


A joint event by



Thermodynamics 2.0 | 2026

International Association for the

Integration of Science and Engineering

Broomfield, Colorado, United States



Program


Book of Abstract
&

August 5 - 7, 2026

International Association for the 
Integration of Science and Engineering
Broomfield, Colorado, United States



What is Thermodynamics 2.0?

Thermodynamics 2.0 is a platform where the natural sciences meet the social sciences.



Thermodynamics offers a universal framework for understanding many natural 
phenomena. Thermodynamics 2.0 is about the integration of thermodynamics with other 
academic disciplines such as physics, chemistry, biology, ecology, sociology, economics 
and more. Thermodynamics 2.0 builds on ideas of Ostwald and Helm, promoted by them as 
“energetics”.  The ideas of energetics have appeared throughout history in many forms, 
championed by many thinkers.  One of its earliest philosophical antecedents can be found 
in Heraclitus, who proclaimed, 'Everything flows.'  The language of Thermodynamics 2.0 is 
energy or its derivatives such as power, entropy, and information, which could be more 
fundamental than energy in some ways.



Thermodynamics 2.0 is about reshaping and raising the platform of human knowledge 
rather than building consensus on how to connect the dots of human knowledge. It is about 
merging two cultures, not just bridging the gap. We hope to introduce the next generation to 
the new avenues of thought that thermodynamics has opened in the twenty-first century, 
and to encourage them to take thermodynamics to the next level. The forthcoming 
generation will be better prepared and equipped with new and emerging ideas and 
technology, and will have the advantage of a trove of time-tested ideas awaiting synthesis 
and unified explanation.



The theme of the Thermodynamics 2.0 | 2026 conference is Thermodynamic Approach to 
the Science and Technology of Life. Pioneers and thought leaders across the disciplines 
from over 20+ countries will present on the pivotal role thermodynamics can play in 
connecting the sciences and guiding the evolution of human knowledge.



Thermodynamics 2.0 is an emerging interdisciplinary research program. T2026 conference 
provides a forum where researchers from the natural and social sciences come together to 
explore its  implications, opportunities and potential applications. 
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The following IAISAE members have volunteered to help 
organize the Thermodynamics 2.0 | 2026 conference.



Ram Poudel

O r g a n i z e r

Eduardo González-Mora

M e m b e r
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Sessions and Time Table (Eastern Time, USA, UTC -05:00)
Thermodynamics 2.0 | 2026 Conference

Date 4-Aug 5-Aug 6-Aug 7-Aug Date

Time Tuesday Wednesday Thursday Friday Time

10:00

10:30

10:45

10:15

9:30

9:45

9:15

9:00

Keynote and 
plenary I: 



Sunil Nath 
Constantino Tsallis

Welcome and 
Opening Remarks

Coffee & Networking

Keynote and 
Plenary II: 



Jeremy Schmit

Yasar Demirel

Coffee & Networking

Keynote and 
Plenary III: 



Terry Bristol

Umberto Lucia 10:00

10:30

10:45

10:15

9:30

9:45

9:15

9:00

11:00

11:30

11:15

Coffee & Networking

Terrence  Deacon

Shripad Mahulikar

Pier Luigi Gentili


Gregory Yablonsky

Marek Frankowicz

Yasuko Kawahata


Klaus Jaffe

11:00

11:30

11:15

12:00

11:45

Lunch Break Lunch Break
Yazdan Pedramrazi

Eduardo Gonz-Mora 12:00

11:45

12:15

12:30

12:45

Mitch Abrams

Open Discussion

Michael Parker

Open Discussion
Charles Hall &

Tim McWhirter

12:15

12:30

12:45

13:00 13:00

13:15 IAISAE Awards 13:15

13:30

13:45

14:00

Andy LiWang 

Ramona Luna 
Tim McWhirter 

Zuchang Pei

Tamas Matolcsi

Lock Yue Chew


Van Peter

Adjournment 13:30

13:45

14:00

14:15 14:15

14:30

14:45
Marko Vitas Christine Bizzell

14:30

14:45

15:00 Coffee & Networking Coffee & Networking 15:00

15:15 15:15

15:30

15:45

16:00

Robert Pepperelll

Georgi Georgiev


Francois Gay-Balmz

Victor Yakovenko

Burin Gumjudpai

David LACOSTE

15:30

15:45

16:00

16:15 16:15

16:30

16:45

17:00

Registration

Open

Benjamin DeBari

Ram Poudel 
 Peter Corning


Alber Magnell

Michael te Vrugt

16:30

16:45

17:00

17:15

17:30

17:45

18:00

18:15

Presenter 
Technical 
Success 
Checklist

Summary of the Day:

Open Discussion

Attila Grandpierre

IAISAE General Meeting

Mickey Maini

17:15

17:30

17:45

18:00

18:15
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Day 1 PROGRAM
Wednesday 5 August, 2026

16:30

17:15

18:00

14:30

15:15

9:00

11:15

12:00

13:00

9:30

T01: Welcome and Opening Remarks

Ok-Youn Yu, Appalachian State University, Boone, North Carolina

Jon McGowan, University of Massachusetts Amherst, Massachusetts

T02: Keynote & Plenary I

Sunil Nath                              Indian Institute of Technology, Delhi

From molecular and cellular bioenergetics to ecology: A thermodynamic approach....

Constantino Tsallis            Centro Brasileiro de Pesquisas Fisicas, Brazil

Health and Neurosciences – A Nonadditive-Entropy Approach for Diagnosis and More

T03: Terrence Deacon (UC Berkeley): Thermodynamic Origin of Molecular Information

T04: Luncheon Talk

Mitchell Abrams                   McMaster University, Canada


The Missing Dimension of Modern Healthcare: The Science of Coherence 

T05: Biosystem Thermodynamics I

Andy LiWang                          Unversity of California, Mearced


Temperature Compensation by the KaiB Protein..Cyanobacterial Circadian Clock

Ramona Luna                            Oregon Health and Science University, Portland 

Characterization of Particle Trajectories during Dielectrophoresis Collection and ......

Timothy McWhirter             Montgomery College, Rockville, Maryland, USA


Energy and Evolution: The Systems Approach

Zuchang Pei                            Independent Researcher


Regulatory Control, Irreversibility, and Major Evolutionary Transitions

T06: Thermodynamics of Evolution

Marko Vitas                              Laze pri Borovnici 38, 1353 Borovnica, Slovenia


Evolution, life and cognition through the Lens of Thermodynamics

T07: Biosystem Thermodynamics II

Robert Pepperell                   Cardiff Metropolitan University


Experiential Thermodynamics: A Brief Introduction

Francois Gay-Balmaz         Nanyang Technological University, Singapore


Variational Principles: A Unifying Perspective on Classical and Stochastic Therm

Georgi Georgiev                      Assumption University and Worcester Polytechnic


Exact Evolution Law for Action-Weighted Path Ensembles and the Dynamics of Self-Or

T08: Biotechnology Applications  

Benjamin DeBari-Cheung            Thomas Jefferson University, Philadelphia


Self-Organization in Dissipative Systems: Insights for Novel Technologies

T09: Attila Grandpierre,  Huzhou University, Huzhou, China

The Principle of Greatest Action and the Biological Maximum Principle

Open Discussions and Summary of Day 1: Peter Ván

End of Day 1 | T2026 Conference Page 9 of 58Page 9 of 52



Day 2 PROGRAM
Thursday 6 August, 2026

10:45

12:15

13:00

15:15

14:30

15:15

8:45

9:00

Registration and Networking

T10: Keynote & Plenary II

Jeremy Schmit                    Kansas State University


Complexity Reduction and Concept Discovery: Lessons from Thermodynamics


Yasar Demirel                      University of Nebraska Lincoln


Biological Thermoydnamics

T11: Entropy and BioThermodynamics

Shripad Mahulikar               University of the Basque Country (EHU), Spain


Radiation-Entropy Generation by Leaf and Negentropy Build-up of Plant as DS

Pier Luigi Gentili                   Università degli Studi di Perugia, Perugia, Italy.


The Fuzzy Entropy of Biomolecules and its Role for Life

Gregory Yablonsky             Washington University in St Louis


New Invariances for Phenomena of Conservatively Perturbed Equilibrium

T12: Thermodynamics of Evolution

Michael Parker                      University of Essex, Colchester, UK


Thermodynamic Time and Entropic Purpose

T13: Statistical and Quantum Thermodynamics

Tamas Matolcsi                     Eötvös Loránd University (ELTE)


Microscopic Irreversibility

Lock Yue Chew                      Nanyang Technological University


Quantum Thermodynamics  of Refrigeration from Indefinite Causal Order

Peter Ván                                  Budapest University of Technology and Economics


About the Dissipative Newton Equation

T14: Constructal Law Application

Christine Bizzell                    Canon Collaborative, Tulsa, OK, USA


The Flow Architecture of Human Creativity: A Constructal Law Perspective

T15: Statistical Mechanics Applications

Victor Yakovenko                 University of Maryland


The Imminent Peaks of World Population and CO2 Emissions

David LACOSTE                    David LACOSTE


Debt, Growth and the Carbon Lock-in

Michael te Vrugt                   Johannes Gutenberg University Mainz 


Effects of Social Distancing and Isolation on Epidemic Spreading Modeled via DFT
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Day 2 PROGRAM
Thursday 6 August, 2026

16:30 T16: Thermodynamics and Economics  

Peter Corning                        Institute for the Study of Complex Systems, Seattle, WA.


Thermoeconomics: An Alternative Paradigm for Living Systems

Albert Magnell                       University of Oxford, Oxford, UK

The Monetary Macroeconomics of Cellular Metabolism

Burin Gumjudpai                  Mahidol University, Nakhonsawan Campus, Thailand

Effect Structure of Equations of State: Application to Demand-Side Economics

17:30

18:15

T17: Mickey Maini: Instruments for Measuring Stored Stress in Financial Systems 



IAISAE General Meeting Thermodynamics 2.0 | 2026

End of Day 2 | T2026 Conference

Day 3 PROGRAM
Friday 7 August, 2026

8:45

9:00

Registration and Networking

T18: Keynote & Plenary III

Umberto Lucia  | Giulia Grisolia       Politecnico di Torino, Corso Duca degli Torino, Italy

Bioengineering Thermodynamics: Cellular Systems and Cancer Analysis

Terry Bristol                             Portland State University, ISEPP


History of the Concept of Energy

10:45 T19: Interdisciplinary Applications

Yasuko Kawahata                Rikkyo University, Japan


Reliability and Energy Dissipation Mapping of Tunnel Infrastructure: A Stochastic Mo..

Marek Frankowicz             Jagiellonian University in Krakow, Poland

Maintaining Order Far from Equilibrium:  in Higher Education Systems

10:4511:45

Klaus Jaffe                              Universidad Simon Bolivar, Caracas, Venezuela

Infodynamics and Thermodynamics in Living System

T20: Exergy Applications

Yazdan Pedramrazi                 San Jose State University, California

Exergy Analysis of an isothermal horizontal cylinder between shrouded plates 

Eduardo González-Mora        Universidad Autónoma del Estado de México


Exergy Destruction in Concentrating Solar Collectors

12:30

13:15

T21: Charles Hall & Timothy McWhirter: The Evolution of Power and Entropy Production

IAISAE Honors Awards

End of T2026 Conference
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BOOK OF ABSTRACTS

Thermodynamics 2.0 | 2026
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Foreword

Thermodynamics is the science of heat, energy, and power. Alongside many other disciplines of science, technology, 
engineering, mathematics, and medicine (STEMM), thermodynamics has embodied a silent parallel evolution since its inception 
in the early 19th century. The foundational work of Sadi Carnot (1824) marked the genesis of this universal science by introducing 
the concept of the Carnot cycle and the associated science and technologies that power human society.



Many disciplines study different aspects of life and society. Their scale and resolution span from the basic unit of life—the 
biological cell—to the society of cells we witness in tissues, organs, organisms, and populations, all the way up to ecosystems 
and beyond. The methods of studying life range from faith-based religions and consciousness-based spirituality to GDP-based 
economics and measurement-focused sciences. As products of history and culture, these disparate areas of inquiry illuminate 
different facets of life, utilizing distinct terminology, theories, and methods. Nevertheless, the laws of thermodynamics apply to all 
of them.



As human knowledge advances, it is not unnatural to assume that the various disciplines studying energy, matter, and life will 
converge on the horizon. Emmy Noether’s theorem, which links the conservation of energy to time-translation symmetry in 
nature, is the foundation on which modern science is built, evolving over three centuries from the classical, continuum to 
quantum levels. Does life conform to the science of energy? Many innovative thinkers hypothesize life as a manifestation of 
energy awaiting recognition. We don’t know it for sure. Nonetheless, if the unity of science is a key to this horizon, a science of life 
must, in an appropriate limit, be consistent with the fundamental laws of matter such as those formulated by Newton, Maxwell, 
and others. This is sometimes interpreted in the literature as Bohr’s correspondence principle.



“It is important to realize that in physics today, we have no knowledge what energy is.” Feynman was right about the current state 
of human knowledge regarding energy, and a similar statement could be made about the science of life. The Thermodynamics 
2.0 framework integrates the study of energy, life, and matter in a way that aspires to bridge the natural and social sciences.



A first step toward a novel science of life is to characterize the fundamental unit of life, the biological cell, by synthesizing the 
knowledge embedded in the troves of data experimentalists have accumulated across various levels of biological organization. 
Light and Life (Neils Bohr, 1933) is a promising framework to integrate physics, biology, and many others disparate sciences to 
come up with a science of life. Indeed as Bohr observed then: in actual atomic phenomena we meet with features which show a 
closer resemblance to the properties of living organisms. Some physicists are inching the opportunity to reconcile Bohr’s 
insights to explain the levels of biological organization for it could be that we have no knowledge of what energy is, nonetheless, 
many engineers have embraced his wisdom to elucidate the properties of living organisms by entrusting the dynamic 
similarities we observe in natural phenomenon of heat transfer and its engineering applications.  We need to develop a 
“sociology of cells” by extending the many-body system framework honed in physics and engineering. This approach demands 
bridging disparate sciences that currently focus on a single scale and remain siloed in academic departments across the 
natural and social sciences. Thermodynamics connects various levels of organization (micro-, meso-, and macro-) and 
description through the shared language of energy and its derivatives. This is why thermodynamics plays a unique role in the 
science of life, potentially helping settle the changing narratives of biology by providing a robust Lyapunov form and function. 
The next step will involve building consensus and mapping distinct terminologies across thermodynamics and the disparate 
sciences of life. Equally probable that life may never fully yield to science; the measurement problem associated with an 
observer and the subjective nature of life present formidable challenge to human knowledge of natural phenomenon of life.



Thermodynamics 2.0 conference presents a confluence of such efforts across the natural and social sciences. This dynamic 
discipline continues to inspire both new generations of researchers and accomplished professors across traditional fields as it 
is reflected in the T2026 contributors list. 



This year, we lost one of the seasoned contributors to Thermodynamics 2.0, Miroslav Grmela (1939–2026). Miroslav was a 
concluding speaker at the T2020 conference, and at the T2024, he provided the keynote address. I have no doubt his 
contributions to rate thermodynamics and multiscale thermodynamics will continue to endure among us, offering a guidance 
toward the unity of the sciences. A deeper understanding of the science and technology of life might emerge by integrating 
reversibility and irreversibility, as Miroslav was embracing all along, within the field-based framework of science.



Energy transfer is a primary driver of all natural phenomena including the fundamental unit of life, the biological cell, and its 
society. Thermodynamics is indeed a universal science, and all dynamics of science are thermodynamics!

Ram Poudel
Organizer, T2026 Conference
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Index

Log number - Lead Author, Country

S.N. LogNumber Author Name Country

1 T2.0:2026-0140 Sunil Nath

2 T2.0:2026-0149 Constantino Tsallis

3 T2.0:2026-0144 Attila Grandpierre

4 T2.0:2026-0165 Mitch Abrams

5 T2.0:2026- 0106 Klaus Jaffe

6 T2.0:2026- 0133 Zuchang Pei

7 T2.0:2026- 0162 Andy LiWang

8 T2.0:2026- 0159 Marko Vitas

9 T2.0:2026- 0118 Robert Pepperell

10 T2.0:2026- 0157 Francois Gay-Balmaz

11 T2.0:2026- 0158 Ram Poudel

12 T2.0:2026- 0155 Terrence Deacon

13 T2.0:2026- 0156 Benjamin DeBari-Cheung

14 T2.0:2026- 0147 Jeremy Schmit

15 T2.0:2026- 0160 Yasar Demirel

16 T2.0:2026- 0114 Shripad P. Mahulikar

17 T2.0:2026- 0137 Pier Luigi Gentili

18 T2.0:2026- 0117 Michael Parker

19 T2.0:2026- 0119 Peter Ván

20 T2.0:2026- 0124 Lock Yue Chew

21 T2.0:2026- 0128 Tamás Matolcsi

22 T2.0:2026- 0122 Christine Bizzell

23 T2.0:2026- 0101 Victor Yakovenko

24 T2.0:2026- 0113 David LACOSTE

25 T2.0:2026- 0127 Michael te Vrugt

26 T2.0:2026- 0112 Charles Hall

27 T2.0:2026- 0163 Albert Magnell

28 T2.0:2026- 0164 Burin Gumjudpai

29 T2.0:2026- 0166 Mickey Maini

30 T2.0:2026- 0126 Terry Bristol

31 T2.0:2026- 0139 Umberto Lucia

32 T2.0:2026- 0103 Yasuko Kawahata

33 T2.0:2026- 0161 Marek Frankowicz

34 T2.0:2026- 0107 Eduardo González-Mora

35 T2.0:2026- 0132 Gregory Yablonsky

36 T2.0:2026- 0110 Peter Corning

37 T2.0:2026- 0109 Yazdan Pedramrazi

38 T2.0:2026- 0120 Terry Bristol

39 T2.0:2026- 0121 Georgi Georgiev

40 T2.0:2026- 0111 Timothy McWhirter

India 38

Brazil 42

China 39

Canada 53

Venezuala 16

Canada 34

USA 50

Slovenia 47

UK 46

Singapore 45

USA 56

USA 43

USA 44

USA 41

USA 48

Spain 23

Italy 35

UK 24

Hungary 25

Singapore 27

Hungary 30

USA 24

USA 14

Germany 22

Germany 29

USA 21

UK 51

Thailand 53

UAE

USA

54

28

Italy 37

Japan 15

Poland 49

Mexico 17

USA 33

USA 19

USA 18

USA 25

USA 55

USA 20
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