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Correlation Function from Higher-order Moments” Phys. Rev. Lett. 135, 148001 (2025). 
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Preprint 
1. A. Zhou, R. Bi, et al, W. Dou*, L. Sun*. “Tunable spin-phonon polarons in a chiral 

molecular qubit framework” arXiv:2506.04885 (2025).  
2. Y. Ma, W. Dou*. “Orbital Surface Hopping with an Electron Thermostat Yields Accurate 

Dynamics and Detailed Balance” arXiv:2511.16939 (2025).  
3. C. Zhao, W. Dou*. “Noise-reduced stochastic resolution of identity to CC2 for large-scale 
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4. Y. Su*, Y. Wang, W. Dou. “Nonperturbative Open Quantum Dynamics Bypass Influence 

Functional” arXiv: 2503.00297(2025). 
 

       Published 
5. W. Liu, R. Bi, C. Zhao, Y. Wang, W. Dou*. “Absorption Spectra with Kernel Polynomial Neural 

Quantum States” J. Phys. Chem. Lett. 16, 12216 (2025). (Supplementary cover) 
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8. J. Han, Y. Wang, W. Dou*. “Mixed Quantum–Classical Approaches to Electron Transmission 
through Chiral Molecules” Chin. J. Chem. Phys. (accepted). 
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12. Y. Liu, W. Dou*. “Electronic frictional effects near metal surfaces with strong correlations” APL 
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of Molecules at Metal Surfaces with Vibrationally Coupled Electron Transfer” Phys. Rev. Lett. 
133, 036203 (2024). 
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Photoinduced Lorentz-Like Force in Quantum Transport” J. Phys. Chem. C 128, 11219 (2024). 

28. J. Chen, Y. Wang, W. Dou*. “Floquet nonadiabatic mixed quantum–classical dynamics 
in periodically driven solid systems” J. Chem. Phys. 160, 214101 (2024). 

29. Y. Wang, W. Dou*. “Electron transfer at molecule-metal interfaces under Floquet 
engineering: Rate constant and Floquet Marcus theory” ACS Phys. Chem Au. 4, 160 
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surfaces with periodic drivings: A generalized surface hopping in Floquet representation” 
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31. V. Mosallanejad*, Y. Wang, W. Dou*. “Floquet non-equilibrium Green’s function and 
Floquet quantum master equation for electronic transport: The role of electron-electron 
interactions and spin current with circular light” J. Chem. Phys. 160, 164102 (2024). 

32. R. Bi, W. Dou*. “Electronic friction near metal surface: Incorporating nuclear quantum 
effect with ring polymer molecular dynamics” J. Chem. Phys. 160, 074110 (2024). 

33. W. Liu, Z.H. Chen, Y. Su, Y. Wang, W. Dou*. “Predicting rate kernels via dynamic 
mode decomposition” J. Chem. Phys. 159, 144110 (2023). 
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systems with vibronic interaction: Resonance effects and vibrationally mediated 
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engineering: Floquet electronic friction vs Floquet surface hopping” J. Chem. Phys. 159, 
094103 (2023). 

36. V. Mosallanejad, H. Li, G. Cao, K. Chiu, W. Dou, G. Guo*. “The cell-centered Finite-Volume 
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1. Natural Science Foundation of China (NSFC), General Program, “Theoretical study on chemical 
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2. Natural Science Foundation of China (NSFC), Excellent Youth (Early Career) Program, 
“Excited-state dynamics and electronic structure theory in complex systems.” PI, 1,000,000 
RMB,1/1/2023-12/31/2025 

3. Natural Science Foundation of China (NSFC), China-Israel Binational Program, “Quantum 
transport in chiral induced spin selectivity: electronic structure and dynamical studies.” PI, 
2,000,000 RMB,1/1/2024-12/31/2026 

4. Zhejiang Natural Science Foundation, Key Research and Development Program, “Theoretical 
studies of chiral induced spin selectivity.” PI, 1,000,000 RMB,1/1/2024-12/31/2026 



 
 

 

5. Dean's Special Research Projects, Major Project, “Theoretical studies of spin-phonon 
interactions in molecular qubits.” PI, 1,500,000 RMB,1/1/2026-12/31/2028 

 
Invited Talks 

1. CECAM meeting, “Exact quantum dynamics from memory kernel coupling theory” Shanghai, 
July. 2026 (upcoming) 

2. Boston theoretical chemistry seminar, “Excited-state electronic structure theory and non-adiabatic 
dynamics in complex systems”, BU, MIT and Harvard, April. 2026 (upcoming) 

3. Physical chemistry seminar, “Excited-state electronic structure theory and non-adiabatic 
dynamics in complex systems”, University of Rochester, Mar. 2026 (upcoming) 

4. Joint quantum seminar, “Excited-state electronic structure theory and non-adiabatic dynamics in 
complex systems”, Emory University, Mar. 2026 (upcoming) 

5. Physical chemistry seminar, “Excited-state electronic structure theory and non-adiabatic 
dynamics in complex systems”, Purdue University, Mar. 2026 (upcoming) 

6. Physical chemistry seminar, “Excited-state electronic structure theory and non-adiabatic 
dynamics in complex systems”, Yale University, Mar. 2026 (upcoming) 

7. Theoretical chemistry seminar, “Excited-state electronic structure theory and non-adiabatic 
dynamics in complex systems”, University of Wisconsin Madison, Mar. 2026 (upcoming) 

8. ACS meeting, “Tunable Spin-Polaron in a Chiral Metal Complex Framework” Atlanta, Mar. 2026 
(upcoming) 

9. Ultrafast spectroscopy workshop, “Memory kernel coupling theory for spin-phonon interactions” 
Hong Kong University of Science and Technology, Dec. 2025 

10. Tang Ao-Chin memorial and theoretical chemistry workshop, “Memory kernel coupling theory 
for spin-phonon interactions” Changchun, Nov. 2025 

11. Excited State Quantum Chemistry Workshop, “Stochastic resolution of identity for excited state 
energy and nonadiabatic couplings” Qingdao, Oct. 2025 

12. The 3rd World Materials Conference, “Memory kernel coupling theory for spin-lattice effects in 
molecular qubits” Guilin, Oct. 2025 

13. Virtual International Seminar on Theoretical Advancements (VISTA), “Exact quantum dynamics 
for spin-lattice effects in molecular qubits” Online, Sep. 2025 

14. 19th National Conference on Chemical Dynamics, “Memory kernel coupling theory: Exact 
quantum dynamics for open quantum systems” Chunan, Sep. 2025 

15. AI4Science colloquium at ByteDance, “Scalable Neural Quantum State based Kernel Polynomial 
Method for Optical Properties from the First Principle” Online, August 2025 

16. Theoretical Chemistry Committee Meeting, “Exact quantum dynamics and electronic structure 
theory” Yinchuan, August 2025 

17. Quantum Transport in Nanoscale Molecular Systems workshop, “Quantum transport and 
spintronics with light-matter interactions” Kirchberg in Tirol, Austria, July 2025 

18. Chinese Chemistry Society Meeting on Surface Science, “Exact quantum dynamics from memory 
kernel coupling theory”, Chengdu, May 2025 

19. Princeton Center Theoretical Science workshop, “Spin-lattice relaxation with nonlinear 
couplings”, Princeton University, April 2025 

20. Electronic structure theory workshop, “Stochastic resolution of identity to CC2 for large systems: 
Oscillator strength and energy gradient”, Huanan Normal University, Guangzhou, April 2025  



 
 

 

21. Computational physical science workshop, “Excited-state electronic structure and nonadiabatic 
dynamics with light-matter interactions”, Fudan University, Shanghai, Mar. 2025 

22. Theoretical chemistry Frontier, “Quantum dynamics in complex systems”, Hong Kong Chinese 
University, Shenzhen, Jan. 2025 

23. Excited-state dynamics workshop, “Excited-state electronic structure and nonadiabatic 
dynamics”, Beijing Normal University, Beijing, Dec. 2024 

24. Chemical theory and mechanism meeting, “Memory kernel for time correlation function in 
complex quantum systems”, Fudan, Shanghai, Dec. 2024 

25. Computational Physics Frontier, “Nonadiabatic dynamics with strong light-matter interactions”, 
USTC, Hefei, Nov. 2024  

26. Statmech meeting, “Nonadiabatic dynamics with nuclear quantum effects near metal surfaces”, 
NYU shanghai, Nov. 2024  

27. 11th Triennial Congress of the International Society for Theoretical Chemical Physics (ISTCP), 
“Floquet non-adiabatic dynamics for strong light-matter interactions near metal surfaces”, 
Qingdao, Oct. 2024  

28. Qchem workshop at 11th Triennial Congress of the International Society for Theoretical 
Chemical Physics, “Stochastic CC2 for large systems: ground state and excited state properties”, 
Qingdao, Oct. 2024  

29. Domcke Symposium: Dynamics, Spectroscopy, Machine Learning, “Memory kernel for time 
correlation function in complex quantum systems”, Hangzhou, Oct. 2024 

30. Chemical physics frontier, “Memory kernel for time correlation function in complex quantum 
systems”, Hefei, Aug. 2024 

31. National conference for theoretical and computational chemistry, “Floquet nonadiabatic 
dynamics for strong light-matter interactions”, Changchun, July 2024 

32. NYU Shanghai, “Excited-state electronic structure theory and non-adiabatic dynamics in complex 
systems”, May 2024 

33. University of Science and Technology of China, “Nonadiabatic Dynamics with Strong Light-
Matter Interactions: Floquet Frictional Effects, Lorentz-Like Forces, and Spin Manipulation”, 
Suzhou, Mar. 2024 

34. Shenzhen Bay Lab, “Nonadiabatic dynamics and electronic structure theory for strong light-
matter interactions”, Shenzhen, Dec. 2023 

35. Electronic structure theory and dynamics workshop, “Stochastic CC2 theory for large systems: 
ground state and excited state properties”, Beijing, Dec. 2023 

36. Chinese Physical Society Statmech meeting, “Quantum thermodynamics in the strong coupling 
regimes”, Kunming, July. 2023 

37. Beijing Normal University, “Chiral induced spin selectivity: theory and challenges”, Beijing, 
Aug. 2023 

38. Chinese Chemistry Society Meeting, “Nonadiabatic dynamics of strong light-matter interactions”, 
Qingdao, June 2023 

39. Electronic structure theory workshop, “Stochastic CC2 theory for large systems: ground state and 
excited state properties”, Changchun, April 2023 

40. University of Science and Technology of China, “Nonadiabatic dynamics and electronic structure 
theory for strong light-matter interactions”, Hefei, April 2023 



 
 

 

41. Beijing Normal University, “Nonadiabatic dynamics of strong light-matter interactions”, Beijing, 
Dec. 2022 

42. Statmech meeting, “Nonadiabatic dynamics of strong light-matter interactions”, Xiamen, Nov. 
2022 

43. University of Massachusetts Amherst, “Strong light-matter interactions at metal surfaces and 
inside an optical cavity”, online, March 2022 

44. Zhejiang University, “Strong light-matter interactions at metal surfaces and inside an optical 
cavity”, Hangzhou, June 2022 

45. Zhejiang Normal University, “Quantum thermodynamics in the strong coupling regimes”, 
November 2021 

46. Spectroscopy workshop, “Excited states nonadiabatic dynamics and electronic structure”, 
Hangzhou, October 2021 

47. Huazhong University of Science and Technology “Excited states nonadiabatic dynamics and 
electronic structure”, Wuhan, July 2021 

48. Strong correlation and topology Workshop, “Many-body nonadiabatic dynamics and electronic 
structure theory as applied to chemisorption and photochemistry”, Wuhan, July 2021 

49. Hangzhou Dianzi University, “Excited states nonadiabatic dynamics and electronic structure: 
Theory and Applications to electrochemistry, photochemistry, and nanomaterials”, Hangzhou, 
July 2021 

50. Tsinghua University, “Excited states nonadiabatic dynamics and electronic structure: Theory and 
Applications to electrochemistry, photochemistry, and nanomaterials”, Beijing, March 2021 

51. Zhejiang University, “Many-body nonadiabatic dynamics and electronic structure theory as 
applied to chemisorption and photochemistry”, Hangzhou, March 2021 

52. C2SEPEM at UC Berkeley, “Time-dependent second-order Green's function for excited-state 
electronic structure”, Berkeley, March 2021 

53. Westlake University, “Many-body nonadiabatic dynamics and electronic structure theory as 
applied to chemisorption and photochemistry”, Hangzhou, March 2021 

54. Fifth Edition of Catalysis and Chemical Engineering, “Nonadiabatic electron transfer near metal 
surfaces”, San Francisco, February 2021 

55. Physical Chemistry Seminar at Penn state “Many-body nonadiabatic dynamics and electronic 
structure theory as applied to chemisorption and photochemistry”, College Park, December 2019 

56. C2SEPEM Scientific Advisory Board Meeting, “Stochastic Resolution of Identity to Imaginary 
and Real-Time Second-Order Green’s Function: Ground-State and Quasi-Particle Properties”, 
Berkeley, November 2019 

57.  American Chemical Society (ACS) Meeting, “Beyond Born-Oppenheimer dynamics at metal 
surfaces”, Orlando, March 2019 

58. American Physical Society (APS) Meeting, “Nonadiabatic dynamics at metal surfaces: Surface 
hopping and electronic friction”, Boston, March 2019 

59. Theoretical Chemistry Seminar at UC Berkeley “Nonadiabatic dynamics at metal surfaces: 
Surface hopping and electronic friction”, Berkeley, September 2018 

60. Electronic Structure and Penn conference in theoretical chemistry, “Nonadiabatic dynamics at 
molecule-metal interfaces”, Philadelphia, June 2018 
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1. Pacifichem meeting, “Memory kernel coupling theory: exact quantum dynamics for complex 
systems”, Hawaii, Dec. 2025 (upcoming) 

2. Workshop on ab initio theory from molecules to materials, “Stochastic approach to CC2 theory 
for very large systems”, Beijing, July 2025 

3. ACS meeting, “Non-adiabatic dynamics of light-matter interactions: Floquet engineering and 
plasmonic cavity”, New Orleans, Mar. 2024 

4. Chinese Chemistry Society Meeting, “Nonadiabatic dynamics at metal surfaces: surface hopping 
vs electronic friction”, Zhuhai, April 2021 

 
Mentoring and Students 
Current members 
Chongxiao Zhao (fifth year PhD student) 
Yunhao Liu (fourth year PhD student) 
Wei Liu (fourth year PhD student) 
Ruihao Bi (fourth year PhD student) 
Jiayue Han (third year PhD student) 
Yufei Bu (second year graduate student) 
Ruixin Sun (first year graduate student) 
Mingyu Xia (first year graduate student) 
Vahid Mosallanejad (Research assistant professor/Postdoc) 
Yongtao Ma (Research assistant professor/Postdoc) 
 
Student awards and grants 
Wei Liu (National scholarship) 
Chongxiao Zhao (Student award at the ACS COMP Virtual Asia-Pacific Graduate students symposium) 
Vahid Mosallanejad (Wenzhou Fund, 200,000RMB, Zhejiang Province) 
Yu Wang (NSFC, 250,000RMB, Youth program) 
Ruihao Bi (National scholarship; Best poster award at ISTCP-2024) 
 
Past members 
Dr. Yu Wang (Postdoc, now associate professor at Hebei University of Technology) 
Dr. Jingqi Chen (PhD student, now at Tongkuai	Optics	Co.) 
Yangzhou Xia (undergraduate research student, now PhD student at UC Berkeley) 
Kaiyi Tong (undergraduate research student, now PhD student at UNC, Chapel Hill) 
Guangming Liu (graduate student, now PhD student at University of Notre Dame) 
Jiaqi Han (graduate student, now PhD student at Westlake University) 
Kaiwen Yang (undergraduate research student, now PhD student at Rice) 
Chunyu Yang (undergraduate research student, now PhD student at Duke) 
Yang Xu (undergraduate research student, now PhD student at Shenzhen Bay Lab) 
Chengcheng Yu (undergraduate research student, now PhD student at USTC) 
Yiran Cai (undergraduate research student, now undergraduate at UCL) 
 
Service 
School service 



 
 

 

• Faculty searching committee (2021-2024) 
• Graduate study committee (2024-) 
• Colloquium committee (2021-) 
• Curriculum committee (2021-2024) 
• HPC advisory board at Westlake (2021-) 
• Design college entrance exam for Westlake University (2025) 

  
External service 

• Journal Service 
1. Early Career Advisory Board for Chemical Reviews 
2. Reviewer for Scientific journals: PRL, JCP, JCTC, PRB, PRA, PRE, PRR, PRX quantum, 

Nano Letter, Nature Comm., JPCL, JPCA, JPCC 
• Grant and proposal Review 

1. Ad hoc Review for NSFC grants: General program, Youth program 
2. Panel review for NSFC: Excellent youth program, Key research and development program 

(panel review, mid-term, and final), Major program 
3. Ad hoc Review for Chinese Academy of Science: Representative annual achievements of the 

research institutes in CAS 
4. Panel review for Chinese Academy of Science: Strategy priority research program (category 

B and category C) 
5. Ad hoc Review for Ministry of Education: Institutes applying for granting chemistry doctoral 

degrees 
• ACS member (COMP and PHYS division member) and Chinese Chemical Society (CCS) 

member  
1. Early career member, theoretical chemistry committee, Chinese Chemical Society 
2. Organizer and Chair, ACS COMP Virtual Asia-Pacific Graduate students symposium (Fall 

2022, Fall 2023, Spring 2024) 
3. Organizer, Electronic structure theory symposium, Chinese Chemistry Society Meeting 2026 


