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EDUCATION

Ph.D. — Condensed Matter Physics

Clemson University (CU), U.S., 2015 — 2020

Advisor: Prof. Sumanta Tewari

B.S. — Physics

Harbin Institute of Technology (HIT), China, 2011 — 2015
Advisor: Prof. Shi-liang Qu

APPOINTMENT

Assistant Research Scientist

Beijing Academy of Quantum Information Sciences, China, Mar. 2023 — Present
Group PI: Prof. Hongqi Xu

Postdoctoral Research Fellow — Condensed Matter Physics

Beijing Institute of Technology (BIT), China, Nov. 2020 — Mar. 2023

Advisor: Prof. Yugui Yao

RESEARCH INTERESTS

» Fundamental theoretical condensed matter physics

» Topological superconductors/ Majorana zero modes

» Transport in semiconductor-based hybrid nanostructures/topological systems
» Topological quantum computation



PROFESSIONAL ACTIVITIES

Talks/Presentations

1. “Kitaev chain with a quantum dot”, 2019, APS March Meeting, Boston, U.S.

2. “Majorana corner modes with solitons in an attractive Hubbard-Hofstadter
model of cold atom optical lattices”, 2019, CU Seminar, U.S.

3. “Quantized zero bias conductance plateaus in hybrid nanowire”, 2019, CU, U.S.

4. “Wiedemann-Franz law and Mott relation for transport coefficients in the non-

linear regime”, 2020, APS March Meeting, online.

“First-order/second-order topological superconductivity and Majorana Physics”,
2020, Monash University, A.U., invited talk, online.

“Theoretical study of topological excitation and anomalous transport effects”,
2021, BIT Seminar, Beijing, China.

“Remnant Majorana physics manifested by the outstanding mimicker in hybrid
nanowire”, 2022, BAQIS, Beijing, China, invited talk.

“Quantum oscillations as a robust fingerprint of CA in nonlinear response in
WSMs”, 2023, the 24th National SPC, Shanghai, China, presentation.

“Majorana zero modes and the transport behavior in ferromagnetic
superconducting nanowires with precessing magnetization”, 2024, APS March
Meeting, Minneapolis, U.S.

Workshops/Conferences

1.
2.

Southeast TQC Workshop, May 2018, Athens, U.S.
Hybrid Quantum Systems Workshop, Mar. 2019, Boston, U.S.

3. Superconducting Quantum Hybrid Systems Workshop, Mar. 2019, Boston, U.S.
Referee
1. Physical Review journals

2. Reviews of Modern Physics
3.
4. European Physical Journal

Annals of Physics

TEACHING AND MENTORING (2015 — 2019)
Lab course tutoring: Physics with Calculus I, 1T (Fall 2015, 2016);

Calculus-based Mechanics (2017);
Calculus-based Electricity &Magnetism (2018);



General Physics Mechanics (Fall 2018 & Spring 2019)

Undergraduate lab mentoring: > 300 students in total

Graduate qualifying exam tutoring: G. Prithvi, M. Shashikala, Y. Yang
Course taught: Undergraduate Quantum Mechanics I (Fall, 2018) for 2 weeks;

HONORS AND AWARDS

BIT Postdoctoral Fellowship (2020 — 2022)

CU Graduate Teaching Assistantship (2015 —2020)

HIT Optoelectronics Elite Student Scholarship (2014 —2015)
HIT National Encouragement Scholarship (2013, 2014)

HIT Merit Student (2012)

GRANT PROJECT

1.

NSFC, General Program, 12574170, ¥530,000, Ongoing, PI.

Theoretical study on the construction and detection of Majorana zero modes in altermagnet-

semiconductor-superconductor heterostructures: A device-based approach, 2026-01-01 to
2029-12-31

. NSFC, General Program, 12274024, ¥550,000, Ongoing, Participant.

Theoretical study on the surface growth and structural evolution of Ill-group Nitride
semiconductors, 2023-01-01 to 2026-12-31

. NSFC, General Program, 62174013, ¥570,000, Completed, Participant.

Controlled synthesis and opto-electro-magnetic properties of two-dimensional transition metal
phosphorus chalcogenides, 2022-01-01 to 2025-12-31

. NSFC, Young Scientists Fund (C), 12104043, ¥300,000, Concluded, PI.

Majorana qubits based on controllable quasi-Majorana zero modes in superconducting
nanowire, 2022-01-01 to 2024-12-31

. CPSF, General Program, 2021M690409, ¥80,000, Concluded, PI.

Theoretical Study on the Disorder-Induced Nonlinear Anomalous Nernst Effect in Topological
Semimetals, 2021-06 to 2023-02

PUBLICATIONS

* denotes equal contributions; T denotes corresponding author; color denotes feature publications

Preprints and manuscripts under review (by year)



1.

3.

C. Zeng, Zhi-Hai Liu, H. Q. Xu, “Unveiling persistent topology: Robust transport signatures
in disordered nanowire Josephson junctions”, to appear soon (2026)

C. Zeng, H. Q. Xu, “Transport dynamics in semiconductor nanowire junctions governed by
non-sinusoid current-phase relation and nonlinear dissipation”, to appear soon (2026)

X. P. Zhang, C. Zeng, Z. B. Yang, J. C. Egues, Y. Yao, “Non-collapsing electric readout of
arbitrary Andreev qubits”, arXiv: 2409.17008 (2024)

Peer-reviewed journal articles (by year)

4.

S.

10.

11.

12.

13.

14.

15.

S. Ghosh, C. Zeng, A. Taraphder, J. X. Zhu, S. Nandy, “Topological optical pseudospin
injection beyond Weyl semimetals”, Phys. Rev. B 111, L041402 (2025) PRB Letter

X. Wu, H. Su, C. Zeng, J-Y Wang, S. Yan, D. Panf, J. Zhao, P. Zhangt, H. Q. Xuf,
“Ubiquitous missing first Shapiro step in Al-InSb nanosheet Josephson junctions”, Phys. Rev.
B 112, 184518 (2025) Editors’ Suggestion

Zhi-Hai Liu®, C. Zengt, H. Q. Xuf, “Coupling of quantum-dot states via elastic cotunneling
and crossed Andreev reflection in a minimal Kitaev chain”, Phys. Rev. B 110, 115302 (2024)
J. X. Hu, C. Zengt, Y. Yaof, “Colossal layer Nernst effect in twisted moire layers”, Phys.
Rev. B 109, L201403 (2024) PRB Letter

J. Cao", C. Zeng", X. P. Li, M. Wang, S. A. Yang, Z. M. Yu, Y. Yao, “Low-frequency
divergence of circular photomagnetic effect in topological semimetals”, Phys. Rev. B 110,
L041114 (2024) PRB Letter

T. Nag, S. K. Das, C. Zengt, S. Nandyt, “Third-order Hall effect in the surface-states of
topological insulator”, Phys. Rev. B 107, 2451417 (2023)

C. Zeng, S. Nandy, P. Liu, S. Tewari, Y. Yao, “Quantum oscillations as a robust fingerprint
of chiral anomaly in nonlinear response in Weyl semimetals”, Phys. Rev. B 107, L081107
(2023), PRB Letter

C.Zeng, X.Q.Yu,Z.M. Yu, Y. Yao, “Band tilt induced nonlinear Nernst effect in topological
insulators: An efficient generation of high-performance spin polarization”, Phys. Rev. B 106,
L0O81121 (2022), PRB Lette

C. Zeng, G. Sharma, T. D. Stanescu, S. Tewari, “Partially-separated Majorana modes in a
disordered medium”, Phys. Rev. B 105, 205122 (2022)

Z. Cao, G. Zhang, H. Zhang, W. X. He, C. Zeng, K. He, D. E. Liu, “Probing electron-hole
weights of an Andreev bound state by transient currents”, Phys. Rev. B 106, 075416 (2022.)

C. Zeng", S. Nandy", S. Tewari, “Chiral anomaly induced nonlinear Nernst and thermal Hall
effects in Weyl semimetals”, Phys. Rev. B 105, 125131 (2022), Editors’ Suggestion

S. Nandy”, C. Zeng", S. Tewari, “Chiral anomaly induced nonlinear Hall effect in semimetals
with multiple Weyl points”, Phys. Rev. B 104, 205124 (2021)



16. C. Zeng, S. Nandy, S. Tewari, “Nonlinear transport in Weyl semimetals induced by Berry
curvature dipole”, Phys. Rev. B 103, 245119 (2021)

17. G. Sharma, C. Zeng, T. D. Stanescu, S. Tewari, “Hybridization energy oscillations of
Majorana and Andreev bound states in semiconductor-superconductor nanowire
heterostructures”, Phys. Rev. B 101, 245405 (2020).

18. C. Zeng, G. Sharma, T. D. Stanescu, S. Tewari, “Feasibility of measurement-based braiding
in the quasi-Majorana regime of semiconductor-superconductor heterostructures”, Phys. Rev.
B 102, 205101 (2020)

19. C.Zeng, S. Nandy, S. Tewari, “Fundamental relations for anomalous thermoelectric transport
coefficients in the nonlinear regime”, Phys. Rev. Research 2, 032066R (2020), Rapid Commun

20. C.Zeng, S. Nandy, A. Taraphder, S. Tewari, “Nonlinear Nernst effect in Bilayer WTe>”, Phys.
Rev. B 100, 245102 (2019)

21. C. Zeng, T. D. Stanescu, C. Zhang, V. W. Scarola, S. Tewari, “Majorana corner modes with

solitons in an attractive Hubbard Hofstadter model of cold atom optical lattices”, Phys. Rev.
Lett. 123, 060402 (2019), PRL

22. C. Zeng, C. Moore, A. M. Rao, T. D Stanescu, S. Tewari, “Analytical solution of the finite-
length Kitaev chain coupled to a quantum dot”, Phys. Rev. B 99, 094523 (2019)

23. C. Moore, C. Zeng, T. D. Stanescu, S. Tewari, “Quantized zero-bias conductance plateau in
semiconductor superconductor heterostructures without topological Majorana zero modes”,
Phys. Rev. B 98, 155314 (2018)

24. Z. Shao, Z. Tian, J. Pang, G. Feng, B. Guo, C. Zeng, Y. Yang, S. Liu, Q. Wang, “Optically
modulated charge transfer in TiO2-Au Nano-complexes”, Materials Research Express 1(2014)
045033




