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Thanu Padmanabhan: Personal and academic history

Personal history1

F Date of birth: March 10, 1957
F Place of birth: Thiruvananthapuram
F Parents: Lakshmi and Thanu Iyer
F Thanu Iyer worked in the forest depart-

ment of the Government of Kerala

Paddy’s parents. Back Paddy in September 2021
1Photos from Mathrubhumi (Malayalam Weekly), September 19, 2021.
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Thanu Padmanabhan: Personal and academic history

Early education2

F 1963–1972, I–X Standard, Government Karamana High School, Thiruvananthapuram
F 1973–1974, Pre-degree, Government Arts College, Thiruvananthapuram
F 1974–1977, B.Sc. Physics, University College, Thiruvananthapuram
F 1977–1979, M.Sc. Physics, University College, Thiruvananthapuram

2See J. S. Bagla and S. Engineer, Prof. Padmanabhan: A personal and professional History, in Gravity and the
Quantum, Eds. J. S. Bagla and S. Engineer (Springer, Berlin, 2017).
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Thanu Padmanabhan: Personal and academic history

Influential textbooks

F Berkeley Physics Course, Volumes I–V
F Feynman Lectures on Physics, Volumes I–III
F Landau and Lifshitz’s Course of Theoretical Physics, Volumes I–X
F Misner, Thorne and Wheeler’s Gravitation
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Thanu Padmanabhan: Personal and academic history

First publication

Paddy’s very first paper, written as he was completing his B.Sc. at University College,
Thiruvananthapuram3.

3T. Padmanabhan, Pramana 9, 371 (1977).
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Thanu Padmanabhan: Personal and academic history

Later academic history

F 1979–1980, Doctoral student, Tata Institute of Fundamental Research, Mumbai
F 1980–1983, Research Associate, Tata Institute of Fundamental Research, Mumbai

Thesis supervisor: Jayant Narlikar
F 1980–1992, Faculty, Tata Institute of Fundamental Research, Mumbai
F 1992–2021, Faculty, Inter-University Centre for Astronomy and Astrophysics, Pune
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Thanu Padmanabhan: Personal and academic history

Primary research interests4

F Quantum Theory
F Gravitation
F Cosmology and Structure Formation in the Universe

4Source https://www.iucaa.in/∼paddy/biodata/mycv.htm.
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Thanu Padmanabhan: Personal and academic history

Doctoral students5

1 T. R. Seshadri (University of Delhi)
2 T. P. Singh (TIFR, Mumbai)
3 J. S. Bagla (IISER, Mohali)
4 L. Sriramkumar (IIT Madras)
5 K. Srinivasan (CFL, Bengaluru)
6 S. Shankaranarayanan (IIT Bombay)
7 Sunu Engineer (CEO of Embedded

Computing Machines, Pune)
8 T. Roy Choudhury (NCRA, Pune)
9 Sudipta Sarkar (IIT, Gandhinagar)

10 Gaurang Mahajan (NCCS, Pune)

11 Dawood Kothawala (IIT Madras)
12 Sanved Kolekar (IIA, Bengaluru)
13 Suprit Singh (IIT, Delhi)
14 Krishna Parattu (IIT Madras)
15 Sumanta Chakraborty (IACS, Kolkata)
16 Karthik Rajeev (IIT Bombay)

Joint students
17 Nissim Kanekar (NCRA, Pune)
18 Ali Nayeri (Chapman University, Cali-

fornia, USA).

5Source https://www.iucaa.in/∼paddy/biodata/mycv.htm.
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Thanu Padmanabhan: Personal and academic history

Books I: 1986-2006

1 J. V. Narlikar and T. Padmanabhan, Gravity, Gauge Theories and Quantum Cosmol-
ogy (Reidel, Holland, 1986)

2 T. Padmanabhan, Structure Formation in the Universe (Cambridge University Press,
Cambridge, England, 1993)

3 T. Padmanabhan, Cosmology and Astrophysics through Problems (Cambridge Uni-
versity Press, Cambridge, England, 1996)

4 T. Padmanabhan, After the First Three Minutes—The Story of our Universe (Cam-
bridge University Press, Cambridge, England, 1998)

5 T. Padmanabhan, Theoretical Astrophysics—Volume I: Astrophysical Processes (Cam-
bridge University Press, Cambridge, England, 2000)

6 T. Padmanabhan, Theoretical Astrophysics—Volume II: Stars and Stellar Systems
(Cambridge University Press, Cambridge, England, 2001)

7 T. Padmanabhan, Theoretical Astrophysics—Volume III: Galaxies and Cosmology
(Cambridge University Press, Cambridge, England, 2002)

8 T. Padmanabhan, An Invitation to Astrophysics (World Scientific, Singapore, 2006)
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Thanu Padmanabhan: Personal and academic history

Books II: 2007-2019

9 T. Padmanabhan, Quantum Themes: The Charms of the Microworld (World Scientific,
Singapore, 2009)

10 T. Padmanabhan, Gravitation: Foundations and Frontiers (Cambridge University Press,
Cambridge, England, 2010)

11 T. Padmanabhan, Sleeping Beauties in Theoretical Physics (Springer, Heidelberg,
2015)

12 T. Padmanabhan, Quantum Field Theory: The Why, What and How, (Springer, Hei-
delberg, 2016)

13 T. Padmanabhan and V. Padmanabhan, The Dawn of Science: Glimpses from History
for the Curious Mind (Springer, Heidelberg, 2019)
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Thanu Padmanabhan: Personal and academic history

Awards and distinctions: 1977–20006

F 1977, Gold medalist, B.Sc., Kerala University
F 1979, Gold Medalist, M.Sc., Kerala University
F 1984–1989, Young Associate of Indian Academy of Sciences
F 1984, INSA Young Scientist Award; Fifth Prize in Gravity Essay Contest (awarded by

Gravity Research Foundation, USA)
F 1991, Fellow, Indian Academy of Sciences; Birla Science Prize
F 1993, Fellow, National Academy of Sciences
F 1995, Fellow, Maharashtra Academy of Sciences,
F 1996, Shanti Swarup Bhatnagar Award
F 1997, A. C. Banerji Memorial Lecture Award
F 2000, Millennium Medal (CSIR)

6Source https://www.iucaa.in/∼paddy/biodata/mycv.htm.
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Thanu Padmanabhan: Personal and academic history

Awards and distinctions: 2001–20107

F 2001, Fellow, Indian National Science Academy
F 2002, Sackler Distinguished Astronomer, Institute of Astronomy, Cambridge;

Al-Khwarizmi International Award; Second Prize in Gravity Essay Contest
F 2003, Homi Bhabha Fellowship; Fifth Prize in Gravity Essay Contest; G. D. Birla

Award for Scientific Research
F 2004, Miegunah Fellowship Award, University of Melbourne, Australia
F 2006, Third Prize in Gravity Essay Contest
F 2007, Padma Shri
F 2007, INSA Vainu-Bappu Medal
F 2008, First Prize in Gravity Essay Contest
F 2008, J. C. Bose Fellowship, Department of Science and Technology
F 2009, Infosys Science Prize in Physical Sciences, Infosys Science Foundation

7Source https://www.iucaa.in/∼paddy/biodata/mycv.htm.
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Thanu Padmanabhan: Personal and academic history

Awards and distinctions: 2011–20218

F 2011, Third World Academy of Sciences Prize in Physics
F 2012, Fifth Prize in Gravity Essay Contest; Fellow, Third World Academy of Sciences
F 2012–2013, Goyal Prize in Physical Sciences
F 2014, Third Prize in Gravity Essay Contest; Homi Bhabha Lecturer at UK (IoP-IPA

award),
F 2018, Fourth Prize in Gravity Essay Contest
F 2019, M. P. Birla Memorial Award
F 2020, Fifth Prize in Gravity Essay Contest
F 2021, Fourth Prize in Gravity Essay Contest
F 2021, Kerala Sasthra Puraskaram (Lifetime Achievement Award of Government of

Kerala)
Paddy’s photo

8Source https://www.iucaa.in/∼paddy/biodata/mycv.htm.
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Thanu Padmanabhan: Personal and academic history

Key visiting positions abroad9

F Senior Visiting Fellow, Institute of Astronomy, Cambridge, UK, April–May 1993
F Visiting Faculty, Princeton University, USA, September–November 1994, May 1996
F Visiting Faculty, Pennsylvania State University, USA, May–June 1995
F Visiting Faculty, Caltech, USA, June 1996, April–May 1997, April–May 1998,

April-May 1999
F Visiting Faculty, Institute of Astronomy, Cambridge, May 2001
F Sackler Distinguished Astronomer, Institute of Astronomy, Cambridge,

July–August 2002, July–September 2003, June–July 2009, June-August 2011
F Visiting Professor, Pauli Center for Theoretical Studies, ETH, Zurich, May–July 2018

9Source https://www.iucaa.in/∼paddy/biodata/mycv.htm.
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Some personal reminiscences

Paddy’s approach to students

Paddy, in 1992, after winning the Birla Science Prize.

If I have a problem and I can solve it, why should I give it to you!
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Some personal reminiscences

My first glimpse of Paddy’s sharpness

Identifying the source of divergences in the response of Unruh-DeWitt detectors that are
switched on a finite time interval10.

10L. Sriramkumar and T. Padmanabhan, Class. Quantumy Grav. 13, 2061 (1996).
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Some personal reminiscences

Examples of Paddy’s outlook

Gore Vidal: . . . I was obliged yesterday to listen for nearly six hours to a self-styled histo-
rian whose account of what the Athenians like to call “the Persian Wars” was nonsense. . . .
But then, I know the origin of the Greek wars.

Will Durant: Perhaps, in return for conquest, arrogance and spoliation, India, will teach
us the tolerance and gentleness of the mature mind, the quiet content of the unacquisitive
soul, the calm of the understanding spirit and a unifying, pacifying love for all living things.
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Significant contributions to research Early years (∼ 1978–1992)
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Significant contributions to research Early years (∼ 1978–1992)

Avoiding singularities in quantum cosmology

By quantizing the conformal degrees of freedom associated with the gravitational field,
Paddy was able to show that singularities such as the big bang can be circumvented11.

11J. V. Narlikar and T. Padmanabhan, Phys. Rept. 100, 151 (1983).
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Significant contributions to research Early years (∼ 1978–1992)

Role of Planck length in quantum field theories

By integrating out the conformal fluctuations, Paddy had shown that the propagator of
quantum fields will be regulated by the Planck length at short distances12. Back to PID

12T. Padmanabhan, Ann. Phys. 165, 38 (1985).
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Significant contributions to research Early years (∼ 1978–1992)

Non-inertial frames and the Unruh effect

In this work, Paddy had examined the behavior of quantum fields in different non-inertial
frames in flat spacetime with the aim of understanding whether the notion of a particle is
a generally covariant concept13.

13T. Padmanabhan, Astrophys. Space. Sci. 83, 247 (1982).
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Significant contributions to research Early years (∼ 1978–1992)

Statistical mechanics of gravitating systems

In this work, Paddy discusses the statistical description of a system containing a large
number of particles which interact via Newtonian gravity14.

14T. Padmanabhan, Phys. Rept. 188, 285 (1988).
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Significant contributions to research Intermediate years (∼ 1993–2004)
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Significant contributions to research Intermediate years (∼ 1993–2004)

Path integral duality and zero-point length

Paddy, using a method of ‘path integral duality’, had shown that propagators in quantum
field theories are regulated at small length scales15. Zero-point length

15T. Padmanabhan, Phys. Rev. Letts. 78, 1854 (1997)).
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Significant contributions to research Intermediate years (∼ 1993–2004)

Method of complex paths

Paddy’s work with his doctoral student K. Srinivasan wherein they had determined the
extent of particle production in external fields by adopting a novel method of considering
integrals over complex paths16.

16K. Srinivasan and T. Padmanabhan, Phys. Rev. D 60, 24007 (1999).
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Significant contributions to research Intermediate years (∼ 1993–2004)

Can dark energy and dark matter be attributed to a common source?

Paddy’s work with his doctoral student Tirthankar Roy Choudhury on examining if there
can be a common source for dark energy and dark matter17.

17T. Padmanabhan and T. Roy Choudhury, Phys. Rev. D 66, 081301 (2002).
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Significant contributions to research Intermediate years (∼ 1993–2004)

Tachyons as dark energy

Paddy’s work with his former doctoral student Jasjeet Bagla and postdoctoral fellow Harvin-
der Jassal on examining tachyons as a candidate for dark energy 18.

18J. S. Bagla, H. K. Jassal and T. Padmanabhan, Phys. Rev. D 67, 063504 (2003).
L. Sriramkumar (IIT Madras, Chennai) Forces of nature: Padmanabhan and gravitation November 4, 2022 31 / 45



Significant contributions to research Intermediate years (∼ 1993–2004)

Nature of the cosmological constant

Paddy’s review on the cosmological constant19.
19T. Padmanabhan, Phys. Rept. 380, 235 (2003).
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Significant contributions to research Later years (∼ 2005–2021)
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Significant contributions to research Later years (∼ 2005–2021)

Gravitation and the thermodynamics of horizons

Paddy’s initial review highlighting the resemblance of spacetimes with horizons to thermo-
dynamic systems, which allow association of notions of temperature and entropy20.

20T. Padmanabhan, Phys. Rept. 406, 49 (2005).
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Significant contributions to research Later years (∼ 2005–2021)

Extension to modified theories of gravitation

Paddy’s review extending the relation between horizon thermodynamics and gravitational
dynamics to modified theories21.

21T. Padmanabhan, Rept. Prog. Phys. 73, 046901 (2010).
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Significant contributions to research Later years (∼ 2005–2021)

Gravitation as an emergent phenomenon

Paddy’s review with his former doctoral student Dawood Kothawala wherein the so-called
paradigm of emergent gravity is discussed in specific modified theories22.

22T. Padmanabhan and D. Kothawala, Phys. Rept. 531, 115 (2013).
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Significant contributions to research Later years (∼ 2005–2021)

Paradigm of emergent gravity paradigm in other theories

Paddy’s work with his former doctoral student Sumanta Chakraborty on gravitation as an
emergent phenomenon in Eddington gravity23.

23S. Chakraborty and T. Padmanabhan, Phys. Rev. D 103, 064033 (2021).
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Closing remarks
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Closing remarks

Pursuit of physics

From the preface of Sleeping Beauties in Theoretical Physics

Theoretical physics is fun. Most of us indulge in it for the same reason a painter paints
or a dancer dances—the process itself is so enjoyable! Occasionally, there are additional
benefits like fame and glory and even practical uses; but most good theoretical physicists
will agree that these are not the primary reasons why they are doing it. The fun in figuring
out the solutions to Nature’s brain teasers is a reward in itselfa.

aT. Padmanabhan, Sleeping Beauties in Theoretical Physics (Springer, Heidelberg, 2015).
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Closing remarks

A course on theoretical astrophysics

Paddy’s comments from the Preface
The approach used in these three volumes is similar to that used by Gengis Khan, namely,
(1) cover as much area as possible, (2) capture the important points, and (3) be utterly
ruthless!
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Closing remarks

Clarity in writing and mastery of the subject

From a review of Theoretical Astrophysics—Volume I: Astrophysical Processes
It is written with exceptional clarity, which is the hallmark of Padmanabhan’s work, but the
reader should be clear that in needing to conquer vast tracks of astrophysical real-estate,
prisoners are not taken and the pace is fast. To do this, whilst still providing a book which
is understandable and illuminating is a considerable achievement. The approach is rigor-
ous and unashamedly mathematical—surely necessary to obtain proper understanding,
and this volume will appeal to, and challenge, astrophysicists who wish to cement their
knowledge through mathematics. . . . it is a magnificent achievement and a superb book.a.

aA. Heavens, The Observatory 121, 197 (2001).

From a review of Gravitation: Foundations and Frontiers
There is immense erudition, and mastery of both formal tools and calculational details; it
is really impressive that one individual can understand so much, so deeplya.

aJ. Peacock, The Observatory 130, 378 (2010).
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Closing remarks

With family

Paddy, with wife Vasanthi Padmanabhan, and their daughter Hamsa Padmanabhan24.
24Photo from Mathrubhumi (Malayalam Weekly), September 19, 2021.
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Closing remarks

With students and grand-students

Paddy with students and grand-students. Paddy at IIT Madras.
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Closing remarks

Paddy: A force of nature

Paddy was a force of nature, ‘full of energy, unstoppable, unchallengeable, and unforget-
table’, much like gravitation that he strived all his life to understand.
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Thank you for your attention
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