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Welcome Address 

Respected Dig�itaries on the Dais, Dear Professors, Scholars, 
St�dents, Professionals and Dear Delegates, it is a ma�er of 
g�eat joy and privilege to welcome you all to the summer school 
2025 on Quant�m Foundations on behalf of the Bhaktivedanta 
Instit�te, Kolkata and Center for Development of Advanced 
Computing (CDAC), Pat�a, the joint organizers of the event. This Summer 
School is organized on the occasion of the 100 years of quant�m physics and 50 
years of the Bhaktivedanta Instit�te.

The jour�ey of quant�m physics is ver� exciting - star�ing �om the problem of 
black body radiation to a�empts in building quant�m computers today. It is so 
exciting that 100 years of quant�m physics appears shor�. 

Humanit� can be proud to be able to probe the realit� at ver� micro level and be 
able to get infor�ation about the underlying realit� using quant�m physics. 
Scientists came up with creative ex�erimental schemes to prove realit� at 
quant�m levels. Ex�erimentalists developed cu�ing edge inst��ments for 
perfor�ing challenging ex�erimental set�ps. Mathematics was applied in 
novel ways to model ex�erimental results and to understand realit�. Some of 
the ex�erimental results were so sur�rising that they appeared to challenge the 
science itself and it took ver� long time to accept them. For example, 
entanglement of quant�m par�icles with instantaneous effect of state of one 
par�icle on the entangled par�icle was too big a sur�rise to accept for a long time 
which culminated in awarding Nobel Prize to Alain Aspect and others recently 
for ex�erimental demonst�ation of entanglement.  

Wer�er Heisenberg’s uncer�aint� principle states that we cannot precisely 
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measure position and moment�m of a quant�m par�icles.  This way, quant�m 
physics has also taught us humilit� in understanding the limits of our 
knowledge and abilit� to probe nat�re to indefinite precision. The 
unpredictable quant�m realm with its ex�erimental results and mathematical 
for�alisms inspired different inter�retations to make sense of the quant�m 
phenomena. 

The jour�ey of quant�m physics into the nex� cent�r� looks ver� promising and 
exciting with researchers around the world racing to break the quant�m 
bar�iers in understanding the realit� and building working quant�m 
computers usef�l for real world applications by bringing together and 
advancing physics, mathematics and computer science. I hope the deliberations 
and interactions in the nex� three days will inspire all of us to f�r�her our 
engagement in this direction. Thank you for par�icipating. We seek blessings of 
Dr. T. D. Singh who has shown us by his example how to be humble in our 
pursuits and dialog�es, and blessings of many lear�ed teachers and scholars 
present here and elsewhere who are our well-wishers for the success of the 
school.  

Welcome to Summer School 2025 on Quant�m Foundations.

Shri K. Vasudeva Rao 
President, Bhaktivedanta Institute
(Alumnus, IIT Kanpur)
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Summer School on Quant�m Foundations. This is not just a 
prog�am, it is opening a gateway. A gateway to a world that 
defies classical logic, challenges our deepest int�itions, and yet 
for�s the ver� bedrock of moder� science and f�t�re 
technologies. We live in a time where 'quant�m' is no longer 
confined to the blackboards of theoretical physics. It is now a 
prefix to the f�t�re: quant�m computing, quant�m communication, quant�m 
sensing. But before the excitement of application comes the reverence for 
foundation. Today, we ret�r� to the basics, not because we are going backward, 
but because the deeper we dig, the higher we build.

One may ask, why should we bother with foundations when we have practical 
quant�m technologies to build? Here's why: Because without foundations, we 
have innovation without understanding. Without foundations, we risk 
building skyscrapers on shiſting sand. Understanding the foundational 
questions enables us to anticipate the limits, implications, and ethical 
considerations of quant�m technologies.

To the lear�ers, this summer school is the launchpad. Let curiosit� be your 
compass, and wonder your motivation. Question the equations, challenge the 
assumptions, and let your lear�ing be driven not by answers, but by be�er 
questions. We must produce not only engineers of technolog�, but architects of 
understanding.

Shri Aditya Kumar Sinha
Scientist - G & Director, C-DAC, Patna

Message from Director, C-DAC, Patna 
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Introduction

General relativit�, Quant�m Mechanics, big bang cosmolog�, 
the deciphering of the genetic code, evolutionar� biolog�, and 
other scientific breakthroughs are among the most sig�ificant 
scientific advances of the 20th cent�r�. Quant�m Mechanics 
stands out among these due to its radically unconventional 
nat�re. Physicists were compelled by Quant�m Mechanics to reassess their 
conceptions of realit�, the f�ndamental essence of things, location and speed, 
and cause and effect. Despite being developed to ex�lain an abst�act atomic 
world that is ver� different �om our ever�day ex�eriences, Quant�m Mechanics 
has a sig�ificantly g�eater influence on our day-to-day existence. The Quant�m 
Mechanics has made the amazing breakthroughs in chemist��, biolog�, 
medicine, and many other fields. Since Quant�m Mechanics is the parent of the 
elect�onics revolution that gave rise to the computer age, there would be no 
global economy at all without it. 

There was li�le foundation for advancement for 20 years following the 
int�oduction of quant�m concepts, until a tiny g�oup of physicists (including 
Max Bor�, Wer�er Heisenberg, and Er�in Schrödinger) developed Quant�m 
Mechanics in three t�rbulent years. These scientists were t�oubled by what they 
were doing and, in some cases, dist�essed by what they had done. Not only was 
Quant�m Mechanics ex��emely unse�ling to its creators, but even now, some of 
the g�eatest minds in science are still puzzled with its underlying assumptions 
and inter�retation, although acknowledging its incredible potency. Even aſter 
100 years since the development of Quant�m Mechanics, there are so many 
unse�led questions in its foundation. Why is the nat�re of measurement in 
Quant�m Mechanics still debated? Why is there no widely accepted theor� on 
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quant�m g�avit�? Why are there multiple inter�retations of Quant�m 
Mechanics? While entanglement is a well-documented phenomenon, why are 
its implications for infor�ation t�ansfer and the nat�re of realit� still not f�lly 
understood? Why does the Quant�m Mechanics fail to provide a satisfactor� 
ex�lanation for dark ma�er and dark energ�, which together constit�te about 
95% of the universe? Does Quant�m Mechanics indicate any�hing about the 
origin of our consciousness? These and many more foundational questions 
about the Quant�m Mechanics and its origin are per�lexing the minds of the 
g�eat thinkers today. Some scientists theorize that Quant�m Mechanics might 
hold clues to understanding consciousness. Some also say that Quant�m 
Mechanics cannot be considered logically complete without consciousness 
being included as its counter�ar�. Some recent st�dies suggest that 
consciousness may be rooted in quant�m processes within the brain. 

This Summer School 2025 on “Quant�m Foundations” aims to delve into the 
above profound inquiries, offering a unique platfor� for interdisciplinar� 
ex�loration and intellect�al g�owth. Therefore, joining this summer school 
would be an exciting oppor��nit� as it will offer to ponder over the numerous 
thought-provoking as well as per�inent questions as mentioned above. A 
number of stimulating lect�res would be delivered by disting�ished professors 
and scholars �om premier instit�tes of the count�� and abroad to summarize 
the developments of Quant�m Mechanics over these 100 years, to mention the 
unse�led foundational questions thereof and to show f�t�re roadmap possible 
for nex� level of developments for understanding the f�ndamental aspect of our 
nat�re and realit�. The school would also be promising to develop priceless 
interactions with the researchers for an ex�ended period of time. The school will 
be held in Kolkata oſten refer�ed to as India's cult�ral and intellect�al capital, 
has a rich histor� of scholarly pursuits and ar�istic ex�ression. It is the 
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bir�hplace of moder� Indian literar� and ar�istic thought, and a hub for 
preser�ing Indian cult�re. The cit�'s blend of Easter� and Wester� influences 
has fostered numerous organizations cont�ibuting to intellect�al pursuits and 
cult�ral life, including TCG Crest, BOSE Instit�te, S N Bose National Cent�e for 
Basic Sciences, Indian Association for the Cultivation of Science, Indian 
Instit�te of Chemical Biolog�, ISI Kolkata, IISER Kolkata, C-DAC Kolkata, 
Bhaktivedanta Instit�te, and Asiatic Societ� of Bengal. By merging 
contemporar� scientific knowledge with t�aditional Indian wisdom, the 
summer school seeks to offer a comprehensive and enlightening educational 
ex�erience. Par�icipants will have the oppor��nit� to engage with leading 
researchers, fostering interdisciplinar� collaboration and innovative thinking. 
This approach is especially per�inent in an era where interdisciplinar� 
knowledge is key to breakthroughs in technolog� and science. 

We hope the school will inspire new perspectives, stimulate intellect�al curiosit�, 
and cont�ibute to a deeper understanding of the pivotal role of Quant�m 
Mechanics in shaping our life. Best wishes for your jour�ey of discover� at the 
Summer School 2025.

Convener
Summer School – 2025
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08:00 am – 09:15 am
Registration

Breakfast

09:15 am – 10:30 am Opening Ceremony & Welcome Address

10:30 am – 11:00 am Break

Session 1

11:15 am - 12:00 pm

Exploring Quantumness of Macro-objects: 
Motivation, The State of Play, and a Novel 
Proposal
Prof. Dipankar Home, Retired Senior Scientist, Dept. of 
Physics, Bose Institute, Kolkata 

12:00 pm – 12:05 pm Q & A

12:05 pm – 12:50 pm
Physics and Consciousness
Shri Varun Agarwal, Director, Bhaktivedanta Institute 
Kolkata, Alumnus, IIT Kanpur

12:50 pm – 12:55 pm Q & A

01:00 pm – 02:00 pm Lunch and Break

Session 2

02:00 pm – 02:45 pm

AI & RI & Consciousness
Prof. Pankaj Joshi, Distinguished Professor & 
Founding Director, International Center for Space & 
Cosmology, Ahmedabad University; Former Senior Prof. 
of TIFR Mumbai

Day 1: June 06, 2025 (Friday)

Schedule
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02:45 pm – 02:50 pm Q & A

02:50 pm – 03:35 pm Dr. S. D. Sudarsan, Executive Director, C-DAC, 
Bangalore

03:35 pm – 04:00 pm Q & A

04:00 pm – 04:45 pm
Prof. A. K. Pati, Director R & D, Quantum Synergy, 
India Former Senior Prof. TCG Crest, Kolkata & HRI, 
Allahabad

04:45 pm – 04:50 pm Q & A

04:50 pm – 05:00 pm Break

05:00 pm – 05:30 pm TBD

Session 3

05:30 pm – 06:15 pm
Prof. Anthony Leggett, Nobel Laureate in 
Physics, University of Illinois, Urbana 
Campaign, USA (Online)

06:15 pm – 06:30 pm Q & A

06:30 pm – 07:15 pm

A First-Person Approach to Quantum 
Paradoxes and Beyond 
Dr. Markus Paul Müller, Institute for Quantum 
Optics and Quantum Information, Vienna, Austria 
(Online)

07:15 pm – 07:30 pm Q & A

07:30 pm – 08:30 pm Cultural Program

08:30 pm – 09:30 pm Dinner
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Day 2: June 07, 2025 (Saturday)

08:00 am – 09:00 am Breakfast

Session 1

09:00 am – 09:45 am

Quantum Superposition Principle is ALL of 
Quantum Theory 
Prof. N. D. Hari Dass, Ex-Senior Professor, Institute 
of Mathematical Sciences, Chennai

09:45 am – 09:50 am Q & A

09:50 am – 10:35 am

Making Sense of the Quantum and 
Reprogramming the Human Mind
Shri Aditya Kumar Sinha, Scientist-G & Director, 
Centre for Development of Advanced Computing, 
Patna, India

10:35 am – 10:40 am Q & A

10:40 am – 10:50 am Break

10:50 am – 11:35 am

Do Extra Dimensions of Time Help Resolve the 
Puzzle of Quantum Non-Locality?
Prof. Tejinder Singh, Professor, Tata Institute of 
Fundamental Research (TIFR), Mumbai

11:35 am – 11:40 am Q & A

11:40 am – 12:25 pm

Why Quantum Physics calls for an
Interpretation
Shri K. Vasudeva Rao, President, Bhaktivedanta 
Institute, Kolkata

12:25 pm – 12:30 pm Q & A

12:30 pm – 12:55 pm

Quantum Uncertainty and Information 
Theoretic Applications
Prof. Archan S Majumdar, Senior Professor, SN 
Bose National Centre for Basic Sciences, Kolkata
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12:55 pm – 01:00 pm Q & A

01:00 pm – 02:00 pm Lunch and Break

Session 2

02:00 pm – 02:45 pm

NIST's Post-Quantum Cryptography 
Standardization and Quantum Readiness
Dr. Kunal Abhishek, Scientist E and Head of the 
Cyber Security & Forensics Department, CDAC, 
Patna 

02:45 pm – 02:50 pm Q & A

02:50 pm – 03:35 pm

Circuit Quantum Electrodynamics Using 
High-Impedance Resonators and Qubits in 
Nanowire Quantum Dots
Dr. Deepankar Sharmah, Basel University, 
Switzerland

03:35 pm – 03:40 pm Q & A

03:40 pm – 04:00 pm Break

Session 3: Young Mind Speaks

04:00 pm – 04:30 pm

Path Integrals, Uncertainty, Entropy and 
Information 
Arpan Dey, Bachelor of Science (Honors) in Physics, 
St. Xavier’s College (Autonomous), Kolkata

Journey of the Heisenberg Uncertainty 
Principle: The Known, the Knowable, and the 
Unknowable
Yenugu Nikhil, Ph.D. Student, Department of 
Chemical Sciences, IISER Kolkata

Session 4

04:30 pm – 05:30 pm Panel Discussion cum Interaction Session

05:30 pm – 06:00 pm Break
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Session 5

06:00 pm – 06:20 pm

Niels Bohr, Life Behind the Science with a 
View to Connection to India 
Dr. Vilhelm Bohr, Chairman of Niels Bohr Archive, 
Ad. Professor University of Copenhagen, Grandson 
of Nobel Laureate Niels Bohr (Online)

06:20 pm – 06:30 pm Q & A

06:30 pm – 07:15 pm

A Novel View on the Foundation of Quantum 
Mechanics 
Prof. Alfred Driessen, University of Twente, 
Netherlands (Online)

07:15 pm – 07:30 pm Q & A

07:30 pm – 08:30 pm Cultural Program

08:30 pm – 09:30 pm Dinner

Day 3: June 08, 2025 (Sunday)

08:00 am – 09:00 am Breakfast

Session 1

09:00 am – 09:45 am

Toward a Modular Soliton-Polariton Quantum 
Supercomputer: Channel-Scaled Architecture 
and Invariant-Network Formalism for 
Quantum-Like Big-Data Analytics
Dr. Anirban Bandyopadhyay, Principal Research 
Scientist, National Institute for Materials Science 
(NIMS), Tsukuba, Japan 

09:45 am – 09:50 am Q & A



♦ 12 ♦

09:50 am – 10:35 am

The Unthinkable Machine: On the Limits of 
Mechanization of Human Thought and the 
Quantum Possibility
Shri Nishant Kumar Shekhar, Scientist D, Quantum 
Group, CDAC Patna

10:35 am – 10:40 am Q & A

10:40 am – 11:25 am

Conservation of Conscious experience: A 
Quantum Information Approach
Dr. Roshan Tiwari, Research Scientist, Bhaktivedanta 
Institute Kolkata

11:25 am – 11:30 am Q & A

11:30 am – 11:50 am Break

Session 2: Young Mind Speaks

11.50 am – 01:30 pm

Energy Eigenvalues of Confined Hydrogen 
Atom within Penetrable and Impenetrable 
Spherical Box using Finite Element Method
Binoy Kumar Mahato, Ph.D. student, Department of 
Physics, Institute of Science, BHU Varanasi

Quantum Mechanics and Consciousness
Debansu Adhikary, AJC Bose College, Kolkata

Simulating Early-Universe Baryogenesis via 
Quantum Circuits: A New Approach to Matter-
Antimatter Asymmetry
Mukul Kumar, Indian Institute of Technology, 
Jodhpur

The Quantum Revolution: A Historical 
Perspective
Yogesh Tambe, B. Tech, Mechanical Engg., IIT 
Bhubaneswar

Bell’s Theorem: Foundations, Derivation, and 
Implications for Quantum Mechanics
Ruthvik Galem, Bhaktivedanta Institute, Kolkata 
(Alumnus IIT Bhubaneswar)
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01:30 pm – 02:30 pm Lunch and Break

02:30 pm – 03:30 pm Valedictory Session

04:00 pm – 08:00 pm Summer School Tour and Quantum Games

08:00 pm – 09:00 pm Dinner



100 YEARS 
OF QUANTUM MECHANICS

1925: MATRIX MECHANICS - Werner Heisenberg, Max Born and 
Jordan Pascual develop the first conceptually autonomous and 
logically consistent formulation of quantum mechanics.

1926: WAVE MECHANICS - Erwin Schrödinger's wave equation 
describes the behavior of particles as wave functions, giving rise 
to the concept of wave-particle duality.

1927: UNCERTAINTY PRINCIPLE - Werner Heisenberg states that 
certain pairs of physical properties, like position and 
momentum, cannot be precisely measured 
simultaneously.

1927: DIRAC EQUATION - Paul Dirac presents a 
relativistic theory of the electron that predicts the 
existence of antimatter.

1932: THE NEUTRON - James Chadwick discovers a subatomic 
particle with no net electrical charge.

1935: EPR PARADOX - Albert Einstein, Boris Podolsky and Nathan 
Rosen argue that quantum mechanics is not a complete 
description of physical reality.

1936: QUANTUM LOGIC - Garrett Birkhoff and John von Neumann 
attempt to reconcile the apparent inconsistency of classical, 
Boolean logic with Heisenberg's uncertainty principle.



1948: QUANTUM ELECTRODYNAMICS - Richard Feynman states the 
path integral formulation of quantum mechanics.

1964: BELL'S INEQUALITIES - John Bell proposes a method to test 
whether quantum mechanics provides the most complete 
description of a system.

1980: QUANTUM COMPUTING - Paul Benioff proposes using the 
principles of quantum mechanics to perform computations 
exponentially faster than classical computers.

1982: QUANTUM ENTANGLEMENT - Alain Aspect performs an 
experimental test of Bell's inequalities and confirms the 
completeness of quantum mechanics.

1994: SHOR'S ALGORITHM - Peter Shor develops a quantum 
computing algorithm for finding prime factors of integers.

1997: QUANTUM TELEPORTATION - Two different 
research groups, led by Sandu Popescu and Anton 
Zeilinger, successfully transfer quantum information 
from a sender at one location to a receiver at 
another location.

2001: QUBIT TEST - Researchers at IBM implement Shor's algorithm 
on a quantum computer with seven qubits.

2022: Quantum Entanglement Gets Awarded. Alain Aspect, John F. 
Clauser and Anton Zeilinger receive 2022 Nobel Prize in Physics for 
experiments with entangled photons, establishing the violation of 
Bell inequalities and pioneering quantum information science.

2025: International Year of Quantum Science and Technology.
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1.1. Exploring Quantumness of Macro-
Objects: Motivation, The State of Play, and a 
Novel Proposal
Prof. Dipankar Home, Retired Senior Scientist, Dept. of Physics,
Bose Institute, Kolkata

The Quantum Measurement Problem and the question of precisely 
specifying the boundary between the quantum mechanical micro-world 
and the macroscopic world of everyday objects behaving classically 
continue to be one of the most fundamental open questions in 
contemporary physics. In this respect, a cutting- edge research enterprise is 
to empirically probe the limits of validity of the quantum mechanical 
superposition of states for macro-objects. In recent years, such studies have 
been acquiring increasing significance. This is particularly because of the 
ongoing efforts to provide empirical constraints on the suggested models 
for wave function collapse, implying dynamical modifications of QM for 
massive objects, proposed for addressing the quantum measurement 
problem, as well as owing to the recent proposals for laboratory-based tests 
of the quantum nature of gravity by exploiting the quantumness of massive 
objects. However, the state-of-the art demonstrations of quantum features 
have so far reached only up to macromolecules of masses ten to hundred 
thousand times the hydrogen atom. Hence, fresh ideas, feasible to be 
implemented experimentally in the near future, are called for in order to 
scale up the tests of macroscopic quantumness to ever more massive 
objects. It is precisely for addressing the above mentioned need that after 
reviewing the above backdrop, I shall discuss in my present talk our latest 
work [Physical review Letters 132, 030202 (2024)] formulating a novel 
procedure for demonstrating the quantum behaviour of an oscillating 
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object having any large mass. The key ingredients of this proposed scheme 
are the observable temporal correlators occurring in a suitable temporal 
analogue of Bell-type inequality, known as the Leggett-Garg inequality 
(LGI), whose empirical violation, compatible with the quantum mechanical 
prediction, is argued to provide a fundamental signature of irreducible 
quantumness of a single time-evolving particle, alongside demonstrating 
violation of the notion of macrorealism (viz. the everyday notion of reality 
entailing definite values assigned to the properties of macro-objects, even 
when not measured). By devising an appropriate strategy for invoking LGI 
using suitably designed measurements in the context of a massive 
harmonic oscillator, our suggested protocol would enable observing the 
magnitude of violation of LGI to be significant and, in particular, 
remarkably the same for any mass, dependent only on the choice of instants 
of the measurements. The flexibility herein for choosing the relevant 
experimental parameters would thus greatly facilitate scaling up such a test 
of macro- quantumness to ever more massive objects. Given the current 
state of technology, this type of scheme could be empirically 
implementable, ranging from optically levitated nano-oscillators about 
trillion times heavier than hydrogen atom to oscillating mirrors of 10 kg 
mass used in gravitational wave detection.

Finally, the far-reaching conceptual implications of the results of such 
envisaged experiments constraining macrorealist or dynamical theories of 
wave function collapse will be discussed, alongside the possibility of 
leveraging such demonstrated macroscopic quantumness for practical 
applications, say, towards developing high precision quantum sensors.

Prof. Dipankar Home is Retired Senior Scientist of Physics at the Bose 
Institute in Kolkata. His extensive work primarily revolves around the 
fundamental aspects of quantum mechanics, including quantum 
entanglement and quantum communication. He received his B.Sc. with 
Honors in Physics from Presidency College, Kolkata, followed by an M.Sc. 
in Physics from the University of Calcutta. He then earned his Ph.D. in 
Physics from the University of Calcutta.

His research interests encompass a broad range of foundational issues in 
quantum mechanics: Quantum Measurement Problem, Quantum 
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Nonlocality, Macroscopic Limits of Quantum Mechanics, Time in Quantum 
Mechanics, Quantum Zeno Effect, Nonstandard interpretations of quantum 
mechanics and their empirical discrimination, Experimental realization of 
quantum mechanical principles using interferometry and quantum optical 
methods, Quantum Information Transfer and Processing, including 
Quantum Cryptography and Quantum Teleportation, Applications of 
Quantum Entanglement in cosmology and black hole thermodynamics. He 
is one of the pioneering Indian researchers in the field of quantum 
mechanics, contributing significantly to the establishment and growth of 
quantum information science. His notable achievements include: 
Formulating ideas that utilize quantum indistinguishability for efficient 
entanglement production, Proposing innovative experiments to empirically 
verify quantum contextuality and the Quantum Zeno Effect, Contributing 
to foundational studies linking quantum mechanics with realizable 
experiments. 

He has received numerous prestigious awards and honors for his significant 
contributions including Fellow of The National Academy of Sciences, India 
(2011), Jawaharlal Nehru Fellowship (2002), B. M. Birla Science Prize (1995), 
Associate Membership of the International Centre for Theoretical Physics, 
Trieste, Italy (1995), Homi Bhabha Fellowship (1993), Associateship of the 
Indian Academy of Sciences (1987) and Indian National Science Academy 
(INSA) Medal for Young Scientists (1986). He has authored and co-authored 
several influential books and numerous peer-reviewed articles. Some of his 
major publications include: Conceptual Foundations of Quantum Physics: 
An Overview from Modern Perspectives; Einstein's Struggles with 
Quantum Theory: A Reappraisal  - co-authored with Andrew Whitaker; 
Riddles in Your Teacup: 100 Science Puzzles from Everyday Life  - co-
authored with Partha Ghose. He has over 100 publications in international 
journals. 

1.2. Physics and Consciousness 
Shri Varun Agarwal, Director, Bhaktivedanta Institute Kolkata
(Alumnus, IIT Kanpur)

Consciousness is a major mystery today. In every discipline of science, from 
Physics and Mathematics to Biology and Artificial Intelligence, it is an 
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unsolved riddle. The questions raised by the founders of quantum physics 
about consciousness a century ago, are still perplexing us today. What is 
consciousness really? Can a combination of molecules generate somehow 
self-awareness? Or consciousness is a fundamentally different reality 
altogether? Can robots be ever self-aware? The present lecture will attempt 
to give an interesting overview of how the wonderful developments in 
modern science in the last century brought to limelight the mystery of 
consciousness, and share profound thoughts of founders of science and 
mathematics including Erwin Schrödinger, Werner Heisenberg, Max 
Planck, Max Born, von Neumann, Wolfgang Pauli, Eugene Wigner, 
Hermann Weyl, Kurt Gödel, and many others. The lecture will also attempt 
to provide hints from ancient Indian Vedantic wisdom about the root cause 
of these issues being faced regarding consciousness and the need and 
possible ways of broadening our worldview to handle the mystery of 
consciousness.

Varun Agarwal (also known as His Holiness Bhaktisvarupa 
Vrajendrakumar Swami) graduated from the prestigious Indian Institute of 
Technology Kanpur (IIT Kanpur), India obtaining his B.Tech in Aerospace 
Engineering (1999). He worked on a project of solar-powered aircraft and 
was ranked first in his entire department. However, his longing for 
something deeper about life which always bothered him finally culminated 
in meeting the illustrious scientist-saint Dr. T. D. Singh (His Holiness 
Bhaktisvarupa Damodara Swami), the Founder Director of the 
Bhaktivedanta Institute. 

Under his guidance, he began studying ancient Vedantic wisdom, 
dedicating himself completely for the cause of helping humanity through 
the interface of scientific temper and spiritual wisdom. He is currently 
serving as the Director of the Bhaktivedanta Institute, Kolkata, India. 
Besides his various involvements, he frequently travels across India & 
abroad and interacts with scientists and scholars all over the world 
including world-renowned universities of Harvard, Princeton, ETH and 
Stanford to MIT. He is also the Editor of Bhaktivedanta Institute’s reputed 
science and spirituality journal, Savijnanam.
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2.1. AI & RI & Consciousness
Prof. Pankaj Joshi, Distinguished Professor & Founding Director, 
International Center for Space & Cosmology, Ahmedabad University; 
Former Senior Prof. of TIFR Mumbai

Science helps us extend the limits of our five senses. If we want to look into 
the distant skies and see the stars and galaxies, today man has made large 
and magnificent telescopes, and similarly, communication has been 
extended over the globe thousands of miles away in a moment. 

While these tools help our gross organs of action, the new development of 
Artificial Intelligence (AI) goes even further in that it expands the 
boundaries of our mind and intellect to an unprecedented extent. How does 
it do this? Subtle mathematics, quantum theory, and computers are 
involved here. In the early 20th century, Einstein, Planck and others 
discovered quantum science, which plays a fundamental role in today's 
development of modern AI. Through it, very large data or information can 
be analyzed in a very short time, which humans may never be able to 
achieve.

From such a perspective, it is worth noting that earlier, scientists did not 
think carefully about the question that when we consider AI, what in fact 
the `Intelligence' or `Real Intelligence (RI)' is? This question is now being 
asked in big centers of learning in the world, like Oxford, Cambridge, 
Harvard and others. This has led to the next question, namely, what is that 
we may term as `Consciousness', that lies at the base of even this 
intelligence or RI? 

These issues such as, what is intelligence, mind, what is conscience, have 
been thought and explored very deeply in many of the ancient Indian 
traditions. Our mind, intelligence and conscience could be termed as `Real 
Intelligence' or RI. When the conscience works to think, understand, and 
shed light on new questions, it is also called 'Chitta', as the traditions would 
say. 

Session 2
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An important point here is, along with research on AI, scientists have now 
naturally started thinking on these basic and fundamental questions. This 
may help draw the interest of scientists and scholars the world over to 
possible insights that may be gathered from ancient Indian traditions. 
Careful thinking on these issues may lead towards integration of 
spirituality and science. 

Dr Pankaj Joshi, an internationally acclaimed scientist and astrophysicist, is 
currently Distinguished Professor of Physics and Founding Director of the 
International Center for Space and Cosmology at the Ahmedabad 
University. He was earlier Senior Professor at the Tata Institute of 
Fundamental Research, Mumbai, and Vice-Chancellor, Charusat 
University. More popularly, he is known as a Scholar, Physicist, and an 
expert on Cosmology. Joshi’s research interests are Gravitation, 
Astrophysics, and Quantum Theory. He has made fundamental 
contributions to Blackhole Physics and Cosmology with his extensive 
analysis of final fate of massive collapsing stars in the universe. This work, 
widely recognised for providing significant insights, led to the discovery 
that massive stars end up in powerfully exploding fireballs, also called 
naked singularities. His research is reported in more than 300 research 
papers in International Journals of repute, and books and monographs from 
OUP (Oxford), CUP (Cambridge), and others. 

The world-renowned Scientific American magazine published his work as 
their International cover story (2009), translated in more than 20 languages, 
also included in their Special Collector’s Editions (2013, 2017, 2022). The 
Stanford University, USA, has placed him in their World Top 2% Scientists 
list for past five years (2020-24) for career achievement and contributions. 
The Indian Science Monitor placed him in the list of Top 10 Scientists of 
Indian origin, from India and Internationally. Joshi has been a Visiting 
Professor or Adjunct in several countries, doing research and Lectures, 
including Cambridge (UK), Harvard, New York University (NYU), U of 
Pittsburgh, U of Southampton, Osaka City U, U of Basque Country (Spain), 
U of Natal (SA), Queen Mary and Westfield College, London, among others. 
He has won several prestigious awards and coveted prizes and fellowships 
to scientific academies, which include Gravity Research Foundation (USA) 
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award, Prof A C Banerji Gold Medal and Memorial Lecture Award 
(National Academy of Sciences), C V Raman lecture Award by the 
Department of Atomic Energy, the reputed Vainu Bappu International 
Award (INSA), Shankar Fellowship Award (Govt of MP), among others. He 
is an elected Fellow of The World Academy of Sciences (TWAS, Europe), the 
Indian National Science Academy (INSA, New Delhi), National Academy 
of Sciences, India; and has been President of the Indian Association of 
General Relativity & Gravitation (IAGRG; 2010-12) and Gujarat Science 
Academy (GSA; 2020-23), with many other such distinctions. Joshi has 
contributed more than 350 popular articles and 25 books towards science 
popularisation, and has given a large number of public talks and TV shows. 
He has a deep interest in comparing ancient spiritual traditions and the 
findings of modern science.

2.2. Dr. S D Sudarsan, Executive Director, C-DAC, 
Bangalore

Dr. Sithu D Sudarsan has over 3 decades of R&D experience in India as well 
as the United States and a wide expertise in various technology domains. 
His areas of interest include Semantic mining/BIG Data, HPC, Cyber 
Security, IPR, Technology Management, Strategic Management and 
emerging technologies. Dr. Sudarsan is currently heading C-DAC Bangalore 
as Executive Director, where he is overseeing the development of Quantum 
Technologies, Chip-2-Startup program, EDA Toolgrid etc. among other 
technologies. Prior to his position at C-DAC Bangalore, Dr. Sudarsan was 
associated with ABB Corporate Research; The United States Food and Drug 
Administration (US FDA); Central Research Laboratory (Bharat Electronics 
Limited (CRL-BEL); ERDCI; CEDTI.

Dr. Sudarsan has been honoured with prestigious awards like FDA's 
Outstanding Service Award, FDA's Group Recognition Award. During his 
PhD at UALR, US he had received the Outstanding PhD Graduate Student 
Award, Academic Achievement Award & Professional Service Award. He 
has been a Featured Reviewer at "reviews.com" (2010) and he has also been 
mentoring Graduate and Doctoral students.

Dr. Sudarsan completed his Ph.D. from University of Arkansas at Little 
Rock (UALR) USA and is a Fellow IETE and Senior Member IEEE. He has 
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to his credit more than 100 technical papers and 8 patents (3 granted). He is 
actively involved in professional activities including organizing 
conferences.

2.3. Prof. A. K. Pati, Director, R & D, Quantum 
Synergy, India; Former Senior Prof. TCG Crest, 
Kolkata & HRI, Allahabad

Prof. Arun Kumar Pati is currently the Director (R & D) at Quantum 
Synergy, India and also a Former Senior Professor at Center for Quantum 
Engineering Research and Education (CQuERE), TCG CREST, Kolkata and 
an adjunct professor at IISER, Mohali. He is a Professor and Head of the 
Center for Quantum Science and Technology (CQST), at IIIT, Hyderabad 
and also Director of Quantum Ecosystem and Technology Council of India 
(QETCI), Hyderabad. Formerly, he was a professor of quantum information 
at the Harish Chandra Research Institute, Allahabad, India from January 
2011 to December 2023 and scientist at BARC and Institute of Physics from 
1989 to 2010.  His research areas include all aspects of quantum information 
and quantum computation, the theory of geometric phases and its 
applications, and the foundations of quantum mechanics. Among his 
important discoveries are the No-Deletion theorem, Geometric Phases for 
mixed state, Remote State Preparation protocol, the No-Hiding Theorem 
and the Stronger Uncertainty Relations in quantum mechanics. He has 
more than 150 research papers in international journals and conferences on 
these topics. He has edited two books: (i) Quantum Information with 
Continuous Variables and (ii) Quantum Aspects of Life. His research 
papers have been highlighted in NATURE, NATURE ASIA, SCIENCE, and 
many national and international newspapers. He is Fellow of the Indian 
Academy of Science, Bangalore and National Academy of Science, 
Allahabad. He was Recipient of the Indian Physical Society Award for 
Young Physicist and awarded J C Bose National Fellowship from 
Department of Science and Technology, India.



♦ 24 ♦

3.1. Prof. Anthony Leggett, Nobel Laureate in 
Physics, University of Illinois, Urbana-Campaign, 
USA

Prof. Anthony J. Leggett is a Nobel Laureate in Physics (2003) and an 
internationally acclaimed theoretical physicist widely recognized for his 
profound contributions to the field of condensed matter physics. He 
currently holds the John D. and Catherine T. MacArthur Chair at the 
University of Illinois Urbana-Champaign (UIUC), where he has been a 
central figure in advancing the theoretical framework of quantum 
mechanics as it applies to complex many-body systems.

Born in London in 1938, Prof. Leggett was educated at Oxford University, 
where he earned his D.Phil. in physics. His groundbreaking theoretical 
work on superfluidity in helium-3 revolutionized the understanding of 
quantum liquids and earned him the Nobel Prize in Physics, shared with V. 
L. Ginzburg and A. A. Abrikosov, for pioneering contributions to the 
theory of superconductors and superfluids. His research not only 
elucidated the behavior of helium-3 at ultra-low temperatures but also 
paved the way for exploring macroscopic quantum phenomena and the 
quantum-to-classical transition. Beyond his seminal work on superfluidity, 
Prof. Leggett has made influential contributions to the theory of 
superconductivity, the study of Bose-Einstein condensates, and the 
foundational questions of quantum mechanics. His efforts to bridge the gap 
between the philosophical and technical aspects of quantum theory have 
led to critical insights into decoherence, measurement, and the limits of 
quantum mechanics.

Prof. Leggett has authored numerous high-impact publications and 
delivered invited lectures across the globe. In recognition of his 
extraordinary scientific achievements, he has received a wide array of 
international honors, including his knighthood by Queen Elizabeth II in 
2004 for services to physics. He is a Fellow of the American Physical Society, 
the American Academy of Arts and Sciences, and a foreign member of the 

Session 3



♦ 25 ♦

Russian Academy of Sciences. Known for his clear and insightful 
communication of complex ideas, Prof. Leggett remains a prominent voice 
in contemporary physics, influencing both theoretical research and 
philosophical discourse on quantum science. His legacy continues to shape 
the trajectory of quantum physics and inspire new generations of scientists.

3.2. A First-Person Approach to Quantum 
Paradoxes and Beyond
Dr. Markus Paul Müller, Institute for Quantum Optics and Quantum 
Information, Vienna, Austria

Quantum theory is one of our most successful physical theories, but its 
textbook formulation is mysterious: why do we have complex state vectors, 
unitary time evolution or the Born rule? In the first part of my talk, I show 
how quantum theory can be reconstructed, completely and rigorously, from 
simple information-theoretic principles, formulated without any of the 
usual mathematical machinery of QM. This is the result of a research 
program that has kept several colleagues and myself busy for many years, 
and which was successfully completed around 2011. It shows that the 
interpretation of the quantum state as a “catalog of probabilities” is 
powerful enough to explain the mathematical structure of quantum theory 
exactly.

In the second part of my talk, I argue that this is but one piece of puzzle in 
a larger series of arguments which point at the relevance of the first person 
in physics: rather than studying “what is (supposedly) the case in the 
world?”, we should ask “what should I expect to observe next?”. I argue 
that the difficulty of answering this question from the usual “external” 
third-person perspective is at the heart of several important enigmas 
beyond quantum theory, such as the Boltzmann brain problem, Parfit’s 
teletransportation paradox, or our understanding of the simulation 
hypothesis. I argue that this motivates a particular first-person approach to 
physics, Algorithmic Idealism, which aims at addressing those puzzles — 
quantum or not — in a unified way.
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Markus Müller is a theoretical physicist and research group leader at the 
Austrian Academy of Science’s Institute for Quantum Optics and Quantum 
Information in Vienna. After studies of physics and mathematics, he 
obtained his PhD in 2007 in Berlin and moved on to a postdoctoral position 
at the Perimeter Institute for Theoretical Physics in Canada. Before moving 
to Vienna in 2017, he has been a junior group leader at Heidelberg 
University, and an Assistant Professor and holder of a Canada Research 
Chair in the Foundations of Physics at the University of Western Ontario. 
Müller dislikes speaking about himself in the third person, and prefers first-
person approaches. 

Day 2
Session 1

1.1. Quantum Superposition Principle is 
ALL of Quantum Theory
Prof. N. D. Hari Dass, Ex-Senior Professor, Institute of Mathematical 
Sciences, Chennai

It is argued that the Principle of Superposition of States, shortened to 
Quantum Superposition Principle (QSP), is not just an important pillar of 
Quantum Theory, but is ALL of Quantum Theory. It can in fact be taken as 
the very definition of what a quantum theory is. It is radically different from 
other superposition principles in physics. This dramatic difference is 
brought forth with a few illuminating examples. It is then demonstrated 
that the very essences of quantum theory like Bohr’s complementarity, non-
commutativity of observables, the uncertainty principle, the probability 
interpretation, quantum entanglement etc. are all consequences of QSP. It’s 
central role in quantum measurements is also high- lighted. Despite its 
foundational nature, the genesis of this principle in the development of 
quantum theory is not very clearly delineated. This is in stark contrast to 
other deep principles in physics like special relativity, the equivalence 
principle of general relativity etc. To address this, a careful analysis is 
provided of the evolution of the nature of the quantum states right from 
Bohr’s atomic theory to the completion of quantum theory. Brief remarks 
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are presented on whether this principle is forever (very unlikely), and on 
some implications of its breakdown.

Prof. N. D. Hari Dass is currently residing in Mysore after his Visiting 
Professorship at TIFR, Hyderabad. He started his career by matriculating 
from Mahajana High School, Mysore, and Pre-University from Yuvaraja’s 
College in Mysore. He obtained both his BSc(Hons) and MSc in Physics 
from Delhi University, and his Ph.D. in Theoretical Physics from the Uni- 
versity of California at Santa Barbara. After that he worked at University of 
California at Los Angeles, Max Planck Inst. for Physics at Munich, Niels 
Bohr Inst. at Copenhagen, Raman Research Inst. at Bangalore, and National 
Inst. for High Energy Physics in Amsterdam before joining the Institute of 
Mathematical Sciences in Chennai. 

He retired from there as a Senior Professor and became the DAE Raja 
Ramanna Professor at IISc, Bangalore, and also the Director of the Poor- 
naprajna Institute (PPISR) in Bangalore. After that he was the Adjunct 
Professor at Chennai Mathematical Inst. He is a fellow of the National 
Academy of Sciences, Allahabad. His current research interests are in high 
energy physics, astrophysics, and foundations of quantum mechanics. He 
has over 120 research publications. He is passionate about teaching in 
general and in raising awareness about science. In 2004 he built India’s 
fastest supercomputer in academia, KABRU, which was among the top 500 
supercomputers in the world. He has authored the book ‘The Essentials of 
Thermodynamics’ (SRI Publishers, Singapore). His second book ’From 
Strings to Strings’ on strong interactions has just been released by Springer 
as a Lecture Notes in Physics.

1.2. Making Sense of the Quantum and 
Reprogramming the Human Mind
Shri Aditya Kumar Sinha, Scientist-G & Director, Centre for 
Development ofAdvanced Computing, Patna, India

With an extensive career spanning three decades, Aditya Kumar Sinha has 
consistently demonstrated progressive and impactful leadership in a 
variety of esteemed institutions, including National Research Labs, premier 
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National Institutes, and leading IT organizations. His multifaceted roles 
throughout his distinguished professional journey have significantly 
contributed to advancing research, technology, education, global 
recognition, market presence, branding, revenue growth, performance 
enhancement, and quality standards. Operating both at a national level and 
across thirty-five countries worldwide, Aditya has skillfully managed a 
multisite, multifunctional team overseeing the development and 
maintenance of eight diverse portfolios, which encompass: 

• Research & Development: Spearheading advancements in areas such as 
High Performance Computing, AI, IoT, Cyber Security, and Quantum 
Computing, Digital Twin etc. 

• Strategic Technology Development: Crafting technological solutions to 
address strategic objectives. 

• International Collaborations and Development: Cultivating global 
partnerships to drive innovation. 

• Mentoring Education & Training and advanced ICT technologies. 
• Education Technology Product Development: Innovating in the realm 

of education technology. 
• Capacity Building and Skill Development: Nurturing talent through 

skill-building initiatives. 
• Quality Management: Ensuring high standards across endeavours. 

Presently, Mr. Sinha holds the position of Scientist ‘G’ and Director at one 
of the R&D Units (Patna) within the Centre for Development of Advanced 
Computing (C-DAC), a prestigious scientific society operating under the 
Ministry of Electronics and Information Technology. His experience 
extends to collaborating with various ministries, including External Affairs, 
Defence, Education, Home Affairs, Minority, and Social Justice, along with 
numerous state governments. Mr. Sinha's academic credentials include a 
degree from Jadavpur University, Kolkata, a Masters in Computer Science 
from MNNIT Allahabad, and participation in certificate programs at 
esteemed institutions such as IIM Ahmedabad, IIT Kharagpur, and others, 
covering a diverse range of domains. Aditya Kumar Sinha's dedication to 
pushing the boundaries of knowledge and innovation is evident in his 
substantial contributions to multiple spheres of technology, research, and 
education.
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1.3. Do Extra Dimensions of Time Help 
Resolve the Puzzle of Quantum Non-
Locality?
Prof. Tejinder Singh, Ex-Professor, Tata Institute of Fundamental 
Research (TIFR), Mumbai & Visiting Professor at the Inter-University 
Centre for Astronomy and Astrophysics (IUCAA)

Consider a quantum particle emitted from a source, such that the associated 
wave function spreads as a spherical wave front. Assume that at a large 
distance from the source there is a spherical shell of a very large number of 
detectors. When the wave front arrives at the shell of detectors, one and only 
one (randomly selected) detector clicks, and the wave function is said to 
have collapsed to the location of that detector. At the instant of collapse, the 
wave function becomes zero at the location of every other detector. This 
vanishing of the wave function happens even before any signal (traveling at 
the speed of light) from the location of the clicked detector can arrive at the 
other detectors. How does such an influence take place, in apparent 
violation of the principles of special relativity? This is the puzzle of 
quantum non-locality. The puzzle can also be highlighted by considering a 
pair of correlated and entangled quantum particles emitted by a source, and 
traveling in opposite directions, to be received by two independent 
detectors (Alice, and Bob) far away from each other. The measurement on 
the state of one particle instantly causes the state of the other particle to 
collapse. This ability of one particle to influence the other particle is in 
violation of the relativistic principle of causality [`an event B can be 
influenced by event A only if B occurs after a light signal traveling from A 
has arrived at B’]. This is known as the Einstein-Podolsky-Rosen (EPR) 
paradox or, equivalently, the quantum non-locality puzzle. 

Independently of the EPR paradox, we ask the following question: why 
does the universe have only one dimension of time, whereas it has three 
dimensions of space? Could it be that there are in fact three dimensions of 
time as well, and the two additional dimensions of time are compact and too 
tiny (in their time-radius) and hence have escaped detection so far? Our 
ongoing research on unification of forces suggests this to be the case, and 
hence that our `quantum’ universe has six space-time dimensions. It is only 
the classical universe which appears to have four space-time dimensions. 
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The four classical dimensions are curved by gravitation (according to the 
laws of the general theory of relativity), whereas the two additional time-
like dimensions are curved by the weak force (according to the laws of the 
electro-weak theory). The electroweak symmetry breaking in the very early 
universe bifurcates the 6D space-time into two overlapping copies of 4D 
space-times: one is ours, with three spatial and one time-like dimension. 
The other 4D space-time has three time-like and one spatial dimension; and 
the two 4D space-times have one space and one time dimension in common. 

The presence of the other 4D space-time provides a novel causal channel for 
influence to travel from Alice to Bob. This channel, which we may call a 
`quantum wormhole’, offers a resolution of the EPR paradox, without 
having to modify the rules of quantum mechanics or of special relativity. 
space-time distances between Alice and Bob, through this other 4D space-
time, are far, far smaller than through our space-time. A causal signal 
traveling from Alice, through the quantum wormhole, arrives at Bob almost 
instantaneously, in comparison to the corresponding signal traveling 
through our 4D space-time. Quantum locality is hence restored in the 6D 
space-time, and the apparent quantum nonlocality in our 4D space-time is 
only an illusion, caused by our lack of knowledge of the additional time-like 
dimensions. Bell’s inequalities continue to be violated: the reason for their 
violation is indeterminism. Local hidden variable theories continue to be 
ruled out, but local indeterministic theories are allowed. This kind of a 
resolution of the EPR paradox does not work if the additional dimensions 
are spacelike. The quantum particle mediating the signal through the other 
4D space-time is the so-called massless dark photon predicted by our 
unification theory; this particle couples to the square-root of mass and 
should be sought for in laboratory experiments. 
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Bio: Prof. Tejinder Pal Singh is a distinguished theoretical physicist 
renowned for his contributions to the fields of quantum gravity, 
foundational questions in quantum mechanics, and cosmology. He served 
as Professor at the Tata Institute of Fundamental Research (TIFR), Mumbai, 
until his retirement in 2022 and is currently a Visiting Professor at the Inter-
University Centre for Astronomy and Astrophysics (IUCAA), Pune. Over 
nearly four decades of academic engagement, Prof. Singh has significantly 
advanced our understanding of quantum measurement, gravitational 
collapse, and the unification of fundamental forces. His work is particularly 
recognized for exploring the interface between quantum theory and general 
relativity through novel frameworks such as trace dynamics and 
spontaneous localization.

Prof. Singh's scholarly impact is evidenced by over 130 research 
publications, numerous invited talks at prestigious international 
conferences, and repeated accolades from the Gravity Research Foundation 
and Foundational Questions Institute. His interdisciplinary research spans 
octonionic unification models, quantum-classical dualities, and emergent 
space-time, earning him global recognition. He has also played a vital role 
in organizing major scientific conferences and delivering public lectures 
that communicate deep physics in an accessible manner. Prof. Singh’s 
efforts have made him a leading figure in the quest for a unified theory that 
bridges quantum mechanics with the structure of space-time.

1.4. Why Quantum Physics calls for an 
Interpretation
Shri K. Vasudeva Rao, President, Bhaktivedanta Institute, Kolkata; 
Alumnus, IIT Kanpur

An interpretation of a scientific theory is necessary when there is a gap 
between the mathematical formalism used by the theory and the reality it 
aims to describe; and when there is translational gap between macrolevel 
experience and the constituent microlevel processes that the theory 
describes; and when there are multiple formalisms that give different 
pictures of the microscopic reality but give identical macroscopic 
predictions.  

Determinism and predictability have been the hall mark of classical physics. 
Given initial conditions of position and velocity, future states of a system are 
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predictable with certainty. Objects in classical physics have definite 
properties at all times independent of the observation. Behavior of the 
macroscopic objects are described in terms of mass, position and velocity 
that can be directly measured. These concepts align with the classical view 
of the reality. There is no ambiguity about these properties being real or 
representational. These concepts correspond to our intuitive perception 
and experience of the reality. Therefore, classical physics, for our purpose in 
the above context, did not need separate interpretation.

However, with the advent of quantum physics, there is a significant gap 
between the quantum formalism and reality. It is not even clear what the 
formalism represents. Further, there were more than one formalism giving 
the same results. Therefore, interpretation is necessary to understand the 
nature of underlying reality as well as the theory. There has been great 
tension as it appeared that we have lost grip on the picture of reality. Some 
even gave up picturing the reality. Some went further and insisted others  
not to picture reality, with surprising statements like, “Shut up and 
Calculate.” In certain aspects, some greatest minds were proven wrong, and 
some creative young minds prevailed. 

A major surprise from quantum physics is that a single entity can behave 
either as particle or wave depending on how it is observed. It is evident in 
the double slit experiments involving quantum objects.  How could 
something be localized and spread out at the same time? It is very counter-
intuitive. This challenged the very foundations of how we perceive reality 
and the nature of matter and energy. 

Uncertainty is another major surprise from quantum physics. Heisenberg 
showed that there is inherent limit to our knowledge about the 
simultaneous position and velocity of quantum particles. It implies that we 
cannot predict the future of quantum systems through initial conditions. 
Not only we cannot precisely measure the properties, the principle of 
superposition mandates, as demonstrated by double slit experiment and 
others, that quantum objects do not have a definite state at all until 
measured. This raises fundamental questions, what is the foundation of 
reality? 
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There are different mathematical formalisms for quantum mechanics. 
These formalisms do not give single picture of reality. Schrodinger’s 
equation is one of the very successful formalisms of quantum mechanics. It 
gives accurate statistical prediction of the system. Schrodinger initially 
proposed ontology of waves to interpret the wave equation as a 
representation of a cloud like real physical wave. He interpreted wave 
equation of electron to be representing the charge density of electron 
spreading across the space.  Later Max Born interpreted the absolute square 
value of wave equation to represent the probability density function to find 
the electron at a given point in space. This interpretation matched the 
experimental results.

Mathematical description of superposition involves representing a 
quantum state as linear combination of wavefunction of each possible state. 
Does this mean the system is in all those states at once or it indicates a lack 
of our knowledge of it? There are different interpretations to answer this 
fundamental question with different perspectives to make sense of the 
quantum phenomena.

Copenhagen interpretation, developed by the likes of Niels Bohr and 
Werner Heisenberg includes concepts of probabilistic nature of quantum 
mechanics, collapse of the wave function by measurement, role of observer, 
and uncertainty. 

Similarly, there is many-worlds interpretation by Hugg Everette III, pilot-
wave theory that is based on Louis de Broglie’s work and further developed 
by David Bohm. Then, there is Quantum Bayesianism (QBism) developed 
by Christopher Fuchs and Ruediger Schack that views quantum states as 
subjective degrees of belief. 

In the words of Ruediger Schack, “Quantum mechanics does not describe 
reality as it is by itself. Instead, it is a tool that helps guide agents immersed 
in the world when they contemplate taking actions on parts of it external to 
themselves. The use of the word ‘agent’ rather than the familiar ‘observer’ 
highlights that quantum mechanics is about actions that participate in 
creating reality, rather than observations of a reality that exists 
independently of the agent.”
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These attempts made tremendous contributions to interpret the quantum 
weirdness and understand the true nature of underlying reality. However, 
the work is still in progress. We bring some important perspectives to the 
table from Indian knowledge systems like Vedanta. According to Vedic 
tradition, there are five factors in the manifestation of any action namely, 
the place of action, the performer, the various instruments, the endeavors, 
and super consciousness [BG18.14]. Further, the Sankhya system indicates 
that there are entirely different class of fundamental particles waiting to be 
discovered.

Vasudeva Rao (also known as His Holiness Bhaktisvarupa Vrajapati 
Swami) obtained his M.Tech. (Computer Science, 1998) from IIT Kanpur, 
India. After a brief tenure of working as a software professional, he decided 
to significantly contribute himself to the science-spirituality interface under 
the able leadership and vision of Dr. T. D. Singh, the Founder Director of the 
Bhaktivedanta Institute. 

Presently, His Holiness is the President of Bhaktivedanta Institute and 
actively promotes discussion on science and spirituality. He is also the 
Editor of Bhaktivedanta Institute’s reputed annual journal, Savijnanam – 
Scientific Exploration for a Spiritual Paradigm and travels widely across 
India and abroad. His deep interest in the foundations of mathematics, 
fundamentals of computer science and logic and its relation to nature of 
reality as well as ancient Indian texts led him to interact and meet renowned 
scholars at Harvard, Princeton, ETH, Stanford, and MIT. He has delivered 
several talks on topics at the interface of science and spirituality. 

1.5. Quantum Uncertainty and Information 
Theoretic Applications
Prof. Archan S Majumdar, Senior Professor, SN Bose National Centre 
for Basic Sciences, Kolkata

We present a brief review of quantum uncertainty relations in various 
versions. We next discuss how uncertainty leads to demonstration of the 
EPR paradox and quantum steering. We conclude with a discussion of 
quantum contextuality which causes quantum advantage in many 
information processing applications.
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Bio: Prof. Archan S Majumdar's expertise is in the dual fields of gravitation-
cosmology and quantum information science. He has published more than 
150 research articles in reputed international journals. His significant 
contributions are in the domain of dark energy, gravitational waves, 
primordial black holes, quantum entanglement, nonlocality, information 
processing protocols and decoherence. He has delivered more than 100 
invited talks on these and other topics in institutions and laboratories 
around the world. 20 research scholars have obtained their PhDs under his 
supervision. Prof. Majumdar is actively engaged in the development of 
quantum science and technology in India, with 3 completed projects under 
the QuEST programme of DST. At present he is Senior Professor at S. N. 
Bose National Centre for Basic Sciences, Kolkata.

Session 2

2.1. NIST's Post-Quantum Cryptography 
Standardization and Quantum Readiness
Dr. Kunal Abhishek, Scientist E and Head of the Cyber Security & 
Forensics Department, C-DAC Patna

In August 2024, NIST finalized three primary algorithms in the Federal 
Information Processing Standards (FIPS) for key encryption (FIPS 203), 
digital signature (FIPS 204) and hash-based alternatives for digital signature 
(FIPS 205). These Standards have the objective to secure electronic 
information against future quantum threats. In this session, we will explore 
how organizations can achieve quantum readiness by adopting FIPS-
approved post-quantum algorithms alongside strengthened legacy 
cryptographic algorithms with a focus on practicality, performance, 
compatibility, and security.

Dr. Kunal Abhishek is a Scientist ‘E’ at the Centre for Development of 
Advanced Computing (C-DAC), where he leads the Cyber Security & 
Forensics Group, driving advanced cyber security solutions for government 
organizations. Before joining C-DAC, he served as Group Head of Network 
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Security Research Group at SETS Chennai and spent seven years at 
Weapons & Electronic Systems Engineering Establishment (WESEE), 
Indian Navy, developing indigenous cryptographic and information 
security solutions. He has spearheaded key Government of India PKI 
initiatives, including Lakshman (a Strategic PKI), e-Abhedya (an ECC-
based PKI), and a proprietary elliptic curve-based PKI for defense 
applications, while designing cryptographic tools like GANGA (a formal 
and secure RNG for operating systems), GHOST (trusted elliptic curves 
generation and verification tool), and ADRISHYA (an indigenous mobile 
VPN). 

Dr. Kunal is also the Chief Investigator of a project for recovery of 
ransomware keys being funded from MeitY, Govt. of India. He has also 
played a pivotal role in national policy development, contributing to India’s 
Cryptography Roadmap and IT Act, 2000 amendments introducing ECC-
based Digital Signature Rules, 2015. He has authored the forthcoming book 
titled “Deciphering Tactics, Techniques, and Procedures of Ransomware(s) 
1989 to 2023”. He is also co-leading a government project on HPC-based 
quantum accelerators for supercomputers. With 19 years of experience in 
R&D and deployment, Dr. Kunal’s expertise spans Cryptography, Quantum 
Technology, Secure Kernel Development and Statistics. He holds an M.S. in 
Software Systems from BITS Pilani and a Ph.D. in Computer Science from 
Bharathidasan University, specializing in Applied Cryptography, with 
research published in leading journals and conferences. 

2.2. Circuit Quantum Electrodynamics Using 
High-Impedance Resonators and Qubits in 
Nanowire Quantum Dots
Dr. Deepankar Sharmah, Basel University, Switzerland

This talk presents our work on integrating high-impedance 
superconducting resonators with spin qubits hosted in semiconductor 
nanowire quantum dots, within the framework of circuit quantum 
electrodynamics (cQED). We develop robust device architectures that 
enable strong spin-photon coupling and perform detailed characterization 
via charge stability diagrams, resonator response, two-tone spectroscopy, 
and magnetospectroscopy. These measurements reveal key aspects of 
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qubit-resonator interaction and shell filling. Our results demonstrate the 
advantages of high-impedance resonators for scalable quantum dot-based 
qubit systems and pave the way toward improved coherence and control in 
hybrid quantum devices.

Deepankar Sarmah is a specialist in nanofabrication for quantum devices, 
with a strong background in condensed matter physics and quantum 
technologies. He holds a PhD in Physics from the University of Basel, 
Switzerland, where his research focused on semiconducting spin qubits and 
circuit quantum electrodynamics (cQED). He has extensive experience in 
cleanroom nanofabrication and low-temperature quantum transport 
measurements using dilution refrigerators. Currently, he is working as a 
joint Postdoctoral Researcher at the University of Basel and a Research 
Scientist at YQuantum, a Switzerland-based quantum startup. At 
YQuantum, he leads the development and fabrication of next-generation 
quantum hardware, driving innovation toward scalable quantum 
technologies.

Session 3

3.1. Path Integrals, Uncertainty, Entropy 
and Information
Arpan Dey, Bachelor of Science (Honors) in Physics, St. Xavier’s
College (Autonomous), Kolkata

The presentation would start with an introduction to Feynman’s path 
integral formulation of quantum mechanics, outlining the motivation 
behind the path integral formulation, the classical path as well as how the 
sum-over-paths is defined. Then we shall look at the multiplicative law of 
propagators, and its equivalence in the canonical formulation of quantum 
mechanics – the superposition principle. Next, we shall discuss 
Heisenberg’s uncertainty principle, with the help of the double-slit 
experiment with electrons, as well as Feynman’s alternative statement of 
the uncertainty principle. Then we would explore the possibility of 
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understanding the increase of entropy in our universe as a consequence of 
microscopic uncertainty, as dictated by the uncertainty principle in 
quantum mechanics, and finally end with some comments on the concept 
of information, both from a quantum mechanics perspective (unitarity) and 
a statistical mechanics perspective (entropy). 

Keywords: Path integrals, Classical mechanics, Quantum mechanics, 
Lagrangian, Action, Superposition principle, Propagators, Uncertainty 
principle, Entropy, Statistical mechanics, Information

3.2. Journey of the Heisenberg Uncertainty 
Principle: The Known, the Knowable, and 
the Unknowable
Yenegu Nikhil, Ph. D. student, Department of Chemical Sciences,
IISER Kolkata

The Heisenberg Uncertainty Principle, proposed in 1927, is not merely a 
technical feature of quantum mechanics but a profound statement about the 
structure of physical reality. This lecture revisits the conceptual evolution of 
the principle through the lenses of the known, the knowable, and the 
unknowable, while also tracing Werner Heisenberg’s intellectual path that 
culminated in this landmark idea.

We begin with the known—the formal articulation of the principle within 
quantum theory. We discuss the non-commutativity of position and 
momentum operators, the emergence of uncertainty from the mathematical 
foundations of wave mechanics, and the experimental contexts in which 
these relations are manifest, such as diffraction phenomena and spectral 
analysis.

The knowable concerns the broader theoretical landscape shaped by the 
principle. Here, we consider how different interpretations of quantum 
mechanics—Copenhagen, decoherence theory, QBism, and others—engage 
with uncertainty not just as a limit on precision, but as a window into the 
epistemic boundaries of observation and knowledge. These perspectives 
continue to influence contemporary discussions in quantum information 
theory, foundations, and emerging technologies.
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Session 5

5.1. Niels Bohr, Life Behind the Science 
With a View to Connection to India
Dr. Vilhelm Bohr, Chairman of Niels Bohr Archive, Ad. Professor
University of Copenhagen, Grandson of Nobel Laureate Niels Bohr

Dr. Vilhelm A. Bohr is an internationally renowned molecular biologist and 
neurologist, currently serving as Chief of the Section on DNA Repair at the 
National Institute on Aging (NIA), NIH. Trained in medicine and 
neurology at the University of Copenhagen, with postdoctoral research at 
Stanford University, Dr. Bohr has made seminal contributions to our 
understanding of DNA repair, particularly the discovery of transcription-
coupled nucleotide excision repair (TC-NER), which unveiled a 
fundamental link between transcription and genome maintenance. His 

The unknowable addresses the more subtle implications of the principle—
where it marks a limit not only to measurement but to ontological claims 
about the world. Rather than merely technical indeterminacy, uncertainty 
invites us to reconsider classical assumptions about determinism, 
causation, and objectivity. Does the principle suggest that nature itself is 
indeterminate, or does it hint at a deeper, concealed order not accessible to 
direct inquiry?

Interwoven with this exploration is Werner Heisenberg’s personal scientific 
journey. From his early struggles with the classical theory of atomic 
structure to his solitary retreat on the island of Helgoland, Heisenberg’s 
pursuit of a coherent, predictive framework led him to a radical 
reconceptualization of physical observables. His formulation of matrix 
mechanics, born of abstraction and intuition, exemplified a new paradigm 
where precision and ambiguity coexist at the heart of physical theory.

This lecture aims to blend rigorous exposition with philosophical reflection, 
offering a multidimensional view of the Uncertainty Principle—as a tool of 
science, a challenge to knowledge, and a continuing source of inquiry into 
the limits of human understanding.
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pioneering work has significantly shaped the fields of molecular 
gerontology and neurodegeneration, with a focus on mitochondrial 
function, oxidative stress, and age-associated diseases, especially 
Alzheimer’s disease.

Over his prolific career, Dr. Bohr has authored more than 600 peer-reviewed 
publications and has mentored over 130 young investigators. His 
laboratory's research has provided critical insights into the cellular 
mechanisms underlying aging and neurodegenerative disorders, including 
the development of therapeutic approaches using NAD+ supplementation. 
He holds professorships at Aarhus University and the University of 
Copenhagen and is an elected member of several prestigious academies, 
including the Royal Danish Academy of Sciences and the Norwegian 
Academy of Science and Letters. His accolades include the NIH MERIT 
Award and the Olav Thon International Prize in Medicine, underscoring his 
status as a global leader in aging research.

5.2. A Novel View on the Foundation of 
Quantum Mechanics
Prof. Alfred Driessen, University of Twente, Netherlands

Dealing with Quantum Mechanics, one encounters a paradoxical situation. 
The application of this modern theory has had an enormous impact and 
resulted in the transistor, the computer chip, solid state lighting, and has 
facilitated IC technology and AI. At the same time, the famous quote of 
Richard Feynman remains valid: If you think you understand quantum 
mechanics, then you don't. In this presentation, the author intends to 
demonstrate that the proverbial weirdness of Quantum Mechanics 
originates not from the theory itself but from the philosophical framework 
that is chosen. Classical mechanics works well for a world with 
deterministic physical laws and matter consisting of well-defined, tiny, 
billiard ball-like particles. This naïve atomistic view, originated by 
Democritus, is overcome by the philosophy of Aristotle. For him, 
movement or change must be considered a whole, a continuum. Division of 
movement is, in principle, possible, but it depends on its physical 
characteristics. There are minima of movement, which one may relate to the 
quantum jumps. Another subtlety in the Aristotelian framework is the 
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introduction of a third state of being besides an actual one and being not at 
all: the potential being. With this distinction, the collapse of the 
wavefunction can be understood as the transition from a potential to an 
actual state. Examples from modern physics illustrate the talk.

Prof. Dr. Alfred Driessen (b. 1949) studied Physics and Mathematics at the 
universities of Cologne, Bonn, and Amsterdam, completing his degree in 
1972. He received his Ph.D. in 1982 with research on quantum solids, and 
subsequently conducted postdoctoral work on hydrogen behavior in 
metals. His academic tenure at the University of Twente began in 1988, 
where he served as associate professor and later full professor in integrated 
optics, focusing on photonic devices and optical waveguides.

Following his retirement in 2009, Prof. Driessen was named Professor 
Emeritus and turned his attention to the philosophy of science, examining 
foundational questions at the intersection of science, metaphysics, and 
religion. He has lectured and published on the philosophical implications of 
modern physics and the dialogue between science and theological thought, 
contributing to broader conversations on the nature of reality and human 
understanding.

Day 3
Session 1

1.1. Toward a Modular Soliton-Polariton 
Quantum Supercomputer: Channel-Scaled 
Architecture and Invariant-Network 
Formalism for Quantum-Like Big-Data 
Analytics
Dr. Anirban Bandyopadhyay, Principal Research Scientist, National 
Institute for Materials Science (NIMS), Tsukuba, Japan

We introduce a purely photonic Modular Soliton–Polariton Quantum 
Supercomputing (MSPQS) framework in which every computational 
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element is an exciton-polariton condensate gate driven by stable optical 
solitons at ambient conditions.  The architecture grows recursively through 
four canonical channel tiers—16, 64, 256, and 1024—so that each 16-channel 
block (register + control + readout) forms a hot-swappable cell, cells weave 
into tiles, tiles into arrays, and arrays into racks, yielding a lattice that can be 
re-partitioned or physically re-ordered without disturbing global 
coherence.  Inter-cell communication is described by a transparent 
invariant-network matrix T_{ij}^{(k)} whose indices simultaneously label 
physical modes, logical channels, and data coordinates; algebraic 
constraints force T to commute with all channel-transfer operators under 
SU(2) and SU(1,1) transformations.  These symmetries endow the full stack 
with topological invariants that survive dynamic resource allocation, 
optical-path length jitter, and soliton phase drift, thereby ensuring 
scalability without cryogenic overhead or heterogeneous solid-state 
integration.

The theoretical motivation is the growing evidence that rapidly evolving 
big-data streams—genomic SNP clouds, Internet-traffic telemetry, climate 
sensor grids, wide-field astronomical surveys—exhibit four hallmark 
quantum-like effects: variable superposition (simultaneous multistate 
occupancy), entanglement-analogous cross-correlations, tunnelling-style 
regime shifts, and retroactive (non-Markovian) dependencies.  By mapping 
such datasets onto virtual Hamiltonians executed in parallel across channel 
tiers, MSPQS extracts these latent features in real time, enabling predictive 
analytics and quantum-grade cryptographic primitives inaccessible to 
classical tensor pipelines.  Analytical scaling shows that once the system 
reaches the 256-channel tier, invariant-network routing yields a cubic 
advantage in speed–accuracy product over optimised GPU clusters when 
evaluating quantum-inspired kernels.  We thus outline both the 
mathematical foundations and the pragmatic engineering path toward a 
fully reconfigurable, cryogen-free quantum supercomputer capable of 
harvesting hidden quantum structure from complex, non-stationary data 
domains.

Anirban Bandyopadhyay is a Principal Research Scientist at the National 
Institute for Materials Science (NIMS), Tsukuba, Japan. He did Ph.D. in 
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IACS, Kolkata, 2005. During 2005-2008 ICYS research fellow at ICYS, NIMS, 
Japan. In 2008, joined as a scientist at NIMS, built organic jelly based 
artificial brain, quantum computer, molecular motor based drugs, brain 
inspired computing, written a book “Nanobrain: The making of an artificial 
brain from a time crystal”, 2020. 2013-2014 visiting scientist at the 
Massachusetts Institute of Technology (MIT), USA. Hitachi Science and 
Technology award 2010, Inamori Foundation award 2011–2012, Kurata 
Foundation Award, and Sewa Society international member, Japan. 
Published more than 100 papers, 23 patents, and edited 17 books.

1.2. The Unthinkable Machine: On the 
Limits of Mechanization of Human Thought 
and the Quantum Possibility
Shri Nishant Kumar Shekhar, Scientist D, Quantum Group, CDAC 
Patna

This presentation explores the philosophical limits of mechanized 
cognition, questioning whether machines can truly replicate human 
thought or if there is always an essential aspect that evades formalization. 
Tracing humanity's efforts to model the mind through mathematical and 
computational frameworks—from the logical foundations in Principia 
Mathematica to the probabilistic frontiers of quantum intelligence—we 
examine the evolving quest to understand and simulate the human mind.

We begin by revisiting the 20th-century optimism that logic and 
computation could fully mechanize reasoning. However, Gödel’s 
incompleteness theorems, Turing’s halting problem, and insights from 
thinkers like Wittgenstein reveal inherent limitations in reducing thought 
to rules and algorithms. These constraints are still evident in modern 
artificial intelligence, where systems excel at pattern recognition but 
struggle with abstraction, meaning, and consciousness.

Quantum intelligence, with its non-deterministic principles, offers the 
potential for a new paradigm—one that goes beyond classical logic to 
embrace ambiguity, entanglement, and parallelism. Could this approach 
align more closely with human intuition, or does it merely push the 
boundaries of simulation without achieving true understanding?
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Ultimately, this presentation argues that human thought is more than just 
computation. It is embodied, contextual, emotional, and self-reflective—
qualities that resist formal replication. The "unthinkable machine" thus 
serves as both a technical and philosophical metaphor: a system that can 
mimic certain aspects of intelligence but may never fully grasp the entirety 
of the human mind. By exploring the limits of simulation, we gain a deeper 
understanding of what makes thought irreducibly human.

Shri Nishant Kumar Shekhar, currently serving as Scientist D and Section 
Head of the Quantum Technology and Application Development Group at 
C-DAC Patna, is a specialist in quantum and classical active photonic 
devices. With over a decade of experience in designing, developing, and 
fabricating these devices along with their embedded systems, he brings 
deep technical expertise and leadership to this emerging field.

Before joining C-DAC in 2023, he headed the Laser and Optics division at 
Shahjanand Laser Technologies Limited, Gandhinagar, Gujarat, where he 
worked as a Scientist in Product Development. In this role, he was 
instrumental in developing a commercial-grade 1 kW fiber laser system for 
laser cutting applications and collaborated with Indian and international 
organizations on the advancement of coherent beam combined laser 
technologies. Earlier in his six years research career at CSIR-Central Glass 
and Ceramic Research Institute (CGCRI), Kolkata, his work on nanosecond 
and Q-switched fiber lasers led to successful technology transfers to both 
public and private sector companies, including Bharat Electronics Limited, 
Bangalore, and Aeromec Pvt. Ltd, Mumbai.

Shri Nishant holds one patent and has published extensively in reputed 
journals and conferences. He earned his B.Tech in Electronics and 
Communication Engineering from the State Institute of Engineering & 
Technology, Haryana, and is currently pursuing his Ph.D. at Jadavpur 
University. At C-DAC Patna, as the Section Head of the Quantum 
Technology and Application Development Group, he leads initiatives in 
developing accelerated quantum simulators and virtual quantum 
computers utilizing C-DAC’s high-performance computing infrastructure. 
His research also explores the integration of quantum and neuromorphic 
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computing, focusing on quantum spiking networks that emulate biological 
neural systems.

1.3. Conservation of Conscious experience: 
A Quantum Information Approach
Dr. Roshan Tiwari, Research Scientist, Bhaktivedanta Institute Kolkata

The observation of the natural world generates unique conscious 
experiences in living beings, characterized by their inherently personal, 
subjective, and first-person nature. These experiences, often referred to as 
qualia, are fundamentally inaccessible from an objective or third-person 
perspective, as their qualitative aspects cannot be adequately captured or 
transmitted through classical bits of information. Emerging research 
suggests that such experiences may be rooted in quantum information, 
which, like consciousness, remains intrinsically unobservable and 
incommunicable. This limitation arises from fundamental principles of 
quantum information theory, particularly the No-Cloning Theorem, which 
prohibits the perfect duplication of arbitrary quantum states, and Holevo's 
Theorem, which restricts the amount of classical information that can be 
extracted from quantum systems. In my talk, I will propose that these 
experiences are quantum in nature, and are never truly lost but continue to 
exist in some form, supported by the no-hiding theorem of quantum 
information theory.

Dr. Roshan Tiwari earned his MS & Ph.D. in Physics from the Indian 
Institute of Science Education and Research (IISER) Kolkata in 2023, 
following a B.Sc. in Physics from Banaras Hindu University (BHU), 
Varanasi, in 2014. His doctoral research spanned spectroscopy, bioinspired 
microwaveguides and cavities, microscopy, optical sensing, and optical 
trapping, with his findings published in several prestigious international 
journals. Driven by a deep fascination with the quantum nature of reality, 
Dr. Tiwari is particularly interested in exploring how quantum information 
theory can enhance our understanding of conscious experiences. He is 
currently a Research Scientist at the Bhaktivedanta Institute, Kolkata, where 
he focuses on developing theoretical frameworks to provide deeper insights 
into the fundamental nature of consciousness. 
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Session 2: Young Mind Speaks

2.1. Energy Eigenvalues of Confined 
Hydrogen Atom within Penetrable and 
Impenetrable Spherical Box using Finite 
Element Method
Binoy Kumar Mahato, Ph.D. student, Department of Physics, Institute 
of Science, BHU Varanasi

The properties of a confined system is different from the open system due 
to the interaction with their environment. The confinement changes the 
system’s energy levels and dynamics. The wave function becomes zero (i.e. 
impenetrable) and non-zero (i.e. penetrable) at the boundary in the hard 
and soft confinements, respectively. In this work, we study the energy 
eigenvalues of a confined system. We use the Finite Element Method (FEM) 
to solve the Schrodinger equation numerically. In FEM, we define the 
interpolation functions locally to approximate the unknown wave function 
rather than define the trial function globally. This study shows that FEM 
can be used to calculate the energy eigenvalues of confined systems very 
effectively.

2.2. Quantum Mechanics and Consciousness
Debansu Adhikary, AJC Bose College, Kolkata

To investigate foundational experiments such as the Young’s Double Slit, 
theoretical constructs like wavefunctions and superposition, and 
interpretations including the Many-Worlds Hypothesis, Wigner’s Friend, 
and Schrödinger Cat, in order to evaluate if conscious observation is 
responsible for the collapse of quantum possibilities into a single reality. 

Classical Mechanics fails to explain the ‘Young’s Double Slit Experiment’, at 
least satisfactorily, where we observe very intricate and beautiful 
phenomena of nature – interference. We observe that electrons passing 
through the slits behave in the same manner as waves do creating an 
interference pattern. Clearly this raises an interesting question – ‘Does an 
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electron behave like a wave?’ – a paradoxical duality of matter where 
particles behave like waves in the absence of an observer but appear as 
discrete entities when measured. This profound sensitivity to observation 
reveals a close link between the act of measurement and occurrence of the 
physical reality. 

Physicists try to explain this phenomenon with the help of ‘wave functions’ 
- a mathematical construct encompassing the full superposition of a 
quantum system’s possible states. We may ask, ‘What happens to all the 
possible outcomes of the system?’. We found out several interpretations like 
Many-Worlds Hypothesis contend that all outcomes materialize in parallel 
branches of the universe, but our reality reflects only a single outcome, 
attributed to the collapse of the wavefunction. 

Famous thought experiments like – Schr¨odinger’s Cat and Wigner’s Friend 
illustrate the conceptual tensions between observer and system, suggesting 
that consciousness may play a fundamental role in the construction of 
reality, where we may wonder whether consciousness is instrumental in 
reducing the wavefunction to a definite state or is it the reality itself that 
determines which state will get projected to whom and at which time as 
Max Planck said , “I regard consciousness as fundamental. I regard matter 
as derivative from consciousness.” (Quoted from 1931, ‘The Observer’) 

Conclusion: Thus, we may observe that we are not merely passive observers 
of reality but might actively participate in its emergence - a concept that 
remains deeply controversial yet profoundly important in quantum theory 
and the philosophy of mind.

2.3. Simulating Early-Universe Baryogenesis 
via Quantum Circuits: A New Approach to 
Matter-Antimatter Asymmetry
Mukul Kumar, Indian Institute of Technology, Jodhpur

The creation and annihilation of matter and antimatter lie at the heart of 
modern physics—and perhaps the future of human civilization. 
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Understanding how matter came to dominate the universe is one of the 
most profound unresolved questions in cosmology. According to prevailing 
theories, matter and antimatter were produced in equal amounts during the 
Big Bang. However, a slight asymmetry led to the annihilation of most 
antimatter, leaving behind the matter that forms the observable universe. 
This phenomenon, known as baryon asymmetry, raises a critical question: 
if matter and antimatter were created symmetrically, where did all the 
antimatter go? 

While several mechanisms have been proposed—ranging from CP violation 
in the Standard Model to grand unified theory (GUT) baryogenesis and 
leptogenesis—there remains no definitive answer. In this work, I propose a 
novel approach to this cosmic mystery. Rather than relying on high-energy 
particle accelerators such as those at Fermilab or CERN, I explore whether 
quantum computers, through the simulation of quantum circuits, can 
capture the essential features of early-universe baryogenesis. 

By leveraging quantum gates and qubits, this project aims to reproduce 
aspects of GUT-scale processes and potentially simulate CP-violating 
interactions at the quantum level. In particular, I focus on modeling GUT 
baryogenesis as a foundational framework, with the goal of extending this 
to more refined mechanisms like leptogenesis. 

This work builds upon the theoretical legacy of Paul Dirac, whose equations 
not only predicted the existence of antimatter but also laid the groundwork 
for quantum field theory and modern particle physics. By merging Dirac’s 
insights with the computational power of quantum circuits, this project 
offers a fresh direction in simulating early-universe dynamics—without the 
need for massive physical infrastructure. 

Through this effort, we aim to open new pathways toward understanding 
fundamental symmetries, matter creation, and possibly the quantum 
origins of our existence.
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2.4. The Quantum Revolution: A Historical
Perspective
Yogesh Tambe, B. Tech, Mechanical Engg., IIT Bhubaneswar

The early 20th century witnessed a dramatic shift in our understanding of 
the physical world—a transformation known as the Quantum Revolution. 
This talk offers a historical perspective on the key milestones that shaped 
quantum theory, tracing its evolution from the classical worldview to a 
radically new framework that defies everyday intuition. Beginning with the 
revolutionary ideas of energy quantization, the narrative follows the 
groundbreaking contributions of scientists such as Max Planck, Albert 
Einstein, Niels Bohr, Werner Heisenberg, Erwin Schrödinger, and others. 
Their discoveries challenged conventional physics, introduced novel 
concepts like uncertainty and duality, and laid the foundation for a theory 
that now underpins much of modern science and technology. Through a 
chronological exploration of these developments, the talk aims to highlight 
how the collective efforts of these pioneers gave rise to a new era in 
physics—one that continues to influence both our theoretical 
understanding and technological advancements today.

2.5. Bell's Theorem: Foundations, 
Derivation, and Implications for Quantum 
Mechanics
Ruthvik Galem, Bhaktivedanta Institute, Kolkata (Alumnus, IIT 
Bhubaneswar)

This lecture explores Bell’s Theorem, a cornerstone in the foundations of 
quantum mechanics that redefined our understanding of reality, locality, 
and causality. We begin with an introduction to John Stewart Bell—the 
physicist whose deep concerns about the completeness of quantum theory 
led to one of the most profound results in modern physics. Tracing the 
historical and conceptual roots of the theorem, we delve into the Einstein-
Podolsky-Rosen (EPR) paradox and the debate over hidden variables, which 
motivated Bell to formulate a precise test of quantum entanglement versus 
classical expectations.
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We examine the core idea behind Bell’s derivation—how he transformed 
philosophical questions into a mathematical inequality that any local 
hidden variable theory must satisfy. The violation of this inequality, as 
predicted by quantum mechanics, marks a decisive departure from classical 
notions of locality and realism. These predictions have been repeatedly 
confirmed through a series of increasingly refined experiments, from Alain 
Aspect’s pioneering tests to modern loophole-free setups, all affirming the 
nonlocal character of quantum correlations.

In conclusion, we reflect on why Bell’s Theorem stands as a revolution in 
quantum mechanics—not only for its technical insight but for its profound 
implications about the nature of reality.

— 0 —
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About 
Bhaktivedanta Institute

The Bhaktivedanta Institute was founded by His Divine Grace A. C. 

Bhaktivedänta Swami Prabhupäda in Vrindavan in August 1974. Çréla 

Prabhupäda was one of the greatest exponents of Vedic culture in the 

20th Century. He strongly felt that modern civilization is completely 

misdirected by scientific materialism and there is an urgent need to 

introduce the spiritual knowledge and wisdom of the Bhagavad-gétä and 

the Çrémad-bhägavatam, the essence of all the Vedic literatures, to the 

scientists, philosophers, scholars and students of the world. He noticed 

that all the prestigious academic institutions and universities of the 

world were teaching many different subjects but they had left out the 

most important branch of knowledge—the science of the soul. He 

envisioned that this spiritual knowledge of life would help restore an 

ethical culture for modern society. Thus, there would be hope for 

bringing lasting happiness and world peace. He felt that introducing 

this spiritual culture should be the contribution of India for the welfare 

of humanity. Çréla Prabhupäda appointed his disciple Dr. T. D. Singh 

(Bhaktisvarüpa Dämodara Swami) as the director of the Institute from 

its very inception and left several instructions to him to carry forward 

his vision.

The Bhaktivedanta Institute is a center for Advanced Studies in Science 

and Vedänta and focuses on a consciousness-based paradigm. This 

spiritual paradigm has a unique potential to resolve the mind-body 

problem, the question of evolution and life’s origin and many other 
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philosophical and ethical concerns. Thus, this paradigm will have 

profound significance for science, religion, and their synthesis. One of 

the primary objectives of the Bhaktivedanta Institute is to present this 

paradigm for the critical attention of serious scholars and thinkers 

throughout the world. As such, the Institute supports a closer 

examination of existing scientific paradigms in cosmology, evolution, 

physics, biology, and other sciences. The Institute also promotes 

scientific, philosophical and religious dialogues among scientists, 

scholars and theologians of the world covering various common 

conceptual grounds of science and religion for the purpose of creating a 

better and harmonious understanding among all people. In order to 

achieve these goals, the Institute organizes international conferences 

regularly and publishes books and journals. Interested persons may 

contact the secretary of the Institute at:

The Bhaktivedanta Institute, 
RC-8, Raghunathpur, 

Manasi Manjil Building, Fourth Floor 
VIP Road, Kolkata 700 059, India 

Tel: +91-33-2500-9018
email: bi@binstitute.org 

website: www.binstitute.org, http://store.binstitute.org/ 
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About 
C-DAC, Patna 

C-DAC Patna, the 12th R&D center of C-DAC established in March 2020, 

serves as a premier Research & Development organization under the 

Ministry of Electronics & Information Technology (MeitY), Government 

of India. This center is dedicated to advancing AI technologies, 

Information and Cyber Security, contributing significantly to building a 

technically advanced nation.

C-DAC Patna focuses on developing and strengthening the skills, 

abilities, processes, and resources necessary for organizations and 

communities to thrive in a rapidly changing world. In its initial planning 

phase, C-DAC Patna has launched R&D activities in Artificial 

Intelligence, Data Science, Cyber Security & Cyber Forensics, and the 

Internet of Things (IoT). The scope of research has further expanded to 

include Blockchain Development, Quantum Computing, Digital Twin, 

Drone Technologies and Cyber-Physical Systems. Additionally, the 

center is actively involved in ICT projects for agriculture, health, 

education, language computing, e-governance, heritage preservation, 

and smart city technologies.

C-DAC Patna aims to develop core competencies in these areas, 

leveraging knowledge from the eleven other C-DAC labs across the 

nation, which collectively have over three decades of experience. C-DAC 

Patna will continue to strengthen these competencies by executing 

projects, fostering collaborations, and offering high-end training and 



mentoring. C-DAC Patna also offers high-end training programs and 

mentoring to build capacity in emerging technologies. These programs 

are designed to equip professionals, students, and entrepreneurs with 

the skills needed to excel in the digital age.

C-DAC Patna is poised to continue its trajectory of growth and impact, 

expanding its research horizons and deepening its engagements with 

various stakeholders for national benefit.
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Appreciations by Past 
 Participants

The way every lecture was presented, strong arguments were given to prove 
their points and they really widen my thinking. 

– Prajwali Praveen Khirid

I liked how you connected spirituality to science and explained it very clearly 
and scientifically. 

– Anitha Mandala

These kind of arrangement for delivering value education even at this pandemic 
influence where people are so much in depression and exhaustion being unable 
to be free to communicate properly outside. I am very much impressed with the 
beautiful arrangement made by BHAKTIVEDANTA INSTITUTE who worked 

so hard by themselves for the welfare of everyone. Thank you. 
– Brajalika Devi

What was most amazing was that everyone, in their own way has to the best of 
their ability tried to expand, explain the existing facts and give a theory to what 
may be... And that's the first step to any research. This platform has been a 
yardstick to measure up against the best in the field, a way to glance at it 
through a window of safety (i.e. student’s life) and prepare for what's expected 

in the field to come up successful if we step into research. 
– Akash Dilip Tejwani

I liked the in depth knowledge and dedication of each of the teachers for their 
research. 

– Siddharth Panwar 

I really loved the explanation of Vedic perspective and why Science can't 
explain origin of life. Especially the session by Prof. Wickramsinghe and Prof 

Tour.
 – Ravi Garg
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I am convinced that theoretical physics is actual 
philosophy. It has revolutionized fundamental 
concepts... and it has taught us new methods of 
thinking (complementarity) which are 

applicable far beyond physics.

— Max Born
Nobel Laureate in Physics
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