered arrays of endotaxially grown nanostructures from size-
selected Cu-nanoclusters deposited on patterned substrates of Si

By: Mondal, Shyamal; Chowdhury, Debasree; Das, Pabitra; et al.

PHYSICAL CHEMISTRY CHEMICAL PHYSICS Volume: 23 Issue: 10 Pages: -6009
6016 Published: MAR 14 2021

359. Symmetries of stationary points of the G-invariant potential and the framework of
the auxiliary group

By: Krishnan, R.

PHYSICAL REVIEW D Volume: 103 Issue: 5 Article Number: LO51701 Published:
MAR 17 2021

360. Scaling or multiscaling: Varieties of universality in a driven nonlinear model

By: Mukherjee, Sudip; Basu, Abhik

PHYSICAL REVIEW E Volume: 103 Issue: 3  Article Number: 032126 Published:
MAR 18 2021

361. Measurement of differential t(tjover-bar production cross sections using top quarks
at large transverse momenta in pp collisions at root s=13 TeV

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

PHYSICAL REVIEW D Volume: 103 Issue: 5  Article Number: 052008 Published:
MAR 19 2021

362. New lifetime measurement for the 2(1)(+) level in Sn-112 by the Doppler-shift
attenuation method

By: Kundu, A.; Laskar, Md S. R.; Palit, R.; et al.

PHYSICAL REVIEW C Volume: 103 Issue: 3 Article Number: 034315 Published:
MAR 22 2021

363. X-ray-Based Techniques to Study the Nano-Bio Interface
By: Sanchez-Cano, Carlos; Alvarez-Puebla, Ramon A.; Abendroth, John M.; et al.
ACS NANO Volume: 15 Issue: 3 Pages: 3807-3754 Published: MAR 23 2021

364. WS2 Nanosheet/Si p-n Heterojunction Diodes for UV-Visible Broadband
Photodetection

By: Pal, Suparna; Mukherjee, Subhrajit; Jangir, Ravindra; et al.

ACS APPLIED NANO MATERIALS Volume: 4 Issue:3 Pages: 3251-3241 Published:
MAR 26 2021

365. Supernova neutrino detection through neutron emission by nuclei

By: Bhattacharjee, Pijushpani; Kar, Kamales

EUROPEAN PHYSICAL JOURNAL-SPECIAL TOPICS Volume: 230 Issue: 2 Special
Issue: SI Pages: 515-505 Published: MAY 2021

366. Carbon doping-induced defect centers in anodized alumina with enhanced optically
stimulated luminescence
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By: Bhowmick, S.; Pal, S.; Singh, A.; et al.
JOURNAL OF MATERIALS SCIENCE-MATERIALS IN ELECTRONICS Volume: 32
Issue: 8 Pages: 10643-10635 Published: APR 2021

367. Search for nonresonant Higgs boson pair production in final states with two bottom
quarks and two photons in proton-proton collisions at root s=13 TeV

By: Sirunyan, A. M.; Tumasyan, A.; Adam, W.; et al.

Group Author(s): CMS Collaboration

JOURNAL OF HIGH ENERGY PHYSICS Issue: 3  Article Number: 257 Published:
MAR 29 2021

368. VHE gamma-ray detection of FSRQ QSO B1420+326 and modeling of its enhanced
broadband state in 2020

By: Acciari, V. A.; Ansoldi, S.; Antonelli, L. A.; et al.

Group Author(s): MAGIC Collaboration

ASTRONOMY & ASTROPHYSICS Volume: 647 Article Number: A163 Published:
MAR 29 2021
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