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EDUCATION
Fudan University, Department of Physics Shanghai, China
PhD in Theoretical Physics (Condensed Matter Theory) Sept. 2021 — Present

- Elite PhD program (10/125), GPA: 3.82/4.0
- Supervised by Prof. Yang Qi
- Thesis title: Phase fluctuations and novel phenomena in two-dimensional superconductors

Fudan University, Department of Physics Shanghai, China
BSc in Physics, GPA: 3.65/4.0 (top 15%) Sept. 2017 — Jun. 2021
- Relative courses: Linear Algebra, Probability and Statistics, C/C++ and Python Programming,

Computational Physics, Embodied Intelligence, etc.

ACADEMIC EXPERIENCE

Phase fluctuations, pseudogap, and Fermi arcs in 2D superconductors

» Developed a phenomenological theory of phase-disordered superconductor, combining pertubative expansion and
disorder-average technique, which revealed the universal connection among phase fluctuations, pseudogap and
Fermi arcs in 2D superconductors.

» Validated the predicted phase-fluctuation-driven pseudogap and Fermi arcs with exact determinant quantum
Monte Carlo (DQMC) simulations; Extracted the real-frequency electronic spectra by approximately solving the
ill-conditioned inverse of integral transformation using the stochastic analytic continuation (SAC) algorithm.

o Developed high-performance DQMC and SAC code in modern C++, incorporating Markov chain Monte Carlo
and simulated annealing at the algorithmic level; Addressed essential technical aspects including numerical
instability when inversing matrices with high condition numbers, serialization in MPI programming, and
implementing Eigen-MKL wrapper; Certain variants of the code are open-sourced at [dgmc-framework. git] and

respectively.
+ Related papers:

1. X.-C. Wang and Yang Qi, Phase fluctuations in two-dimensional superconductors and pseudogap
phenomenon, [Phys. Rev. B, 107, 224502f (2023).

2. X.-C. Wang, Xiao Yan Xu, and Yang Qi, The interplay of phase fluctuations and nodal quasiparticles:
ubiquitous Fermi arcs in two-dimensional d-wave superconductors, arXiv:2310.05376| (2023).

Emergent magnetic pseudogap from phase fluctuations and the coherent enhancement

« Investigated the spin-lattice relaxation rate 1/T1T of phase-disordered superconductors up to bubble graph and
leading-order vertex correction; Identified magnetic pseudogap, emerging entirely from normal-state phase
fluctuations, and the coherent enhancement of 1/777 signals in the normal state of s-wave superconductors.

» Leveraged adaptive high-dimensional Monte Carlo integration to compute spin susceptibility; Accelerated the
hotspot code with Numba JIT compilation.

+ Related paper: X.-C. Wang and Yang Qi, in preparation (2025).

Geometric localization length and criticality of disordered, ideally flat Chern band

» Explored the localization transition of ideally flat Chern band and innovatively proposed that its localization
length and criticality have a quantum geometric origin; Extended the transfer matrix algorithm novelly to the
optimally localized hybrid Wannier basis.

» Developed efficient Python code for the transfer matrix calculation of localization length, specifically computing
the Lyapunov spectra associated with a product of random matrices; Overcame the numerical instability of
consecutive transfer matrix multiplications through periodic QR factorization; Optimized the CPU and memory
usage by leveraging the sparse structure of Wannier basis.

+ Related paper: X.-C. Wang and Yang Qi, in preparation (2025).

LANGUAGES & TECHNICAL SKILLS

Languages: Mandarin, English
Computer Science: C/C++, Python, Linux Server/Shell, Git


mailto:xuchengwang21@m.fudan.edu.cn
https://jefferywang.xyz
https://github.com/JefferyWangSH/dqmc-framework
https://github.com/JefferyWangSH/sac
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.107.224502
https://arxiv.org/abs/2310.05376
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1. X.-C. Wang and Yang Qi, Phase fluctuations in two-dimensional superconductors and pseudogap phenomenon,

[Phys. Rev. B, 107, 224507 (2023).

2. X.-C. Wang, Xiao Yan Xu, and Yang Qi, The interplay of phase fluctuations and nodal quasiparticles: ubiquitous

Fermi arcs in two-dimensional d-wave superconductors, [arXiv:2310.05376| (2023).
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