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Computational approaches are playing increasingly important role in
the advances of condensed matter physics and gquantum material
research, In parficular, in guantum many-body systems, where strong
correlations among multiple degrees of freedom including electronic,
spin, lattice and orbital, have rendered conventional analyfic and
perturbative methods inadequate. On the other hand, modern
computational approaches, such as exact diagonalization, quantum
Monte Carlo, density matrix renormalization group, tensor network
renormalization group and neural network and artificial intelligence,
are inherently hon-perturbative and unbiased, and could, in principle,
tackle guantfum many-body systems in controlled manner.

n light of the rapid developments in computational approaches, and
the lack of their systematically intfroduction and education to senior
undergraduate and graduate students and junior researchers in the
Hong Kong area, we would like fto organize the Hong Kong
Computational Physics Study Group. The form of the study group Is
flexible, on average, one or two seminar talks during the week and
one hands-on tutorial during the weekend per month from September
to November 2019.

The purpose of the study group is to provide a full coverage of modern
computational technigues to give in-depth understanding and first-
hand experience to students and junior researchers, and subsequently
boost the research activities and developments of fthese
computational approaches in guantum many- body systems in Hong
Kong area. The selected lecturers are active researchers working in the
very front of these fields, and fthe Iinferactions and potential
collaborations between the lecturers and parficipants are strongly
encouraged.

Invited Speakers and Lecturers

® Exact diagonalization
Prof. Andreas Laeuchli (University of Innsbruck, Austria)
Dr. Hanging Wu (Sun Yat-Sen University)

® Quantum Monte Carlo for interacting fermions

Prof. Fakher Assaad (University of Wuerzburg, Germany)
Dr. Zi Yang Meng (The University of Hong Kong)

® Quantum Monte Carlo for interacting bosons/spins

Prof. Stefan Wessel (RWTH Aachen University)

Dr. Nisheeta Desal (University of Kentucky)

Dr. Hui Shao (Beljing Normal University)

Dr. Zheng Yan (Fudan University/The University of Hong Kong)

® MPS and DMRG

Prof. Ying-Jer Kao (National Taiwan University)
Dr. Ling Wang (Zhejiang University)

® Tensor-network states and Renormalization Group
Prof. Tao Xiang, Academician (Institute of Physics, CAS)
Prof. Zhengcheng Gu (Chinese University of Hong Kong)

Contact Us yz5151725@126.com

Dr. Rul-Zhen Huang (Kavli Institute of Theoretical Sciences, UCAS)



TOPIC IN SEPTEMBER
EXACT DIAGONALIZATION

INVITED SPEAKER

Prof. Andreas Lauchli
University of Innsbruck, Austrilia

B universitat
" innsbruck

Lecture 1: Basics of Exact Diagonalization

Time: 14:00 Tuesday (Sep. 10)
Venue:CPD-LG.62, LG/F, Central Podium,
Centennial Campus, HKU

Lecture 2: Applications of ED In Frontier PhysiCs

Time: 14:00 Wednesday (Sep. 11)
Venue: CPD-2.14, 2/F, Run Run Shaw Tower,
Centennial Campus, HKU

Univ.-Prof. Dr. sc. nat. Andreas Lauchli works at the Insfitut for
Theoretische Physik, Universitat Innsoruck. He is inferested in the
theoretical and computational exploration of correlated
gquantum matter in condensed matter and AMO systems. His
group strives to understand novel phases of matter, quantum
crifical phenomena and guantum systems out of equilibrium. His
research buillds on a blend of concepts and ideas from
condensed matter theory, statistical mechanics, guantum field
theory and quantum Iinformatfion. He also develops and
Implements innovative computational algorithms in order fo
perform large-scale computer simulations on high-performance
computers. He Is currently heading the Institute of Theoretical
Physics at Innsbruck University.

Tutorial and Code Demonstration

Time: 10:00 Friday (Sep.13)
Venue: CPD-G.01, G/F, Cheng Yu Tung Tower,

Centennial Campus, HKU

Dr. Hanging Wu Is an associate professor at the School of
Physics of Sun Yat-Sen University since 2017. His research
Inferests include topological states under interaction, quantum
Dr. Hanging Wu spin liquids, etc., as well as quantfum many-body numerical
Sun Yat-Sen University methods, exact diagonalization, guantum Monte Carlo, etc.

All are welcome.
Refreshment will be served.
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Quantum Monte Carlo for Interacting System
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SPEAKER Dr. Zi Yang MENG
University of Hong Kong

Abstract: In these three lectures, Mr. Chuhao Li, Gaopel Pan and Dr. ZIi Yang Meng will give pedagogical
iInfroduction to the gquantum Monte Carlo method for interacting fermion systems. Conceptual and
tfechnical aspects of the determinantal quantum Monte Carlo will be discussed in detail, also covering the
recent methodological developments. Fresh results on quantum critical points and non- Fermi liquid, I1.e.
the critical phenomena arising from the strong coupling between Fermi surface and bosonic fluctuations
will be discussed, as well as the recently realized situation of interaction between topological order and
itinerant electrons -- in the form of gauge field couples to matter field -- will be illustrated. For the |latter, not
only Its static but also dynamical properties, are revealed via unbiased large-scale numerical efforts. In the
end, possible future directions in combining numerical methods and quantum field theory In the era of
big-data and artificial intelligence in pursuing the understanding of correlated electron systems will be
Infroduced.
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Lecture 1: Basics of Quantum Monte Carlo Simulation

Time: 14:00 Wednesday(Oct. 9)
Venue: KKLG111, LG1/F, K.K. Leung Building

Lecture 2: Applications in quantum material research

Time: 14:30 Thursday (Oct. 10)
Venue: Room 522, 5/F, Chong Yuet Ming Physics Building

Tutorial and Code Demonstration

Time: 10:00 Friday (Oct.11)
Venue:CPD-3.16, 3/F, Run Run Shaw Tower,

Centennial Campus

Gaopel, PAN and Chuhao, LI
Institute of Physics
Chinese Academy of Science

All are welcome. Contact Us yz5151725@126.com

Refreshment will be served.
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Lecture 1: Numeric and topological order & Quantum Monte Carlo for spin systems
Time: 14:00 Monday & 10:00 Tuesday (Nov. 4&5)
Venue: MBI103, 1/F, Main Buillding & Room 522, Chong Yuet Ming Physics Bullding

Prof. Yang Qi is currently working at Fudan University. He is interested in the
ftheoretical physics, mainly studies quantum many body phenomena such
as strong correlated electronic system, topological order and quantum
ohase transition. His research area also include using numeric simulation
methods to study quantum many body systems.

research inferests Incl

systems with and with

Dr. Zheng Yan Is postdoctoral fellow at HKU. His

ude developing quanfum

Monte Carlo algorithms to study spin/boson

out constraints. His lecture

will focus on explanations of various QMC
algorithms for inferacting spin/lboson systemes.

Lecture 2: From DMRG & MPS to Tensor Network

Time: 14:.00 Wednesday & 10:00 Thursday (Nov. 6&7)
Venue: CPD-2.16, 2/F, Run Run Shaw Tower & CPD-G.02, G/F, Cheng Yu Tung Tower

problems.

Prof. Ying-Jer Kao works at the Department
Taiwan University and National Center for
His research interests are employing computational methods
combined with analyfical fools fo stfudy novel phenomena due
fo strong correlations in many-body systems. In the past few
vears, he has studied a wide variety of correlated systems to
elucidate the underlying physics within. Furthermore, he is also
advancing numerical methods to study previously unattainable

Lecture 3: Imaaginary fime dynamics (Analytic Continuation)

Time: 10:00 Friday (Nov. 8)
Venue: Room 522, Chong Yuet Ming Physics

Buillding

/heng Zhou is an outstanding undergraduate student of Fudan University,

stochastic analysis continuation method to

his research works focus on using quantum Monte Carlo combined with

study excitation spectra of

gquanfum many-body systems and the spectral characteristics of various

low-energy excitations.

All are welcome.

Contact Us

of Physics, National

Theoretical Sciences.

vz5151725@126.com

Refreshment will be served.
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