
Publications of Weinan E

Books

W. E, Principles of Multiscale Modeling, Cambridge University Press, 2011.

Papers

L. Wu, C. Ma and W. E, “How SGD Selects the Global Minima in Over-parameterized Learning: A Stability
Perspective”, NIPS, 2018.

L. Zhang, J. Han, H. Wang, W. Saidi, R. Car and W. E, “End-to-end Symmetry Preserving Inter-atomic
Potential Energy Model for Finite and Extended Systems”, NIPS, 2018.

Q. Li, L. Chen, C. Tai and W. E, “Maximum Principle Based Algorithms for Deep Learning”, JMLR, vol.
18, no. 165, pp. 1-29, 2018.

C. Ma. J.C. Wang and W. E, “Model reduction with memory and machine learning of dynamical systems”,
Comm. Comput. Phys., vol. 25, no. 4, pp. 947-962, 2019.

W. E, J. Han an Q. Li, “A Mean-Field Optimal Control Formulation of Deep Learning”, Research in Math-
ematical Sciences, vol. 6, no. 10, 2018.

L. F. Zhang, J. Han, R. Car, H. Wang and W. E, “Deep Potential Molecular Dynamics: A scalable model
with the accuracy of quantum mechanics”, Phys. Rev. Lett., vol. 120, no. 14, pp. 143001, 2018.

J. Han, A. Jentzen and W. E, “Solving high-dimensional partial differential equations using deep learning”,
Proc. Natl. Acad. Sci., vol. 115, no. 34, pp. 8505-8510, 2018.

J. Han, L. F. Zhang, R. Car and W. E, “Deep Potential: A General Representation of a Many-Body Potential
Energy Surface”, Comm. Comput. Phys., vol. 23, no. 3, pp. 629-639, 2018.

L. F. Zhang, H. Wang and W. E, “Reinforced dynamics for the enhanced sampling in large atomic and
molecular systems. I. Basic Methodology”, J. Chem. Phys., vol. 148, pp. 124113, 2018.

H. Wang, L. F. Zhang, J. Han and W. E, “DeePMD-kit: A deep learning package for many-body potential
energy representation and molecular dynamics”, Comput. Phys. Comm., vol. 228, pp. 178-184, 2018.

W. E, “A Proposal on Machine Learning via Dynamical Systems”, Commun. Math. Stat., vol. 5, no. 1,
pp.1-11, 2017.

W. E and B. Yu, “The Deep Ritz method: A deep learning-based numerical algorithm for solving variational
problems”, Comm. Math. Stats., vol. 6, no. 1, pp. 1-12, 2018.

W. E, J. Han and A. Jentzen, “Deep learning-based numerical methods for high-dimensional parabolic par-
tial differential equations and backward stochastic differential equations”, Comm. Math. Stats, vol. 5, no.
4, pp. 349-380, 2017.

1



Q. Li, C. Tai and W. E, “Stochastic modified equations and the dynamics of stochastic gradient algorithms”,
JMLR, vol. 20, no. 40, pp. 1-47, 2019.

Q. Li, C. Tai and W. E, “Stochastic modified equations and adaptive stochastic gradient algorithms”, In-
ternational Conference of Machine Learning (ICML), 2017.

W. E and Y. Wang, “Optimal convergence rates of the universal approximation error”, Research in Mathe-
matical Sciences, vol. 4, no. 2, 2017.

J. Han and W. E, “Deep learning approximation for stochastic control problems”, accepted, NIPS Workshop
on Deep Reinforcement Learning, 2016.

C. Tai and W. E, “Multi-scale adaptive representation of signals, I”, JMLR, vol. 17, no. 140, pp. 1-38, 2016.

Q. Li, C. Tai and W. E, “Dynamics of stochastic gradient algorithms”, accepted by International Conference
of Machine Learning .

C. Tai, T. Xiao, X. Wang and W. E, “Convolutional neural networks with low-rank regularization”, arXiv:1511.06067,
ICLR, 2016.

W. E and Jianchun Wang, “A thermodynamic study of the two-dimensional pressure-driven channel flow”,
Discrete and Continuous Dynamical Systems, vol. 36, no. 8, pp. 4339-4366, 2016.

Jianchun Wang, Qianxiao Li and Weinan E, “Study of the instability of the Poiseuille flow using a thermo-
dynamic formalism”, Proceedings of the National Academy of Sciences, 112(31), 2015.

Q. Li and W. E, “The free action for non-equilbirium systems”, J. Stat. Phys., vol. 161, no. 2, pp. 300-325,
2015.

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 land-
scapes,” 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,” Nonlinearity, 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.

2



A. Abdulle, W. E, B. Engquist and E. Vanden-Eijnden, “The heterogenous multiscale methods”, Acta Nu-
merica, 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. Computing, vol. 33,
no.3, pp. 1329-1351, 2011.

W. E and J. Lu, “The electronic structure of smoothly deformed crystals: Wannier functions and the Cauchy-
Born rule,” Arch. Ration. Mech. Anal., vol. 199, pp. 407–433, 2011.

W. E and X. Zhou, “The gentlest ascent dynamics,” Nonlinearity, vol. 24, no. 6, pp. 1831-1842, 2011.

W. E, J. Lu and X. Yang, “Effective Maxwell equations from time-dependent density functional theory”,
Acta Math. Sinica, vol. 27, pp. 339–368, 2011.

W. E, J. Lu and X. Yang, “Asymptotic analysis of the quantum dynamics: The Bloch-Wigner transform
and Bloch dynamics”, Acta. Appl. Math. Sinica., (25 July 2011), pp. 1–12.

L. Lin, C. Yang, J. C. Meza, J.Lu, L. Ying and W. E, “SelInv – An algorithms for selected inversion of a
sparse symmetric matrix”, ACM Transactions on Mathematical Software, vol. 37, no. 4, pp. 40:1-40:19, 2011.

W. E, T. Li and J. Lu, “Localized basis of eigen-subspaces”, Proc. Natl. Acad. Sci. USA, vol. 109, pp.
1273–1278, 2010.

W. E and E. Vanden-Eijnden, “The transition path theory and path-finding algorithms for the study of rare
events,” Ann. Rev. Phys. Chem, vol. 61, pp. 391–420, 2010.

W. E and J. Lu, “The electronic structure of smoothly deformed crystals: Cauchy-Born rule for the nonlinear
tight-binding model,” Comm. Pure Appl. Math., vol. 63, pp. 1432–1468, 2010.

W. Ren, D. Hu and W. E, “Continuum theories for the moving contact line problem,” Phys. Fluids, vol. 22,
pp. 102103, 2010.

X. Cheng, L. Lin, W. E, A-C. Shi, and P. Zhang, “Nucleation of Ordered Phases in Block Copolymers,”
Phys. Rev. Lett., vol. 104, pp. 148301–148301-4, 2010.

X. Li, J. Z. Yang, and W. E., ”A multiscale coupling method for the modeling of dynamics of solids with
application to brittle cracks,” J. Comput. Phys., vol. 229, no. 10, pp. 3970–3987, 2010.

L. Lin, X. Cheng, W. E, A-C. Shi, and P. Zhang, ”A numerical method for the study of nucleation of ordered
phases,” J. Comput. Phys., vol. 229, no. 5, pp. 1797–1809, 2010.

X. Wan, X. Zhou and W. E, “Study of noise-induced transitions in the Kuramoto-Sivashinsky equation via
the minimum action method”, Nonlinearity, vol. 23, no. 3, pp. 475–494, 2010.

X. Zhou and W. E, “Study of noise-induced transitions in the Lorenz system using the minimum action
method,” Comm. Math. Sci., vol. 8, pp. 341–355, 2010.

L. Lin, C. Yang, J. Lu, L. Ying and W. E, “A fast parallel algorithm for selected inversion of structured
sparse matrices with application to 2D electronic structure calculation,” Lawrence Berkeley National Labo-
ratory. LBNL Paper LBNL-2677E. Retrieved from: http://escholarship.org/uc/item/46q6w084, 2010.

3



L. Lin, J. Lu, L. Ying and W. E, “Pole-based approximation of the Fermi-Dirac function,” Chin. Ann.
Math., vol. 30B, pp. 729–742, 2009.

W. E, W. Ren, and E. Vanden-Eijnden, ”A general strategy for designing seamless multiscale methods,” J.
Comput. Phys., vol. 228, no. 15, 5437–5453, 2009.

C. Garcia-Cervera, J. Lu, Y. Xuan and W. E, “ A Linear Scaling Subspace Iteration Algorithm with Opti-
mally Localized Non-Orthogonal Wave Functions for Kohn-Sham Density Functional Theory,” Phys. Rev.
B, vol. 79, no. 11, pp. 115110–115110-13, 2009.

L. Lin, J. Lu, L. Ying, R. Car and W. E, “Fast algorithm for extracting the diagonal of the inverse matrix
with application to the electronic structure analysis of metallic systems,” Comm. Math. Sci., vol. 7, pp.
755–777, 2009.

T. Li, J. Liu and W. E, “A probablistic framework for network partition,” Phys. Rev. E, vol. 80, no. 2, pp.
026106–026106-12, 2009.

L. Lin, J. Lu, R. Car and W. E, “Multipole representation of the Fermi operator with application to elec-
tronic structure analysis of metallic systems,” Phys. Rev. B, vol. 79, no. 11, pp. 115133–115113-10, 2009.

W. E and D. Li, “On the crystallization of 2D hexagonal lattices,” Comm. Math. Phys., vol. 286, no. 3,
pp. 1099–1140, 2009.

G. Wu, G. Lu, C.J. Garcia-Cervera, and W. E, “Density-gradient-corrected embedded atom method,” Phys.
Rev. B, vol. 79, pp. 035124–035124-8, 2009.

W. Gao and W. E “Orbital minimization with localization,” Discrete and Continuous Dynamical Systems,
vol. 23, no. 1-2, pp. 249–264, 2009.

W. E and D. Li, “The Andersen thermostat in molecular dynamics,” Comm. Pure Appl. Math., vol. 61,
pp. 96–136, 2008.
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