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Education:

1. Ph.D (August 2003), School of Physical Sciences, J.N.U., New Delhi, India. Thesis title: Study of
Dynamics of Open Quantum Systems using the Functional Integral Approach

2. Bachelor of Engineering (B.E.) 1996, Delhi College of Engineering, Delhi University, India

Research Experience:

1. Associate Professor, Indian Institute of Technology Rajasthan, Jodhpur, India (27/03/2019 to present)
2. Assistant Professor, Indian Institute of Technology Rajasthan, Jodhpur, India (12/07/2010 to 26,/03/2019)
3. Assistant Professor, Chennai Mathematical Institute, Chennai, India (September 2008 to June 2010)

4. Postdoctoral Fellow, Theoretical Physics Group, Raman Research Institute, Bangalore, India (August
2005 to August 2008)

5. Postdoctoral Fellow, Centre for High Energy Physics (CHEP), Indian Institute of Science (IISc),
Bangalore, India (June 2005 to July 2005)

6. Postdoctoral Fellow, Fachbereich Physik,University of Kaiserslautern, Germany (January 2004 to
April 2005)

Research Interest:

Quantum statistical mechanics and in particular, the study of quantum theory of open systems.
In particular, the major theme of my work is to show how The theory of Open Quantum Systems
provides a common umbrella to understand quantum optics, quantum information processing, quantum
computing, quantum cryptography, relativistic quantum mechanics, particle physics and the foundations of
quantum mechanics. I have also studied mathematical physics aspects of canonical transformations in Fock
space. Over the last few years I have been developing a graphical representation of quantum mechanics. 1
am also interested in the physics of quantum thermodynamics and non-linear dynamics. In recent times, I
have been working towards reaching a coherent understanding of non-Markovian phenomena. Ideas from
non-Markovian physics find a rich breeding ground for investigations into quantum thermodynamics and
also find a number of practical applications. I try to make a theoretical modelling keeping into considera-
tion experiments. Thus, for e.g., in a number of my works related to the application of open system ideas
to quantum information and quantum optics, I have made use of the experimental results of Wineland and
Haroche. T have become interested recently in Flavor Physics that explores the deviations of predictions
from the Standard Model. I am also deeply interested in probing the foundations of physics at the sub-
atomic level.

Teaching Experience:

1. Course instructor at Indian Institute of Technology Jodhpur (IITJ)

Undergraduate Courses:

(a) Physics-I (Ist Semester): Electromagnetism;
(b) Physics-IT (IInd Semester): Amalgamation of statistical mechanics and solid state physics;

(¢) Undergraduate Physics Laboratory (Ist Semester): Undergraduate physics laboratory in the
first semester having experiments related to mechanics, electromagnetism, optics;



(d) Physics-I1T (IT1Ird Semester): Newtonian Mechanics, Special Theory of Relativity and introduc-
tion to Non Linear Dynamics;

(e) Quantum Mechanics and Its Applications: introducing quantum mechanics to undergraduate
students. Basic experiments, concepts and a brief glimpse of some of its modern applications
such as quantum optics and information, nuclear and particle physics.

(f) Undergraduate Physics Laboratory (ITIrd Semester): Undergraduate physics laboratory in the
third semester dealing with experiments related to the Nature and Properties of Materials;

(g) Quantum Mechanics Laboratory (IVth Semester, Undergraduate B.E. and Postgraduates): Ba-
sic ideas of quantum mechanics illustrated via the Franck Hertz experiment, e/m ratio, B — H
curve, photoelectric effect, band gap of semiconductors and optics experiments such as diffrac-
tion grating.

(h) Basic Physics: an elementary introduction to modern aspects of physics such as quantum me-
chanics, atomic and nuclear physics, special relativity, lasers and superconductivity to BSc
(Bachelor of Science) students at NLU (National Law University) Jodhpur, India.

(i) Foundations of Quantum Information (IIIrd Semester, Undergraduate B.E.): basic facets of
quantum computation and information is introduced in detail. The hope is to develop an awar-
ness among young students and ultimately to the development of trained manpower in this field.

Postgraduate Courses:
(a) Introduction to Quantum Computation and Information: elective course for final year under-
graduate and Ph.D. students;

(b) Introduction to System Science and Dynamics: course on Systems Science for M.Tech. and
Ph.D. students;

(¢) Introduction to Cryptography and Coding: Introduction is provided to the basic concepts of
cryptography and coding, classical as well as quantum. This is a course for Graduate Students
as well as interested final year undergraduate students;

(d) Information Theory and Probability: for Postgraduate students;

(e) Relativistic Quantum Mechanics: deals with quantum mechanics in the relativistic regime, for
graduate students;

(f) Quantum Field Theory: an introductory course on quantum field theory for graduate students;

(g) Critical Phenomena and Renormalization Group: Basic concepts of scaling and renormalization
group in critical phenomena for MSc and PhD students;

(h) Non-perturbative Aspects of Quantum Field Theory: global solutions of nonlinear filed theories
and their properties. Basics of solitons and instantons;

(i) Quantum Mechanics: an introduction of quantum mechanics to MSc (Masters in Science) stu-
dents;

(j) Statistical Mechanics: basic thermodynamics and statistical mechanics for MSe students;
(k) Atomic and Nuclear Physics: introduction to atomic and nuclear physics for MSc students;

(1) Electrodynamics: Basic electrodynamics, with an introduction to relativistic effects and optics,
for masters students (MSc Physics);

(m) Classical Mechanics: Basic classical mechanics for for masters students (MSc Physics);
(n) Open Quantum Systems: The subject is introduced with its various facets (PhD).
2. Course instructor at Chennai Mathematical Institute for: Newtonian Mechanics ; Statistical Mechanics-

I: Thermodynamics ; Statistical Mechanics-II: classical statistical mechanics ; Statistical Mechanics-
III: Ising model, phase transition, elements of non-equilibrium statistical mechanics.

3. Teaching assistant for courses in quantum mechanics and statistical mechanics in Fachbereich Physik,
Kaiserslautern.

4. Teaching assistant for courses in electromagnetic theory, quantum mechanics and quantum field
theory in J.N.U., New Delhi.



Outreach:

1. Was an active participant in: (a) Workshop on Systems Science - Complex Networks and Applica-
tions, May 07-09, 2012;

(b) International Workshop on Quantum Biology, January 25-27, 2013;

(c) International Workshop on Computational Materials Design and Engineering, February 8-10, 2013;

held at Indian Institute of Technology Jodhpur.

2. Convener of International Meet on Quantum Correlations and Logic, Language and Set Theory 2013,
at Indian Institute of Technology Jodhpur from December 9 to 14, 2013.

3. Course Coordinator of GIAN programme 171009M01 Topological Solitons and their Applications,
from December 10-15, 2018 at IIT Jodhpur. External faculty was Prof. Richard MacKenzie of University
of Montreal, Canada.

4. Coordinator of Faculty Development Proghram (FDP) on Quantum Science and Technology from
August 19 to 30, 2019, at IIT Jodhpur.

5. Coordinator and Convenor of Conference on Quantum Information and Computation: QIC-2019,
at Indian Institute of Technology Jodhpur from December 8 to 11, 2019.

6. Invited speaker to eighteen international conferences on Quantum Information.

7. Invited speaker to the 8th Nalanda Dialog on Science and Philosophy held at Nava Nalanda Mahav-
ihara, Nalanda, Bihar, India from January 21-24, 2013.

8. Keynote speaker at the “One-Day Workshop on Quantum Communications” at Malviya National
Institute of Technology (MNIT) Jaipur in September 2016.

9. Invited speaker to a number of international venues such as University of Freiburg (Germany),
Technical University of Vienna (Austria), University of Troyes (France), University of Turku (Finland).

10. Invited speaker to Colloquiums at IIT Kanpur and IISc Bangalore.

11. As the first Head of the Physics Department at IIT Jodhpur, helped to develop the MSc Physics
program introduced in July 2015. This involved, among other things, development of the courses and
getting them approved from an external committee of senior Physicsts from the various IITs and TIFR
(Mumbai).

12. Guest Editor of special volume Quantum Aspects of the Universe of the Journal Universe.

Administrative Experience:

1. First Head of the Department of Physics, IIT Jodhpur, from March 2015 to July 2018.

2. First Coordinator of the Interdisciplinary Program (IDRP) on Quantum Information and Compu-
tation (QIC) at IIT Jodhpur, from April 2019 to present.

Awards:

1. Awarded the “Science Foundation Ireland Short Term Travel Fellowship” from May 1 2012 to July
31 2012, by the Irish Physical Society.

2. OeAD scholar for the period 2017-18, in collaboration with University of Vienna.

3. First recipient of the research excellence award of IIT Jodhpur on the occasion of the Institute
Foundation Day on 02/08/2020.

4. Elected Fellow of the The National Academy of Sciences, India (2020) (FNASc).

Projects:
(a). Co-Principal Investigator in the CSIR funded project on “ Hunting of new physics through b — s
transitions”. Project completed;
(b). Principal Investigator in the CSIR funded project on ¢ Graph Theoretical Aspects in Quantum Infor-
mation Processing”. Project completed;
(c). Principal Investigator in the CSIR funded project on “A Study of Quantum Correlations: Squeezing
and its various facets”. Project completed;
(d). Principal Investigator, from the Indian side, in the “DST India-BMW{W Austria Project Based Per-
sonnel Exchange Programme for 2017-2018”, titled “Probing the Foundations of Quantum Mechanics in
Neutrino Oscillations”. Project completed;
(e). Co-Principal Investigator in the QUEST (Quantum Enabled Science and Technology) project: In-
terdisciplinary Cyber Physical Systems (ICPS)programme of DST Grant No.:DST/ICPS/QuST/Theme-
1/2019/13 “Quantum heat engines”. Project ongoing;
(f). Co-Principal Investigator in the QuUEST (Quantum Enabled Science and Technology) project: In-
terdisciplinary Cyber Physical Systems (ICPS) programme of DST Grant No.:DST/ICPS/QuST/Theme-



1/2019/6 “Generation of entangled photons and its applications to Quantum Computation and Information
Processing”. Project ongoing.

Students:
A. Undergraduate:
1. Guided B. Tech. Project of Jothishwaran C. Arunagiri, IIT Jodhpur, titled “Towards a better under-
standing of the Josephson Qubits” (2013);
2. Guided B. Tech. Project of Amar Singh Saini, IIT Jodhpur, titled “Quantum Cryptography (Quantum
Repeater Technology)” (2014);
3. Guided Summer Internship Project of Ravi and Pradeep Saran, IISER Bhopal, titled “Quantum Com-
puting and Information” (2014).
4. Guided Summer Internship Project of Rakesh Saini, IIT ISM DHANBAD, on Qunatum Field Theory
(2019).
5. Guided Summer Internship Project of Smit Chaudhary, IIT Kanpur, on Quantum Optics (2019).

B. Postgraduate:
1. Guided the Masters (M.Tech.) Thesis of Shantanav Chakraborty, IIT Jodhpur, titled “Entanglement
in the Quantum Search Algorithm”.
2. Guided the MSc Thesis of Nidhin Sathyan, IIT Jodhpur, titled “Studies on Quantum Entanglement”.
3. Guided the MSc Thesis of Vikrant Chaudhary, IIT Jodhpur, titled “Photon Localization”.
4. Guided the M.Tech training project for 8 th Semester of Komal Varshney, a student of B.Tech - M.Tech
4 th year at Centre for Converging Technologies, University of Rajasthan (UOR), Jaipur titled “Quantum
Cryptography”.
5. Guided the MSc Thesis of Ekta Panwar, IIT Jodhpur, titled “Quantum speed limits in physical pro-
cesses”.
6. Guided the MSc Thesis of Abhishek Roy, IIT Jodhpur, titled “Black Hole Information Paradox”.
7. Guided the MSc Thesis of Sachin Kumar, IIT Jodhpur, titled “Study of Quantum Phase Transitions
(Phases of quantum matter at low temperature)”.
8. Guided the MSc Thesis of Mahima Yadav, IIT Jodhpur, titled “Measure of steerability of two qubit
EPR Steering state”.

C. Ph.D:

1. Vibha Sahlot: Thesis successfully defended on January 08, 2019. Thesis title “Conflicts in Geometry”.
2. Supriyo Dutta: Thesis successfully defended on January 11, 2019. Thesis title “Graph Theoretic Aspects
of Quantum Information Processing”.

3. Vishal Sharma: Thesis successfully defended on May 28, 2019. Thesis title “Quantum communication
under noisy environment: from Theory to Applications”.

4. Javid Ahmad Naikoo: Thesis successfully defended on July 06, 2020. Thesis title “A study of nonclas-
sicality in (Open) Quantum Systems”.

Additional:

. Invited reviewer for Mathematical Reviews (MR);

. Reviewer for J. of Stat. Phys;

. Reviewer for J. Phys. A;

. Reviewer for J. Phys. B;

. Reviewer for Physica A;
Reviewer for QIC and QIP;

. Reviewer for Pramana;

. Reviewer for Phys. Rev. A;

i). Reviewer for Phys. Rev. D;

j). Reviewer for Phys. Rev. E;

k). Reviewer of six Ph.D theses.
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bath via dissipative interaction”, Ann. of Phys. (NY). 325, 816 (2010): S. Banerjee, V. Ravishankar,
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Rev. A: 85, 012327 (2012): S. Goyal, S. Banerjee and S. Ghosh.
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“The quantum cryptographic switch”, Quantum Information Processing, Special Issue on Quantum
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