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ABDLUT THE INSTITUTE

Hislurg

The Harish-Chandra Research Institute is ona of the premier research institutss in
the country. 1t is an auwtoncresus instituticon fully funded by the Department of
Atomic Energy [DAE]L Govermment of India, The Institute was founded as the
Maohta Research institute of Mathomitics and Mathematical Freslcs {MRI), On
Inth el 2000 the laatibule wat renamed g Hasish-Chandra Besearch stitule
(MR after the accldmed mathematicien, the e Pref Hansh-Chandra

MR started with the efforts of Dr. 8, K. Prasad, @ mathematicion at the Unbversity
of Allahabad, with Initizl suppert from Bhe B35 Mebta Trust, Kolkata. Or. Prasad
was succeaded |n January 1966 by Or. 5. AL Sinha, also of Allahabad University. Hea
was faflowad by Prof, P, L Bhatnagar as the first formad Oirector. Aftar an int2nim
perod, in fanuary D983 Prof. 5. 5% Shrikhande jolned as the next Director of the
Institute. During his tenure the disfogue with the DAE entered into decisive stage
and 3 review commitise was constituted by the DBE fo examine the Institute's
future, In 1985 Sk M, D, Tiwan, the then Chicf Minister of Uttas Pradesh, agreed
to prawide sufficient land tar the Institute and the DAE promised finamtial support
for meeting bolh the recusmng and for-recurring expenditung. i January 1920,
amaut &6 acred of land wae Acauiced in Ihunsl, Allahibed, and the Institutse came
upat this site.

Prof. Shrikhande wis folbowed by Prof, Ho 5 Banl wha took auer a8 the Birsctor In
Jmnuary 1992 With s jolning, and tha shift o the naw campus at Jhaensi in 19656,
the Instiute’s activities plcked up pace. After a distinguizhed tenure of about nine
yaars Prof Mam retired In August 2001 and the charge was taken ower by Prof,
RS Eulkarni, After Prof, Eulkarni's tenure, Prof, Amitsva Raychaudhun was the
Director from luly 1% 2000 to Mdy 15 2011. After him Prof. Sumathi Fao
officiated as Acting Dircctor il Apeil 28, 2012, Prof, ayanta Kumar Bhattacharjoo
wirs the et Director and continued Hi1 &l 8, 2007, Prof. Pinaki Majumdar, the
current Dirsctor, took awer oo April 10, 2037,

jul!



The Institube has a residential campus in Jhunsl, Allshabad, with a library, state of
the art computational facifity and fast interret ok to the cutside world, There i
am active PhD program, an M5 program i Physics that started in 2017, and a
large tralfic of visiting scientists and students.

Research

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

Thig mathematics group at HEI carrles aut research in several areas, In algebra,
work 15 done on algebraic groups and related structures, the theory of groups. and
group rings, representation theory, and mfinite-dimenssonal Lie algebras, Work in
arvalysis 85 In the Tield of harmonic anabysis ol Le groups. Activity In geometry
includes discontinuous proups and Rlemann surfaces, alpebrale topology,
variation all problems on manifolds, Chow groups of rational surfaces, and moduli
of vector bundies. The number theory group works on algebraic, analytic and
combinatarial number theory, automorphic forms and cryptography.

The areas of research in physics are astrophysics, condensed matter physics,
guantum information and computing, high energy phenomenobogy and sEnng
theory, In astrophysics, work 15 done on the cosmic microwave background, large
scale structure formation, and pgalasy evelution. Maln arcas of activity in
condensed matter physics are strongly comelated sysiems, mesoscopic sysiems,
and the study of custess and nancmalerials. in string theory, perturbative and
non-perturbative aspects of string theory and quantum field theory are being
actively investigated. Research in neutring physics, strong interactions, lsttice
gauge theory, super symmetry and varous aspects of physics beyond the
standard model is done in high-energy phenomenology. The Institute is a membet
of the India-based Neutrino Observatory {INO] collaboration,

jird



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 5en 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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DIRECTOR'S REPORT

This repost covers the period from Aol 2020 to March 2021, In Sep |est year we
were near the pesk of the first wawe of the covid pandemic, in Masch 2021 we
were at the onset of the second wave, The pandamic has disrupted the natural
rhiythim of life worldwdde and HE was no exception. Howewer, being & self
coantainied campus we could cantinue mast of our acagemic actiities, albelt inthe
online mode. & surmmeary of aeents during this period is given balow,

1, Covid rasponse: In March 2020 a5 covid numbers started tisirg the students
and postefocs were advised to go home it they wanteg, and werk enline From
thare. institute facilities fike the mess were shot down. As the first wave eased
students were allowed to: retum, the mess was reopened, and the campus
popuiation was back to normal by Feb 2021, WWhen the second wave hit there was
no fime to zend people back again. Institute facilities were Kepl runaning Bl
completely avoided physical aathering

2. Teaching: We had bost time in 2020 doee 1o dlsruption of the academic cycle
cauied by covigd. Ta Bnaure that M5 students whn jalned bn 2020 graguate by
fuly 2022 we have restructured ke academic ealendar of 2025, ewsentially
rurning three samesters during the yearn, The usual thees month Break |n semmass
will e an active somastor this year. All online clagsod have continued through the
pandemic,

3. Faculty sppointrmants: W had made four offers in jan 2021 and three of these
wera acceptad (two in physics one in mathamatics), One physics and one
rathematics faculty mambar have poined. These are Dr. Tathagata Ghosh and D,
Sudip-Chakrabarty in olysics and O, Aprameya Pal in mathematics.

4. Academic aveits: Plyslcal mestings have been ruled aut in the st 15 months.
We had the "l'r:-unH_ Dilatusy 2020 |"|"|:!rul:|_'ul1'.|]|ﬂll rmiseting in tha anflng midcde
during 1¥-14 ol 20200 Several MRV mEmpoers also .|_!|r|rli-;_:i|:'||:||'|"d in B Vaillaiv
Summil organdsesd h',' the Goavt ol India, HRI participalion was rn.'l]rll'.' I the* arma @l
Quantum Infarmation and Condensed Battor Physics,

5. Studants: Dureng this period L8 Ph.D students and 5 M.5c stedents joined the
Institute. and & students have submitted their Ph.D thesziz.



6. Extramural funding: HRI has obtained significant funding under the QUEST
project of the DST for work on guantum information and communication.
Condensed matter faculty have obtained funding for work on energy materials.

Prof. Pinaki Majumdar
Director
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GOVERNING COUNCIL

(2020-21)
1. Shri HH_. Vyas Chairman, Atomic Energy Commission
{Chairman) (A.E.C.) & Secretary Department of

Atomic Energy, Gowvt, of India, Anushakti
Bhawan, C.5.M. Marg,
Mumbai = 400 001

2. Smt. Sushma Taishete loint Secretary (R&D)
Deptt. of Atomic Energy, Govt. of India,
Anushakti Bhavan, C.5.M. Marg,
Mumbai — 400 001

3. Smt. Richa Bagla loint Secretary (Finance)
Deptt. of Atomic Energy, Govt. of India,
Anushakti Bhavan, C.5.M. Marg,

Mumbai - 400 001

4., Prof. V. Srinivas Senior Professor T.1.F.R. & Chairman
MN.B.H.M., 5chool of Mathematics,

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

5, Prof, V., Arvind Director, Institute of Mathematical Sciences
CIT Campus, Taramani,
Chennai - 600 113

E. Prof. Sanghamitra Bandopadhyay Director, Indian Statistical Institute,
203, B.T. Road,
Kolkata — 700 108

7. Prof. 5.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. 5.M. Chitre)

5. Director
(Ex-officio)

9. Shri 5. L. Mehta

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

Higher Education Department, U.P.
MNear G.P.0D., Civil Lines,

Allahabad — 211 001

4, Clive Row,
Kolkata - 700 001

10. Shri Avnish Mehta

4, Penn Road,
Kolkata — 700 027

11. Shri Rajnish Mehta

12. Prof. Pinaki Majumdar
(Ex-Officio)

4, Penn Road,
Kolkata — 700 027

"|.:li.I‘E'ETDr

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
£.ND. MAME CESIGNATION E-MAIL 1D
1 . Ealyan Chakraborty Professor "H' kaklyan@hri,res.in
| {on liem)
| Punita Batra Professor 'H' batra@hrires.in
Professar 'H’ suri@hrires.in

] [r. Surya Ramana

'Frnfassur H

rh:nga@hrr res.in

e

2

2

4 FIThangaduraI
5. | M. Raghavendra

fissoc. Professor 'G"

raghu@hri_res.in

6. C.5 Dalawat Professor 'H dalawat@hri.res.in
:..?' PR HatnaErP_ar Er_p!‘essw 'H 'E.tﬂ?.f_@ hrires.in

B | Mang| Kumar Professor 'H' miyadavi@@heiresin

9. | Gyan Prakash AReader 'F ___ Eysn@hri.res.in ]

10, | Hemangi M. Shah Reader 'F hemangimshah@hri.res in
11 [UmeshVankteshDubey |  Reader'® |  umeshdubey@hrresin
PHYSICS

_E'_lp.a_kll_'ﬂajumd-ar Directar _pinaki@rhri,res.in

13 | Hleep latkar Frofessor 'H' dilegpihri. res.in

14. T P. Pareek Assoc. Professar '6' ‘paresk@hrires.in

15, P'raasenjlt Sen Professor ‘H' prases@hrl.res.in

16, | Tapas Kumar Das

_Assoc. Professor 'G°

tapas@hri.res.in

17, | Aseshkrishna Datta Frnfes:nr H anesh @i recin
18 | Uﬂwal Sen Fm«fﬁsnrl_’_ljl_.____ ulﬂwalﬂhrhres in
19, | AditiSen De Professor ‘H' aditi@hrl.res.dn
20, | Arun Kumar Patl Protessor "H° _akpati@hri.res.in

l Arﬂrban Eiarsu

AsSOC. Prnr:ufessnr '

anirbanbasuEhri.res.in

Eantcnsh Kumar Rai
23 Anshuman Maharana

Assoc. Professor. ’E’_

.&ssm: Prnlessar "G

shml-ﬂ'hn res.in

aﬂshumanmaharana@hrl F'E5-|f1




ADMINISTRATIVE STAFF
5.0, NAME DERGNATION E-paAdl, 0
1. sﬁi_lla'.rtnﬂgﬁiﬁgh Registrar ruglsﬁ@?r_l.rt_yﬁm_
2. | Shri Manish Sharma L0.E manish@hri.res.in
3, | ShriAmit Roy [AgA0 armirEhirl, res.in
[Supsrannuated an JE-02-2021)
4. | Shri K, K. Suresh Kumar Librarian sureshikumarkkghr.res.in
L. | 5hfi Sanjal Verma Systems Manager sanjadE@hrires.in
B. | Shri A K. Srivastava SO {Eleetrical) :Té;@- hrl.res.in
7. | ShriV. K. Srivastava S0 (Civil} vijay@hri.res.in
& | Shri Ram Prakash Sharma blamager Guest Houze sharma@hri.res.in
g, | Smi. Anju Verma SC(58) anjuEhrlresin
~ 10.| Shri Umakant Dwivedi Cashier uma@hri.res.in
11.| Shri Charmendra Malhotra | Upper Division Clerk malhotrag@helresin ]
12.| Shri K. K. Srivastava Upper Division Clerk karunash@hrires.in
~ 13.] Shri Y. 5. Bhadourla | Store/Purchase Officer | yashpal@hri.res.in
14| 5mt. Sumitra Ofice Superintendent sumitra@ hri.resin
15.| 5mt. Seema Agarwal [ F.A. to Director seemaiEhri.res.in
16.| Shril Sudheer Kumar Singh Accountant sudheerksinghi@brl res In
17.| Shri Sanjesv Nagar Jurmior Hindi Transtator sanjeswE@hri.res.in
18.{ Shri Vivek Kumar Juniar Library Asst, vivekkumargrhrires.in
19| Shri Kamlesh Thakur Bearer
iCanteen Cadre)
20.| Shri Kamta Prasad Pean/Watchman -
21.| 5hri Rajesh Kumar Safaiwala




h
SURMMARY OF RESEARCH ACTIVITIES |MATHEMATICS)

Ihe main themes of research of the mathematics group 2t H#l are In the
areas of Finite Growp Theory, Algebraic Geometry, Differential Geometry,
Harmonlc Analysls, Lle Algebras and Number Theory, The repart below
highbights contrbutons made W somi of Uwee aregs over the academic year
S070-2021

The concept of & group B the mathematician’s  way of  describing
syrmmetries 0 varsgus problems o mathematics and the natwral scienges,
Prof, Manoj Yadav and his collzborators wse their work in group theory
o enumerate sEew left braces of small orders and obfain so-called set the-
aretic soluticn:s of the quantum Yang-Baxter eguation, arising in Physs,
Thus with Ris student MNro Mishant, Prof, Yedaw formalized the concept of
tha second cohomology group of skew braces im0 conpection with  set
thaoretic sobetions of the quantum Yang-Gaster equation and also astablished a
conmsection with the putemorphism groug of skew braces.

The tepresentation theary of infinite dimensional Le algebras s oof greal in-
terest in both mathematics and physics, &n important ouestion (0 this fopic
is thar classfication of jrredocible integrable modules over theese algebraz. Inoa
fint work with her student Mr Santang Tantubay, Frot Punifa Batm has
classified integrable representations for exended affine Lie alpebras, where
tha canter acts trivizlly on the madules.

The theory of hammanmle manifolds s & key area of study in Differenatial
Geomatry. A central guéstion In this teplc is the Lchosrowicr conjecture,
which states that asy simply connectad harmonic manilald s either flat or 3
rank eng symimetng space. Lichaeigwice: proved this conjecture far harmanie
maniloide of dimension 4 0o earlier joint work of Prof. Hemangi Shab it
wit shown thal an wymptetically harmenic mianifold of dimension 3§ flat
or-a rank ong spmmobric space, thus proving the conjacture in dimensson 3,
In recent work Prof. Shah has shown the analogee of this conjecture for for
asymptotically harmonic manifolds of dimension 4. Also, her work recovers
the Lichnerowicz conjectuse for harmonic manifolgds of dimerzsion 4. The
strong mert of Prof. Shah's proof Is that she constrocted 2 Singer-Thorpe
basis for asymptotically harmorlc and Elnsteln manffold M of difenszion 4,
in which B 15 3 symmetric- sgace. On the ather hand, the proof of Besse

i



for harmanic manifolds of dimersion 4 ased Singor-Thorpe hasis to proen it
symmatry, Tho work cited also strengthaned a result of Haber that asymp
toticaily harmopic homogeraows and Einstain manifolds arp eher flat or
Fifik Qe SyrnimeTic space of nor=Compact Type In gimension 4

Lichnerowscz corjeckure for Rarmonic manfolds iz open in demensien & I
i5 a0 ipteresting to irvestigate whethar 3-stain, Kakier hanranic manifolds
arg symmetric. Towards t™is, a work of Prof. Hemangl Shab shows that 3.
Siein harmorke  manfolde sse symmetre, Kahler and Quaternion Easler
hiarrreenlc manilosds ars syeaersbrie, I Le Secdanal curedluies arg nan-pasitive,
This wweork usas the Dorsuk-Ulam thesrems b obtain the gpenmety of 1-5sin
mansfaldy. The Watamabe utrategy is followed oo ssioblish the syrmenetry of
non-compact K ahler and Quaternianic Kahler mase,

fn important area af eeszarch in nember theory 1s to study IF 8 given finita
sat of complex pumbers satlshes & polymomlal relation with ratianal namaer
cogfficients. When such 3 |nor-trivigt] poliremial relation sulsts, the set of
comples qumber weder corsideration §& &g Lo fee dlgebraically depaident
ouer the rational nombsrs, et a1l am be distinct pesitive integers for
gl integer o that ivoal least 3, Then L0 knewn Lsat If B belsags ta an
interesting class af nambers called the Piser-Vijpyaraghavan numbers, . the
s mi, for i varying over I.._m, of the wres with oth term given byl
finin#form & set of m caomples numbors that are algebraically deapondent: guer
thr ratinral mambors, It s shown, however, shat there 15 na nentredial lincar
relatian hetween these numbers with coefficients in the field Q] which s
thie vmallest fald i tha complex nembars containing f- This s 5 joint work of
Prof. R, Thanpadural with his studant Debasish Ksrmakar and Or. Veskesh
KEumar

Frof, Apraamesa Pai, til repantly 31 the Unmversity of Duisburp-Escen, Garmaly, has
Aow iEned  the  Mathematos Groop at HElL  The  parapragh  Below
surmmarses some o Praf Fal's recent wark, cardied out prior 2o @ising tha
group,

Thr Shimera Tangama conjecture {new mllas madularty sheosem]  proesd
by Wiles-Tawlor, shaws that &n elliptic curee Foower £ s madular. It
then follows: that the assooated |Lfunction {EfCLS) hes an enalytic
contingation m the whole comiphes plane and s&tisfies a functional equation,
one of the mest famous conjectures n arthmetic Geometry, the Birch
gid Swinaerion-Dyer (BED) conjetiure aims Lo wndesstand the  Interplay
betwesn et sic imvarianls retated 1o E(O) (e, (e ranik] &ivd analyle syediizans

i1



related to L(E/Q,s) (e.g. the order of wvanishing of L(E/Qs) 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; =GL; L-function has already been carried out in
https://www.elibm.org/article/10011988.
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SUMMARY OF RESEARCH ACTIVITIES (FHYSICS)

The Fhysics division of HRl carries out research in five areas. We summarise
recent research activities in these areas below;-

l:undr:nie& Matter Physics

Our reseanch in condensed matter systems and materials has fotussed on strongly
carrelated systems, topabogical materials and catalysts for 2nergy applications.

We have been using 4 scheme based on the Langevin equation to probe
carrelated eleciron sysiems, We have amalysed the dymamics and phases of the
gystem, the method generalises o some nensgullibrivm situations too, Ti noe it
has allowed access ta phonan and spin dynamies In magnetic materlals, and the
voltage induced breakdown of a Mott insclator,

Another direction has been topological quantum matter. Here we have focussed
on higher order topological insulators, on Majorana modes and maore recently
parafermions, on edge states in the quantum Hall system and gated and driven
bilayer graphene, and on surfpce states of Weyl semimetals, We have developed
sarme understanding of the nature of topological phase transitions and how they
tan be dassified in lerms of concepts borrowed froom guantom critical
phenomena,

We hawve developed novel insights into the electronic structure of layered ternary
transiticn 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 cemters, We have also dewvelopsd a
theoratical understznding of why Co decorated nitrogen-doped graphitic carben
acts as efficiznt hifunctional catabyst for cxygen evalution and oxygen reduction
reactions, Recently, the group has acquired & new facuity member working on the
Physics of materials.

13



High Energy Phenomenology

The High Energy group's sesearch is mostly on beyond standard madel physics
searches 3t orecent and upcosming accelérator experiments, neutring physics,
dirk imatter. Contrlbutions live come an asw phenamesalogleal studies of
bevend the Standard model (BSM] of particle physics that Involve additianal
sealar particles, dark matter and supersymmetry (SUSY), Mew ways of unravelllng
such scanaros 3t experiments by making use of artificlal (ntellipence/machins
learning mathods have Doan proposed. The group has also proposed search
strategies for new particles such as charged Higss bosons and their interactions &t
aopelorator exporiments. Contributions hase boen made to a TDR on physics
studies at @ futurs lepton-hadion calfider. Theatetical studies bave been carried
oul airned ot understandding the natune of dirk rmiglkber. Recently, i now Fu'l:ulw
mpmber has jained the graup.

fembers of the Mautring group have Besn parl of a new experimants planned to
study neutring properties such as the INO and DUNC collaborations ang physics
siudies at these experimenty. Additionally, mpact of new physics such as
sigratures of dark matter and neutrinoless bets decay, muon g-2 anomaely and
supernova neytrinos rave been also looked at by the proup

Ouantum infermiation and Computing

Quanturr information and computation 5 an area at the Interface of phiysics,
computer sceence, mathematics, and engineering, The guantum information and
computation [(IC] grous works ¢noa range of bopics in this area, and currenthy has
arpund 15 Phi students, F postdocs, 3 faculty members and an adjunct fculty,
The topics the group works on include quantum entanglement theary, quantum
thermeadyramics, - and  lewcbody guantam dewlees,  quanium
comrmunication, quantum computation, quantum cryptography, gte,

Below. we summarice same of the important work carriad out recently, The
notion pf rewerse guantum speed limit for arbitrary quantum evolutions was
introduced, this answered a fundamental question: “how slow & guantum systam
can evolve in time? In another work, we identified kigrarchios of Incalizable
rmnngh_-lmunl: due (o spatial distribmeticon of bocal nise in rrl.'u||:li;.|:v:rl'!l s urn
systerms, Wi haws alsa analyred operation charpscterictics In stepdy siote yersus
the sarme n fransient cegamess of guantur el fransistans,

b



S-tr-ing 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 EEI'I‘IIJ-EIC[FﬁH'IiGhS has been examined.
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LIBRARY

In any academic, research institution library plays an Important role in the
dissemination of knowledge, In tact, the ambience of the library retlects the
quality of the educationfresearch imparted by the Institute. HRI library has
recagnized 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

haolidays of National and Sacial importance,

Monday to Saturday : .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 areé for use” into practice. The Library houses Text Books,
Reference Books, Print Journals, Technical Magazines, General Magazines,
E-Resources & Digital Cellections, CDs & DVDs, Theses, Bound Volumes of
laurnals; Dailies, Faculty & Institute Publications etc., added ta this.

!:i!_ilﬂ E;-r_r._{uf _lhl._' Libra ry:

Resources ' Details
Total Collection: 61846
No. of Books — Print | 21678
Mo, of Bound Volumes — Print | 38292
Gratis/Books — Print | 1876
Total Cofllection: Journals | 134
International Journals I 133
:Online 128
Print 05
Mational Journals 11
Print i0
— Oniine 01
E-Books: l 2311

1B



(Lecture Motes In Mathematics and

: Archivas)
i Subscribed E-Resources,
: Databases:
* ScienceDirect DAE-Elsevier Elsevier
- ~ Consortium Publication
# MathScienet Databaze of Reviews, American
Abstracts and Mathematical
Bibliographic Society (AMS)
Information
« Project Euclid Journals 32 lournals Package | Duke Unlversity
, Press
| = ISTOR 83 lournals Package Ithaka
Publication
« PROLA Physical Review American
Journals Archive Physical Society
' Life Time Databases/Archives:
« DM 100 Archive Duke Mathematics | Duke University
lournal Package Press
Back volumes- Yol 1 |1235)
to Vol 100 (1999)
# Al Archive B fournals Package Amarican
Institute
of Physics
+ loP Journals Archive 56 lournals Package Institute of
. I Physics
| Springer Journal Archive | 123 lournals Package Springer
Other Resources and Facilities
Thesis 114
CD's/DVD's 100
Newspapers &
Seating Capacity 43
Carpet Area G50 5. Mts
Computers for Users/OPAC 4 No's
Library l'iﬂanzigement Software Koha 19,11 VYersion with RFID
Technalogy
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Mewly 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 dmple terms is known as the practice,
which paves the way lor enhancing the exmsting functions &
halps in eMective implamantation or use ol the Process,

Reader's Assistance

Library Website/Web OPAC

Web Enabled Library Catalogue
Services

Self-Issue/Return System

Circulation Services (Issue/Return)
Reference

RFID enabled Security Gate system

dﬁ:i:a mpus Services 'Eﬁmugh”E—mal'I"

Referral Orientation for newly join s library members '
Heprngraphuc D}splau of FacutwaDF,r’Students Publications |
New Arrivals service I:!ﬁlsp:-limI of Institute Publications

Spiral Binding Library Advisory Committee

Newspaper Clippings Stock Verification

Book Exhibition

18 Hours uninterrupted Services

Theses Consultation Facilities

Inter Library Loan

18



Library Advisory Committee:

Library Advisory Commiiter 15 functloning to foak into all aspects of
continual Improvement of the library activities, so that the library and its facilities
achieve 3 fair degres of acceptability amongst the users. This Commitios,
co-toordingled by a Professor as the Chalrman & other Bculty represeniatives as
members, Library Advitory Committes plays an adwisory and advocacy role
regarding the lhrary In B support of Leaching, learning research and
comrmuniby-bullding needs of the Institute. 1t assists in the provision of high
guality library service to the Taoulty 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 | Convenos
Dr. Anirban Basu Pember
Dr, M. Raghavendra Bember
M. K. Suresh Kwmar, Librariam Member

Library Team _
Total 9 Stalf Mambers

Library Staff 04
Diser Stall Membwers 05

Library Management Software/Computetisation of in-house activitles:

Library |s automated and enabled with RFID Technology by using KOHA 19.11
vars:on {Dpen Source Library Management Software), All in-house activitiesin the
Library including Acquisition, Cataloguing, Circulation and Serlals Contral ete., are
fully computerized using KOHA 19,11 version, The Online Public Access Catalogue
POPAC) of the Library |5 gperational on Intranel, 11 can be accessed onlineg to
search more than 51846+ bibliographic records, avatlable In the Library database
through a wib-based search interface (Web OPACL



RFLD Techmolopy:

The Library hasz recently implemsnted the Radio Frequency |Dentification (FFICY)
systam, It I= the best automated Rbrary automzstion sy=stem used wordwide and is
=n effactive way of managing collections of the lirary and providing #nbanced
services @ the users having benafits ke self chack-out of books, self-chack-in, 1o
flng misplaced reading materials, sorting, Inwentory accuracy, stock verlfication
proceduras, security contred, Sevart Card Bsganes, ete it ois an sutematic data
caplure béchnology thet wses tiny micrechips aad minlature antennas - afliived to
documents, RFID playe 4 wital rake 0 redelining the likrary processes ta mske
tueryane’s job easier right from the USERS to LIBRARY STAFF MERBERS,

ICT mnabled services:

Rapld advances |a Information ard Commiunicatlon Technedogy are changing the
library and information services drastbically. Besides this, expectations of the users
hzve zlso risen manifold, Libraries zre not mere spaces anymore; They.are much
more than that. | has become & challenge for library management 1o keep pace
with changing infermation packaging and delivery methods on ane hand and
el the user pxpectations on the other, HRI Library. bas been trying toodo the
sama over the years and as par feodback from it patrons bas been guite
suceassful in this venture, HRI Library nat only proactivedy aork on s eollection
buitding ard Infradtruetural sugmestation, foo pal ol ol emphasis on facslives,
serdiees and BEST PRACTICES for users. Like greseous years, thes year also focus
was on the stengthenkng of print collection along  with e-resources and
implemeantation of latest Information and communication technodogies (n ks
SETVICES,

Theses Consultation Facilities:

HRI Likrary recemves all the Ph.O, Thess awarded by HEMN in Hard copy, Print
copses of Theses are housed in Book Section of the library for consultataon
purpose cnly. The bikliographic information of Theses are made available through
firary Onling Pubdic Access Catalog [OPACL Also through another interface
ﬂ.prl,:lilllr te=slgned lar wiarching the Theues ak;
b fwnena_hriresin/~tibweb/theses/thesis himi,

an



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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COMPUTER CENTRE

. The computing facilities of the Institute are one of the best in the country.

it pravides all the support to the academlcs and research actvities and also
to the administrative: activities, The computing facillthes are avallable o
users round the clock 24x7x365 all over the campus: induding the
residentlal area

The entire HRI campus wide netwoark is connected with 1 Gbps Optical Fibre
Cable backbone providing the network and Internet connectivity to each
and every office, hostals and guest howss and the rasidential area helping
the sclentists, researchers, administrative meambers and zll other membsers
and wvisitors an campus to work from amy place in the campus round the
clock.

The desktop computers af the faculty, students, post doctorai fellows and
visiting fellows were upgraded with the newer vessions of different flavours
of Linux, Windows and Mac operating syslems

Latest wersions of -several applications  software and packages were
configured on users' desktop computers, computer centre deskiop
computers and conférence room dosktop computers, which provided the
researchers to do their numerical and analytical calculations faster and
obtain mare precise results.

. The Operating Systems and all the important and the necessany application

packages were upgraded an Mail Servers, Webmall Servers, dns, ssh,
dhepsddns, proxy, ldap and Firewall servers for the better, reflable and
secure running of the servers and 115 senvices without any  fallure and
Breakdown, Flrewall rules were upgradded and fine tuned (o enhance the
security level of the servers and network services to protect them from
Intermet attacks.

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

Orn-line acthvitles were arranged to organise the interviews of PhD.
students and for holding scademics angd administrative meetings due to
Covid-19 pandemic



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

9, 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.

2. 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.

3. Itis 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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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.

R A
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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 Indla. 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 parsons with disabilities and therefare there
is no specific budget allocated in this regard, The recruitment of Academic
rembers s 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 [nstitute 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 soclal obligation towards representation of
Scheduled Castes and Scheduled Tribes in its services and follows the appropriate
NOrms in recruitment.

e e
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VIGILANCE, SECURITY, DISCIPLINARY AND SEXUAL HARASSMENT
REPORT

Vigilance & Security Report

There is nothing specific to report from vigitance/security point of view for
the period up to 317 March, 2021, The institute follows the Instructions received
time to time from DAE pertalning vigllance /security matters.

We are regularly submitting the following reports:

Monthly report on Anti Corruption and Yigilance Cases.
Menthly report on Pending Disciplinary Cases,
Qisarterly report on Pending complaints PEs/RCs Reglstered by CBI,
Quarterly report on Action Plan on Anti Corruption and Vigllance Cases.
Half yearly repart on Unserupulous Contact men/Contact women,
Cisartery Performance Report,
Monthly report on prevention of Sexuval Harassment of Woman at Work
Place.

g, Menthly report on Pending Criminal Cases.

We have ensured the submission of Annual Property Returns (APRs] of all
eligible employeses up to 31.12.2020 and they have been scrutinized.

During the year there was no report of any security l[apse in the campus.

b B R LBE Sl R

Disciplinary

There is ane Disciplinary Case |Penalty issue) is pending for decision making
[by the Competent Authority] where ane Faculty Member had slapped ane of the
Foreign P.IvF, working under her,

Sexual Harassment

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

Fi=



AUDIT REPORT 2020 ~ 21

Audited Balance Sheet

along with

Income & Expenditure Account

for the year ended on

31" March 2021
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Co1E,G.TB Megar, Akahabad

Ph, 2551317  Bhad, | 328059
E. -|".?"|"'- G‘?ﬂ’ﬂﬂ E.. Iﬂﬂ, Mo D4TS354007T, TINEERE00E
‘Crafemmd Accountanls Eamal . ehkuti1 @yahod in
cashansarkiigmal. com
—_— = ——
AUDITORS REPORT

We beve sudited the sftached balance sheet of Harish-Chande Research Instituse, Allabwbod, as
a1 31 Manek, 202 | and Income and Expenditure Account for the year snded on thet dete annexed
bt These fimaecial stabements are the responsibility of the manspement of the Instiuse, Cor
responsihility i (0 GAPFCHE 0 opinion on these financlil seements,

We sonducted aur audit in sccordance with swditing senderd genemily scospied n India, Thess
gtandand  peguire that we plun ol pu'ﬂ.ﬂﬂnlhd-liﬁ-hiﬁﬁﬂﬂw“ﬂﬂﬂu nbevai wheilher
the Financisl statemenis are free of muterial missssennt, An sudil incudes examining on & jes
bunils, evidence supporing the scooants and disclosures in the Financinl safemeonts, An sidif also
includes misessing the wocounding principles used and algnificant estimntes mude by the
sanagement & well 03 evahaMing the over all financial stmement prosentution, We believe thm
aor nudit provides s ressonsbbe basis for aur opinion,

Subject 1o par comments given in Annexure A read with significant sccounting policies and
netes an Accounty sppearing i Schedale-24 annexed bere bo, we raport that;

We have obialned all the infonnation and explanstions which to the best of war knawledge

wil belled were necessary farthe puspose of sar nudil.

In dir apinion proper books of accounts as requined By law have been kept by the Instilae,sa for
i appeass from cur examinadion of the broks

The Balance sticet and Icome snd expendifure Accoust deslt with by this report are In
ngroaismt with the books ol sccoants maistained.

lin s opinion and 15 thi best of our infonmation and sccarding b (s explanstions given b 4, thid
saijd mecovmis pive o aind Bir view;

L. Ln case of batunee sheet, of the state of silairs of the Instituce =2 at 31 March, 2021 and

T In case of Income and experditure Acvoantod the excess of Expenditure over Incoma 6f the
Instiune For the year ended an 31 MMaeeh 202 |

For EH.Ansani & Co

Chartered Actountants
FRNAILESTC
Date:27" August, 2021 L%Q‘r—_
Allshabad.

UEIN: ZADIGAAAATROSIE
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Annerura “A” to the Auditor's Report
{Referred to in paragraph 3 of our Report of even date)
1 FIXED ASEETS;

An amount of Re. 4 78 50,030/ has bean shown as Capital WIP booked for construction of
buildings funded from Plen Projecis.Construction has been stopped to comply the order of
Hon'ole Allahabad High Court .

For other asseds the Insiiute has maintained Fixed Asset Register showing physical quaniity,
value & location of the Fixed Assats and they are In agreement with tha books of account. No
discrepancy was cbsenad. Physical verification of &ll the assels wers not conducted during

i year,
2ACCOUNTS & RECOVERABLES:

a.The following amount for nealisation against completed projects are long pending and shown
a8 claims rzcoverable The Instiule should take necessary slepe for recovery and in case of
imacyeirable balances sanction should be obtained to write off tha amount;

A, NBHM Granl-. Gangopadhyay Since 2007 Rs. 4753300
B. NBHM Grant-Joasph Samue| Since 2007 Re, 17.030.00
. NBHMW Faliowships Bince 2009 Re. H3.B&ET.00
0. CSR (ICCGNFRT 2017) Since 2017 Re. 1,00, 000,00

b.Balance of EMD, Imprest Accounl, Security Dweposits, Sundry Creditor. Loan & Advances
and Claims Rocoverable ol are subject to confirmation, reconciliation and consequaniial
adjustments thereaf, Lettars for third party confirmation have been sent by the Instilutz and
their confirmetion & still awaibed

. Provision for accumulated Pension Liabillies/Gratulty/Leave Encashmant on existing Active
employess & Pansionsrs for Ra 203700001 as per Actuarial valuation Rspod has bean
provided by the instifute. As explained.no separate fund & maintained for this purpese,

Date: 7" August. 3071

LEIN: 21050863 ARAAFESSIG
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HARISH CHANMDRA RESEARCH INSTITUTE, PRAYAGRAJ
SCHEDULE FORMING PART OF THE ACCOUNTS FOR THE PERIOD ENDED 31-03-21

SCHEDULE 24 - SIGMIFICANT ACCOUNTING POLICIES

1. ACCOUNTING COMVENTION

11 The firancial stacomencs are prepared on the basis af Aistorcal cost convention, undess
othereise stated and on the accreal method of sccounting,

1.1 Flgures of the previous year gnd curment yesr have been regrouped whereesr necessary Lo
contirm classticaton,

L. INWESTMENTS

2.1 Frvestrients are valued Bt oSt plus interest accrued thereon,
L. Cost mclhiades pooquistion expenses ko brokorage, transter stamps, o5,

3. FIXED ASSETS

3.9 Flied fasets are siabed at cost of scouisifion inclusive of imeard Irdight, dities sid tazes snd
incidenital ard direct experses refated 10 acqusition,

1.} jusets purchased from Plam B Hon-Ftan during the year have been capitaloed under ‘the
IIH.'II'qu'lutr heads of accownts of Fided Assaly,

1.3 Realmation made from Sale  Big-back of Assets o taken ag Mon Becurmng ncome 1n the year
af receipt and Profit / Loss scooumted for,

14 Raalization made from Ssle of Scrap b taken A% Nom-Becuming Intoms in e year af receipl.

4. BEPRECIATION

4.7 Depreciatsan s provided an written dowsn salue methad as per rales specified m the Income- i
A, THA,

4.3 W orespect of additions toddeductions from need assets durng the . year, depreciation s
camsidensd on fil yoar bass

4.3 Mo Depreciation & charged on assels, edich & sl durlig L pesr,

5. DOPCHIMTURE

5.1 {ontumails, stores aad statianary are charged to the income and Expenditire Aocourt in the
wear af I8 pureliase,

3.1 Hon-Flan Wonddalary sxpense on Email, VEAT faciiy, internet ¢ Broadbeng charges, &nrual
Maintenance charges of fixed aid=ty, st are charged to the Income B Expenditure account in
the wear of it peyment, Rent recipls are [aken Invd Indome & Copenditure sicount on cash
hasis.

6. INCOME f RECEIFTS

il
= J ¥ X -.-..l||
i aLAasaD




7. GOVERMMENT GRAMTS/SUBSIDIES

T Government grants/ sulbsicy are accounted on realization basis,

7.2 The unspent amount of grants received m respect of the projectss/schemes is shown Under
Current Liabilities in the Balance Sheat under the head “Unutilized DAE Grants Recurring (Hon-
Flani®

7.1 Ewmcess of payments made over the grants recetved in respect Projects/schemes are shown
under Current Afsets in the Balance Sheet wunder the hepd "Payments Against Ongoing
sporsored Projectsd ichemes”

8, RETIREMENT BENEFITS

&1 Liabillity towsrds gratuity payable on death/retirement of employess i acirued based on
actuarial valuation,

B.1 Provision for accumulated leave encashment benefit to the employaes is acorued and computed
an U fssianplion thal emplopees are entilled Lo receive benelil as il sach year end,

B.3 Pravislan far mocomulated Pensian Lisbilities on existing Activé emplayess, exiEring pensianers
& family persioners s accrued on actuarial valuation.

9. TAXATION

2.1 TDS deductible wis 1940 on Librany Journats Subscriptions payments to Indian wendors will be
readized an actual values of supplies when effected,

9.7 TG deductibbe u/s 194 on Library Journals a-Subscriptions payments to Fareign vendors will be
realized an actual yvalues of supplles when effected,

9.1 %Since there is no taxable inceme as per the provisions of Income Tax Act 1961, provision for
Inceymee Tax has not been made,

Cate: XF-0=-11

Place: Prayagra) Direstor
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ACTION TAKEM ON AUDITOR'S REPORT - FY 2030-21
R HOTES OM ACCOUNTS COMPLIANCE
1, | A amoont of 86,4, 78,5000/ has hoeon shosn as | 4 PL Hoo03 wag files in the Hon'bie Hign
| Cag'sal WIR Randaid Ter commnection ol hoildings | Toet Frign@a] redandicd Ganda Fallirion
Torehed . from Blan Peojeciy, Comstructon  Rag | whess e High Courl hed pedsed an oeder
1 stopped ibrough Hea'ble dllnhebad Migh Cowrt | thal no- comtructon shall be carrsd oul
| order, witiin 3 meters ot the Hignes: Flood Lewol
| of e Garga In tha wane 1570, A & nesulr,
Sl oAt T tinn ACTiDy of T TRTITAY i
slopped sewe Felvupy 1005, Th matlem &
wibll gubivdice hence lhe emire amount
soent on conskruction has -been shown om
| wapital wek I proaree;
L ke fmatibyte  mamtmins Assel regbe=e showerg |0 e o conteoous process and b cerried oot
| chiysicol guantity. yaioo B location of the Flacd | owery yeeronon Y March cvcry oo
| daEort achdinod - dung the year and thay ame n
woreemipnl Wit e bewky of etimant,  Mn
cactepancyensreoorbed, |
k> fAerouiil ieTohyeTithe agideel :'mpiﬂnt nn:-]nru Tre besjitute Iy mked sincers afforks o |
sl o glainm rocoserabie, Beutule wlenrs] Leo | mecoeer G sl standing aimomads. Againgl
| pecemzary. slomy U0 recover. o wrile off the | HBHW Felowshio the mtdal amoust ws
Following amount: Bs.l 85,800 |aber during MEIW, GC ond L
| A "ﬂ"l'«'-':'ﬂ—l b Larprpulrey Hns D7 f-l-"f.'ﬂ-'l-m emeeting al HRI In Febiusny 1020 WEHME ohd
| B P e e T T ASIOY | DAE e dicsed. U sl with HA e
| 258 LG EFRT BT G 7 Ayt mmn g | 10w Fond hat s amon of 85,02,000+
| ot besn recewsd by HRL The | baiance
apount 8 expeched =con, We hi'e sent
sovoral remainders w0 BBHE 5 thee hid
premisad 1o pay i s
Thix  amopid 8 reinwerahle  Trom . SR
towvands thel comestment tu organiz= the
Iernsuens Comderencs on Clam Sroogs of
Humber Fislcs ard Belargd Toes at HRl
gharinid 47 Sepr FITT, W Bave seal i leerer
Mo 1 68T daded (U 4] b retover Lh
E_. — g argunt from C52, |
&, E-.I'du.-v wl B, e hecanen, Securily Thie = a wating [LITIRATes] Tl by P
| ek, 5-'u|'I:2|1.I Creditar, Loan & Schewres and | befitols afier the finstieation of RBalance
Cisdma  Recovmmble pbe  are subject  tn | Shest z==king confirmation “rom parties on
cosfirmathan,  reconcideton and oonsequenaial | thelr ERDE,  Security Depotitn,  Imprest
Dalpesmonis thergal,  Letiers far third parly | Atcpuets, Loon & advisces, Creditons o
| eocftrmsthen hist e seeq by the Irticutkery and | Clabors Reccsarabliy orc, These hag st
| there confirmation = il awaited. drpute b sy mitstanding claimzo far. |
f. | Proasslang Tt Aecu=lared Persien | The provitien o0 PRiersDeatilbey Leave
Lighilivms Gratuilyf Leave Dincaskinent to sxisiee | Encashinsil way caldalaied o e Basi of
| Active smployean Peoscney Pows  bemn | ActUoral eslwabion sz oh 352020 The
n'n'-mﬂ' Tor on actaarial vavastion but the | Retrement Berefits are sitpported by Grant:
| imstitume Fos nob provided fund for maetka This | Al Bvery yer hvoce o Sopsmts fund
valdlity, Fr R e AT 19 specilic purpese,
T
[arg: 1ra0d-31 lainit Tify) [aviecirn Saemh) 1Pl Mo porssial
Place: Bray=grei Censutbanbi &0 Hegisbm Laractor

1.8



