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PuBLICATIONS

1. Spin excitations arising from anisotropic Dirac spinons in YCu3(OD)gBr2[Br 33(0OD)g 67]

Lankun Han, Zhenyuan Zeng, Min Long, Menghan Song, Chengkang Zhou, Bo Liu, Maiko Kofu, Kenji
Nakajima, Paul Steffens, Arno Hiess, Zi Yang Meng, Yixi Su, Shiliang Li#
Phys. Rev. B 112, 045114 (2025)

Universal collective Larmor-Silin mode emerging in magnetized correlated Dirac fermions
Chuang Chen, Yuan Da Liao, Chengkang Zhou, Gaopei Pan, Zi Yang Meng, Yang Qi*
Phys. Rev. B 110,L121112(2024)

Dimensionality crossover to a two-dimensional vestigial nematic state from a three-dimensional antifer-
romagnet in a honeycomb van der Waals magnet

Zeliang Sun*, Gaihua Ye*, Chengkang Zhou*, Mengqi Huang, Nan Huang, Xilong Xu, Qiuyang Li, Guoxin
Zheng, Zhipeng Ye, Cynthia Nnokwe, Lu Li, Hui Deng, Li Yang, David Mandrus, Zi Yang Meng, Kai Sun,
Chunhui Rita Du, Rui He#, Liuyan Zhao#

Nat. Phys. 20, 1764—1771 (2024)

(Journal Impact Factor: 19.3, Corresponding News)

Spectral evidence for Dirac spinons in a kagome lattice antiferromagnet

Zhenyuan Zeng*, Chengkang Zhou*, Honglin Zhou*, Lankun Han, Runze Chi, Kuo Li, Maiko Kofu, Kenji
Nakajima#, Yuan Wei, Wenliang Zhang, D. G. Mazzone, Zi Yang Meng#, Shiliang Li*

Nat. Phys. 20, 1097—1102 (2024)

(Journal Impact Factor: 19.3, Corresponding News)

Dynamical properties of quantum many-body systems with long range interactions
Menghan Song, Jiarui Zhao, Chengkang Zhou, Zi Yang Meng#
Phys. Rev. Research 5.033046 (2023)

Evolution of Dynamical Signature in the X-cube Fracton Topological Order
Chengkang Zhou*, Meng-Yuan Li*, Zheng Yan#, Peng Ye, Zi Yang Meng
Phys. Rev. Research 4.033111 (2022)

Detecting Subsystem Symmetry Protected Topological Order Through Strange Correlators
Chengkang Zhou*, Meng-Yuan Li*, Zheng Yan, Peng Ye#, Zi Yang Meng?
Phys. Rev. B. 106.214428(2022)

Amplitude Mode in Quantum Magnets via Dimensional Crossover
Chengkang Zhou, Zheng Yan, Han-Qing Wu, Kai Sun, Oleg A. Starykh, Zi Yang Meng?
Phys. Rev. Lett. 126, 227201 (2021)

XXZ-Ising model on the triangular kagome lattice with spin 1 on the decorated trimers,
Chengkang Zhou, Yuanwei Feng, Jiawei Ruan, and Dao-Xin Yao™
Phys. Rev. E 98, 012127 (2018)
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MANUSCRIPTS UNDER REVIEW

1. Quantum Fisher Information as a Probe of Critical Scaling in Frustrated Magnets: Signatures from
Kagome Quantum Spin Liquid
Zhengbang Zhou*, Chengkang Zhou*, Menghan Song, Yong Baek Kim*, Zi Yang Meng*
arXiv:2603.19951 (2026)

2. Quantum Fisher Information as a Thermal and Dynamical Probe in Frustrated Magnets: Insights from
Quantum Spin Ice
Chengkang Zhou*, Zhengbang Zhou*, Félix Desrochers, Yong Baek Kim#, Zi Yang Meng#
arXiv:2510.14813 (2025)
Nat. Commun. (accepted)

3. Spectroscopic evidences for the spontaneous symmetry breaking at the SO(5) deconfined critical point of
J-QQ3 model
Shutao Liu*, Yan Liu*, Chengkang Zhou*, Zhe Wang, Jie Lou, Changle Liu#, Zheng Yan#, Yan Chen#
arXiv:2512.11329 (2025)

TeAcHING EXPERIENCE

Teaching Assistant, Physics problem-solving tutorials 2020-2023

ReceNnT TALKS

Quantum Fisher Information as a Thermal and Dynamical Probe in Frustrated spin system
automate2026, Cergy-Pontoise, France 2026.05.12

RESEARCH INTERESTS

My research centers on dynamical spectra in quantum magnetism, integrating large-scale quantum Monte Carlo
simulations, stochastic analytic continuation, and quasiparticle approaches (including linear spin wave and
Schwinger boson theories) to uncover collective excitations and phase-transition signatures in magnetic and
topological quantum materials. Representative outcomes include identifying the amplitude (Higgs) mode via
dimensional crossover [Phys. Rev. Lett. 126, 227201 (2021)], revealing dynamical signatures of fracton topological

order [Phys. Rev. Research 4.033111 (2022)], and collaborating with experimental teams to interpret spectroscopic
observations in candidate quantum spin liquids [Nat. Phys. 20, 1097—-1102 (2024)].

Looking ahead, my research plans are as follows:

1. Extracting entanglement information from dynamical spectra

o Quantum Fisher Information: Recent developments at the interface of quantum many-body physics and quantum
information science have introduced new concepts, such as Quantum Fisher Information (QFI). QFI is accessible
through spectral functions, thereby bridging quantum entanglement and dynamical experimental observations. In
my recent work [arXiv:2510.14813 (2025) & arXiv:2603.19951 (2026)], I developed a framework to compute QFI from
large-scale quantum Monte Carlo simulations and applied it to investigate the thermal and dynamical properties
of frustrated spin systems. Our results demonstrate that QFI can effectively capture signatures of fractionalized
excitations and phase transitions in frustrated magnets. In the future, I plan to further explore QFI applications in
other quantum many-body systems, such as quantum spin liquids and topological materials, to uncover new insights
into their entanglement properties and dynamical behaviors.

2. Investigating the phase diagram and dynamical properties in the kagome lattice

o Spectral properties in YCu3(OD)¢Br2[Br,(OD)(;_,)]: Through collaboration with experimental teams, I have inves-
tigated spin spectral functions in the kagome-lattice antiferromagnet YCu3(OD)g¢Bry[Br,(OD)(;_,)], establishing the
prospect of realizing a Dirac quantum spin liquid in this material by demonstrating that the observed spectral fea-
tures violate quasi-classical predictions [Nat. Phys. 20, 10971102 (2024)]. Motivated by these observations, I plan to
further map out its phase diagram using Schwinger boson mean-field theory and other rapidly developing numerical
methods, such as neural-network quantum states. The goal is to identify possible quantum spin liquid phases and
their dynamical signatures in this kagome-lattice system.
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