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Variational Monte Carlo Approach for Elementary Excitations in
Quantum Magnets

Zheng-Xin Liu

Renmin University of China

Abstract: Quantum magnets provide a good platform to understand various
quantum phases of matter. While the elementary excitations in a magnetically
ordered ground states are known as magnons, geometric frustration can yield strong
fluctuations in relatively ‘high energy’ excitations which are beyond the linear spin
wave theory. Strong geometry frustration or spin orbital coupling in quantum
magnets can yield magnetically disordered ground states including the exotic
guantum spin liquid (QSL) phases. Like the band structure of electrons, the
fractionalized spinon excitations in QSLs can be fully gapped, or may form a conic
dispersion, or even form a fermi surface. The Variational Monte Carlo method,
which is based on Gutzwiller projected wave functions in the spinon representation,
provides a straightforward description of all these states. Through several examples,
we will illustrate the fractionalized excitations in magnetically ordered states, field
induce QSL phases and intrinsic QSLs.

*# Zheng-Xin Liu acquired his Ph.D. in the Hong Kong
oA University of Science and Technology in 2010. In the
following five years he worked in the Institute for
Advanced Study in Tsinghua University as a post doctor
and then as an associate member. He joined Renmin

e University of China in 2015. Dr. Liu's research area
7 A\ includes quantum magnetism, topological phases and
=\, | \\\\i\\{(&\\\\\\\\\\\ symmetries in condensed matter physics. Recently, his
interest is focused on quantum spin liquids in Kitaev materials and band structures

of itinerant electrons in magnetically ordered systems.
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Application of SSE on Different Quantum Many-Body System

Xue-Feng Zhang
Chongging University

Abstract: Stochastic Series Expansion (SSE) method is widely used in various
guantum many-body simulation. In this lecture, several systems will be discussed,
including quantum magnetism, ultra-cold atoms, trapped ions, Rydberg array and

SO on.

About the Speaker
Prof. Dr. Xue-Feng Zhang obtained a doctoral degree from

the Institute of Theoretical Physics, the Chinese Academy
of Sciences in 2011. Then, as a post-doc, he worked at the

Technical University of Kaiserslautern and the Max-Planck

Institute for the Physics of Complex Systems. Now, he is a

/ professor at Chongging University, China. His main
i A\ research interest is focusing on the theory of quantum
many-body systems, especially the topological phase of matter and ultra-cold atoms

in an optical lattice.
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