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Alfred P. Sloan Foundation Fellowship

Presidential Early Career Award in Science and Engineering

Feng Kang Prize in Scientific Computing

ICIAM Collatz Prize, awarded by the 5th International Council of of Industrial & Applied Math.
Elected Fellow of Institute of Physics

Elected Fellow of Society of Industrial and Applied Mathematics

The Ralph E. Kleinman Prize, Society of Industrial and Applied Mathematics
Elected member of the Chinese Academy of Sciences

Elected Fellow of the American Mathematical Society

Theodore von Kéarman Prize, Society of Industrial and Applied Mathematics
Peter Henrici Prize, Society of Industrial and Applied Mathematics and ETH
Gordon Bell Prize, Association for Computing Machinery (ACM).



Selected Lectures

12/2000 Invited Speaker, Current Developments in Mathematics, Harvard University.
6/2001  Invited Speaker, Annual Meeting of the American Physical Society, Division of
Computational Physics, Boston.
8/2002  Invited Speaker, International Congress of Mathematicians, Beijing.
1/2003  Invited Hour Speaker, 109th Annual Meeting of the American Mathematical
Society, Baltimore.
4/2004  Class of '27 Lecturer in Applied Mathematics, Rensselaer Polytechnic Institute.
8/2004  Plenary Speaker, Annual Meeting of the Chinese Society of Industrial and Applied
Mathematics, Xiangtan, China.
3/2005 Speaker, School of Mathematics 75th Anniversary Celebration, Institute for Advanced Study.
7/2005  Invited Speaker, American Conference of Theoretical Chemistry, Los Angeles.
10/2005 Plenary Speaker, American Institute of Chemical Engineers Annual Meeting,
Topical Conference on Multiscale Modeling, Cincinnati.
7/2006  Semi-Plenary Speaker, 7th World Congress on Computational Mechanics, Los Angeles.
9/2006  Invited Speaker, Annual Meeting of the American Chemical Society, Symposium on the
Theory of Rare Events and Accelerated Dynamics, San Francisco.
7/2007  Invited Speaker, International Congress of Industrial and Applied Mathematics, Zurich.
3/2008  Invited Speaker, Eastern Section of the American Mathematical Society Meeting, New York.
5/2008  Distinguished Lecturer, University of Wisconsin, Madison.
6/2008  Goran Gustafsson Lecturer in Mathematics, Royal Institute of Technology, Sweden.
10/2008 Plenary Speaker, 4th International Conference on Multiscale Modeling of Materials, Tallahassee.
5/2009  Feng Kang Lecturer, 3rd SciCADE meeting, Beijing.
2/2012  Invitd Speaker, March meeting of the American Physical Society, Division of computational physics,
Boston.
6/2013  Plenary speaker, PRIMA Congress (Pacific Rim Mathematical Association), Shanghai, China.
10/2013  Plenary speaker, Annual meeting of the Chinese Mathematical Society, Taiyuan, China.
10/2013  Plenary speaker, Annual meeting of the Chinese Computer Science Society, Changsha, China.
10/2013  Plenary speaker, Annual meeting of the Chinese Computational Mathematics Society, Changsha, China.
4/2014  La Salle Lecturer, Brown University, Providence
6/2014  Maxwell Institute Colloquium Speaker, Edinburgh
3/2019  Invited speaker, Annual Meeting of the American Physical Society, Division of
Chemical Physics, Boston
7/2022  Plenary speaker, International Congress of Mathematicians, St. Petersburg,.
7/2022  Keynote speaker, International Conference of Machine Learning (ICML), Baltimore.



Selected Synergistic Activities

President of the Chinese Computational Mathematics Society, 2014-2019

Member of the committee for selecting the Feng Kang Prize winners, 2005-2017.

Member of the committee for selecting the Collatz Prize winner for the 6th International
Congress of Industrial and Applied Mathematics (ICTAM).

Member of the Scientific Advisory Committee for the 7th International Congress of Industrial
and Applied Mathematics (ICIAM).

Chairman of the committee for selecting the Gibbs Lecturer, American Mathematical Society
(2007-2008).

Member of the Program Committee for the 8th International Congress of Industrial and Ap-
plied Mathematics (ICTAM).

Member of the IMU committee for selecting the Gauss Prize, 2011-2014.

Editorial committee of the Journal American Mathematical Society, 2004-2014

Editorial board of Acta Mathematica Sinica, Acta Mathematicae Applicatae Sinica, Archive
of Rational Mechanics and Analysis, Chinese Annals of Mathematics, Communications in Com-
putational Physics, Communications in Contemporary Mathematics, Communications in Mathe-
matical Sciences, Continuum Mechanics and Thermodynamics, Journal of Computational Math-
ematics, Journal of Mathematical Physics, Journal of Turbulence, etc.

Past editorial board member of J. of Statistical Physics, Nonlinearity, STAM J. Multiscale
Modeling and Simulation, etc.

Co-organizer (with Luis Caffarelli) of Park City Summer School in Mathematics, 1995.
Organizer of the special year on “Stochastic Partial Differential Equations and Turbulence The-
ory”, Institute for Advanced Study, 2002-2003.

Co-organizer (with Kaushik Bhattacharya) of the 4th SIAM Meeting on Material Science, Los
Angeles, 2004.

Member of the Program Committee for the 2nd, 3rd and 5th SIAM Meeting on Material Sci-
ence.

Member of the Organizing Committee, IPAM program on Multiscale Modeling, 2005.
Member of the Scientific Committee, 7th World Congress in Computational Mechanics, Los
Angeles, 2006.

Member of the Organizing Committee, IMA special year on Mathematics and Chemistry, 2008-
2009.

Associate Faculty Member of the Department of Operational Research and Financial Engi-
neering, Princeton University.



Advisors and Mentors

Advisor of master degree thesis: Professor Hongci Huang.
Advisor of doctoral degree thesis: Professor Bjorn Engquist.
Post-doctoral mentor: Professor Robert V. Kohn.

Past Students and Post-docs

Students: Carlos Garcia, Yuan Lui, Xiaoming Wu, Yang Xiang, Weiqging Ren, Di Liu,
Jerry Yang, Minxin Chen, Ming-Yih Wu, Dong Li, Congming Jin, Dongzhuo Zhou, Dan
Hu, Xiang Zhou, Jianfeng Lu, Jingrun Chen, Lin Lin, Hao Shen, Cheng Tai, Qianxiao
Li, Jiequn Han.

Post-docs: Felix Otto (1996-1997, now at University of Bonn), Cyrill Muratov (1997-
1999, now at New Jersey Institute of Technology), Tim Schulze (1997-1999, now at
University of Tennessee), Eric Vanden-Eijnden (1998-1999, now at Courant Inst),
Zydrunas Gimbutas (1999-2000, now at NYU), Zhongyi Huang (2000-2002, now at
Tsinghua University), Xiantao Li (2002-2004, now at Penn State University), Assyr
Abdulle (2003-2004, now at EPFL), Jing Shi (2005-2006, now at Wayne State Uni-
versity), Xu Yang (2008-2010, now at Courant Institute), Amit Samanta (2010-2014,
now at Lawrence Livermore Lab), Yajun Zhou (2011-2015), now at Peking University,
Phil Trinh (2011-2012, now at Oxford University), Jianchun Wang (2013-2015), now
at Nogaya University.

Research Interests

Machine learning theory

Application of machine learning to scientific computing and computational science
Kohn-Sham equation and density functional theory, with application to electronic
structure analysis

Theory and modeling of rare events with applications in chemistry, fluid mechanics and
material sciences

Multiscale modeling

Stochastic partial differential equations

Mathematical theory of solids: from atomic to macroscopic scales
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flow”, Journal of Statistical Physics, 153 (4), 553-571.
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search, to appear.

Q. Li, C. Tai and W. E, “Dynamics of stochastic gradient algorithms”, submitted to J. Machine
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C. Tai, T. Xiao, X. Wang and W. E, “Convolutional neural networks with low-rank regulariza-
tion”, submitted to ICLR2016.

Q. Li and W. E, “The free action for non-equilbirium systems”, J. Stat. Phys., to appear.

A. Samanta, M. Tuckerman, T. Yu and W. E, “Microscopic mechanisms of equilibrium melting
of a solid,” Science, vol. 346, no. 6210, pp. 729-732, 2014.

A. Samanta, W. E; M. Chen, T. Yu and M.Tuckerman, “Sampling the saddle points on free
energy landscapes,” J. Chem. Phys., vol. 140, no. 16, 164109, 2014.

L. Lin, S. Shao and W. E, “Efficient iterative method for solving the Dirac-Kohn-Sham density
functional theory,” J. Comput. Phys., vol. 245, pp. 205-217, 2013.

W. E and J. Lu, “The Kohn-Sham equation for deformed crystals,” Memoire of the American
Math Society, 2012.

L. Lin, J. Lu, L. Ying and W. E; “Optimized local basis set for Kohn-Sham density functional
theory,” J. Comput. Phys., vol. 231, no.13, pp. 4515-4529, 2012.

W. E, X. Zhou and X. Cheng, “Subcritical bifurcations in spatially extended systems,” Nonlin-
earity, vol. 25, no.3, pp. 761-779, 2012.

L. Lin, J. Lu, L. Ying and W. E, “Adaptive local basis set for Kohn-Sham density functional
theory in a discontinuous Galerkin framework I: Total energy calculation,” J. Comput. Phys.,
vol. 231, no. 4, pp. 2140-2154, 2012.

A. Abdulle, W. E, B. Engquist and E. Vanden-Eijnden, “The heterogenous multiscale methods”,
Acta Numerica, vol. 21, pp. 1-87, 2012.



L, Lin, C. Yang, J. Lu, L. Ying and W. E, “A fast parallel algorithm for selected inversion of
structured sparse matrix with application to 2D electronic structure calculations,” SIAM J. Sci.
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W. E and J. Lu, “The electronic structure of smoothly deformed crystals: Wannier functions and
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