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HEATT &T IR=T

gessiA (e )

FR-Teg ITHYUT HEUE (VELARLAME) AU FT THF WA IHTHUE
eI 81 ¥§ WANFe fumer (13.R), #Ra wWeR s Ui
Reafa Fared FEU §1 HEA A O “Neal A0 vd A
Aifadh IFTauE R (WIARAE) F AR ¥ §gg A e
10 3agaY, 2000 F' 3§ HEYW & ATH TGaAP JUAG A0Ta#
. 0. g & a9 W ge-gen (U HE (TILHRLIME.)
forar |

TELIR.IATE. & IARFH g [afdearea & aftias o, dh.oe. gae
& YOl F T @ fL.uw. Agdl e, Paddl g1 IRENE Fgrad
ST FIF g51 Feerare feafdeaeT & € 5. wH.aR. Reer A serad
1966 & ST. YHIE & 9 UHHI & T A FRINR T fHAT 58S ead
9. dLud. seanR o tvae T F Gue & e FeuE F T A
HANR TgoT Far| JTaad 1983 # . sf@vs a vy F 30 Ages
F T ¥ FEAR FHT S0 FEFT H 7.3.7. ¥ urR-Rasy =
fuies Az W 9gwr aur 9.3 g FFE F 6aST i TREr a1
& fav v wHlam GRS #1157 FAT AT a¥ 1985 H 3caAT weer
depreldl FEgEA At T dl faady ¥ vy oRew & f@Afor & fav
AR 9 IR qUT WA FoAl f39mT, 9Ra WHR g Iadi @
Iradt Al YR F a¥ ¥ RAcdT FeRar YadT FI FT ITeAET
feam saa: sealt 1990 #F !, WAPRISTT # NI 66 THS A
FOIdid T A TAT 3/ H-WUS G WEATT HiT FAIAT Y

. sE@us & 915 SFEad 1992 A W. vE.uy. A o §EUE F s
HT GSHR TEOT AT 3% 9S-TE0T 4T a¥ 1996 & (el # a=4r gRWW
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TR @ & g & TEuT & fhar-damar F digar 3w s At
gut & 39e fafdse sE® § RaT W, a.ud. A 3eed 2001 A
qariaged g I N IR.TH. Faholl 7 AewF F &7 A FEAAR Tg07
frarl W. Fowolt & o N fFanr wEd F 19 FaE, 2005 @
15 73, 2011 aF fAde®d & 0 # FF WH@M 30 a1 0. At T
o e 28 3rdd, 2012 dF WEU F FHASRT @EAF & T H F
fFarl 59 sWea W, S¥-a FAR sErEElt R 09 3de, 2017 aF
T & Aeusd Wl T & qdAd f@Aeusd & & F 0. Ry
AIFCR & fGaF 10 3rdr, 2017 &t FEANR T80T faHvaml

FEIE HT AR IRET W, RS # fud § @ e,
FOYET HTEATIAT a7 i getae fdw i srcaryfas ghaure syasy g
Tgl W dad ¥ F, Nead. F&9FA § @F @ a¥ 2017 § vA.vHEL.
(ifad) 1 FFA Ta™T ST W T FEAE A TS wEewm HA
FRAR-Ffasi va oEl F1 dM@F sHor gar war 2

T

)

HEI AfOg v dgifar A & aw o F A aqEue &9
diee.d). smE gRr Al FF R S B

TIANIME. HT A0S FHE A & A Iquuera g1 s &
yfawaor Rgea 3R sufa-smamht &t figa®a &1 sreggesr e
T g1 A WP F g fedwer & & # & I 31 swfAfy &
& F sreqaue Frf # e wogt 3R W wae, Aoy wiftufa
wgfafr W afasw deth waeam, WA wael § 915 wegl qur @iy
Ul & AME AfAd 1 dEd Rgd aHg gRT diseEriodE faeayor
iR i FE RgE, defhE i au Fedwd W R
ST g
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Hifadhr & & F @ #iRh, Fufa gard sifad, Faen g @
FOYLAA, 3T FaAl batdalraral adr Fr Rgra & g F &5F
I §1 @ iR F sEAEhT gaAaler gSeNA, ged AT avaer
st aur smenreen F RAEm W FF FY I § aufAa gered
Hifadr & wogw & H wgHeag sadcld JoTTel, AWRERINE ol T
FoteY auT ANRRNTew F1 reaye afEafea § R R A, FaeA
& Rgia dur RFeor Rga & Wedfes aur A-wedfea Rvesw W
afrgar & 3Awor frar o W@ B SgRee sifad, weed st
dftw dor g, WA qur 7= Asa F FfaRwa difadHr F
faffiesr wgast W IHUE 3T FeT FAAAEel & Aada o
YT, ARAT FIfeAT deremel (3ME.0A.301.) FEAT, FT FEET ¢

3Yclfeer

a¥ 1992 ¥ EFIE A W g &1 o9 wFfa fFFar §, o §vua &
THT TSET F Yeod TET T HRTSET FFAET § IR aar 21
UEA & 5 GG 1 3 dafas Aeee & fov [ega fFar
g1 W IreF der, ot . FETeI, W RN Amer v o e
NIFAR N Afed FTAET HEAPR [EHR F el fRam @1 vd ay
2018 # W. ey ¥ 3 # f TR [WEFR F eaea sifadhr &
a7 & yyw Afger dfas F w0 F Wepa FAr mam @ w0F 9 F
3chse ARSI F fAT 3¢ e WA Hr Felfdy, geasht va gersyor
WERR adT I Aaew wEsaa &1 yya #ifas sifad e (2012)
¥ FFATAd & am 9. T 39 [TEPR F 9°d F I ORI F
tF AF dfAaF &1 a¥ 2017 A, AW A GART WA F 0RA &
10 Y@ 3[HYTe Heal A Ggar & a4

e
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2
fAcers &1 yfddes

sq gfaded F e 2020 ¥ ARY 2021 d& A 3a™ & FFATHAAT F
affca RaRor @ s &1 Rod af Raw d, &7 IR AgE @i
geell oeY HT WA Pufa 3 A 2021 F q@dt aew A yeame ufa
# ¥ 59 7eHQ F @t gfAar &, e f ypfas a7 F T =
fGar ¢ Oww a7 wvue off srgar 7€t W AN, wF arew e
T HEIA g & o, gAa 39T rfteier darfore afafdfeat & s &
ar AAaEaT T HA FT 7 g, I W1l 59 3T & R Fy
fhrarserat #1 arier Y afota

1. ®ifas 7@ § e e A wfafkan A= 2020 & 3T &
FAS AAAT N T&AT e o9, TTUH & oEl AR 9OFe sEeRd
IEAATHT T FATE &1 IS F T ¢ a HUA W ST FHS § N q@r ¥
TS T @ FT FT THd ol TEU A AW Fhawr FF d¢ F o
T 4Tl S € Eel weX # Ft el o g, ol B wewe # arw
e # Al & & 1 e AW A AR @ @ e sk wead
2021 d& 9RET H (@ ardl AT E&AT FAT g1 T ST dh qad de
HE aF A F FEYT F BT F 9T A9 FT GAT Ag0 AT 9|
TEI fY GRUW Teret @ AfF sifaw w1 @ Ao @ o @t
qIgo foham |

2. IEAT: FIfAT & FROT JeIOF T A I FAUS F FROT 2020 H
AT HF FTH FAT dF qfAT ET a¥ 2020 H Fas H YAT aat
gl M.Sc B TS 2022 F HY ISTHA U FT o $HH Ylafvaa
A F Y g 2021 & dafOrw Fdsw &1 ootea fFar § 3K 3@
TF a¥ # e & § i dATe ga | &1 gfaay dAee 7 @
arell it A AT AT FT 39ANT, FHW A¥ TH AT AR FA AT
SN 50 AGTART & ek wsft wanv erasaT & & I §)
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3. gy fgfaaan @@ swad 2021 # ¥H™ wal 1 g &g 9x
fgiFa o R & 3k Gwd @ &9 @ sifadhr & 3k o afoT #)
FRT Y&dla FisR FT foar arm siifadht & i, qumrd 9y v s gé
gwadt AR Aa F st N T F FE wEEd F 9 A O
FEAR Tg0T FT foram g

4. YO+ FiFA: Rod 156 Ade § sifod v § Fd st vvr
F$ doF F WA A@T fFAT T FHA 12-14 rECaT, 2020 F SR
HTAAST ACIH ¥ I FaeA 2020 (YouQu2020) da&F &1 3T
fFan sRa @R TR Ifad dwa e gFAdT §F @EUT F FE
el & wfaanfaar 11 wvaer 7 3T F 37 RNEw wowaaT & g87 &
¥ FareA gaar IR wufaa gard sifadr & a7 & ufdenfar @ =i
Y|

5. B: 39 349 & SR 18 Wivw.dt vad 5 UH.UHH! SET o yaer ferar
3R 8 BmEY & et N & AT AT AN

6. aET Wl F WItd YA FEA A FAEA Il 3N FOR & a7 7
T F6 & v Faa v gl=nfadr @, siRa @R i QUEST
RIS & Headid Hecaqol faccdiar werrar wrea & ¢ wafad verd
87 A HF F g Th R TGET of Fol AHA W &7 & faw st
e weraar ured &1 o §

I, =TT AR
facers
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3

et afwe

(2020-21)
Y F.ud. = IEPET, AV Fol AT (TdH) vd
(3reT8T) afEa, @A St e, sRd WK,

Jorefdd sraet, SEufa el AR
A, HFS - 400 001

Aarct guar aa §gFd A9 (IR, Tog )

YTATY] FAT fI8MmT, AR TR
IURIF e, SAufd Al AR
A, HFS - 400 001

st Rar awrer wgFd afaa (faed)

YIATY] FAT fI8mT, AR TR
IURIF e, SAufd fAasl AR
AT, FFIS - 400 001

. gt sifaes aiss  uregge AP TEIR. T
rege], v U, Ao e,
AN, Fleral, HFES - 400 005

ar. &Y. 3R+ g, sodw e vy,
#.3ms.d. aReR, armeofl,
Yol - 600 113

9. FEfAET SemTear g, SRdT FifeghT aFu=, 203,

#.&. Az, Frawar - 700 108
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7. 9. oA HEYET, HAFIGTAS a8
@EEEE & FROT e | HEas Reafeamera-away St e,
11.01.2021 d%) Ao R 9y deg
(F.wA.-Srus.-ddeg.)
ALY Feg 9, AFas faeafagmes,
HTeNT Hoq,
HFaS - 400 098
W, AEATAT FAT sAREHE NHET
(AT 2021 & WL TH.UA. | T HANT IO HEI,
3 & T W) 36/, AH IMNY=ATeen, VAfAITHTEN
#sd, gedEg - 500 046
8. |fodes, 3= Maw 3o fam f@smer, 3.9.
() SLdL3 F A,
e a9, W¥eRe - 211 001
9. |5t vg.va. Agar 4, Farsd T,
HIeHIar - 700 001
10. | sit 3rgelter Agar 4, YT #TA,
HIeHIar - 700 027
11. | it To=ier Agar 4, 9T AT,
HIeHIar - 700 027
12. | WY. R ASPRR s
(9=T) glIer-aeg HTHUTT WU

AR - 211 019

@l

st ey e, R 59 e # ardft g & R-agew afRe
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HT G
afora
FH 9. AT YEATH §-Ad
1. | ®eamor ghad! (foeed W) | haR o kalyan@hri.res.in
2. | geldr &E NHET ‘T batra@hri.res.in
3. |3 gt o WhET ‘T suri@hri.res.in
4. |HR. gargl 9hEY ‘T thanga@hri.res.in
5. |Ued. udeg THL BT ST | raghu@hri.res.in
6. |dH.uw. gdmEad NHET ‘T dalawat@bhri.res.in
7. |9.%. mHAR NHET ‘T ratnapk@bhri.res.in
8. |#elS FAR NHET ‘T myadav@hri.res.in
9. | T T ‘T gyan@hri.res.in
10. | gHN TH. AE =T ‘w hemangimshah@hri.res.in
11. |33 daher qo X ‘T umeshdubey@hri.res.in
sitfaehr
12. Aerhr ASFER ICEtic pinaki@hri.res.in
13. | feha Sase AhER ‘T dileep@hri.res.in
14. | &) 9w TEL NHIT Sy pareek@hri.res.in
15. | YWeTolld A 9hET ‘T prasen@bhri.res.in
16. | d9¥ FAR N THL NHIT Sy tapas@bhri.res.in
17. 3RIYFSUT el NHIR ‘T’ asesh@hri.res.in
18. 3soad 4ol NHET ‘T ujjwal@hri.res.in
19. |fefa @ar 3 AhEY ‘T aditi@hri.res.in
20. | 30%0T HAR qfd AhEY ‘T akpati@hri.res.in
21. | faedeT s TaL NHET Sy anirbanbasu@hri.res.in
22, |QedN FAR T | THL. THAT ST skrai@hri.res.in
23. YA HERIOM T grhEY Sl anshumanmaharana@hri.res.in
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yarafas deET
%H F. AT qaATH S-Ad
1. |4 Wieg R IR registrar@hri.res.in
st FAT AT 3. sfa. € manish@hri.res.in
At AT I JTguwosT3t | amit@bhri.res.in
(28-02-2021 =}
GEIGERG)
4. | FF. QW FAR | [FAREATETET | sureshkumarkk@bhri.res.in
5. |t gorg gt AT yaus | sanjai@bhri.res.in
6. |t ST FAR 3. rfer. <dr ajay@hri.res.in
Aareaa (3e)
7. | R AR g. . @ | vijay@hri.res.in
areaa (Fafae)
8. |4t I g AT Ffafdr a8 sharma@bhri.res.in
gaUS
9. |#ferelt 39 aAT &. 3. ‘TgdY | anju@hri.res.in
10. | ft 3ATRE gfaad AT uma@hri.res.in
11. |t a3feg #Hegr gax AofY malhotra@bhri.res.in
ICIEED
12. | #it F3orer FAR qa¥ Aoft karunesh@hri.res.in
sareaq o=
13. | st geurer R HUSR/&HT yashpal@bhri.res.in
seiR=T kB e
14. | sfierch gAan FRATTT sumitra@hri.res.in
arefifayenT
15. | s dAT sarer | g seema@hri.res.in
gfedera
L RIBED
16. | ot gk FaR e dWTHR sudheerksingh@bhri.res.in
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17. | it ol aPR Fas B sanjeev@hri.res.in
HeTaEH

18. |t A% FAR HfIss T vivekkumar@hri.res.in
B EHRED

19. | st FaAAT 3T TR -
(hedreT Taar)

20. | A HHAT GG TRIEEHER | -

21. | 1 eI FAR ABTSHAT -
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6

AT F ITHYTT FraThemal w1 |igred faavor
RIS, # a0 W F s Aega: R @ R,
dioeordy sfafa, RQeiges s, sAiRs Ry, o dsefoa
3 dEar ARG F aE e R R Sar @1 Ao a¥ 2020-2021
# 5 ¥ 7o & A RS T Ry FrRE F1 Rawor A R w #
39 g ST Ao 3R wipfaw e v Rffes gaemst & g
HT qUid, FOTAT F F TG AT arel dPT F ATEIT A FFAT ST
gl W, FAST Ul U9 3% HEAPAT SR W9 R I R & Areuw
¥, W g & a9 7 1 v e oDt f aoen i w=h § e
ST A AT-dFTeT Fg A g FHIBIOT FT Agiad FATUT 9T
fFar 1 59 YR, W), Iqied F 39 o A Aa F AT, FEEH 9T
dFuer gHlFor & Aa dAgifas gamene & d9y # qv ey ot &
gAY Fgdiol WHE AT FEUROT A 3itvEie w @ st e R
ufdal & TEeRar @9g & 9 v way ot e R

aforg 3kt sifad &, e 3 A Aseroa w1 AT we
aer Rgid sgd @ TR 71 3w Rvw # & Agcat WA ¢ g
deordr vt W saRader aarresr Atgged F1 gafiwtor Fa|
W YAl g9 F 39S MY BE A Wad dqd F Y F A v
Tgad MY FE A, REART gFd o Feddr & AT vhipd greqor
Y Feftpa fhaT & ST AlYT W Fg qH T @ F1F FIT ¢

g Sg3marHl F1 Rgid e safafa & seaas &1 & 90w
a7 81 59 vy & wF yHw v foreRifEes g ¢ fSwe Fer arn
¢ 5 15 off AUROT T F 31 §I0 FAfAS TEIHAH AT AN HUE § ;A
TH TF I F FART T 81 Pmeaifass a8 3T 4 & g&ffaw
TgIIH & T 39 A F g A REm g1 W gEEh aw F
A §YFd T @ Y o wF A 3w R@rm = ar @ 3 3
FT UH ITMHA, FHAAS TEHAH FUC AT 0F T IR F FARST
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T 8, 39 YHR 36 S0 AW 3 & IHefAET & off wfee fomam oran
gl 9L AaE o g & H U Y T A 1 # 3 4 & 3YEm
T gEAffes SgIAAl F AT 30 A F TRT @ TF eI
Wﬁm%lmm,ﬁﬁm4a;§ma§m$m
frmaifass seqaer & g wied fFar 31 WL aw F ogwror @ ey
oEaT I§ ¢ F el Tw Rt smuiRa geiffae 3wt ww
A 4 & HFEAT g M SRt wxaen F1 fAAor R & S
M & FafAd Tue Bl qEd AR, IEW 4 ¥ gl sgama ¥ favw
I F AT GRT $HH TAATIAT ) Fifad FA & v R[{o-aRT 3maR
S FANT F T AT Bl It FF F T g9 F U gRumA & oft
gee qoar T § ER F g gar gear @ F Rww v @ geifas
AT AR IEEEAT TEHAH AT A FAGA § AT IAH 4 H G TPR
& TF GAAT T & TF T 3K gl

gHffes agamaA & v eeifdss sgAe 3w 6 # T w9 Od
f@ar &1 98 var wermen ot Reaew § & #91 ®a-3, dger g@Alfas
qmﬁmﬁa%lwmnﬁ,ﬁ.mammﬁmmwew
FE ¥ gar goar § B IR wepmei awar weRers § @ ®a-3
gl SE3E AR FEeR Td FAAAAA FEol FAfAS qEIHAA
FAAT ¥ 59 FE F FN RA-3 TEIHAHA A FATIAT TIod FA F AT
SRYH-3AT TAT FT 39ANT AT 1T 81 T Fger AR Farciaafas
FgeR A FAWAT B B FA & AT araee Y 1 g Far smar 2

ear g # U #1 UF Agcaqyl 1 I§ AT FN ¢ F
¥ 9gUC HAY F Tia: B FAT F FE W (IAUROT qg96) FAY
Algg & & o Remrder e gear & aaea # ey dEwmEt |
el ¥ & R Fer srar 81 A % a1,...,am F it m F
faw Fose taeAs quits § St 7 @ FA 3 71 99 9§ A ¢ @ B,
RAe-TsREad JH® &Rt & v Roaaey o @ gefq & a9 I

s & R i B a7 Re o nd 97 Al s@er ¥ 1,..m &
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3w, m AT geaEt &1 F ey qaa § St oA TEmEt w
dieaody w7 @ sk @ &1 eenifF, I8 REmr mar § &F Q) &aF &
AONF F WY 57 FEAB F fT FE FAYURT WAF Faw AE § S
e TEat # gaw oer a7 § Gwd p anfae g1 59 oty FRF Fr u.
IR, GGt U9 3aF ol Ay FAET 3R ST A FAR F @Y @y
@ R I @

F6 foeT q@ aF St & g v fRafdq@mey F sria W e
qre & FRT-Aes ATHYT WEY H AT WAg A U W WGET & W9
A FEAR Fgor fFar g1 A RA 1 e A, 9. 9 g1 w1 F T
P T FRIT T AR AT T § S F TEU H SRR TET F @
@ # R g

few-ter arr g FT ¥ Requ-aieams seae (G s gfawasdr
YA FET AT §) & a1 gt § fF Q & IR & JUSEHR aF E AlGGeR
¥ 9 AT F T IE TaT T § B Hag ¥ & 3 L-BEE L(E/Q,s)
# e qof AT a@aa e A fRdvonaas fRawar § S 5
FETCAS FAGIOT H G FIAT §1 FHaOGT SRS # Fad 9RAg
IFAE # & v ¢, B vd Rawdca-ser (fivwsh) Gwer 3827 E(Q) (S
sHHT TUE) IR L(E/Q,s) ¥ Tafta R@vomcas AashRl & fig wEw
o Y wEseT § (3T F AT s=1 W L(E/Q,s) & o A FT FA)I
& a7 F Ay st A, sEfa, Seifoel, WX v Alver, oed, few &
gl &1 # o diwws agEEl @ FEfta av Fw F R w1 F v
et Tl F1 3T FEF TE FER YOl & FEAFA AT I A B
o). YT 9T T AT ST W@ e qRANSERt F ¥ e (et g &
T Rwes ik AlsgeR ¥ cRwshy w0 § Pusly scmel & w&5fa #
SHHT Ygal T a7 & GL, xGL; - & T T Agcad & vl
T W IR §, F 98« & https://www.elibm.org/article/10011988 IT
fecam st g R

(R —
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7
AT 7 aver fFATHamal &1 J@idca fQavor

gOU-Ieg U FEUTT 1 AR gormer urw & A egEuT FR
@ ¢ g § H, 51 & A Ay i sgwuer afafdfat & owaw
faavor A &:-

gufaa uerd sifahr

gafaa gord @ wEfda gomeh 3R avg F &7 F gARr Ay F, I
et F fAv Tear & weweg vonfoad), wiftufa werdt sk seet
W O Hfgd FF FAT 11 §1 §H Wewag soFeld yunfadl Y S
A & v dffas gHiiFor @ 3maia v A= F1 3T FT W@
§HA 30 gomrel # arfaelierar A wRo #1 Redwor fem oS B g
R-wgfaa Fufaat #r ff aomeTr ot 81 39 a& s9&F 1 geh
Terd # Bl vd Rua afadr 3k e Ao seqgae & dieear ImuRa
faserer @ &1 w1 R ST e B

Aifeyfas Faeqd ot & a7 & off a7 fFar o= &1 59 &7 #, 3=9
FH & WA SHAR, AT Yorrelt va g1 & # Rrefas, Faea
gfar worelt #F Rt A Rufa qur s vd Twar gam feRR arhe sk
5o QHNTew A wad U, W F&F Far o § gEe witufaw
TOT FHAVT Fr gHfT AR 37 P gewR F@ed fr gpE gt
HAUROT F Heot 7 Fefipa frar o wFar 8, & N 7 F A @
yrea &Y g

A WdeR Tl JROAA Acd CE-UledIo=ss IifAdl A gowclieis
T A Ad w9 F ReRa R §) g5 sssiee e vfafear &
T 3e&F & ¥ # gd & Fo ygrdt & st ST A IR Fo Qs
fFay arell SerEl Y ggue A § AN IORF Fal F T A FF wA F
gHa 30 91d 1 oft dgifaw Iaawrly g Hr § B F4 AZASA-8Cs &
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Y AT AT APBREF Fae, dFASTT F HfAe Qe 3T Al
$1 w1 arell wfafFamt & AT Foa gfa-Fricas 3oF & ™ § 1
T &1 o & & 37 WHE #, gerd A sifahr & & F FF = 9
TS AT THT WG o FRAAR TE0T 5T B

3= FoT yREedr AT

3T Fll HE H MY FA SAGIR AGF Alsd difahr § ¥ g ot &%
gaAe AR A @R v, Fgfeat sifad, s dAer fr '@ war
¢l For sifaf & AEw Alsd (flvawd) § W AT WA eIl
o dRumaA ged g3 § Sed sfoRed sfgwr o, s A @ik
A (wH) wfde 81 Fhw aeadsmda & dewa & alwr w7
IYANET FI&h, 34 TR H W gRERAl A TUse A F AT dlF
yeartaa fre v §1 3@ wHp o 3T RRew i Ik 39 @
gl U9 3 AR S AT FO A @ & F OF AR
w1 off yramm far g1 #fasy & dea-gsle FaE §F e HiadH F
IR W St reawe F RAT R 1 STF AT B usfa @ wHee
¥ 307 ¥ dgifod & & Iredas fvar o= B @19  #, U a9
HEET & 36 T A FF FE AE A B

T WHE & W, +gfeat AU S HETAN wH 3qA wedwr AR
g7 YA & FafOd S FT 3regga = & AT deeee & @ &3
9T W aA¢ v # gfaenfaar #x @ &1 swd faRea, sifadr & av
yae S fF s A F Rea AR R dier e, w3 -2
fawafa 3 guear =gfeat &1 sft 5@ wog q@EnT srewger fRam I B

FaleH Haelm AR FIrora

F fiT fr F3 N AT FT TH ATCIA g1 FAEHA I IR AT
(Fg 35 H.) FE, 59 &9 # #§ Al W FF = W@ § 3R e A
3H WAg # e 15 fivardt s, 2 ui¥e SiaeRd AT, 3 WEE
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FalcH YABSRIAFE, A Fa€A &9 d 39avll, FaeH HOR,
FATeA IAVEAT, FEEH FT @ e v W FF #F @ B
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AR I wft aw aR F Fo wfaRea geam gt wt ggrn
|

23



10.

11.

FfEs-19 AN F FRor Ao oE & e v RAeer
IR weEAE d5& IaEa AT F& F QT @ st iy
SHqEYT Y TS|

FAFa sitarensr ghew Reew it 6 F W vHTATE deff a5
HT JAT FIERY I

g & SEEM, HAf¥ IE dR IR F =T TyE A e o
W® W® ¥ 98T aE-w18 dAead f amwar # 3R TorT T
AsETe fAser AT e ae 30 3wl Fogedl W vd-
IR HT TH AT FEHIOT TG HT SECrel har 147

FYT Fg F AT v 71 TR IR v a3 e Bew @dier
S wEue & welt gewat ;@ Rifder sk S A giawr veer e
gl

JaATT R aUT AT

1.

FEAT & THET e, fivadl. orE, e sSiFeRa reddr v
yEfae deral & fav asqasw ik @S smuRa sie-sa-aw
STHE FY FT FI HT ArSar g

YRS Foged Rt FF gav T § 9w F Qv a3 g
S BRRAIT ), A, d98d, Avavy, Hegdd+Ddvaey, gt
U9 TASIUdY a3t FY FT FI HY A B

TS A wdafes o @ ft F 3T e ¥ TF Acad Ao
e F FT w1 A B

24



10
@R & AT &7 geer Qaor

I YT ¥ Wafd Seifed TR & et H sAEER ITw Ay
& MY & FRUT IREAT A Hgar F1 AAOr FF sy s a1faa B
safar Aod el a¥ 2020-21 & e S s@a @AOr FF 78
fram aram FfIs-19 AgA & Fow ¥ IF Ry af qga vanfaa @
S FRor URT wraEEe & T st (toad) & rdEr S
sTaT/AdIARIoT FT FT AT FAT AT TR

25



11
feeamr, sergfa anfa ve sepufRa seenfa @ gafta f@avor

afora ve siifad & a3t F AgifaF squurT F woea Iz T, HRA
WHR & WA Foit fQamr grr faca AT &1 dvue & Sharherdl @
e geae fr ARl wd@ § ooefe e aF @A &
feen-fders & wwifed fFY oa ¥ w¥UE A @ga @ @ g gioa
¥t dearfore v waafaw "t F Rued § geuw F o Redir
sfFadl 8 F18 Rfse aR@eer 7 @9 F FRor 39F AT I &
q9IC &1 WY @ fRar Srar g1 seue & e vt ¥ Agieaat
quTe: FeIar & MUR 9T AT S § a9 307 91 & v aue e
& AegH ¥ @9 ) IR, seuw Regmr afeadt i adl & ufa
Hagefir § YT 3aEY 3 W W@ AfFadr f g@emar Hr SAree|
e g et F v dwfaw §aredar ¢ F e ug g e
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1

ABOUT THE INSTITUTE

History

The Harish-Chandra Research Institute is one of the premier research institutes in
the country. It is an autonomous institution fully funded by the Department of
Atomic Energy (DAE), Government of India. The Institute was founded as the
Mehta Research Institute of Mathematics and Mathematical Physics (MRI). On
10th Oct 2000 the Institute was renamed as Harish-Chandra Research Institute
(HRI) after the acclaimed mathematician, the late Prof Harish-Chandra.

MRI started with the efforts of Dr. B. N. Prasad, a mathematician at the University
of Allahabad, with initial support from the B. S. Mehta Trust, Kolkata. Dr. Prasad
was succeeded in January 1966 by Dr. S. R. Sinha, also of Allahabad University. He
was followed by Prof. P. L. Bhatnagar as the first formal Director. After an interim
period, in January 1983 Prof. S. S. Shrikhande joined as the next Director of the
Institute. During his tenure the dialogue with the DAE entered into decisive stage
and a review committee was constituted by the DAE to examine the Institute's
future. In 1985 Shri N. D. Tiwari, the then Chief Minister of Uttar Pradesh, agreed
to provide sufficient land for the Institute and the DAE promised financial support
for meeting both the recurring and non-recurring expenditure. In January 1990,
about 66 acres of land was acquired in Jhunsi, Allahabad, and the Institute came
up at this site.

Prof. Shrikhande was followed by Prof. H. S. Mani who took over as the Director in
January 1992. With his joining, and the shift to the new campus at Jhunsi in 1996,
the Institute's activities picked up pace. After a distinguished tenure of about nine
years Prof. Mani retired in August 2001 and the charge was taken over by Prof.
R.S. Kulkarni. After Prof. Kulkarni's tenure, Prof. Amitava Raychaudhuri was the
Director from July 19, 2005 to May 15, 2011. After him Prof. Sumathi Rao
officiated as Acting Director till April 28, 2012. Prof. Jayanta Kumar Bhattacharjee
was the next Director and continued till April 9, 2017. Prof. Pinaki Majumdar, the
current Director, took over on April 10, 2017.
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The Institute has a residential campus in Jhunsi, Allahabad, with a library, state of
the art computational facility and fast internet link to the outside world. There is
an active Ph.D program, an M.Sc program in Physics that started in 2017, and a
large traffic of visiting scientists and students.

Research

The Institute continues to be devoted to fundamental research in diverse areas of
mathematics and theoretical physics. Research is carried out by faculty members,
visiting scientists, post-doctoral fellows and Ph.D. students.

The mathematics group at HRI carries out research in several areas. In algebra,
work is done on algebraic groups and related structures, the theory of groups and
group rings, representation theory, and infinite-dimensional Lie algebras. Work in
analysis is in the field of harmonic analysis of Lie groups. Activity in geometry
includes discontinuous groups and Riemann surfaces, algebraic topology,
variation all problems on manifolds, Chow groups of rational surfaces, and moduli
of vector bundles. The number theory group works on algebraic, analytic and
combinatorial number theory, automorphic forms and cryptography.

The areas of research in physics are astrophysics, condensed matter physics,
guantum information and computing, high energy phenomenology and string
theory. In astrophysics, work is done on the cosmic microwave background, large
scale structure formation, and galaxy evolution. Main areas of activity in
condensed matter physics are strongly correlated systems, mesoscopic systems,
and the study of clusters and nanomaterials. In string theory, perturbative and
non-perturbative aspects of string theory and quantum field theory are being
actively investigated. Research in neutrino physics, strong interactions, lattice
gauge theory, super symmetry and various aspects of physics beyond the
standard model is done in high-energy phenomenology. The Institute is a member
of the India-based Neutrino Observatory (INO) collaboration.
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Recognition

Since 1992 the Institute has attracted worldwide attention, as is evident from the
recognition received by many of its members. Several members of the Institute
have been recognised for their scientific contribution. Prof. Ashoke Sen, Prof. B.
Mukhopadhyaya, Prof. Pinaki Majumdar and Prof. Rajesh Gopakumar have been
awarded the Shanti Swarup Bhatnagar prize and in 2018 Prof. Aditi Sen De
became the first woman scientist in India to be awarded the Bhatnagar prize in
Physical Sciences. The outstanding contribution of Prof. Ashoke Sen has been
recognised by a Fellowship of the Royal Society, the award of Padmashri and
Padmabhushan and the award of one of the first Fundamental Physics Prize
(2012) from the Yuri Milner Foundation. He was the only recipient of the prize
from all of Asia. In 2017 the Institute was recognized as being among the top 10
research centers in India by the Nature journal.
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2

DIRECTOR’S REPORT

This report covers the period from April 2020 to March 2021. In Sep last year we
were near the peak of the first wave of the covid pandemic, in March 2021 we
were at the onset of the second wave. The pandemic has disrupted the natural
rhythm of life worldwide and HRI was no exception. However, being a self
contained campus we could continue most of our academic activities, albeit in the
online mode. A summary of events during this period is given below.

1. Covid response: In March 2020 as covid numbers started rising the students
and postdocs were advised to go home if they wanted, and work online from
there. Institute facilities like the mess were shut down. As the first wave eased
students were allowed to return, the mess was reopened, and the campus
population was back to normal by Feb 2021. When the second wave hit there was
no time to send people back again. Institute facilities were kept running but
completely avoided physical gathering.

2. Teaching: We had lost time in 2020 due to disruption of the academic cycle
caused by covid. To ensure that M.Sc students who joined in 2020 graduate by
July 2022 we have restructured the academic calendar of 2021, essentially
running three semesters during the year. The usual three month break in summer
will be an active semester this year. All online classes have continued through the
pandemic.

3. Faculty appointments: We had made four offers in Jan 2021 and three of these
were accepted (two in physics one in mathematics). One physics and one
mathematics faculty member have joined. These are Dr. Tathagata Ghosh and Dr.
Sudip Chakrabarty in physics and Dr. Aprameyo Pal in mathematics.

4. Academic events: Physical meetings have been ruled out in the last 15 months.
We had the Young Quantum 2020 (YouQu2020) meeting in the online mode
during 12-14 Oct 2020. Several HRI members also participated in the Vaibhav
Summit organised by the Govt of India. HRI participation was mainly in the area of
Quantum Information and Condensed Matter Physics.

5. Students: During this period 18 Ph.D students and 5 M.Sc students joined the
Institute, and 8 students have submitted their Ph.D thesis.
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6. Extramural funding: HRI has obtained significant funding under the QUEST
project of the DST for work on quantum information and communication.
Condensed matter faculty have obtained funding for work on energy materials.

Prof. Pinaki Majumdar
Director
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3

GOVERNING COUNCIL
(2020-21)

. Shri K.N. Vyas
(Chairman)

Chairman, Atomic Energy Commission
(A.E.C.) & Secretary Department of

Atomic Energy, Govt. of India, Anushakti
Bhawan, C.S.M. Marg,
Mumbai - 400 001

. Smt. Sushma Taishete

Joint Secretary (R&D)

Deptt. of Atomic Energy, Govt. of India,
Anushakti Bhavan, C.S.M. Marg,
Mumbai - 400 001

. Smt. Richa Bagla

Joint Secretary (Finance)
Deptt. of Atomic Energy, Govt. of India,
Anushakti Bhavan, C.S.M. Marg,

Mumbai — 400 001

. Prof. V. Srinivas

Senior Professor T.I.F.R. & Chairman
N.B.H.M., School of Mathematics,

Tata Institute of Fundamental Research,
Homi Bhabha Road, Colaba,
Mumbai - 400 005

. Prof. V. Arvind

Director, Institute of Mathematical Sciences
CIT Campus, Taramani,
Chennai-600 113

. Prof. Sanghamitra Bandopadhyay

Director, Indian Statistical Institute,
203, B.T. Road,
Kolkata — 700 108

. Prof. S.M. Chitre

Chair, Academic Board, University of
Mumbai-
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(upto 11.01.2021 due to his death)

Prof. Mustansir Barma
(w.e.f. March 2021 vice
Prof. S.M. Chitre)

Department of Atomic Energy
Centre for Excellence in Basic Sciences

(UM-DAE-CBS), Health Centre Building,
University of Mumbai, Kalina Campus,
Mumbai - 400 098

Professor Emeritus

Tata Institute of Fundamental Research
36/P, Gopanpally Village,
Serilingampally Madal,

Hyderabad — 500 046

8. Director
(Ex-officio)

Higher Education Department, U.P.
Near G.P.O., Civil Lines,

Allahabad — 211 001

9. Shri S. L. Mehta

4, Clive Row,
Kolkata — 700 001

10. Shri Avnish Mehta

4, Penn Road,
Kolkata — 700 027

11. Shri Rajnish Mehta

4, Penn Road,
Kolkata — 700 027

12. Prof. Pinaki Majumdar
(Ex-Officio)

Director
Harish-Chandra Research Institute

Chhatnag Road, Jhunsi,
Allahabad - 211 019

Shri Ravindra Singh,

Registrar HRI was the Non-Member
Secretary of the Governing Council.
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ACADEMIC STAFF
MATHEMATICS
S.NO. NAME DESIGNATION E-MAIL ID
1. Kalyan Chakraborty Professor ‘H’ kalyan@hri.res.in

(on lien)

2. Punita Batra Professor ‘H’ batra@hri.res.in

3. D. Surya Ramana Professor ‘H’ suri@hri.res.in

4, R. Thangadurai Professor ‘H’ thanga@hri.res.in

5. N. Raghavendra Assoc. Professor ‘G’ raghu@bhri.res.in

6. C. S. Dalawat Professor ‘H’ dalawat@bhri.res.in

7. P. K. Ratnakumar Professor ‘H’ ratnapk@hri.res.in

8. Manoj Kumar Professor ‘H’ myadav@bhri.res.in

9. | Gyan Prakash Reader ‘F gyan@bhri.res.in

10. | Hemangi M. Shah Reader ‘F hemangimshah@hri.res.in

11. | Umesh Vanktesh Dubey Reader ‘F umeshdubey@hri.res.in
PHYSICS

12. | Pinaki Majumdar Director pinaki@hri.res.in

13. | Dileep Jatkar Professor ‘H’ dileep@hri.res.in

14. | T. P. Pareek Assoc. Professor ‘G’ pareek@hri.res.in

15. | Prasenjit Sen Professor ‘H’ prasen@hri.res.in

16. | Tapas Kumar Das Assoc. Professor ‘G’ tapas@hri.res.in

17. | Aseshkrishna Datta Professor ‘H’ asesh@hri.res.in

18. | Ujjwal Sen Professor ‘H’ ujjwal@hri.res.in

19. | Aditi Sen De Professor ‘H’ aditi@hri.res.in

20. | Arun Kumar Pati Professor ‘H’ akpati@hri.res.in

21. | Anirban Basu Assoc. Professor ‘G’ anirbanbasu@hri.res.in

22. | Santosh Kumar Rai Assoc. Professor ‘G’ skrai@hri.res.in

23. | Anshuman Maharana Assoc. Professor ‘G’ | anshumanmaharana@hri.res.in
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ADMINISTRATIVE STAFF

S.NO. NAME DESIGNATION E-MAIL ID
1. | Shri Ravindra Singh Registrar registrar@hri.res.in
2. | Shri Manish Sharma S.0.F’ manish@hri.res.in
3. | Shri Amit Roy IA&AO amit@hri.res.in
(Superannuated on 28-02-2021)
4. | ShriK. K. Suresh Kumar Librarian sureshkumarkk@hri.res.in
5. | Shri Sanjai Verma Systems Manager sanjai@hri.res.in
6. | Shri A. K. Srivastava SO‘C’ (Electrical) ajay@hri.res.in
7. | Shri V. K. Srivastava SO‘C’ (Civil) vijay@hri.res.in
8. | Shri Ram Prakash Sharma Manager Guest House sharma@hri.res.in
9. | Smt. Anju Verma SO(SB) anju@hri.res.in
10.| Shri Umakant Dwivedi Cashier uma@hri.res.in
11.| Shri Dharmendra Malhotra Upper Division Clerk malhotra@hri.res.in
12.| Shri K. K. Srivastava Upper Division Clerk karunesh@hri.res.in
13.| Shri Y. S. Bhadouria Store/Purchase Officer yashpal@hri.res.in
14.| Smt. Sumitra Office Superintendent sumitra@hri.res.in
15.| Smt. Seema Agarwal P.A. to Director seema@bhri.res.in
16.| Shri Sudheer Kumar Singh Accountant sudheerksingh@hri.res.in
17.| Shri Sanjeev Nagar Junior Hindi Translator sanjeev@hri.res.in
18.| Shri Vivek Kumar Junior Library Asst. vivekkumar@hri.res.in
19.| Shri Kamlesh Thakur Bearer -
(Canteen Cadre)
20. | Shri Kamta Prasad Peon/Watchman -
21.| Shri Rajesh Kumar Safaiwala -
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6

SUMMARY OF RESEARCH ACTIVITIES (MATHEMATICS)

The main themes of research of the mathematics group at HRI are in the
areas of Finite Group Theory, Algebraic Geometry, Differential Geometry,
Harmonic Analysis, Lie Algebras and Number Theory. The report below
highlights contributions made to some of these areas over the academic year
2020-2021.

The concept of a group is the mathematician’s way of describing
symmetries in various problems of mathematics and the natural sciences.
Prof. Manoj Yadav and his collaborators use their work in group theory
to enumerate skew left braces of small orders and obtain so-called set the-
oretic solutions of the quantum Yang-Baxter equation, arising in Physics.
Thus with his student Mr. Nishant, Prof. Yadav formalised the concept of
the second cohomology group of skew braces in connection with set
theoretic solutions of the quantum Yang-Baxter equation and also established a
connection with the automorphism group of skew braces.

The representation theory of infinite dimensional Lie algebras is of great in-
terest in both mathematics and physics. An important question in this topic
is the classification of irreducible integrable modules over these algebras. In a
joint work with her student Mr. Santanu Tantubay, Prof. Punita Batra has
classified integrable representations for extended affine Lie algebras, where
the center acts trivially on the modules.

The theory of harmonic manifolds is a key area of study in Differenatial
Geometry. A central question in this topic is the Lichnerowicz conjecture,
which states that any simply connected harmonic manifold is either flat or a
rank one symmetric space. Lichnerowicz proved this conjecture for harmonic
manifolds of dimension 4. In earlier joint work of Prof. Hemangi Shah it
was shown that an asymptotically harmonic manifold of dimension 3 is flat
or a rank one symmetric space, thus proving the conjecture in dimension 3.
In recent work Prof. Shah has shown the analogue of this conjecture for for
asymptotically harmonic manifolds of dimension 4. Also, her work recovers
the Lichnerowicz conjecture for harmonic manifolds of dimension 4. The
strong merit of Prof. Shah’s proof is that she constructed a Singer-Thorpe
basis for asymptotically harmonic and Einstein manifold M of dimension 4,
in which M is a symmetric space. On the other hand, the proof of Besse
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for harmonic manifolds of dimension 4 used Singer-Thorpe basis to prove its
symmetry. The work cited also strengthened a result of Heber that asymp-
totically harmonic homogeneous and Einstein manifolds are either flat or
rank one symmetric space of non-compact type in dimension 4.

Lichnerowicz conjecture for harmonic manifolds is open in dimension 6. It
is also interesting to investigate whether 3-stein, K'ahler harmonic manifolds
are symmetric. Towards this, a work of Prof. Hemangi Shah shows that 3-
Stein harmonic manifolds are symmetric, Kahler and Quaternion Kahler
harmonic manifolds are symmetric, if the sectional curvatures are non-positive.
This work uses the Borsuk-Ulam theorem to obtain the symmetry of 3-Stein
manifolds. The Watanabe strategy is followed to establish the symmetry of
non-compact K'ahler and Quaternionic K'ahler case.

An important area of research in number theory is to study if a given finite
set of complex numbers satisfies a polynomial relation with rational number
coefficients. When such a (non-trivial) polynomial relation exists, the set of
complex number under consideration is said to be algebraically dependent
over the rational numbers. Let al,...am be distinct positive integers for
an integer m that is at least 3. Then it is known that if B belongs to an
interesting class of numbers called the Pisot-Vijayaraghavan numbers, the
sums si, for i varying over 1,...m, of the series with nth term given byl
Bain2form a set of m complex numbers that are algebraically dependent over
the rational numbers. It is shown, however, that there is no non-trivial linear
relation between these numbers with coefficients in the field Q(B), which is
the smallest field in the complex numbers containing B. This is a joint work of
Prof. R. Thangadurai with his student Debasish Karmakar and Dr. Veekesh
Kumar.

Prof. Aprameyo Pal, till recently at the University of Duisburg-Essen, Germany, has
now joined the Mathematics Group at HRI. The paragraph below
summarises some of Prof. Pal’s recent work, carried out prior to joining the

group.

The Shimura-Taniyama conjecture (now called modularity theorem) proved
by Wiles-Taylor, shows that an elliptic curve E over Q is modular. It
then follows that the associated L-function L(E/Q,s) has an analytic
continuation to the whole complex plane and satisfies a functional equation.
One of the most famous conjectures in Arithmetic Geometry, the Birch
and Swinnerton-Dyer (BSD) conjecture aims to understand the interplay
between algebraic invariants related to E(Q) (e.g. it’s rank) and analytic invariants
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related to L(E/Q,s) (e.g. the order of vanishing of L(E/Q,s) at
s = 1). Over number fields, Darmon, Bertolini, Rotger and Loeffler, Zerbes,
Kings have recently initiated an Euler system’s program using diagonal cycles to
prove some cases BSD conjectures. One of the research projects of
Prof. Aprameyo Pal deals with Euler systems of Diagonal cycles and triple
products of modular cuspidal forms. The first step, which is on the central value
formula for a GL, xGL; L-function has already been carried out in
https://www.elibm.org/article/10011988.

12



7
SUMMARY OF RESEARCH ACTIVITIES (PHYSICS)

The Physics division of HRI carries out research in five areas. We summarise
recent research activities in these areas below:-

Condensed Matter Physics

Our research in condensed matter systems and materials has focussed on strongly
correlated systems, topological materials and catalysts for energy applications.

We have been using a scheme based on the Langevin equation to probe
correlated electron systems. We have analysed the dynamics and phases of the
system, the method generalises to some nonequilibrium situations too. Till now it
has allowed access to phonon and spin dynamics in magnetic materials, and the
voltage induced breakdown of a Mott insulator.

Another direction has been topological quantum matter. Here we have focussed
on higher order topological insulators, on Majorana modes and more recently
parafermions, on edge states in the quantum Hall system and gated and driven
bilayer graphene, and on surface states of Weyl semimetals. We have developed
some understanding of the nature of topological phase transitions and how they
can be classified in terms of concepts borrowed from quantum critical
phenomena.

We have developed novel insights into the electronic structure of layered ternary
transition metal tri-chalcogenide compounds. We also examined some of these
materials as catalysts for hydrogen evolution reaction, and have identified some
specific edge sites that act as catalytic centers. We have also developed a
theoretical understanding of why Co decorated nitrogen-doped graphitic carbon
acts as efficient bifunctional catalyst for oxygen evolution and oxygen reduction
reactions. Recently, the group has acquired a new faculty member working on the
Physics of materials.
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High Energy Phenomenology

The High Energy group's research is mostly on beyond standard model physics
searches at present and upcoming accelerator experiments, neutrino physics,
dark matter. Contributions have come on new phenomenological studies of
beyond the Standard Model (BSM) of particle physics that involve additional
scalar particles, dark matter and supersymmetry (SUSY). New ways of unravelling
such scenarios at experiments by making use of artificial intelligence/machine
learning methods have been proposed. The group has also proposed search
strategies for new particles such as charged Higgs bosons and their interactions at
accelerator experiments. Contributions have been made to a TDR on physics
studies at a future lepton-hadron collider. Theoretical studies have been carried
out aimed at understanding the nature of dark matter. Recently, a new faculty
member has joined the group.

Members of the Neutrino group have been part of a new experiments planned to
study neutrino properties such as the INO and DUNE collaborations and physics
studies at these experiments. Additionally, impact of new physics such as
signatures of dark matter and neutrinoless beta decay, muon g-2 anomaly and
supernova neutrinos have been also looked at by the group.

Quantum Information and Computing

Quantum information and computation is an area at the interface of physics,
computer science, mathematics, and engineering. The quantum information and
computation (QIC) group works on a range of topics in this area, and currently has
around 15 PhD students, 2 postdocs, 3 faculty members and an adjunct faculty.
The topics the group works on include quantum entanglement theory, quantum
thermodynamics, many- and few-body quantum devices, quantum
communication, quantum computation, quantum cryptography, etc.

Below, we summarise some of the important work carried out recently. The
notion of reverse quantum speed limit for arbitrary quantum evolutions was
introduced, this answered a fundamental question: "how slow a quantum system
can evolve in time? In another work, we identified hierarchies of localizable
entanglement due to spatial distribution of local noise in multiparty quantum
systems. We have also analyzed operation characteristics in steady state versus
the same in transient regimes of quantum thermal transistors.
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String theory

String theory is a theoretical framework which can provide us with a unified
theory of all forces of nature. We highlight some of the directions that have been
explored. Studies have been carried out in two dimensional string theory field
theory to gain understanding of non-perturbative aspects of the theory. Multiple
aspects of the low energy effective action of string theory have been explored by
making use of modular graphs. Relations between triangle groups, automorphic
forms and non-linear differential equations have been unravelled. Finally, the
statistics of the scale of supersymmetry breaking and axion phenomenology in
string compactifications has been examined.
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8
LIBRARY

In any academic, research institution library plays an important role in the
dissemination of knowledge. In fact, the ambience of the library reflects the
quality of the education/research imparted by the Institute. HRI library has
recognized the importance of the academic vibrations required in the library and
has been growing in this direction, right from its very inception. The Library of HRI
serves as knowledge hub containing resources not only in the form of print but
also in electronic form.

Library Hours: The library works on all days of the year except a few

holidays of National and Social importance.

Monday to Saturday : 8.00 AM to 2.00 AM (Midnight)
Sundays & Gazetted holidays : 8.00 AM to 8.00 PM

The Institute’s library is one of the best equipped libraries in India, it aims to put
the motto “Books are for use” into practice. The Library houses Text Books,
Reference Books, Print Journals, Technical Magazines, General Magazines,
E-Resources & Digital Collections, CDs & DVDs, Theses, Bound Volumes of
Journals, Dailies, Faculty & Institute Publications etc., added to this.

Glimpse of the Library:

Resources Details
Total Collection: 61846
No. of Books — Print 21673
No. of Bound Volumes — Print 38292
Gratis/Books — Print 1876
Total Collection: Journals 144
International Journals 133
:Online 128
:Print 05
National Journals : 11
Print 10
Online 01
E-Books: 2311
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(Lecture Notes in Mathematics and
Archives)

Subscribed E-Resources,
Databases:

Journals Archive

e ScienceDirect DAE-Elsevier Elsevier
Consortium Publication
e MathScienet Database of Reviews, American
Abstracts and Mathematical
Bibliographic Society (AMS)
Information
e Project Euclid Journals 32 Journals Package | Duke University
Press
e JSTOR 83 Journals Package Ithaka
Publication
e PROLA Physical Review American

Physical Society

Life Time Databases/Archives:

e DMJ 100 Archive

Duke Mathematics

Duke University

Journal Package Press
Back volumes- Vol.1 (1935)
to Vol.100 (1999)

e AIP Archive 8 Journals Package American
Institute
of Physics

e |oP Journals Archive 56 Journals Package Institute of

Physics

e Springer Journal Archive | 123 Journals Package Springer

Other Resources and Facilities

Thesis 114

CD’s/DVD’s 100

Newspapers 6

Seating Capacity 43

Carpet Area 650 Sq. Mts

Computers for Users/OPAC 4 NO’s

Library Management Software Koha 19.11 Version with RFID
Technology
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Newly added materials during April 2020 to March 2021.:

Books 162
Gratis-Books 39
E-books 35

Highlights:

Services / Facilities:

Best Practices:
A “Best Practice” in simple terms is known as the practice,
which paves the way for enhancing the existing functions &
helps in effective implementation or use of the process.

Reader’s Assistance

Library Website/Web OPAC

Web Enabled Library Catalogue
Services

Self-Issue/Return System

Circulation Services (Issue/Return)

RFID enabled Security Gate system

Reference

Off-Campus Services through E-mail

Referral

Orientation for newly joined library members

Reprographic

Display of Faculty/PDF/Students Publications

New Arrivals service

Display of Institute Publications

Spiral Binding

Library Advisory Committee

Newspaper Clippings

Stock Verification

Book Exhibition

18 Hours uninterrupted Services

Theses Consultation Facilities

Inter Library Loan
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Library Advisory Committee:

Library Advisory Committee is functioning to look into all aspects of
continual improvement of the library activities, so that the library and its facilities
achieve a fair degree of acceptability amongst the users. This Committee,
co-coordinated by a Professor as the Chairman & other faculty representatives as
members. Library Advisory Committee plays an advisory and advocacy role
regarding the library in its support of teaching, learning, research and
community-building needs of the Institute. It assists in the provision of high
quality library service to the faculty and students of the HRI Community by
advising the Director in all development activities of the library.

Details are as follows

Prof. D. Surya Ramana Convenor
Dr. Anirban Basu Member
Dr. N. Raghavendra Member
Mr. K.K. Suresh Kumar, Librarian Member

Library Team

Total 9 Staff Members
Library Staff 04
Other Staff Members 05

Library Management Software/Computerisation of in-house activities:

Library is automated and enabled with RFID Technology by using KOHA 19.11
version (Open Source Library Management Software). All in-house activities in the
Library including Acquisition, Cataloguing, Circulation and Serials Control etc., are
fully computerized using KOHA 19.11 version. The Online Public Access Catalogue
(OPAC) of the Library is operational on Intranet. It can be accessed online to
search more than 61846+ bibliographic records, available in the Library database
through a web-based search interface (Web OPAC).
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RFID Technology:

The Library has recently implemented the Radio Frequency IDentification (RFID)
system. It is the best automated library automation system used worldwide and is
an effective way of managing collections of the library and providing enhanced
services to the users having benefits like: self check-out of books, self-check-in, to
find misplaced reading materials, sorting, inventory accuracy, stock verification
procedures, security control, Smart Card issuance, etc. It is an automatic data
capture technology that uses tiny microchips and miniature antennas affixed to
documents. RFID plays a vital role in redefining the library processes to make
everyone's job easier right from the USERS to LIBRARY STAFF MEMBERS.

ICT enabled services:

Rapid advances in Information and Communication Technology are changing the
library and information services drastically. Besides this, expectations of the users
have also risen manifold. Libraries are not mere spaces anymore; they are much
more than that. It has become a challenge for library management to keep pace
with changing information packaging and delivery methods on one hand and
meet the user expectations on the other. HRI Library has been trying to do the
same over the years and as per feedback from its patrons has been quite
successful in this venture. HRI Library not only proactively work on its collection
building and infrastructural augmentation, also put lot of emphasis on facilities,
services and BEST PRACTICES for users. Like previous years, this year also focus
was on the strengthening of print collection along with e-resources and
implementation of latest information and communication technologies in its
services.

Theses Consultation Facilities:

HRI Library receives all the Ph.D. Thesis awarded by HBNI in Hard copy. Print
copies of Theses are housed in Book Section of the library for consultation
purpose only. The bibliographic information of Theses are made available through
library Online Public Access Catalog (OPAC). Also through another interface
especially designed for searching the Theses at:
http://www.hri.res.in/~libweb/theses/thesis.html.
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Hindi Book Collection:

HRI Library has built up a good collection of books in Hindi Language and made
different sections like Religion, Language, Literature, Biography, Poem, Fiction,
Novels, Science literature, Children’s literature, and General reading book. These
books are prominently kept near the stack area in the library to promote its
usage. To increase the use of Rajbhasha Hindi, HRI library regularly sending NEW
ARRIVALS LIST to HRI user community.
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9
COMPUTER CENTRE

. The computing facilities of the Institute are one of the best in the country.
It provides all the support to the academics and research activities and also
to the administrative activities. The computing facilities are available to
users round the clock 24x7x365 all over the campus including the
residential area.

. The entire HRI campus wide network is connected with 1 Gbps Optical Fibre
Cable backbone providing the network and Internet connectivity to each
and every office, hostels and guest house and the residential area helping
the scientists, researchers, administrative members and all other members
and visitors on campus to work from any place in the campus round the
clock.

. The desktop computers of the faculty, students, post doctoral fellows and
visiting fellows were upgraded with the newer versions of different flavours
of Linux, Windows and Mac operating systems.

. Latest versions of several applications software and packages were
configured on users' desktop computers, computer centre desktop
computers and conference room desktop computers, which provided the
researchers to do their numerical and analytical calculations faster and
obtain more precise results.

. The Operating Systems and all the important and the necessary application
packages were upgraded on Mail Servers, Webmail Servers, dns, ssh,
dhcp+ddns, proxy, Idap and Firewall servers for the better, reliable and
secure running of the servers and its services without any failure and
breakdown. Firewall rules were upgradded and fine tuned to enhance the
security level of the servers and network services to protect them from
Internet attacks.

. Some additional security features were added in the Mail Servers and all
other External Servers facing the Internet directly outside the DMZ.

. On-line activities were arranged to organise the interviews of Ph.D.
students and for holding academics and administrative meetings due to
Covid-19 pandemic.

22



The 6 year old SMF batteries of the centralised Online UPS Systems were
replaced with the new ones.

The Wi-Fi network were further enhanced in the hostels, guest house and
other places of the campus where students are currently residing.

10.A new version of Anti-Virus was purchased and installed on the 30 desktop

computers running Microsoft Windows operating system.

11. One new scanner and one new colour printer were purchased for the

computer centre, which provides printing and scanning facilities to all the
members of the Institute.

Current activities and plans:

1.

It is planned to purchase Linux and Windows based All-in-One desktop
computers for the faculty members, Ph.D. students, post doctoral fellows
and administrative members of the Institute.

It is planned to purchase new servers for running basic computer services
such as firewall services, mail, webmail, dns, dhcp+ddns, proxy and Idap
services.

It is planned to further enhance the performance and security level of Mail,

Webmail, nfs, Idap and firewall servers by upgrading the operating system
and it’s packages.
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10

CONSTRUCTION ACTIVITY

The construction of buildings works is hampered in campus due to order of
Allahabad High Court in reference of PIL related to Ganga Pollution. Therefore no
buildings construction work was carried out during last Financial Year 2020-21.
Covid-19 has also affected our activities in this financial year therefore except
routine maintenance works (AMCs) no new/renovation work was done.
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NOTE ON PERSONS WITH DISABILITIES & SC/ST

This Institute is devoted to theoretical research in the field of Physics and
Mathematics, is financially supported by the Department of Atomic Energy,
Government of India. Its activities are overseen by the Governing Council and its
day-to-day activities are administered by the Director of the Institute. The
Institute has a very limited number of sanctioned positions, which are evenly
distributed between the Academic & Administrative posts. The Institute does not
have any specific scheme catering to persons with disabilities and therefore there
is no specific budget allocated in this regard. The recruitment of Academic
members is on the basis of their merit whereas recruitment in other sections of
the Institute is done through an open advertisement. However, the Institute is
sensitive to the subject of recruitment of persons with disabilities and would
support such persons as and when the occasion arises. The Institute had
advertised one post of Scientist ‘E’/Fellow ‘E’ for person with disabilities but no
body was found suitable.

Also the Institute is aware of its social obligation towards representation of
Scheduled Castes and Scheduled Tribes in its services and follows the appropriate
norms in recruitment.

25



12

VIGILANCE, SECURITY, DISCIPLINARY AND SEXUAL HARASSMENT

REPORT

Vigilance & Security Report

There is nothing specific to report from vigilance/security point of view for
the period up to 31° March, 2021. The Institute follows the instructions received
time to time from DAE pertaining vigilance/security matters.

We are regularly submitting the following reports:

No e WD R

8.

Monthly report on Anti Corruption and Vigilance Cases.

Monthly report on Pending Disciplinary Cases.

Quarterly report on Pending complaints PEs/RCs Registered by CBI.
Quarterly report on Action Plan on Anti Corruption and Vigilance Cases.
Half yearly report on Unscrupulous Contact men/Contact women.
Quarterly Performance Report.

Monthly report on prevention of Sexual Harassment of Woman at Work
Place.

Monthly report on Pending Criminal Cases.

We have ensured the submission of Annual Property Returns (APRs) of all
eligible employees up to 31.12.2020 and they have been scrutinized.
During the year there was no report of any security lapse in the campus.

Disciplinary

There is one Disciplinary Case (Penalty issue) is pending for decision making
(by the Competent Authority) where one Faculty Member had slapped one of the
Foreign P.D.F. working under her.

Sexual Harassment

In reference to DoPT, Gol OM no 11013/2/2014-Estt (A-1ll) dated Feb 02,
2015 & Section 22 of Sexual Harassment of Women at Workplace (Prevention,
Prohibition and Redressal) Act 2013 [SHWW (PPR) Act)], there is no case of sexual
harassment was reported during the year.

26



AUDIT REPORT 2020 - 21

Audited Balance Sheet

along with

Income & Expenditure Account
for the year ended on

31" March 2021
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C-16, G.T.B. Nagar, Allahabad
’ Ph.: 2551317 Bhad. : 226099
E- O‘?l 04'250-’“ & Co. Mob. : 9415354097, 7398626026
Chartered Accountants E-mail : ekku51@yahoo.in
: caehansari@gmail.com

AUDITORS REPORT

1. We have audited the attached balance sheet of Harish-Chandra Research Institute, Allahabad, as
at 31%.March,2021 and Income and Expenditure Account for the year ended on that date annexed
thereto.These financial statements are the responsibility of the management of the Institute. Our
responsibility is to express an opinion on these financial statements.

2. We conducted our audit in accordance with auditing standard generally accepted in India. These
standard require that we plan and perform the audit to obtain reasonable assurance about whether
the Financial statements are free of material misstatement. An audit includes examining on a test
basis, evidence supporting the accounts and disclosures in the financial statements.An audit also
includes assessing the accounting principles used and significant estimates made by the
management as well as evaluating the over all financial statement presentation. We believe that
our audit provides a reasonable basis for our opinion.

3. Subject to our comments given in Annexure A read with significant accounting policies and
notes on Accounts appearing in Schedule-24 annexed here to, we report that;

a.  We have obtained all the information and explanations 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 the Institute,so for
as appears from our examination of the books.

¢. The Balance sheet and Income and expenditure Account dealt with by this report are in
agreement with the books of accounts maintained.

d. In our opinion and to the best of our information and according to the explanations given to us, the
said accounts give true and fair view;

1. In case of balance sheet, of the state of affairs of the Institute as at 3 1% .March,2021 and

2. In case of Income and expenditure Account,of the excess of Expenditure over Income of the
Institute for the year ended on 31*.March,2021

For E.H.Ansari & Co
Chartered Accountants
FRN®801697C

Proprietor) M.No.050869

Date:27".August,2021
Allahabad.
UDIN: 21050869AAAAFR9526
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Annexure “A” to the Auditor’s Report
(Referred to in paragraph 3 of our Report of even date)
1 FIXED ASSETS;

An amount of Rs. 4,78,50,030/- has been shown as Capital WIP booked for construction of
buildings funded from Plan Projects.Construction has been stopped to comply the order of
Hon'ble Allahabad High Court .

For other assets,the Institute has maintained Fixed Asset Register showing physical quantity,
value & location of the Fixed Assets and they are in agreement with the books of account. No
discrepancy was observed. Physical verification of all the assets were not conducted during
the year.

2.ACCOUNTS & RECOVERABLES:

a.The following amount for realisation against completed projects are long pending and shown
as claims recoverable.The Institute should take necessary steps for recovery and in case of
irrecoverable balances sanction should be obtained to write off the amount:

A. NBHM Grant-K. Gangopadhyay Since 2007 Rs. 47,533.00
B. NBHM Grant-Joseph Samuel Since 2007 Rs. 17,030.00
C. NBHM Fellowships Since 2009 Rs. 93,867.00
D. CSIR (ICCGNFRT 2017) Since 2017 Rs. 1,00,000.00

b.Balance of EMD, Imprest Account, Security Deposits, Sundry Creditor, Loan & Advances
and Claims Recoverable etc. are subject to confirmation, reconciliation and consequential
adjustments thereof. Letters for third party confirmation have been sent by the Institute and
their confirmation is still awaited.

c.Provision for accumulated Pension Liabilities/Gratuity/Leave Encashment on existing Active
employees & Pensioners for Rs.293790991 as per Actuarial valuation Report has been
provided by the Institute. As explained,no separate fund is maintained for this purpose.

For E.H.Ansari & Co
Chartered Accountants

FR 697C
.H.Ansari

Proprietor MN050869

Date:27™.August,2021
Allahabad.
UDIN: 21050869AAAAFR9526
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HARISH CHANDRA RESEARCH INSTITUTE, PRAYAGRAJ

SCHEDULE FORMING PART OF THE ACCOUNTS FOR THE PERIOD ENDED 31-03-21

SCHEDULE 24 - SIGNIFICANT ACCOUNTING POLICIES

1.

2,

3.

4.

5.

6.

ACCOUNTING CONVENTION

1.1 The financial statements are prepared on the basis of historical cost convention, unless
otherwise stated and on the accrual method of accounting.

1.2 Figures of the previous year and current year have been regrouped wherever necessary to
confirm classification.

INVESTMENTS

2.1 Investments are valued at cost plus interest accrued thereon.
2.2 Cost includes acquisition expenses like brokerage, transfer stamps, etc.

FIXED ASSETS

3.1 Fixed Assets are stated at cost of acquisition inclusive of inward freight, duties and taxes and
incidental and direct expenses related to acquisition.

3.2 Assets purchased from Plan & Non-Plan during the year have been capitalized under the
appropriate heads of accounts of Fixed Assets.

3.3 Realization made from Sale / Buy-back of Assets is taken as Non-Recurring Income in the year
of receipt and Profit / Loss accounted for.

3.4 Realization made from Sale of Scrap is taken as Non-Recurring Income in the year of receipt.

DEPRECIATION

4.1 Depreciation is provided on written down value method as per rates specified in the Income-tax
Act, 1961.

4.2 In respect of additions to/deductions from fixed assets during the year, depreciation is
considered on full year basis.

4.3 No Depreciation is charged on assets, which is sold during the year.

EXPENDITURE

5.1 Consumable, stores and stationary are charged to the Income and Expenditure Account in the
year of its purchase.

5.2 Non-Plan Non-Salary expense on Email, VSAT facility, Internet / Broadband charges, Annual
Maintenance charges of fixed assets, etc. are charged to the Income & Expenditure account in
the year of its payment. Rent receipts are taken into Income & Expenditure account on cash
basis.

INCOME / RECEIPTS




7. GOVERNMENT GRANTS/SUBSIDIES

7.1 Government grants/subsidy are accounted on realization basis.

7.2 The unspent amount of grants received in respect of the projects/schemes is shown under
Current Liabilities in the Balance Sheet under the head "Unutilized DAE Grants Recurring (Non-
Plan)"

7.3 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. RETIREMENT BENEFITS

8.1 Liability towards gratuity payable on death/retirement of employees is accrued based on
actuarial valuation.

8.2 Provision for accumulated leave encashment benefit to the employees is accrued and computed
on the assumption that employees are entitled to receive benefit as at each year end.

8.3 Provision for accumulated Pension Liabilities on existing Active employees, existing pensioners
& family pensioners is accrued on actuarial valuation.

9. TAXATION

9.1 TDS deductible u/s 194C on Library Journals Subscriptions payments to Indian vendors will be
realized on actual values of supplies when effected.

9.2 TDS deductible u/s 194J on Library Journals e-Subscriptions payments to Foreign vendors will be
realized on actual values of supplies when effected.

9.3 Since there is no taxable income as per the provisions of Income Tax Act 1961, provision for
Income Tax has not been made.

For EH Ansari & Co.

*
& Ekram%iﬁ@l)/

& / Proprietor
LY,

Date: 2F-08-21 /4;::)\) (Ravindra Singh) Q/I;llr:ki Majumdar)
Place: Prayagraj Consultant / Accounts Registrar Director
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ACTION TAKEN ON AUDITOR’S REPORT - FY 2020-21

S.NO. NOTES ON ACCOUNTS COMPLIANCE

1. An amount of Rs.4,78,50,030/- has been shown as | A PIL No0.4003 was filed in the Hon’ble High
Capital WIP booked for construction of buildings | Court Prayagraj regarding Ganga Pollution
funded from Plan Projects, Construction has | where the High Court had passed an order
stopped through Hon’ble Allahabad High Court | that no construction shall be carried out
order. within 500 meters of the Highest Flood Level

of river Ganga in the year 1978. As a result,
all construction activity of the Institute was
stopped since February 2013. The matter is
still subjudice hence the entire amount
spent on construction has been shown on
capital work in progress.

2. The Institute maintains Asset register showing | It is a continuous process and is carried out
physical quantity, value & location of the Fixed | every year as on 31°* March every year.
Assets acquired during the year and they are in
agreement with the books of account. No
discrepancy was reported.

3. Amount recoverable against completed projects | The Institute is making sincere efforts to
shown as claims recoverable. Institute should take | recover the outstanding amounts. Against
necessary steps to recover or write off the | NBHM Fellowship the initial amount was
following amount: Rs.1,85,867/- later during NBHM GC and LC
é- ugm gran:-JK' Garr:gspadhsl/ay gince %gg; ES-?;,ggg-gg meeting at HRI in February 2020 NBHM and
C. NBHM Fellowships T Since2009  Rs.93.867.00 | DAE team discussed this issue with HRI and
D. CSIR (ICCGNFRT 2017) Since 2017  Rs.1,00,000.00 | it was found that an amount of Rs.92,000/-

has been received by HRI. The balance
amount is expected soon. We have sent
several remainders to NBHM and they had
promised to pay it soon.

This amount is recoverable from CSIR
towards their commitment to organize the
International Conference on Class Groups of
Number Fields and Related Topics at HRI
during 4-7 Sept 2017. We have sent a letter
No.17/687 dated 06.09.2021 to recover this
amount from CSIR.

4, Balance of EMD, Imprest Account, Security | This is a routine practice followed by the
Deposits, Sundry Creditor, Loan & Advances and | Institute after the finalization of Balance
Claims Recoverable etc. are subject to | Sheet seeking confirmation from parties on
confirmation, reconciliation and consequential | their EMDs, Security Deposits, Imprest
adjustments thereof. Letters for third party | Accounts, Loan & Advances, Creditors and
confirmation has been sent by the Institution and | Claims Recoverables etc. There has been no
there confirmation is still awaited. dispute to any outstanding claim so far.

5. Provisions for accumulated Pension | The provision for Pension/Gratuity/ Leave

Liabilities/Gratuity/Leave Encashment on existing
Active employees & Pensioners have been
provided for on actuarial valuation but the
Institute has not provided funds for meeting this

Encashment was calculated on the basis of
Actuarial valuation as on 31.3.2021. The
Retirement Benefits are supported by Grant-
in-Aid every year hence no separate fund is
maintained for this specific purpose.

Date: 31-08-21
Place: Prayagraj

liability.

(Amit Roy)
Consultant/AO
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(Ravindra Singh)

4= P

(Pinaki Majumdar)

Registrar Director
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