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1 
About The Institute 

 

The Harish-Chandra Research Institute (HRI), Allahabad, is a premier research institute in 

the country. It is an autonomous institution fully funded by the Department of Atomic Energy 

(DAE), Government of India. The Institute started with the efforts of Dr. B.N. Prasad, a 

mathematician at the University of Allahabad, who provided the initial leadership. Financial 

support was provided by the B.S. Mehta Trust, Kolkata. Dr. Prasad was succeeded in 

January 1966 by Dr. S.R. Sinha and then by Prof. P.L. Bhatnagar - 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 Institutes 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 expenses. 

In January 1990, about 66 acres of land was acquired in Jhunsi, Allahabad. Prof. H.S. Mani 

took over as the Director in January 1992 and played a crucial role in building the HRI 

campus at Jhunsi and also giving the Institute its modern academic shape. He retired in 

August 2001. The charge was taken over by Prof. R.S. Kulkarni, to be followed, 

successively, by Prof. Amitava Raychaudhuri and Prof. Jayanta Kumar Bhattacharjee. The 

current Director, Prof Pinaki Majumdar, took over on 11th April 2017.  

HRI is devoted to fundamental research in diverse areas of mathematics and theoretical 

physics. The areas of research in mathematics are number theory, differential geometry, 

harmonic analysis, group theory and topology. In physics the areas are astrophysics, string 

theory, high energy phenomenology, condensed matter physics and quantum information 

theory. 

Since 1992 the Institute has attracted worldwide attention, as is evident from the recognition 

received by many of its members. The outstanding contributions of Prof. Ashoke Sen to 

mathematical physics has been recognised by a Fellowship of the Royal Society (FRS) of 

the U.K., the award of one of the first Fundamental Physics Prizes (2012) from the Yuri 

Milner Foundation, and the Dirac Medal of the ICTP. Prof. Dipendra 

Prasad, Biswarup Mukhopadhyaya, Pinaki Majumdar, and Rajesh Gopakumar have been 

awarded the Shanti Swarup Bhatnagar Prize for work done at the Institute. 

Around 25 of the alumni of the institute hold faculty positions in premier scientific institutions 

of the country. Various members of the Institutes faculty have been elected to the three 

Academies of Science of India over the years. At least two former faculty members of the 

Institute are currently directors of national scientific institutions. 

HRI puts a great deal of emphasis on teaching, in addition to research. The major 

development in recent years is the start of a M.Sc program in physics (in 2017) and the 

development of a teaching laboratory on campus. Finally, despite having only thirty faculty 

members HRI ranks among the top 10 research institutes in the country according to Nature 

India. 
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Director's Report 

For us 2017-18 was significant for multiple reasons. We started a Masters program in Physics, 

with a laboratory on campus. We hosted several visitors, over the year, on the basis of an 

Infosys grant. Finally, an unusually large number of Ph.D students joined the institute in 2018 - 

with a welcome reduction of the average age on campus! I touch briefly on these below. 

The beginning of a Masters program had been planned for a couple of years, moving through 

discussions with the Department of Atomic Energy (DAE) and the Homi Bhabha National 

Institute (HBNI). With the requisite approvals and financial support granted, the first batch of 

prospective students were interviewed in summer 2017. Four joined. We reconfigured our 

community center Annexe as a laboratory space and, with some help from experimental 

colleagues elsewhere, set up a laboratory. This now has pride of place on campus. The 

incoming batch of 2018 has 8 students, we hope it will increase over the next few years to the 

full strength of 20. 

HRI has a vibrant visitors program. This year the numbers were larger since, in addition to 

institutional support, we had an Infosys grant to invite visitors to lecture at HRI. Visitors included 

Yuri Nesterenko (Moscow State) lecturing on “Analytic functions & their Transcendental Values”, 

Bobby Acharya (ICTP), Ted Erler (Prague), and Yuji Okawa (Tokyo) all lecturing on String 

Theory, Milind Diwan (Brookhaven) and Pascuale Di Bari (Southampton) lecturing on Particle 

Phenomenology, Andrew Bremner (Arizona State) on “Analytic geometry and Number theory in 

Diophantine Problems”, and Hiroyuki Yamane (Toyoma) on “Representations of Quantum 

Superalgebras”. We expect several more visitors within this program before the end of the year. 

There were several academic meetings. These included a “Focused meeting on Stack in 

Algebraic Geometry” in July 2017, an international conference on “Class Groups of Number 

Fields and Related Topics” in September 2017, a DST sponsored meeting on “Quantum Science 

and Technology (QuST)” in October 2017, Nu HoRIzons VII and School on String Field Theory 

and String Phenomenology, in February 2018 and the Sangam@HRI-2018 – Instructional 

Workshop in Particle Physics, in March 2018. 

Fifteen Ph.D students graduated from HRI during 2017-18. We maintained our research 

productivity, maintaining a position within the top 10 in the Nature India list. About twenty five 

students joined the Ph.D program this summer, they will enliven what was beginning to look like 

an ageing campus. 

In addition to the formal training programs for B.Sc and M.Sc students we held our annual Talent 

Search examination for school level children in Allahabad. We invited eminent speakers from 

various areas of enquiry to deliver colloquia at HRI. These included natural scientists, social 

scientists, and humanists, exposing our students to the broader currents of knowledge. 

I end on a sad note, our colleague Govinda Venketeswara Pai, a condensed matter physicist, 

passed away on 1 June, 2018. He was only forty six. 

Prof. Pinaki Majumdar  

                                Director 

– 02 - 



3 

Governing Council 

 

1. Prof. M. S. Raghunathan   503, Atlantis  

Chairman Raheja Acropolis – 1, 

Deonar Pada Road, Deonar, 

Mumbai – 400 088 

 

2. Joint Secretary (R& D)  Govt. of India 

Deptt. of Atomic Energy  

Anushakti Bhavan,  

Chhatrapati Shivaji Maharaj Marg, 

Mumbai – 400 001 

 

3. Joint Secretary (Finance)  Govt. of India  

Deptt. of Atomic Energy   

                                                 Anushakti Bhavan 

Chhatrapati Shivaji Maharaj Marg  

Mumbai – 400 001 

 

4. Prof. R. Balasubramanian   Institute of Mathematical Sciences 

     CIT Campus, Taramani, 

Chennai – 600 113 

 

5. Dr. J. N. De     BH-135, Sector II 

Salt Lake, 

Kolkata – 700 091 

 

6. Prof. S.M. Chitre     Chair, Academic Board 

University of Mumbai 

Department of Atomic Energy 

Centre for Excellence in Basic Sciences (UM-

DAE-CBS) Health Centre Building  

University of Mumbai,  

Kalina Campus,  

Mumbai – 400 098 

– 03 - 



 

7. Prof. H. S. Mani    2, Fourth Cross Street, 

Durga Colony, Sembakkam 

Chennai - 600 073 

 

8. Director, Higher Education      Higher Education Department, U.P. 

(Ex-officio)                                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   Director 

(Ex-Officio)    Harish-Chandra Research Institute 

     Chhatnag Road, Jhunsi, 

Allahabad – 211 019 
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4 
Academic Staff 

 

Mathematics 

S.No. Name Designation E-mail Id 

1.  Prof. B. Ramakrishnan Professor ‘H’ ramki@hri.res.in 

2.  Prof. Kalyan Chakraborty Professor ‘H’ kalyan@hri.res.in 

3.  Dr. Punita Batra Associate Professor ‘G’ batra@hri.res.in 

4.  Dr. D. Surya Ramana Associate Professor ‘G’ suri@hri.res.in 

5.  Dr. R. Thangadurai Associate Professor ‘G’ thanga@hri.res.in 

6.  Dr. N. Raghavendra Associate Professor ‘G’ raghu@hri.res.in 

7.  Prof. C.S. Dalawat Professor ‘H’ dalawat@hri.res.in  

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

9.  Dr. Manoj Kumar Associate Professor ‘G’ myadav@hri.res.in 

10.  Dr. Gyan Prakash Reader ‘F’ gyan@hri.res.in  

11.  Dr. Hemangi M. Shah Reader ‘F’ hemangimshah@hri.res.in 

12.  Dr. Umesh Vanktesh 

Dubey 
Assistant Professor ‘E’ umeshdubey@hri.res.in 

 

Physics  

13.  Prof. Pinaki Majumdar Director pinaki@hri.res.in 

director@hri.res.in 

14.  Prof. B. Mukhopadhyaya Professor ‘I’ biswarup@hri.res.in 

15.  Prof. S. Naik Professor ‘H’ naik@hri.res.in 

16.  Prof. Raj Gandhi Professor ‘I’ raj@hri.res.in 

17.  Prof. Ashoke Sen Distinguished Professor sen@hri.res.in 

18.  Prof. Sumathi Rao Professor ‘I’ sumathi@hri.res.in 
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19.  Prof. Dileep Jatkar Professor ‘H’ dileep@hri.res.in 

20.  Dr. T. P. Pareek Associate Professor ‘G’ pareek@hri.res.in 

21.  Prof. Prasenjit Sen Professor ‘H’ prasen@hri.res.in 

22.  Dr. Tapas Kumar Das Associate Professor ‘G’ tapas@hri.res.in 

23.  Dr. Aseshkrishna Datta Associate Professor ‘G’ asesh@hri.res.in 

24.  Dr. Sandhya Choubey Associate Professor ‘G’ sandhya@hri.res.in 

25.  Dr. Ujjwal Sen Associate Professor ‘G’ ujjwal@hri.res.in 

26.  Dr. Aditi Sen De Associate Professor ‘G’ aditi@hri.res.in 

27.  Dr. G. Venketeswara Pai Reader ‘F’ venkat@hri.res.in 

28.  Prof. Arun Kumar Pati Professor ‘H’ akpati@hri.res.in 

29.  Dr. Anirban Basu Associate Professor ‘G’ anirbanbasu@hri.res.in 

30.  Dr. Santosh Kumar Rai Reader ‘F’ skrai@hri.res.in 

31.  Dr. Anshuman Maharana Reader ‘F’ 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 Rajkumar Gulati  Accounts Officer gulati@hri.res.in 

3.  Shri Manish Sharma  S.O.‘D’ manish@hri.res.in 

4.  Shri K.K. Suresh Kumar Librarian sureshkumarkk@hri.res.in 

5.  Shri Amit Roy I.A.&A.O. amit@hri.res.in 

6.  Shri Sanjai Verma  Systems Manager sanjai@hri.res.in 

7.  Shri Ajay Kumar Srivastava  SO‘C’ ajay@hri.res.in 

8.  Shri Vijay Kumar  

Srivastava  

SO‘C’ vijay@hri.res.in 

9.  Shri Ram Prakash Sharma  Manager Guest House sharma@hri.res.in 

10.  Ms. Archana Tandon  Office Superintendent archana@hri.res.in 

11.  Smt. Anju Verma  SO(SB) anju@hri.res.in 

12.  Shri Umakant Dwivedi  Cashier uma@hri.res.in 

13.  Shri Dharmendra Malhotra  Upper Division Clerk malhotra@hri.res.in 

14.  Shri Karunesh Kumar 

Srivastava  

Upper Division Clerk karunesh@hri.res.in 

15.  Shri Yashpal Singh 

Bhadouria  

Senior Stenographer yashpal@hri.res.in 

16.  Smt. Sumitra  Upper Division Clerk sumitra@hri.res.in 

17.  Smt. Seema Agarwal  Receptionist seema@hri.res.in 

18.  Shri Om Kumar Karn 
(On lien) 

Junior Hindi Translator omkarn@hri.res.in 

19.  Shri Surendra Yadav Store/Purchase Officer surendrayadav@hri.res.in 

20.  Shri Sudheer Kumar Singh Accountant sudheerksingh@hri.res.in 
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21.  Shri Dharampal Sharma  Junior Library Assistant dsharma@hri.res.in 

22.  Shri Sanjeev Nagar  Hindi Typist sanjeev@hri.res.in 

23.  Shri Vivek Kumar Junior Library Assistant vivekkumar@hri.res.in 

24.  Shri Dinanath Dubey Bearer (Canteen Cadre) - 

25.  Shri Kamlesh Thakur  Bearer (Canteen Cadre) - 

26.  Shri Kamta Prasad  Peon/Watchman - 

27.  Shri Rajesh Kumar  Safaiwala - 

28.  Shri Munna Lal  Gardener - 
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6 

Summary of Research Activities in Mathematics 

 

Number Theory 

 

A subset D of the subset of natural numbers is said to be an asymptotic basis of finite order 

of the natural numbers if there exists a positive integer m such that every sufficiently large 

integer can be written as a sum of at most m elements of D. The smallest m for which the 

above property holds is called the order of the asymptotic basis D. There are two classical 

examples of asymptotic bases of finite order. The first of these is the set of squares of the 

natural numbers, which by Lagrange’s four squares theorem, is certainly an asymptotic 

basis of order four. The second example is the set of the prime numbers, which is seen to 

be an asymptotic basis of order at most 4 by the classical theorem of Vinogradov which 

asserts that every sufficiently large odd integer can be written as a sum of three prime 

numbers. 

Given an asymptotic basis D of finite order and an integer K ≥ 1 one may ask the following 

question, originally due to A. S´ark¨ozy. What is the smallest integer rD(K), if it exists, such 

that given any colouring, or partition, of D in K colours, every sufficiently large integer is 

expressible as a sum of at most rD(K) elements of D, all of the same colour? We have 

obtained nearly optimal answers to this question when D is the one of the set of prime 

numbers, squares or the set of squares of prime numbers. 

In work in progress we look at another problem of S´ark¨ozy and Erdos :  given a natural 

number n, how dense a must subset A of the integers necessarily be if every sufficiently 

large natural number can be expressed as a1 : : : an + an+1 with ai in A for every i. We have 

obtained a nearly optimal answer when n ≥ 3 and the work is in progress for n = 2. 

We have obtained novel formulae for the number of representations of a positive integer by 

certain quadratic forms by the evaluation of convolution sums of the divisor sums. Also, an 

affirmative answer has been obtained for a question of S. Bocherer concerning the 

differential operators on Jacobi forms. Given two L-functions, it is of great interest to number 

theorists to know whether they both are same or not. We have given a criterion in terms of 

the upper density of coefficients at prime indices such that a given Hecke eigenform will be 

a character twist of another. We also obtained an effective joint distribution of eigenvalues of 

Hecke operators. 

We have obtained a finiteness result for the solutions of the Diophantine equations of the 

form Un1+Un2+: : :+Unt = pz with non-negative integers n1; : : : ; nt and z, where {Un}n≥0 is a 

binary non-degenerate recurrence sequence of positive discriminant and p is a fixed prime. 

Moreover, we explicitly find all the powers of three which are sums of three balancing 

numbers using the lower bounds for linear forms in logarithms. We have completely solved 

the Diophantine equation (x+1)3-(x+2)3+: : : - (x+2d)3+(x+2d+1)3 = zp, where p is prime 
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number and x,d,z are integers with 1 ≤ d ≤ 50. In other work, we have similarly solved the 

Diophantine equation (x - 2)5 - (x - 1)5 + x5-(x +1)5 + (x + 2)5 = zn, where x, z and n are 

integers with n ≥ 2. 

We have constructed an interesting family of imaginary quadratic fields each with class 

number divisible by a given integer g > 1. It is also proved that such a family has infinitely 

many members. D. Byeon and E. Lee proved that there are infinitely many imaginary 

quadratic fields whose discriminant has only two prime factors and whose ideal class group 

has an element of order 2g, g being a positive integer. In this context, we have proved a 

similar result, but with the discriminant having exactly n prime factors. In fact, this result is 

also true for real quadratic fields. We have also provided a lower bound for the number of 

such fields. 

We have extended the asymptotic behaviour of the Riesz sum associated to the classical 

cusp forms of level 1 to higher levels. This is done by using the properties of the 

corresponding Rankin-Selberg L-functions and the symmetric square L-functions. 

Algebra and Geometry 
 
We have studied the Schur multiplier of central product of two arbitrary groups. First we 

present a reduction argument and then get two embeddings, one into the Schur multiplier 

and the other one from the Schur multiplier. These embeddings help in computing the Schur 

multiplier of central product of groups. 

In other work, we have parametrised the set of primitive solvable extensions of an arbitrary 

field and worked this out explicitly in the case of a local field with finite residue field. We 

have also shown that the local reciprocity isomorphism satisfies a certain orthogonality 

relation. 

Tensor triangular geometry is a study of tensor triangulated categories using algebro-

geometric methods. The role of Zariski topology from algebraic geometry is played by 

Bousfield localizations. It was observed by Balmer that similarly the role of ‘etale morphism 

is played by seprable monads via the Eilenberg-Moore construction. Balmer has asked for 

an existence of triangulated structure on the Eilenber-Moore category associated to an 

exact monad. 

We partially answered this question of Balmer using the notion of enhancement of 

triangulated categories and DG monads. We also extended some further results of Balmer 

and studied some examples like twisted and equivariant derived categories. 

The classification of thick subcateogories of a singularity category was achieved by 

Stevenson for local complete intersection rings. This work is in progress and we are trying to 

extend these results to the case of graded singularity categories introduced and studied by 

Orlov. 
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We studied a functorial construction of moduli of equivariant pure sheaves. We are trying to 

extend the results to get the similar functorial construction for the moduli space of parabolic 

bundles via Biswas-Seshadri correspondence and Kronecker-McKay quivers. 

Analysis and Geometry 
 

We have obtained completely explicit classification of biconservative hypersurfaces in 4-

dimensional Riemannian space form with exactly three distinct principal curvatures. We 

studied f-biharmonic and bi-f-harmonic submanifolds in both generalized complex and 

Sasakian space forms. First, we proved a general necessary and sufficient condition for f-

biharmonicity and bi-f-harmonicity and then obtained many particular cases. Some non-

existence results are also obtained. 

We show that asymptotically harmonic and Einstein manifolds of dimension 

4 is either RH4 or CH2. We also show that asymptotically harmonic manifolds with minimal 

horospheres are flat. We prove the existence of manifolds with almost maximal volume 

entropy which are not hyperbolic. 

We have extended the previously known result of Mockenhaupt, Sogge and Seeger to more 

general class of Fourier integral operators with amplitude functions that depends on the 

space time variable also. Using a duality argument we provide a simpler proof, and our local 

smoothing estimate requires only minor decay condition on a few derivatives of the 

amplitude function, with respect to the space time variables. 

A series of results concerning reproducing kernel Hilbert spaces, related to the factorization 

of their kernels was obtained. In particular, it is proved that for a large class of spaces 

isometric multipliers are trivial. One also gives for certain spaces conditions for obtaining a 

particular type of dilation, as well as a classification of Brehmer type submodules. 

We also associated to a family of Dirichlet spaces a locally finite rooted directed trees. We 

then studied the unitary equivalence problem of multiplication operators on these spaces. 

We have worked on Geometric quantization and have calculated the dimension of the 

Hilbert space of quantization of Vortex Moduli. We have also quantized Toda systems, 

described the Hilbert space of quantization, found unitary representations and described 

coherent states. 
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Summary of Research Activities in Physics 

 

The Physics division at HRI consists of five research groups. We summarise the work of 

each of them over the last year. 

Astrophysics 
 

At present, the astrophysics group at HRI consists of one permanent faculty member, one 

post doctoral fellow and four Ph.D. students. The group hosts visiting students and senior 

visitors. Members of the group works on various aspects of relativistic and high energy 

astrophysics, analogue gravity phenomena, dynamical systems and general relativity. In last 

one year members of the group attended workshops and conferences in India and abroad, 

delivered invited talks at various academic institutions, served as referee for international 

journals, served as external examiners of Ph.D. and Master's theses. The group members 

had around twenty publications all together in last one year. 

Condensed Matter Physics 
 

The condensed matter group has continued to  work on correlated electron systems, 

topological systems and materials theory using first principles electronic structure methods. 

In materials theory, over the last one year our research has been focused on the following 

topics: structural transitions in MnO2, high throughput screening of transition metal 

trichalcogenides for efficient catalysts, and design of permanent magnets without rare earth 

elements. 

In topological systems, we have been working on various problems - we have studied (a) 

charge pumping through non-abelian excitations like Majorana modes (b) driven topological 

systems in the low frequency limit and (c) the interplay of Floquet and Lifshitz transitions on 

bilayer grapheme and silicene. 

In the field of correlated electron systems, we tried to include quantum Fluctuations on top of 

a non trivial classical background to compute response functions in correlated quantum 

systems. 

We are also trying to develop methods to probe non equilibrium physics in magnets and 

superconductors. 

High Energy Physics 
 

A number of important contributions have come from this group in the context of new 

physics search at the Large Hadron Collider (LHC). The contributions have been mainly 

focussed in giving shape to new phenomenological frameworks beyond the Standard Model 

(BSM) of particle physics that involve extended scalar/gauge sectors and supersymmetry 
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and new ways of unravelling such scenarios at experiments have been proposed. The group 

has generated new ideas on the already discovered Higgs boson. Side by side, the open 

issue of dark matter of our universe has received novel contributions from this group, in the 

contexts of theoretical model-building, collider experiments and also gamma-ray and radio 

data from outer space. 

The Neutrino group has been quite active. Members of the group are a part of new 

ambitious experiments planned to decipher the neutrino properties such as the INO and 

DUNE collaborations, two planned/up-coming neutrino experiments in India and USA, 

respectively. Significant work has been done by the group to study the phenomenology at 

these experiments and focus on extracting the standard neutrino parameters. In addition, 

impact of new physics such as signatures of neutrino decay, sterile neutrinos, non-unitarity,  

as well as non-standard neutrino interactions  have  been extensively studied. Efforts have 

been made to combine inflation, dark matter, leptogenesis and neutrino mass in a common 

framework. Several works of the group have focused on proposing new models that explain 

the observed dark matter density of the universe in BSM extensions. Signatures of Dark 

matter in such extensions have been studied for the LHC, direct and indirect dark matter 

detectors.  These have been shown to also simultaneously explain the other observational 

evidence of new physics such as neutrino masses and mixing and baryon asymmetry of the 

universe. Bounds on the sum of neutrino masses based on cosmological data in the context 

of various cosmological models have also been studied. Work on understanding new results 

from MiniBooNE is also ongoing, as is work on ultra-high energy neutrinos from IceCube. 

Quantum Information and Computing 
 

Quantum Information and computation is a science at the crossroads of physics, computer 

science, mathematics, and information theory, and has the potential of revolutionizing the 

future of communication and computational technologies. In the last academic year, the 

research topics on which the members of the quantum information and computation (QIC) 

group at HRI has worked include uncertainty related based on median as well as mean-

deviation, quantum coherence measures and its applications, quantum communication 

protocols involving multiple parties, entanglement patterns in one-dimensional quantum spin 

models like XY model with Dzyaloshinskii-Moriya interaction, Hubbard model. In particular, 

based on a different statistical concept, namely the median, we have proposed a quantum 

uncertainty relation between the semi-interquartile ranges of the position and momentum 

distributions of arbitrary quantum states, and in another work, we have presented alternative 

forms of uncertainty relations, in both state dependent and state independent forms, based 

on the mean deviation. 

The QIC group at HRI consists of three faculty members, 10 PhD students, 6 postdoctoral 

fellows and one adjunct professor. The group has produced around 23 research articles, 

published in several international journals, like Phys. Rev. Lett., Phys. Rev. B, Phys. Rev. A, 

Phys. Rev. E, Europhys. Lett., J. Phys. A, Phys. Lett. A. A research article, published by 

group member has been highlighted in NATURE ASIA. The group members have organized 

a DST meeting on quantum information science and technology (QuST) in October 2018 
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involving eminent scientists working in this field and officials from DST from India. The 

members have mentored several young students as visitors for short and long research 

stays from all over India and abroad, as part of their general manpower development 

program. Members of the group have presented invited lectures in different institutes in India 

and abroad and have participated several workshops/conferences to present research 

activities performed by the group, as well as to forge new collaborations.  

String Theory 
 

One of the major problems in Physics is to obtain a theory which can describe the 

gravitational force at very short distances (i.e quantum mechanically). String theory is the 

leading candidate for providing us with such a theory. In the last year, the string theory 

group at HRI has explored various avenues in string theory with the goal of developing a 

better understanding of the theory and making connection to phenomenology. 

Theorems regarding the behaviour of the gravitons (elementary excitations of the 

gravitational field) of very low energy have been proven and their implications for 

gravitational radiation have been analysed. The background independence of closed 

superstring field theory has been proven. Vertex operators of massive string states in the 

pure spinor formalism have been constructed. Entanglement entropy has been studied in 

novel systems. Chaotic systems have been analysed to gain better understanding of the 

Lyapunov exponent. The low energy behaviour of interactions of gravitons has been 

analysed in the heterotic string. Models of cosmology in string theory have been studied in 

the context of the inflationary paradigm. 
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Library 

 

The Library of HRI serves as knowledge hub containing resources not only in the form of 

print but also in electronic resources. 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. 

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

and Social importance. 

  Monday to Saturday  : 8.00am to 2.00am (midnight) 

  Sundays & Gazetted holidays : 10.00am to 6.00pm 

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, Thesis, Bound Volumes of Journals, Dailies, Faculty Publications 

& Institute Publications etc., etc., added to this.  

Glimpse of the library: 
 

Resources Details 

Total Collection/Books: 60415 

 No. of print books 20982 

 No. of Bound Volumes 38084 

 No. of Gift books 1349 

Total Journals/Print 93 

 National 15 

 International 78 

E-Resources/Databases:  

E-Journals:  

 Print + Online (Int) 

 Online            (Int) 

 

53 

 5 

 E-books 2234 (LNM Book Series) 
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Databases: 

 ScienceDirect 2400 + Jls Elsevier Publication 

 AIP Archive 8 Jls American  Institute  

 of Physics 

 MathScienet Database of reviews, 

abstracts and bibliographic 

information 

American  

Mathematical 

Society 

 DMJ 100 Duke Math. Jl - Back 

volumes from 1935 to 1999 

Duke University 

Press 

 Euclid Prime 32 Jls + 15 Jls 

complimentary 

Duke University 

Press 

 JSTOR 83 Jls Ithaka Publication 

CD’s/DVD’s 97 

General Magazines 3 

Newspapers 7 

Seating capacity 37  

Carpet area 650 Sq. Mts 

Computers for users 4 No’s   

Library Mgt. Software Libsys7 & Electro Magnetic Gate & Tattle tapes. 
 

Newly added materials during April 2017 to March 2018: 

Books 171 

Gift books 48 

Bound Volumes 883 

Journals/Print 3 

Journals/Online 2 

 

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 

and services for users. Like previous years, this year also focus was on the strengthening of 
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print collection along with e-resources and implementation of latest information and 

communication technologies in its services. 

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. 

Web enabled library catalogue 
service 

Library Website/Web OPAC 

Circulation service (Issue/Return) Self-Issue/Return System 

Reference  Electromagnetic Security Gate 

Referral Off-campus service through e-mail & Library 
Extension service  

External Membership Overnight issue of Reference Books 

Reprographic Stock Verification 

New Arrivals Display of Faculty/PDF/Student Publications 

Spiral Binding & Lamination Display of Institute Publications 

Newspaper clipping Library Advisory Committee 

User Orientation 18 Hours uninterrupted Services 

Book Exhibition 

Inter Library Loan 
 

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 faculty as the 

Chairman & other faculty-representatives as members, the librarian is the ex-officio member 

secretary of the committee. 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 Institution. 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. 
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9 

Computer Centre 
 

 

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

the required support to the academics and research activities and to administrative 

activities. The computing facilities are available to users round the clock i.e 24x7x365 

throughout the campus. 

2. The entire HRI campus is connected with OFC based 1Gbps backbone providing the 

network and Internet connectivity to each and every office, hostel and guest house 

rooms helping the scientists and all the other members on campus to work from any 

place in the campus even during odd night hours. 

3. All the desktops of the faculty, students, post-doctoral fellows and visiting fellows 

were upgraded with the newer version of Linux operating systems. 

4. Newer versions of several applications software and packages were loaded on 

users' desktops, Computer Centre desktops and conference room desktops, which 

provided the researchers to do their numerical and analytical calculations faster and 

obtain more precise results. 

5. All the important packages were upgraded on Mail, Webmail, DNS, SSH, 

DHCP+DDNS, Proxy, LDAP and Firewall servers for the better, reliable and secure 

performance. Firewall rules were modified to increase the security level of the 

servers and network services. 

6. Some additional security features were added in the Mail Servers and other External 

Servers facing the Internet.  

7. During the various conferences computer facilities were provided in the conference 

computer room to all the participants. Adequate computer support were provided to 

participants of the conferences.  

8. Additional computing support was provided to the visiting scientists and visiting 

students under Visiting Students Programme (VSP) and Summer Programme in 

Mathematics (SPIM). 

9. All the students, faculty members, administrative members, project staff and visitors 

are given a desktop on their office desks.  

10. The Video Conference System of the main meeting / discussion room of the Institute 
was upgraded which is being used for academic and administrative meetings, 
conducting the students thesis viva and for organising lectures with other academic 
institutes nationally and internationally. 
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Current activities and plans: 

1. 12 Linux / Windows based desktops and 16 iMac desktops are being purchased for 

the faculty members. 

2. A colour printer for the users is being purchased. 

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

NFS, LDAP and firewall servers. 

4. It is planned to upgrade all the old Desktops of the students, post doctoral fellows 

and administrative members within one year time frame. 
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10 

Construction Activity 
 

Following works have been carried out during this financial year.  

 Enhancement of Electrical power system in switch yard and its related works 
near substation area.   

 Civil, Electrical and other related works of Physics Lab.  

 Modification of existing street light posts with LED light fixtures  

 Covering & Development of Nala area near Community Centre Annexe 

Some miscellaneous works related maintenance/modifications were also carried out which 

are hereunder.  

 Renovation related to civil & electrical work in director’s bungalow  

 Arrangement of mesh door shutter in new type-E quarters and Gym in 
Community centre  

 SITC of two nos. Multimedia LED Projector  

 Kitchen hood in mess of Hostel-1  

In addition orders had also been placed for some other works during this financial year.  

These works (as below) were under progress after 31st March-2018.   

 Supply and laying new telephone cable for old E-type and nearby housing  

 Supply installation testing and commissioning of multi VRF-VRV AC System 
in Institute building  

 Associated electrical works related to air conditioning  

 Parking shed with related approach road  

 Additional approach road  

– 20 - 



11 

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. 
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12 

Vigilance, Security and Sexual Harassment Report 
 

Vigilance & Security Report: There is nothing specific to report from vigilance/security point 

of view for the period up to 31st March, 2017. The Institute follows the instructions received 

from DAE time to time pertaining vigilance/security matters.   

Vigilance Audit of the Institute: DAE conducted a Vigilance Audit during 2nd April – 4th April 

2018 for the year ending on 31st March 2018 by CVO, IREL (A Govt. of India Undertaking – 

Department of Atomic Energy). In the vigilance audit report, some procedure lapses along 

with suggestions were highlighted. The Institute has taken some corrective measures and 

also reported these to DAE vide letter no HRI/993/1124 dated 27th July 2018. In the report, it 

is mentioned that there was a remote possibility of abuse of powers/official positions by an 

individual and whatever violations observed, were due to ignorance rather than any malafied 

intent. There was no verifiable specific complaint about abuse of official position or abuse of 

powers by any one. 

We have ensured the submission of Annual Property Returns (APRs) of all eligible 

employees up to 31.12.2016 and they have been scrutinized.  

Further, regarding “Declaration of Assets and Liabilities by Public Servants under the 

Lokayukta Act 2013 for the years 2013-14, 2014-15 & 2015-16, Deptt. Of Personnel and 

Training has extended the date of submission of all declarations upto 31.12.2016.  Fresh 

directives from GoI is awaited.  

During the year there was no report of any security lapse in the campus. 

Sexual Harassment : [In reference to DoPT, GoI OM no 11013/2/2014-Estt (A-III) dated Feb 

02, 2015 & Section 22 of Sexual Harassment of Women at Workplace (Prevention, 

Prohibition and Redressal) Act 2013 [SHWW (PPR) Act)]  

As many as 10 female complainants (visiting students and Ex-PDF) had complained of 

sexual harassment and/or misconduct against one of the Faculty Member of the Institute. 

The incidents spanned over a prolonged period of time during 2013-16. The matter was 

referred to Internal Complaint Committee (ICC) constituted under u/s 4 of SHWW(PPR) Act 

for investigation. The ICC submitted its final report on 26-09-2016. 

The committee found the Charged Official guilty of sexual harassment and mental 

harassment of young women by using his position of power in the Institute. 

The Competent Authority/Disciplinary Authority was also of the view that the allegations of 

Sexual Harassment against the Charged Official were correct. The Disciplinary Authority 

came to conclusion that the case against the Charged Official was strong enough to take 

punitive action.  
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Considering it as a case of misconduct on part of the Charged Official, the Disciplinary 

Authority decided to impose the penalty of “Censure” on him. An order no HRI/GC-01-

2017/101/ 864 dated 9th July 2017 imposing the penalty on the Charged Official was issued 

in FYR 2017-18. The Disciplinary Authority also decided that the Charged Official shall not 

be permitted to take any female students or PDFs or RAs to work with him. In case, the 

Charged Official is found indulged in such activities again, stern action shall be taken 

against him. 
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AUDIT REPORT 2017-18  
  

Audited Balance Sheet 
 

along with 

 

Income & Expenditure Account 

for the year ended on  

31st March 2018 
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AUDITORS REPORT – FY 2017-18 
 

S.No. Notes on Accounts Compliance 

1.  An amount of Rs.4,78,50,030/- has been shown 

as Capital WIP, the construction of which has 

stopped through Hon’ble Allahabad High Court 

order. 

 

In regard to a PIL No.4003 filed in relation to Ganga 

Pollution, the Hon’ble High Court passed an order that 

no construction shall be carried out within the 500 

meters of Highest Flood Level (HFL) of river Ganges in 

the year 1978, as a result, the construction activity of 

the Institute was stopped since February 2013. The 

matter is still subjudice, the entire amount spent on 

construction has been shown as Capital Work in 

Progress.  

2.  The TDS deducted on Interest earned on 

FDRs and Short Term Deposits are treated 

as expense in the year of its deduction 

instead of treating it as an Asset. The policy 

of treating TDS as an expense is not as per 

the prescribed norms. 

As per Financial Statement Format provided for Non-

Profit Organisation by Deptt. of Atomic Energy, we 

have been showing ‘Gross Interest’ in Schedule 17-

Interest Earned & also mentioning TDS deducted at 

sources as an expense which also mentioned in our 

Footer Note. As per Auditor’s view, TDS deducted is 

an asset item, but we are treating it under the 

Asset/Receipt head only after receiving the 

Assessment Order from Income Tax Authorities. That 

is why, TDS deducted at source has been mentioned 

under the Expense Head. We have been following the 

same procedure in earlier years also. There is no 

deviation in our policy. 

3.  There is inconsistency in recording AMC charges 

in books, with the accounting policy followed by 

the Institution, as the policy is to record it on 

payment basis, whereas it has been recorded on 

accrual basis. 

Some of the AMC orders have a different starting and 

finish date during the intervening period of a financial 

year. That is why the expenses are booked on 

approval basis on end of each financial year. We are 

trying to streamline the procedure of having a fixed 

starting date of 01st April of all AMCs so that they are 

completed within the same financial year.   

4.  Compliance with the provisions of TDS is not 

made, as TDS should be deducted when the 

amount is paid or credited to the party 

whichever is earlier, as per Income Tax Act. On 

the contrary, the policy followed is to deduct 

TDS on actual payment basis. 

Compliance of TDS is as per our stated accounting 

policy at S.No.9, which clearly states that TDS 

deduction U/s 194C on Library Journal Subscription 

pertaining Indian Vendors and also U/s 194J on Library 

Journal Subscription pertaining Foreign Vendors shall 

be on payment basis when actual supplies are 

received and invoiced. We have been following the 

same policy in previous years also. 

5.  Amount recoverable against completed projects 
shown as claims recoverable. Institute should 
take necessary steps to recover or write off the 
following amounts:- 

 

Regarding recovery of amounts, the Institute has 
referred this matter to DAE for permission to write-off 
these amounts as per the directives of the Governing 
Council Meeting dated 13/04/16. The concurrence of 
DAE is still awaited.  
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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.1,85,867.00  

D. HNB Garhwal University              Since 2010   Rs.40,000.00 

 
 

6.  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 has been sent by the Institution 

however no reply has been received till the date 

of audit. 

This is a routine practice followed by the Institute 

initiated after the finalization of Balance Sheet seeking 

confirmation from parties on their EMDs, Imprest 

Account, Security Deposits, Sundry Creditor, Loan & 

Advances and Claims Recoverable etc. There has been 

no dispute to any outstanding claim so far.  

7.  1. Physical verification of Fixed Assets is being 

carried out by the Institute. The quantity and 

value reconciliation with fixed assets register 

for all the items is in progress therefore, we are 

unable to comment that financial records are in 

agreement with assets as recorded in fixed 

assets register. 

It is a continuous process and is carried out after 

finalisation of Annual Accounts. Reconciliation for the 

year 2017-18 is being carried out. So far, no major 

discrepancies have been noticed.  

 

 

8.  Previous Year’s figures have been regrouped or 

rearranged wherever necessary. 

This is a standard accounting procedure being 

followed every year. 

 

                   
   
 
             (Amit Roy)                   (Raaj Gulati)                       (Ravindra Singh)                       (Pinaki 
Majumdar)                
                IA&AO                  Accounts Officer                    Registrar                        Director         
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