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Academic Positions
2019.9–
Present

Professor, Institute of Physics, Chinese Academy of Sciences, Beijing, China.

2016.3–
2019.8

Assistant Professor, Institute of Physics, Chinese Academy of Sciences, Beijing,
China.

2015.6 –
2016.2

Senior research assistant (Oberassistent I), ETH, Zurich, Switzerland.

2011.9 –
2015.5

Postdoctoral research assistant, ETH, Zurich, Switzerland.
Supervisor: Prof. Dr. Matthias Troyer

Education
2006.9–
2011.7

PhD in Physics, Institute of Physics, Chinese Academy of Sciences, Beijing, China.
Supervisors: Prof. Xincheng Xie and Prof. Xi Dai

2002.9–
2006.6

BSc in Physics, Nanjing University, Nanjing, China.

Interests
AI Deep learning and its application in scientific discoveries

Computation New algorithms for quantum many-body computation
Physics Emergence and universal laws in many-body systems

Organized events
August 2016 International Summer School on Computational Approaches for Quantum

Many Body Systems, University of Chinese Academy of Sciences, Beijing, China.
July 2017 Machine Learning and Many-Body Physics School and Conference, Kavli

Institute for Theoretical Sciences, Beijing, China.
July 2018 Conference on Machine Learning and Physics, Tsinghua University, Beijing,

China.
May 2019 Spring School on Deep Learning and Quantum Programming, South Bay

Interdisciplinary Science Center, Dongguan, China.

mailto:wanglei@iphy.ac.cn
http://wangleiphy.github.io
https://github.com/wangleiphy
https://kits.ucas.ac.cn/index.php/events/workshop/52-machine-learning-and-many-body-physics-jun-28th-jul-7th-2017
https://www.ias.tsinghua.edu.cn/en/info/1049/1229.htm
https://github.com/QuantumBFS/SSSS


August 2022 The 3rd Conference on Mathematical and Scientific Machine Learning,
Peking University, Beijing, China.

November
2024

Artificial Intellegence for Theoretical Sciences, IOP, Beijing, China.

Selected Talks
Feb 2013 Simulating dynamics and topological phases of cold fermionic gases, Finite-

temperature non-equilibrium superfluid systems, Queenstown, New Zealand.
June 2013 Topological charge pumping of cold atoms, Topological Phases in Condensed

Matter and Cold Atom Systems: towards quantum computations, Cargese, France.
Feb 2015 Surprises in simulation of quantum phase transitions, Workshop on Quantum

Simulations, Benasque, Spain.
April 2016 New Adventures in Quantum Monte Carlo Method - How Did I Earn an

Erdős Number of Two?, The 6th Workshop on Quantum Many-Body Computation,
Beijing Computational Science Research Center, China.

March 2017 Can Machine Learning Teach Us Cluster Updates ?, SIGN 2017: International
Workshop on the Sign Problem in QCD and Beyond, INT Seattle, USA.

July 2017 Machine Learning for Many-body Physics, Planetary Talk at Fourth National
Conference on Statistical Physics and Complex Systems, Xiaan, China.

September
2017

Artificial Intelligence and Quantum Physics, Public lecture at AI in Physics
Salon, Beijing Computational Science Research Center, China.

March 2018 From Boltzmann Machines to Born Machines, Invited Talk at APS March
Meeting, Los Angels, USA.

Sep 2018 Neural Network Renormalization Group, Invited Talk at Physical Society of
Japan Autumn Meeting, Kyotanabe, Japan.

Dec 2018 Tensor Networks for Generative Modeling, Tensor Network States: Algorithms
and Applications, RIKEN R-CCS, Japan.

July 2019 Differentiable Programming Tensor Networks and Quantum Circuits, Ma-
chine Learning for Quantum Design, Perimeter Institute, Canada.

Feb 2021 Neural Canonical Transformations, Quantum Cafe Webinar, CCQ Flatiron
Institute, USA.

August 2021 Fermi Flow: Ab initio study of fermions at finite temperature, Invited
Presentation at XXXII IUPAP Conference on Computational Physics, Coventry,
England.

March 2022 m∗ of electron gases: a neural canonical transformation study, Invited Talk
at APS March Meeting, Chigago, USA.

Sep 2023 Unlocking the Power of the Variational Free-Energy Principle with Deep
Generative Models, Statistical Physics and Machine Learning, Leipzig, Germany.

June 2023 A deep variational free energy approach to dense hydrogen, Machine Learning
for Quantum Many-Body Systems, Perimeter Institute, Canada.

March 2024 CrystalFormer, SQAI-NCTS Workshop on Tensor Network and Quantum Embed-
ding, Tokyo, Japan.

December
2025

Neural Canonical Transformations, Fermionic Neural Quantum States Workshop,
Paris, France.

https://msml22.github.io/
https://aifortheoreticalsciences.github.io/


Lectures
Feb 2018 Deep Learning and Quantum Many-Body Computation, FOR 1807 Winter

School on Numerical Methods for Strongly Correlated Quantum Systems, Marburg,
Germany.

October 2018 Generative Models for Physicists, School and Conference on Physics, Inference,
and Learning, ITP, Beijing.

October 2019 Differentiable programming quantum physics and quantum circuits, 4th
International Symposium on Research and Education of Computational Science, The
Computational Science Alliance of the University of Tokyo, Japan.

August 2019 1. A hitchhiker’s guide to machine learning, 2. Secrets of deep learning,
3. Generative models for physicists, Summer School on Machine Learning in
Condensed Matter Physics, DIPC San Sebastian, Spain.

July 2021 1. Scientific machine learning with and without data, 2. Generative mod-
els, 3. Differentiable programming, CRC 183 Summer School Machine Learning
in Condensed Matter Physics, Cologne, Germany.

August 2021 Two lessons from deep learning, Summer School: Machine Learning in Quantum
Physics and Chemistry, Warsaw, Poland.

Dec 2022 Genertive AI for Science, 127th CCF Advanced Disciplines Lectures: AI + Science,
Beijing, China.

Spring 2023 Machine learning for physicists, A crash course at IOP-CAS, Beijing, China.
Nov 2023 Generative models for physicists, International conference on machine learning

physics, Kyoto, Japan.
April 2025 Autoregressive model: alphabets, actions, and atoms, The 13th Workshop on

Quantum Many-Body Computation, Hangzhou, China.

Students and Postdocs
Postdoc

2017-2019
Jin-Guo Liu, HKUST-GZ, Assistant Professor.

Postdoc
2021-2023

Shuang Liang, IOPLY, Manager.

PhD
2015-2020

Shuo-Hui Li, HKUST, Research Assistant Professor.

PhD
2016-2021

Hong-Bin Ren, Baidu quantum, Research scientist.
co-supervised with Prof. Xi Dai

PhD
2016-2021

Wei Tang, Ghent University, Postdoc.
co-supervised with Prof. Hong-Hao Tu and Prof. X. C. Xie

PhD
2017-2023

Yueshui Zhang, LMU Munich, Postdoc.

PhD
2018-2023

Hao Xie, University of Zurich, Postdoc.

PhD
2019-2024

Xingyu Zhang, Ghent University, Postdoc.

PhD
2019-2024

Qi Yang, University of Amsterdam, Postdoc.
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PhD
2018-2024

Lu Zhao.

Open Source Organizations
QuantumBFS A group of quantum developers around Bao Fu Si.
TensorBFS Tensorize Everything!.
FermiFlow Ab-initio study of fermions at finite temperature.

Services
2020- Chinese Physics Letter, Editorial Board Member.
2021- Science Bulletin, Executive Member of Editorial Board.
2021- Machine Learning: Science and Technology, Editorial Board Member.
2022- Journal of Machine Learning, Editorial Board Member.
2025- Physics, Editorial Board Member.
2025- AI for Science, Associate Editors.

Grants
2018-2021 Machine Learning and Many Body Physics, NSFC General Grant, ¥680,000.
2021-2023 Solving Many-electron Schrodinger Equations with Deep Learning, Huawei,

¥140,000.
2023-2025 Solving finite-temperature many-electron problem using deep generative

model based variational free-energy method, NSFC Key Research Program,
¥800,000.

2023-2027 Machine Learning and Many Body Physics, NSFC Outstanding Young Scientists,
¥4,000,000.

2025-2029 Data- and Intelligence-Driven Quantum Materials Research, Beijing Natural
Science Foundation Interdisciplinary Project, ¥3,000,000.
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and interaction effects on topological phase transitions via numerically exact quantum
Monte Carlo calculations, Phys. Rev. B 89, 235104 (2014).

[21] Lei Wang and Matthias Troyer. Renyi Entanglement Entropy of Interacting Fermions
Calculated Using Continuous-Time Quantum Monte Carlo Method, Phys. Rev. Lett.
113, 110401 (2014).
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[30] Lei Wang, Ye-Hua Liu and Matthias Troyer. Stochastic series expansion simulation
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[50] Song Cheng, Lei Wang, Tao Xiang, Pan Zhang, Tree Tensor Networks for Generative
Modeling , Phys. Rev. B 99, 155131 (2019)
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