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Bio

BIO
Sadasivan (Sadas) Shankar is Research Technology Manager at SLAC National Laboratory and Adjunct Professor in Stanford Materials Science and

Engineering. He was the first Margaret and Will Hearst Visiting Lecturer in Harvard University and the first Distinguished Scientist in Residence at the

Harvard Institute of Applied Computational Sciences. He has co-instructed classes related to materials, computing, and sustainability and was awarded

Harvard University Teaching Excellence Award. He is involved in research in materials, chemistry, and specialized AI methods for complex problems

in physical and natural sciences, new frameworks for studying computing, and a new course on Translation: From Invention to Innovation. He is a co-

founder and the Chief Scientist in Material Alchemy, a “last mile” translational and independent venture for sustainable design of materials.

Dr. Shankar was an invited speaker at the Vin Future “Science for Life” Symposium in Vietnam on Semiconductors Unleashed (2023), Clean-IT

Conference in Germany on Revolutionize Digital Systems and AI (2023), Telluride Quantum Inspired Neuromorphic Computing Workshop (2023)

on Limiting Energy Estimates for Classical and Quantum Information Processing, Argonne National Laboratory Director’s Special Colloquium on the

Future of Computing (2022), panelist on Carnegie Science series on Brain and Computing (2020), lecturer in the Winter Course on Computational Brain

Research in IIT-M-India (2020), invited participant in the Kavli Institute of Theoretical Physics program on Cellular Energetics in UCSB (2019), invited

speaker to the Camille and Henry Dreyfus Foundation meeting on Machine Learning for problems in Chemistry and Materials Science (2019), a Senior

Fellow in UCLA Institute of Pure and Applied Mathematics during the program on Machine Learning and Many-body Physics (2016), invited to the White

House event for starting of the Materials Genome Initiative (2012), Invited speaker in Erwin Schrödinger International Institute for Mathematical Physics-

Vienna (2007), Intel’s first Distinguished Lecturer in Caltech (1998) and MIT (1999). He has also given several colloquia and lectures in universities all

over the world and his research was also featured in the publications Science (2012), TED (2013), IEEE Computer (2024), Nature Machine Intelligence

(2022), Nature Physics (2022), Nature Communications (2024, 2025), Proceedings of the National Academy of Sciences (2021, 2025).
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Publications

PUBLICATIONS

• Oxidative stress is a shared characteristic of ME/CFS and Long COVID. Proceedings of the National Academy of Sciences of the United States
of America
Shankar, V., Wilhelmy, J., Curtis, E. J., Michael, B., Cervantes, L., Mallajosyula, V., Davis, R. W., Snyder, M., Younis, S., Robinson, W. H., Shankar,
S., Mischel, P. S., Bonilla, et al
2025; 122 (28): e2426564122

• Author Correction: ON-OFF neuromorphic ISING machines using Fowler-Nordheim annealers. Nature communications
Chen, Z., Xiao, Z., Akl, M., Leugering, J., Olajide, O., Malik, A., Dennler, N., Harper, C., Bose, S., Gonzalez, H. A., Samaali, M., Liu, G., Eshraghian,
et al
2025; 16 (1): 6030

• ON-OFF neuromorphic ISING machines using Fowler-Nordheim annealers. Nature communications
Chen, Z., Xiao, Z., Akl, M., Leugring, J., Olajide, O., Malik, A., Dennler, N., Harper, C., Bose, S., Gonzalez, H. A., Samaali, M., Liu, G., Eshraghian, et
al
2025; 16 (1): 3086

• Challenging Trends in Energy of Computing for Data Centers COMPUTER
Shankar, S.
2024; 57 (12): 134-142

• <i>In-Silico</i> Analysis of High Refractive Index Materials Through Principles of Materials Design IEEE NANOTECHNOLOGY MAGAZINE
Shankar, S., Sumpter, B. G., Shankar, V., Goddard, W., Naserifar, S.
2024

• Neuromorphic intermediate representation: A unified instruction set for interoperable brain-inspired computing. Nature communications
Pedersen, J. E., Abreu, S., Jobst, M., Lenz, G., Fra, V., Bauer, F. C., Muir, D. R., Zhou, P., Vogginger, B., Heckel, K., Urgese, G., Shankar, S.,
Stewart, et al
2024; 15 (1): 8122

• Oxidative stress is a shared characteristic of ME/CFS and Long COVID
Shankar, V., Wilhelmy, J., Curtis, E., Michael, B., Cervantes, L., Mallajosyula, V., Davis, R., Snyder, M., Younis, S., Robinson, W., Shankar, S.,
Mischel, P., Bonilla, et al
AMER ASSOC IMMUNOLOGISTS.2024

• Neuromorphic Intermediate Representation: A Unified Instruction Set for Interoperable Brain-Inspired Computing arXiv
Pedersen, J., Abreu, S.
2024

• Energy Estimates Across Layers of Computing: <i>From Devices to Large-Scale Applications in Machine Learning for Natural Language
Processing</i>, <i>Scientific Computing</i>, <i>and Cryptocurrency Mining</i>
Shankar, S., IEEE
IEEE.2023

• The perils of machine learning in designing new chemicals and materials Nature Machine Intelligence
Shankar, S., Zare, R.
2022; 4: 314–315

• Trends in Energy Estimates for Computing in AI/Machine Learning Accelerators, Supercomputers, and Compute-Intensive
Applications High Performance Extreme Computing Conference (HPEC)
Shankar, S., Reuther, A.
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2022: 1-8

• Now Is the Time to Build a National Data Ecosystem for Materials Science and Chemistry Research Data ACS Omega
Campo, E., Shankar, S., Szalay, A., Hanisch, R.
2022: 1-5

• Physical bioenergetics: Energy fluxes, budgets, and constraints in cells. Proceedings of the National Academy of Sciences of the United
States of America
Yang, X., Heinemann, M., Howard, J., Huber, G., Iyer-Biswas, S., Le Treut, G., Lynch, M., Montooth, K. L., Needleman, D. J., Pigolotti, S., Rodenfels,
J., Ronceray, P., Shankar, et al
2021; 118 (26)

• Computational Materials, Chemistry, and Biochemistry: From Bold Initiatives to the Last Mile  Springer Series in Materials Science
Shankar, S., Muller, R., Dunning, T., Chen, G.
Springer Nature.2021

• Lessons from Nature for Computing: Looking beyond Moore’s Law with Special Purpose Computing and Co-design IEEE High Performance
Extreme Computing Conference
Shankar, S.
2021: 1-8

• Characterization of Phases and Orientations of Micro-structured Materials Using Computational Crystallography Computational Materials,
Chemistry, and Biochemistry: From Bold Initiatives to the Last Mile
Toomey, B., Han, X., Dan Dong, C., Edward, V., Kaminsky, J., Shankar, S., et al
Springer Nature.2021; 1st

• A Few Guiding Principles for Practical Applications of Machine Learning to Chemistry and Materials Machine Learning in Chemistry: The
Impact of Artificial Intelligence
Shankar, S., Zare, R.
Royal Society of Chemistry.2020; 1st: 517–531

• Can machine learning be used to learn laws of natural science? Illustration for Planck's blackbody radiation
Shankar, V., Shankar, S.
AMER CHEMICAL SOC.2019

• A fast hybrid methodology based on machine learning, quantum methods, and experimental measurements for evaluating material
properties MODELLING AND SIMULATION IN MATERIALS SCIENCE AND ENGINEERING
Kong, C., Haverty, M., Simka, H., Shankar, S., Rajan, K.
2017; 25 (6)

• Materials design - The last mile in translation from theory to practice
Shankar, S.
AMER CHEMICAL SOC.2017

• Phase stability in nanoscale material systems: extension from bulk phase diagrams (vol 7, pg 9868, 2015) NANOSCALE
Bajaj, S., Haverty, M. G., Arroyave, R., Goddard, W. A., Shankar, S.
2015; 7 (48): 20776

• A fast method for predicting the formation of crystal interfaces and heterocrystals Computational Materials Science
Raclariu, A., Deshpande, S., Bruggeman, J., Zhuge, W., T.H. Yu, Ratsch, C., Shankar, S.
2015; 108: 88-93

• Phase stability in nanoscale material systems: extension from bulk phase diagrams NANOSCALE
Bajaj, S., Haverty, M. G., Arroyave, R., Goddard, W. A., Shankar, S.
2015; 7 (21): 9868–77

• Materials 3.0 - Nanomaterials and The Next Revolution in Materials American Physical Society
Shankar, S., Kaxiras, E., Grossman, J.
2014

• First Principle-Based Analysis of Single-Walled Carbon Nanotube and Silicon Nanowire Junctionless Transistors IEEE TRANSACTIONS
ON NANOTECHNOLOGY
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Ansari, L., Feldman, B., Fagas, G., Lacambra, C., Haverty, M. G., Kuhn, K. J., Shankar, S., Greer, J. C.
2013; 12 (6): 1075–81

• The Ultimate CMOS Device and Beyond
Kuhn, K. J., Avci, U., Cappellani, A., Giles, M. D., Haverty, M., Kim, S., Kotlyar, R., Manipatruni, S., Nikonov, D., Pawashe, C., Radosavljevic, M.,
Rios, R., Shankar, et al
IEEE.2012

• Microscopic modeling of the dielectric properties of silicon nitride PHYSICAL REVIEW B
Pham, T., Li, T., Shankar, S., Gygi, F., Galli, G.
2011; 84 (4)

• Simulation of grain boundary effects on electronic transport in metals, and detailed causes of scattering PHYSICA STATUS SOLIDI B-
BASIC SOLID STATE PHYSICS
Feldman, B., Park, S., Haverty, M., Shankar, S., Dunham, S. T.
2010; 247 (7): 1791–96

• Computation from Devices to System level Thermodynamics
Shankar, S., Zhirnov, V., Cavin, R.
edited by Claeys, C., Tao, M., Murota, J., Iwai, H., Deleonibus, S.
ELECTROCHEMICAL SOC INC.2009: 421–31

• Some practical issues of curvature and thermal stress in realistic multilevel metal interconnect structures JOURNAL OF ELECTRONIC
MATERIALS
Park, T., Dao, M., Suresh, S., Rosakis, A. J., Pantuso, D., Shankar, S.
2008; 37 (6): 777–91

• Density functional theory and beyond - opportunities for quantum methods in materials modeling semiconductor technology
Shankar, S., Simka, H., Haverty, M.
IOP PUBLISHING LTD.2008: 064232

• A finite element model of electromigration induced void nucleation, growth and evolution in interconnects MODELLING AND SIMULATION
IN MATERIALS SCIENCE AND ENGINEERING
Bower, A. F., Shankar, S.
2007; 15 (8): 923–40

• Virtual integrated processing for integrated circuit manufacturing
Chalupa, R., Jiang, L., Simka, H., Shankar, S., Thakurta, D.
A V S AMER INST PHYSICS.2007: 1013–18

• Die stacking (3D) microarchitecture
Black, B., Annavaram, M., Brekelbaum, N., DeVale, J., Jiang, L., Loh, G. H., McCauley, D., Morrow, P., Nelson, D. W., Pantuso, D., Reed, P., Rupley,
J., Shankar, et al
IEEE COMPUTER SOC.2006: 469-+

• Numerical simulations and experimental measurements of stress relaxation by interface diffusion in a patterned copper interconnect
structure JOURNAL OF APPLIED PHYSICS
Singh, N., Bower, A. F., Gan, D., Yoon, S., Ho, P. S., Leu, J., Shankar, S.
2005; 97 (1)

• Effects of passivation layer on stress relaxation in Cu line structures
Gan, D. W., Yoon, S., Ho, P. S., Leu, J. P., Shankar, S., IEEE, IEEE
IEEE.2003: 180–82

• ANALYSIS OF SPHERICAL HARMONIC EXPANSION APPROXIMATIONS FOR GLOW-DISCHARGES IEEE TRANSACTIONS ON PLASMA
SCIENCE
SHANKAR, S., JENSEN, K. F.
1995; 23 (4): 780–87

• A Stochastic Thermodynamics-based Network Architecture (ThN) for Machine Learning Sadasivan Shankar
Shankar, S., Shankar, V.
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2022

• Generalized Sheath Criterion for Multi-species Weakly Ionized Plasmas APS Spring Meeting
Shankar, S.
2022

• Can Artificial Intelligence "formulate" Quantum Mechanics? An Illustration for Planck’s Blackbody Radiation APS Spring Meeting
Shankar, V., Shankar, S.
2022

• Chemical tuning of band alignments for Cu/HfO2 interfaces PHYSICA STATUS SOLIDI B-BASIC SOLID STATE PHYSICS
Uttamchandani, R., Zhang, X., Shankar, S., Lu, G.
2015; 252 (2): 298–304

• Effect of structure on electronic properties of the iron-carbon nanotube interface CHEMICAL PHYSICS LETTERS
Jones, S. L. T., Greene-Diniz, G., Haverty, M., Shankar, S., Greer, J. C.
2014; 615: 11–15

• Extended temperature-accelerated dynamics: Enabling long-time full-scale modeling of large rare-event systems JOURNAL OF CHEMICAL
PHYSICS
Bochenkov, V., Suetin, N., Shankar, S.
2014; 141 (9): 094105

• Divacancies in carbon nanotubes and their influence on electron scattering JOURNAL OF PHYSICS-CONDENSED MATTER
Greene-Diniz, G., Jones, S. L. T., Fagas, G., Haverty, M., Lacambra, C., Shankar, S., Greer, J. C.
2014; 26 (4): 045303

• Band offsets and dielectric properties of the amorphous Si3N4/Si(100) interface: A first-principles study APPLIED PHYSICS LETTERS
Pham, T., Li, T., Huy-Viet Nguyen, Shankar, S., Gygi, F., Galli, G.
2013; 102 (24)

• First-principles investigations of the dielectric properties of crystalline and amorphous Si3N4 thin films APPLIED PHYSICS LETTERS
Pham, T., Li, T., Shankar, S., Gygi, F., Galli, G.
2010; 96 (6)

• Effects of viscosity-dependent diffusion in the analysis of rotating disk electrode data JOURNAL OF APPLIED ELECTROCHEMISTRY
Han, J. H., Bowen, A., Andryushchenko, T. N., Chalupa, R. P., Miller, A. E., Simka, H. S., Cadien, K. C., Shankar, S.
2008; 38 (1): 1–5

• Electrochemical planarization of copper surfaces with submicron features
Chalupa, R., Andryushchenko, T., Han, J., Ghosh, T., Shankar, S., Fischer, P.
A V S AMER INST PHYSICS.2007: 1019–24

• Three-dimensional wafer-scale copper chemical-mechanical planarization model THIN SOLID FILMS
Thakurta, D. G., Schwendeman, D. W., Gutmann, R. J., Shankar, S., Jiang, L., Gill, W. N.
2002; 414 (1): 78–90

• Engineering gap fill, microstructure and film composition of electroplated copper for on-chip metallization
Dubin, V. M., Thomas, C. D., Baxter, N., Block, C., Chikarmane, McGregor, P., Jentz, D., Hong, K., Hearne, S., Zhi, C., Zierath, D., Miner, B., Kuhn,
M., et al
IEEE COMPUTER SOC.2001: 271–73

• Electronic materials process modeling  Journal of Computer-Aided Mater Des
Maroudas, D., Shankar, S.
1996; 3: 36-48
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