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Name ARUL LAKSHMINARAYAN

Position Professor
Address Department of Physics

Indian Institute of Technology Madras
Chennai, India 600036

Telephone +91-44-22574878
Fax +91-44-22574852
E-Mail arul@iitm.ac.in, arul@physics.iitm.ac.in, arul.lata@gmail.com
Nationality Indian
Date of birth 25/March/1967
Marital Status Married since 1996 to Lata Sundaram

PROFESSIONAL
EXPERIENCE

. Permanant Positions 2010-Present: Professor, IIT Madras, Chennai, India
2006-2010: Associate Professor, IIT Madras, Chennai, India
2003-2006: Assistant Professor, IIT Madras, Chennai, India
2000-2003: Reader, Physical Research Laboratory
Ahmedabad, India
1996-2000: Scientist-D, Physical Research Laboratory
Ahmedabad, India

. Visiting Positions 2007 (Jan.-Dec.): Guest Scientist, Max Planck Insitute for the
Physics of Complex Systems, Dresden, Germany
2002 (Oct.-Dec.): Visiting Assistant Professor: Department of
Physics, IIT Kanpur, India
1998-1999: Visiting Assistant Professor, Department of Physics,
Washington State University, Pullman, U.S.A.
1993-1996: Postdoctoral Fellow, P.R.L., Ahmedabad, India

EDUCATION

. Period 1988-1993
◦ Degree obtained Ph. D.
◦ University Department of Physics

State University of New York at Stony Brook, Stony Brook, N.Y.
◦ Thesis Title Studies in Quantum Maps
◦ Advisor (Late) Prof. Nandor L Balazs
◦ Remark Thesis accepted with distinction

. Period 1984-1988
◦ Degree obtained Bachelor of Technology (B. Tech., Mechanical Engineering)
◦ University Indian Institute of Technology Madras, Chennai, India
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AWARDS

. Recipient Indian National Science Academy’s “Young Scientist" award for
Theoretical Physics, 1998.

CURRENT RESEARCH
INTERESTS

. Quantum Information,
Quantum Chaos, Complex
Systems

Multipartite entanglement, Entanglement in condensed
matter systems, Quenching in nonintegrable-integrable
spin systems, Extreme value statistics, Random matrix
theory, Entanglement in many-body complex quantum
systems.

EDUCATIONAL AND
OTHER SERVICES

. Courses taught at IITM Quantum Physics (UG): 2003, 2004, 2009
Mathematical Physics (PG): 2003
Dynamical Systems (PG): 2004, 2011
Electromagnetism (UG): 2005
Classical Mechanics (PG): 2005
Statistical Physics (PG): 2006, 2010, 2012
Advanced Statistical Mechanics (PG): 2008
Classical Physics (UG): 2008, 2010
Quantum Physics II (PG): 2008
Quantum Computation and Information (PG): 2009, 2011
Advanced Dynamical Systems (PG): 2009, 2012
UG/PG: Undergraduate/Graduate courses

. Lectures at Schools ISI Winter School on Nonlinear Dynamics, Kolkata, 2003
National Workshop on Nonlinear Dynamics, IIT Kharagpur, 2000
College Teachers Program, Pondichery University, 2004
SERC School on Nonlinear Dynamics: PRL Ahmedabad 2004,
IISc Bangalore 2008, Delhi University 2009. ((List incomplete)

. Conference Organization Associate Editor of the National Conference on Nonlinear
Dynamics and Sciences (NCNSD) 2005
Member, National and Local Organizing Committee of NCNSD
2006
Coordinator, First SERC School on Nonlinear Dynamics at PRL
Ahmedabad 2003
Treasurer, Perspectives on Nonlinear Dyanmics (PNLD) 2005
Convenor, PNLD (Satellite of StatPhys) held at IISc Bangalore,
2010
Convenor, Workshop on Quantum Information and Quantum
Chaos, 2010, IIT Madras

Curriculum Vitae Arul Lakshminarayan Page 2



. Supervisor Ph. D.:
R. Sankaranarayanan (2000), J. Bandyopadhyay (2005),
N. Meenakshisundaram (2010), M. S. Ramkarthik (2013),
Udaysinh Bhosale (2014), Shashkant Srivastava (2014, Joint
advisor with Dr. Sudhir Jain)

M. Sc., B. Tech. Projects:
H. R. Naren (2004), M. D. Prabha (2005), K. Sreekanth (2005),
K. Maity (2006), J. Karthik (2006), Auditya Sharma (2006), V.
Ranjini (2009), P. Ravi Kumar (2009), S. Chakrabarti (2010),
V. Vikram (2010), K. J. Arun (2011), A. J. Nachikethas (2011),
Animesh Sinha (2011), K. V. Shuddhodan (2012), Some Sankar
Bhattacharya (2012), Debika Choudhury (2013), Lavisha Jindal
(2013).

. Journal Referee All Physical Review Journals, Journal of Physics Series,
Pramana, Annals of Physics

INVITED CONFERENCE
TALKS/SEMINARS

• Relaxation Fluctuations and Quantum Chaos, at the Golden Jubilee Conference on Non-
linear Dynamics and Computational Physics, Physical Research Laboratory, Ahmedabad
(Nov. 18-22, 1997).

• Relaxation Fluctuations and Quantum Chaos, at the International Conference on Nonlin-
ear Dynamics: Integrability and Chaos, held at the Bharathidasan University, Tiruchirapalli
(Feb. 12-16, 1998).

• Universal Relaxation fluctuations, Talk at the APS conference, A century of physics, at
Atlanta, GA, USA. (25-30 March, 1999).

• The Quantum Violations of Ergodicity at the meeting First Winter School on the Founda-
tions of quantum mechanics and quantum optics,
S. N. Bose center, Kolkata (Jan. 1-13, 2000).

• Entangling Power of Quantized Chaotic Systems, at the conference on Perspectives in
Theoretical Physics, held at Physical Research Laboratory, Ahmedabad ( Jan. 7-11,
2001).

• Entanglement and Quantum Chaos, at Second Winter School on the Foundations of
quantum mechanics and quantum optics, S. N. Bose center, Kolkata (Jan 2-11, 2002).

• Entanglement measures in quantum and classical chaos, at the National Conference on
Nonlinear Systems and Dynamics ( IIT, Kharagpur, India, 28-30 Dec, 2003)

• Entanglement production in Quantized Chaotic Systems” Perspectives on Nonlinear Lin-
ear Dynamics, (IIT Madras, IMSc, July 12-14, 2004.)

• Multifractal Eigenstates of Quantum chaos and the Thue-Morse Sequence, Resonances
and Periodic Orbits: Spectrum and Zeta functions in quantum and Classical Chaos,
Poincare Institute, Univ. Pierre et Marie Curie, Paris, France (June 27-July 5, 2005).

• Extreme Statistics and quantum chaotic eigenfunctions at Max Planck Institute for Physics
of Complex Systems, Dresden, Germany. (Nov. 6 2007, Seminar).

• Shor’s Algorithm and the Quantym bakers map. At Department of Physics, Univerity Libre
Bruxelles, Brussels, Belgium. (September 2007, Seminar).
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• Shor’s Algorithm and Quantum bakers map at Department of Physics,
University of Toulouse, Toulose, France (September 2007, Seminar).

• Quantum chaos and entanglement in spin chains, at CEA,
Saclay, Paris, France (August 2007, Seminar).

• Quantum chaos and entanglement at Department of Physics,
University of Bristol, Bristol, UK (June 2007, Seminar)

• Shors Algorithm and Quantum bakers map at Department of Physics,
University of Bristol, Bristol, UK (June 2007, Seminar).

• Quantum Chaos and entanglement at Department of Physics,
Univerity College, London, UK (June 2007, Seminar).

• Quantum Chaos and entanglement in spin chains,
Technical University, Dresden, Germany (July 2007, Seminar).

• The impact of quantum chaos on entanglement at Current Trends in Physics,
IIT Madras (Conference Mar. 1, 2008).

• Extreme value statistics in quantum chaos and entanglement at
Recent Trends in Nonlinear Dynamics,
Bharathidasn University, Trichy (Conference, Feb. 14, 2008).

• Workshop on Entanglement in Quantum Condensed Matter Systems,
Institute of Mathematical Sciences, 17-29 Nov. 2008, Chennai.

• Conference on Frontiers in Quantum Science,
Institute of Mathematical Sciences, 1-2 Dec., 2008, Chennai.

• 3rd Workshop on Quantum Chaos: Theory and Applications Laboratorio Tandar ,
December 1-4, 2009, Buenos Aires, Argentina.

• Quantum-Nano School QANSAS 2009 at DEI, Dayalbagh Dec 15-18, 2009, Agra.

• Workshop on Nonlinear Dynamics at Nehru Memorial College,
Puthanampatti, April 1 2010, Trichy.

• International Program on Quantum Information,
Institite of Physics, Jan., 2010, Bhubhaneswar.

• 75 Years of Quantum Entanglement: Foundations and Information Theoretic Applications
(SN Bose Center, Bose Institute) January 6-10, 2011, Kolkata.

• Conference on Quantum Information Processing and Applications
Harishchandra Research Institute 14-20 February, 2011, Allahabad.

• Singapore India Joint Physics Symposium,
NUS, Singapore, Feb. 22-25, 2011, Singapore.

• Colloquium at Bhabha Atomic Research Center, July 6, 2011, Mumbai.

• Seminar at LPTMS, Universite de Paris, Orsay, Paris, Dec. 6, 2011.

• International School and Conference on Quantum Information,
Institite of Physics, Dec. 19-22, 2011, Bhubhaneswar.

(List is not updated!)
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PUBLICATIONS

1. On the Quantization of Linear Maps,
A. Lakshminarayan, N. L. Balazs, Ann. Phys. (N. Y.) 212, 220 (1991).

2. The Classical and Quantum Mechanics of Lazy Baker Maps,
A. Lakshminarayan, N. L. Balazs, Ann. phys. (N. Y) 226, 350 (1993).

3. On the Noncommutativity of Quantization and Discrete Time Evolution,
A. Lakshminarayan, N. L. Balazs, Nucl. Phys. A 572, 37 (1994).

4. Semiclassical Theory of the Sawtooth Map,
A. Lakshminarayan, Phys. Lett. A 192 (1994) 345.

5. Relaxation and Localization in Interacting Quantum Maps,
A. Lakshminarayan, N. L. Balazs, J. Stat. Phys. 77, 311 (1994).

6. On the Quantum Baker’s Map and its Unusual Traces,
A. Lakshminarayan, Ann. Phys. (N. Y.) 239,1995 272.

7. The Quantum Cat and Sawtooth Maps : Return to Generic Behaviour,
A. Lakshminarayan, N. L. Balazs, Chaos, Solitons and Fractals (Osaka, Japan),
Special Issue on Quantum Chaos, 5, (1995) 1169.

8. On the Identification of Localised States in Quantum Chaotic Systems ,
M. S. Santhanam, V. B. Sheorey, A. Lakshminarayan, Molec. Phys. 88 (1996) 325.

9. Local Scaling in Homogeneous Hamiltonian Systems,
A. Lakshminarayan, M. S. Santhanam, V. B. Sheorey, Phys. Rev. Lett. 76 (1996) 396.

10. Accuracy of Trace Formulas,
A. Lakshminarayan, Pramana (Special Issue on Nonlinearity in the Sciences) 48 (1997)
517.

11. Chaos and Localization in Coupled Quartic Oscillators,
M. S. Santhanam, V. B. Sheorey, A. Lakshminarayan, Pramana (Special Issue on Nonlin-
earity in the Sciences) 48 (1997) 439.

12. Relaxation Fluctuations about an Equilibrium in Quantum Chaos,
A. Lakshminarayan, Phys. Rev. E., 56 (1997) 2540.

13. Chaos and Exponentially Localized states in Smooth Hamiltonian Systems,
M. S. Santhanam, V. B. Sheorey, A. Lakshminarayan, Phys. Rev. E., 57 (1998) 345.

14. Classical Diffusion and Quantum Level Velocities: Systematic Deviations
from Random Matrix Theory,
A. Lakshminarayan, N. R. Cerruti, S. Tomsovic, Phys. Rev. E., 60 (1999) 3992.

15. Exploring Phase Space Localization of Chaotic Eigenstates via Parameter
Variation,
N. R. Cerruti, A. Lakshminarayan, J. H. Lefebvre, S. Tomsovic, Phys. Rev. E., 63 (2000)
016208.

16. Phase Space Localization of Chaotic Eigenstates: Violating Ergodicity,
A. Lakshminarayan, N. R. Cerruti, S. Tomsovic, Phys. Rev. E., 63 (2000) 016209.

17. Barnett-Pegg Formalism of Angle Operators, Revivals and Flux Lines ,
A. Lakshminarayan, Phys. Rev. A., 62 (2000) 042110.
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18. Chaos in a Well: Effects of Competing Length Scales,
R. Sankaranarayanan, A. Lakshminarayan, V. B. Sheorey, Phys. Lett. A., 279 (2001) 313.

19. Algebraic Approach in the Study of Time-Dependent Nonlinear Integrable
Systems: Case of the Singular Oscillator,
J. N. Bandyopadhyay, A. Lakshminarayan, V. B. Sheorey, Phys. Rev. A., 63 (2001)
042109.

20. Entangling Power of Quantized Chaotic Systems,
A. Lakshminarayan, Phys. Rev. E., 64 (2001) 036207.

21. Quantum Chaos of a Particle in a Square Well: Competing Length Scales
and Dynamical Localization,
R. Sankaranarayanan, A. Lakshminarayan, V. B. Sheorey,
Phys. Rev. E, 64 (2001) 046210.

22. Testing Statistical Bounds on Entanglement Using Quantum Chaos,
J. N. Bandyopadhyay, A. Lakshminarayan, Phys. Rev. Lett. 89 (2002) 060402.

23. Cyclic Identities Involving Jacobi Elliptic Functions - II,
A. Khare, A. Lakshminarayan, U. Sukhatme, J. Math. Phys. 44 (2003) 1822.

24. Entanglement sharing in one particle states
A. Lakshminarayan, V. Subrahmanyam, Phys. Rev. A 67 (2003) 052304.

25. Recurrence of Fidelity in Nearly Integrable Systems
R. Sankaranarayanan, A. Lakshminarayan, Phys. Rev. E, 68 (2003) 036216.

26. Entanglement Production in Coupled Chaotic Systems: Case of the kicked
tops,
J. N. Bandyopadhyay, A. Lakshminarayan, Phys. Rev. E, 69 (2004) 016201.

27. Local Identities Involving Jacobi Elliptic Functions
A. Khare, A. Lakshminarayan, U. Sukhatme, Pramana, 62 (2004) 1201-1230.

28. Entanglement production in Quantized Chaotic Systems,
J. N. Bandyopadhyay, A. Lakshminarayan, Pramana, 64, 577 (2005)

29. Multipartite Entanglement in a One-Dimensional Time Dependent Ising Model,
A. Lakshminarayan, V. Subrahmanyam, Phys. Rev. A., 71, 062334 (2005).

30. Multifractal eigenstates of quantum chaos and the Thue-Morse sequence,
N. Meenakshisundaram, A. Lakshminarayan,
Phys. Rev. E. 71, 065303 (Rapid Comm.) (2005).

31. Shuffling cards; factoring numbers; and the quantum baker’s map,
A. Lakshminarayan, J. Phys. A 38, L597-L605 (2005).

32. Transport of Entanglement Through a Heisenberg-XY Spin Chain,
V. Subrahmanyam, A. Lakshminarayan, Phys. Lett. A 349, 164 (2006).

33. The Fourier transform of the Hadamard transform: Multifractals, Se-
quences and Quantum Chaos,
N. Meenakshisundaram, A. Lakshminarayan, Proc. of National Conference on Nonlinear
Systems and Dynamics, ed. M. Lakshmanan, R. Sahadevan, Allied Publishers (Chennai,
India, 2006).

34. Using the Hadamard and related transforms for simplifying the spectrum
of the quantum baker’s map,
Arul Lakshminarayan, N. Meenakshisundaram, J. Phys. A 39 11205-11216 (2006).
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35. Quantum chaos in the spectrum of operators used in Shor’s algorithm,
Krishnendu Maity, Arul Lakshminarayan,
Phys. Rev. E. 74, 035203 (Rapid Comm.) (2006).

36. Entanglement, avoided crossings, and quantum chaos in an Ising model with
a tilted magnetic field
J. Karthik, A. Sharma, and A. Lakshminarayan, Phys. Rev. A 75, 022304 (2007)

37. Fluctuations of finite-time stability exponents in the standard map and
the detection of small islands,
Steven Tomsovic and Arul Lakshminarayan, Phys. Rev. E 76, 036207 (2007).

38. Modular multiplication operator and quantized baker maps
Arul Lakshminarayan, Phys. Rev. A 76, 042330 (2007).

39. Extreme statistics of complex random and quantum chaotic states
Arul Lakshminarayan, Steven Tomsovic, Oriol Bohigas, Satya N. Majumdar,
Phys. Rev. Lett. 100, 044103 (2008).

40. Exact Minimum Eigenvalue Distribution of an Entangled Random Pure State,
Satya N. Majumdar, Oriol Bohigas, Arul Lakshminarayan, J. Stat. Phys. 131), 33 (2008).

41. Effect of classical bifurcations on the quantum entanglement of two cou-
pled quartic oscillators,
M. S. Santhanam, V. B. Sheorey, Arul Lakshminarayan, Phys. Rev. E. 77, 026213 (2008).

42. Fluctuations in classical sum rules,
Elton John R.; Lakshminarayan Arul, Tomsovic Steven, Phys. Rev. E. 82, 046223 (2010).

43. Kolmogorov-Sinai entropy of many-body Hamiltonian systems,
Lakshminarayan Arul, Tomsovic Steven, Phys. Rev. E. 84, 016218 (2011).

44. Entanglement optimizing mixtures of two-qubit states,
Shuddhodan K. V, Ramkarthik M. S., Lakshminarayan A, J. Phys. A 44, 345301 (2011).

45. Entanglement transitions in random definite particle states,
Vijayaraghavan Vikram S, Bhosale Udaysinh T., Lakshminarayan Arul,
Phys. Rev. A 84, 032306 (2011).

46. Localised zero-energy modes in the Kitaev model with vacancy-disorder,
Santhosh G., V. Sreenath, Arul Lakshminarayan, Rajesh Narayanan,
Phys. Rev. B 85, 054204 (2012).

47. Entanglement between two subsystems, the Wigner semicircle and
extreme value statistics,
Udaysinh T. Bhosale, Steven Tomsovic, Arul Lakshminarayan,
Phys. Rev. A 85, 062331 (2012).(*)

48. Entanglement signatures for the dimerization transition in the Majumdar-
Ghosh model,
M. S. Ramkarthik, V. Ravi Chandra, and Arul Lakshminarayan,
Phys. Rev. A 87, 01230 (2013).

49. Record statistics for random vectors and quantum chaos,
Shashi C. L. Srivastava, Arul Lakshminarayan, Sudhir R. Jain,
Euro. Phys. Letts. 101, 10003 (2013).

50. On the number of real eigenvalues of products of random matrices and an
application to quantum entanglement,
Arul Lakshminarayan,
J. Phys. A: Math. Theor. 46 152003 (2013). (*)
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51. Quenching and generation of random states in a kicked Ising model,
Sunil K. Mishra, and Arul Lakshminarayan,
Euro. Phys. Lett., 105, 10002 (2014).

52. Diagonal unitary entangling gates and contradiagonal quantum states,
Arul Lakshminarayan, Zbigniew Puchala, and Karol Zyczkowski,
Phys. Rev. A 90, 032303 (2014).

53. Protocol using kicked Ising dynamics for generating states with maximal
multipartite entanglement,
Sunil K. Mishra, Arul Lakshminarayan, and V. Subrahmanyam ,
arXiv:1408.1677, Under review at Phys. Rev. Lett..

54. Localized eigenstates with enhanced entanglement in quantum Heisenberg
spin-glasses,
Arun Kannawadi, Auditya Sharma, and Arul Lakshminarayan,
arXiv:1407.5090, Under review at Phys. Rev. E..
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