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Words of Welcome

On behalf of the local organizing committee, it is a great pleasure for me to wish you all
welcome to the 11th triennial congress of the International Society of Theoretical Chemical
Physics, ISTCP-2024, which will provide a unique opportunity to be updated on the latest
scientific development and to develop new scientific ideas.

The program of the conference follows the successful recipe of earlier conferences, and will
consist of plenary speakers and invited talks in a series of parallel sessions. In addition,
there will be poster presentations that are open to contributions from all participants. The
venue, compact and situated in a central location, in combination with the invigorating
sea breeze and the crisp Tsingtao beer on offer, should help create an atmosphere that
stimulates the exchange of scientific ideas.

For many, the conference will he the first opportunity to visit Qingdao, and I encourage
you use the opportunity to also explore North China either prior to or after conference. We
will organize several tour options for the free afternoon of the conference, as well as the
option to take a cable car (or hike) to the top of a Laoshan mountain overlooking the entire
Qingdao city.

I look forward to welcoming you to the 11th congress of the ISTCP 2024.

Wenjian Liu, Chair of ISTCP-2024
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Sunday, 13 October 2024

Time Huanghai Hotel Lobby (B ik K E)
08:30-16:00 Registration
Time Room 1 & 2, 1% floor (&1 L»)
16:00-16:40 . . .. .
Opening Ceremony Chair: Wenjian Liu
Plenary Lectures
16:40-18:10 David Clary Chair: William Miller
Hiroshi Nakatsuji Chair: Wenjian Liu
Time Dining Hall on the ground and first floor
18:30-21:00 Welcome Reception

Monday, 14 October 2024

Time Room 1 & 2, 1%t floor (- HEZX 8 A 0y)
Plenary Lectures
08:30-10:00 Martin Head-Gordon Chair: Daniel Crawford
Odile Eisenstein Chair: Zhigang Shuai
10:00-10:30 Coffee Break
Room 1, 1% floor | Room 2, 1% floor Room 3, 1’ floor Room 4, 2" floor Room 5, 3" floor Room 6, 20" floor
(ZWHLETX) | (EWTOEX) (CHEZUUT) BHBE-SWNE) (4 BEHSEIT) (1 B 1&])
ENDS Section 1 DEFT Section 1 SPECT Section 1 O(N) Section 1 SOFT Section 1 MEM Section 1
Chair: Wolfgan Domcke | Chair: Weitao Yang Chair: Yi Luo Chair: Edward Valeev | Chair: Daniel Crawford | Chair: Yuxiang Bu
William Miller Lucia Reining Trond Saue Masato Kobayashi Giuseppe Barca Shubin Liu
10:30-12:00 Jian Liu Jianwei Sun Hui Li Kaori Fukuzawa Yingjin Ma Dongxia Zhao
Yang Yang Wanzhen Liang Wei Hu Thijs Stuyver
12:00-13:30 Lunch Break, Sponsor Lecture by ByteDance in Room 4
ENDS Section2 | MLDD Section 1 CAT Section 1 EMBED Section 1 SPECT Section 2 BIO Section 1
Chair: William Miller| Chair: Jonathan Hirst Chair: Jun Li Chair: Tianyu Zhu | Chair: Leticia Gonzalez |Chair: Nadia Elghobashi-Meinhard:
Nancy Makri Steven Lopez Sergey Kozlov Troy van Voorhis Yi Luo Qiang Cui
13:30-15:30 Jiushu Shao Sungnam Park Weixue Li Emmanuel Fromager Héléne Bolvin Peter Kekenes-Huskey
' ’ Michael Thoss Alexei Kananenka Nuria Lopez Hong Jiang Mathieu Linares Sichun Yang
Zhonghan Hu Weiluo Ren Alexander Bagger Marco Govoni Qiang Shi
15:30-16:00 Coffee Break
ENDS Section 3 WET Section 1 CAT Section 2 MATER Section 1 SPECT Section 3 QC4QC Section 1
Chair: Jian Liu Chair: Piotr Piecuch | Chair: Xiaojing Liu | Chair: De-en Jiang | Chair: Robert Berger | Chair: Zhenyu Li
Benjamin Levine Shuhua Li Karoliina Honkala Xiaocheng Zeng Leticia Gonzalez Joonho Lee
16:00-18:00 Chaoyuan Zhu Debashree Ghosh Evgeny Pidko Jinlan Wang Bing Gu Zhendong Li
Zhenggang Lan Haibo Ma Hai Xiao Sergey Levchenko Elke Fasshauer Junxu Li
Amber Jain Jia Zhang Zhongyuan Lu Attila Csaszar
Hallway on the first floor (%230 E JiR)
19:30-21:30
Poster Session 1
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Tuesday, 15 October 2024

Time Room 1 & 2, 1% floor (2 H0y)
Plenary Lectures
08:30-10:00 Weitao Yang Chair: Xin Xu
Anna Krylov Chair: Peter Surjan
10:00-10:30 Coffee Break
Room 1, 1% floor | Room 2, 1* floor Room 3, 1* floor Room 4, 2™ floor Room 5, 3" floor Room 6, 20™ floor
(ZVCHOHTX) | (FBCHGEX) (CHEEUT) GHE—2WE) (4 MRS Q1)
WFT Section 2 DFT Section 2 MLDD Section 2 BIO Section 2 Relativity Section 1 MEM Section 2
Chair: Haibo Ma | Chair: james Patrick Lewis|] ~ Chair: Arif Ullah Chair: Qiang Cui Chair: Xiaosong Li Chair: Shubin Liu
10:30-12:00 Claudia Filippi Xin Xu Pavlo O. Dral Jin Yong Lee Anastasia Borschevsky Yuxiang Bu
' ’ Alex Thom Pina Romaniello Jing Ma Munir Salomao Skaf Edit Matyus Peifeng Su
Janus Juul Eriksen Xiao Zheng Zhou Lin Yi Wang Agustin Aucar
12:00-13:30 Lunch Break, Sponsor Lecture by MattVerse in Room 4
ENDS Section 4 WET Section 3 CAT Section 3 MATER Section 2 SPECT Section 4 MLDD Section 3
Chair: Michael Thoss| Chair: Jifi Pittner | Chair: Weixue Li Chair: Linjun Wang | Chair: Attila Csaszar | Chair: Milica Todorovié
Donghui Zhang | Katarzyna Pernal | Anastassia Alexandrova David Beljonne Trygve Helgaker Jonathan Hirst
Tucker Carrington| Jaec Woo Park Jun Li Zhigang Shuai Sonia Coriani Jacqueline Cole
13:30-15:30 | Frangoise Remacle| Agnes Szabados Nicola Gaston Daniel Escudero Daniel Crawford Guido von Rudorff
Oriol Vendrell Yang Guo Natalie Gelfand Aijun Du Michal Repisky Miao Liu
15:30-16:00 Coffee Break
ENDS Section 5 DFT Section 3 BIO Section 3 MATER Section 3 EMBED Section 2 SOFT Section 2
Chair: Tucker Carrington |Chair: Emmanuel Fromager| Chair: Steven Schwartz Chair: Aijun Du Chair: Troy van Voorhis | Chair: Edward Valeev
Chun-Wei Pao Andrew Teale Jin Wang Wenjie Dou Tianyu Zhu Hujun Qian
Jianshu Cao Igor Ying Zhang Nadia Elghobashi- Linjun Wang William Glover Steven Kirk
16:00-18:00 Seogjoo Jang Neil Qiang Su Meinhardt Elena Besley Zikuan Wang
Yi Zhao James Patrick Lewis Wei Zhuang Xiaojun Wu Jingxiang Zou
Yiqgin Gao
Hallway on the first floor (#5213 0 HR)
19:30-21:30 .
Poster Session 2
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Wednesday, 16 October 2024

Conference Dinner

Time Room 1 & 2, 1% floor (&£ H1.0y)
Plenary Lectures
08:30-10:00 Yundong Wu Chair: Yigin Gao
Laura Gagliardi Chair: Trygve Helgaker
10:00-10:30 Coftee Break
Room 1, 1% floor | Room 2, 1% floor | Room 3, 1% floor Room 4, 2™ floor Room 5, 3 floor Room 6, 20" floor
(EWTLETX) | (2LEX) (CBE2WT) GHE —sN=E) @HEWRSEIT) Q1 L)
CAT Section4 | MLDD Section4 | MATER Section 4 O(N) Section 2 EMBED Section 3 QC4QC Section 2
Chair: Anastassia |Chair: Pavlo O.Dral| Chair: Weigiao Deng Chair: Haibo Ma | Chair: William Glover | Chair: Zhendong Li
Alexandrova Lipeng Chen Momoji Kubo Edward Valeev Christoph Jacob Rahul Maitra
10:30-12:00 Jun Cheng Jin Wen De-en Jiang John Herbert Michele Pavanello Zhenyu Li
Christopher Stein Arif Ullah Karsten Reuter Dingshun Lv Yuchen Wang
Qian Peng
12:00-13:30 Lunch Break
13:30-18:30 Excursions
Room 1 & 2, 1% floor (- FEZX 8 F.0y)
18:30-21:00
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Thursday, 17 October 2024

Room 1 & 2, 1% floor (2 Hty)

Time
Plenary Lectures
08:30-10:00 Eberhard K.U. Gross Chair: Edward Valeev
Jiali Gao Chair: Shuhua Li
10:00-10:30 Coffee Break
Room 1, 1*t floor | Room 2, 1% floor | Room 3, 1% floor Room 4, 2™ floor Room 5, 3" floor Room 6, 20™ floor
(EWHLHETX) | (SHLJEIX) (2T GHE LU= (4 BERRSEIT) (21 =L
ENDS Section 6 CAT Section 5 DFT Section 4 O(N) Section 3 SPECT Section 5 SOFT Section 3
Chair: Mark Tuckerman | Chair: Sergey Kozlov| Chair: Ilaria Ciofini Chair: Shuhua Li Chair: Trygve Helgaker Chair: Wei Hu
10:30-12:00 Zlatko Baci¢ Luigi Cavallo Wei Wu Michael Dolg Robert Berger Qiming Sun
’ ’ Yijing Yan Ming Lei Chen Li Yuriko Aoki Christoph van Wiillen Jun Zhang
Jiti Vanicek Andrew Rappe Timothy Gould Ganglong Cui Youliang Zhu
12:00-13:30 Lunch Break, Sponsor Lecture by Al-chem in Room 4
ENDS Section 7 WEFT Section 4 CAT Section 6 BIO Section 4 MATER Section 5 MLDD Section 5
Chair: Zhonghan Hu| Chair: piere-FranoisLoos | Chair: Jun Cheng Chair:Yaoqi Zhou Chair: Yuchen Ma Chair: Jacqueline Cole
Mark Tuckerman Piotr Piecuch Zhipan Liu Steven Schwartz Weigiao Deng Guanhua Chen
1330.15:30 Maxim Gelin Feiwu Chen Mikhail V. Polynski Barak Hirshberg Krzysztof Szalewicz Jun Jiang
Samantha Jenkins | Katharina Boguslawski Jilai Li Jing Huang Dongwook Kim Milica Todorovié
Michat Tomza Jifi Pittner Xiaojing Liu Wenning Wang
15:30-16:00 Coffee Break
DFT Section 5 WFT Section 5 | Relativity Section 2 BIO Section 5 QC4QC Section 3
Chair: Igor Ying Zhang |Chair: Katarzyna Pernal| Chair: Eugene DePrince | Chair: Wei Zhuang Chair: Junxu Li
Ilaria Ciofini Mark R.Hoffmann | André Severo Pereira Gomes Yaoqi Zhou Kosuke Mitarai
L6:00.18.00 | Cheol Ho Choi Mihaly Kallay Jing Su Pietro Faccioli Xjao Yuan
Eduard Matito Thomas Jagau Minori Abe Hao Wang Zixuan Hu
Bruno Senjean Ke Liao Jun Gao
Hallway on the first floor (#5231 FH 0o 7L JER)
19:30-21:30
Poster Session 3
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Friday, 18 October 2024

Time Roo‘r‘n 1, 1% floor Roo‘r‘n 2, 1%t floor Room 3, l‘s\l floor Room 4, 2 ‘t:loor Room 5, 3" floor Room 6,#20‘h floor
(Z L ETIX) (ZLEX) (CHESBUT) GHEE —2WE) (4 BRFEIT) (1 BEZ A A
WET Section 6 DEFT Section 6 MLDD Section 6 | EMBED Section 4 | Relativity Section 3 MEM Section 3
Chair: Yang Guo Chair: Xin Xu Chair: Jin Wen Chair: Hong Jiang Chair: André Severo | Chair: Odile Eisenstein
08:30-10:00 Pierre-Frangois Loos |Juan Felipe Huan Lew-Yee | Dongqing Wei Matthew Hermes Pereira Gomes Krzysztof Szalewicz
' ’ Andreas Griineis Fenglong Gu Hanshi Hu Tomasz A. Wesolowski Eugene DePrince Piotr Piecuch
Zhenhua Chen Jan M. L. Martin Lin Shen Lyudmila Slipchenko Xiaoyan Cao Hui Li
Xiaosong Li
10:00-10:30 Coffee Break
Room 1 & 2, 15 floor (AL HLY)
Plenary Lecture
10:30-11:15 . . .
Debashis Mukherjee Chair: Mark R Hoffmann
11:15-12:00 Closing Ceremony Chair Wenjian Liu
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PO2-39

PO2-40

PO2-41

Towards consistent projection-based wavefunction in density functional theory embedding

Comparison of solvent electrostatic potential and improvement proposal for polarizable
continuum model

Role of electronic polarization in the primary charge-transfer states of the purple bacteria
reaction center: A polarizable QM/MM study with the integral-exact direct reaction field
method

Application of quantum embedding theory on lanthanide-based materials

Excitonic energy transfer under strong coupling from a semi-classical surface hopping
perspective

Ab-initio study on the effect of dipolar spin-spin interactions in singlet fission
Radiosensitizing potential of halo-uracils via low-energy electrons: A simulation study

Describing nuclear quantum effects in coupled nuclear-electron dynamics at gas-metal surface:
A ring polymer molecular dynamics extension to electronic friction

First-principles demonstration of nonadiabatic Thouless pumping of electrons in a molecular
system

A grid-based gauge-invariant non-perturbative solution of the Schrodinger equation for
electrons and nuclei in strong magnetic fields

Non-adiabatic molecular dynamics on ultrafast relaxation of ortho-nitrophenol upon
photoexcitation

Theoretical study of the spin transition processes of molecular systems

Phonon-mediated ultrafast energy- and momentum-resolved hole dynamics in monolayer black
phosphorus

Large-scale nonadiabatic dynamics study of doping process within PbSe quantum dots

Multi-scale modeling of hydroxyl radical reactions with isoprene in the gas phase and at the
air-water interface

AD initio investigation of the features of St:Tis(BOs):
Study of the influence of the grain boundary structure on the properties of CsPbBrs perovskite
Time-domain ab initio analysis of facet-dependent carrier dynamics in Cuprous oxide

Mechanism of lithium dendrite growth on iron surfaces toward high-performance and safe
anode-free lithium metal batteries

Computational screening of multi-resonance thermally activated delayed fluorescence (MR-
TADF) molecules for lasing application

Theoretical study on open-shell electronic structures of through-bond through-space hybrid
conjugated systems

GO

Yitian Zhu

Yuki Kanamaru

Yuquan Cao

Zewei Li

Priyam Kumar De

R. K. Kathir
Raj Roy

Ruihao Bi

Ruiyi Zhou

Sangita Sen

Satoi Wada

Shuming Bai

Siyuan Gao

Tenghui Li

Tianren Zhu

Mikayel Sahakyan
Mikhail Samatov
Minjae Kwen

Nannan Li

Rongrong Li

Ryohei Kishi
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PO2-44

PO2-45

PO2-46

PO2-47

PO2-48

PO2-49

PO2-50

PO2-51

PO2-52

PO2-53

PO2-54

PO2-55

PO2-56

PO2-58

PO2-59

PO2-60

PO2-61

PO2-62

Computational study on high-performance memristors utilizing nanomanipulation and device
architecture design

Theoretical studies of 0D-perovskite based luminescent materials
Intrinsic defects in B- site columnar-ordered halide double perovskites Cs: AgPdBrs
Growth kinetics of single-crystal covalent organic frameworks

Do Zimmermann-Traxler transition states always have strong explanatory power? --A
combined experimental and computational ‘archaeology of chemistry”’ study.

Analysis of organic reactions by combinatorial optimization and dimension reduction method

Mechanistic insights into water autoionization through metadynamics simulation enhanced by
machine learning

Enhancing molecular data through quantum chemical calculations: An overview of the
PubChemQC project

Predicting heat capacity of molecular fluids using interpretable machine learning models:
Application of the Fluid Thermo database

Scalable and accurate chemical property predictions using universal neural network potentials
as atomic descriptors

Machine learning force field construction of organmetallic complex materials: An equilibrium
molecular dynamics study on thermal conductivity calculation of copper phthalocyanine

Development of programs for identifying active sites on catalyst surfaces and constructing
databases for transition states

An Al-assisted pure density-based nonlocal functional

Fragment-based deep learning for simultaneous prediction of polarizabilities and NMR
shieldings of macromolecules and their aggregates

Unveiling the impact of the air-water interface on altering reaction mechanisms: Incorporating
DFT, AIMD, and CMD

Calculating potential energy surfaces with the variational quantum eigensolver

Enhancing variational quantum eigensolver with clifford transformation and robust parameter
optimization

Grid-based quantum simulation of photoexcited pyrazine
The application of Hardware heuristic ansatz in periodic system

How to experimentally detect planar tetracoordinate hydrogen within the indium framework?
An answer from quantum dynamics theory

Shuang Chen

Songqi Cao
Wenjun Chu
Xiangkun Yu

Zongchang Han

Lihao Qu

Ling Liu

Maho Nakata

Simin Li

Tomoya Shiota

Wenjie Zhang

Xiao Ma

Xiaoyu Zhang

Dongbo Zhao

Mohammad Hassan
Hadizadeh

Shizheng Zhang

Weitang Li

Xiaoning Feng
Xiaopeng Li

Xingyu Zhang
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PO2-64

PO2-65

PO2-66

PO2-67

PO2-68

PO2-69

PO2-70

PO2-71

PO2-72

PO2-73

PO2-74

PO2-75

PO2-76

PO2-77

PO2-78

PO2-79

PO2-80

PO2-81

PO2-82

Uranium dioxide-mediated carbon dioxide photoreduction
Automated review generation method based on large language models

Coupling simulations of spatiotemporal electromagnetic fields with simulations of ultrafast
photoinduced dynamics

Femtosecond pump-probe-spectra in the heptazine- H.O complex: A computational study

Simulating transient X-ray spectra of molecules and crystals from snapshots along the potential
energy surfaces

Accurate and efficient NMR shielding calculation with parallel, fully RI-boosted finite 1st
derivative framework

Linear response pCCD-based methods
Individual and cooperative superexchange enhancement in cuprates

Block-correlated coupled cluster theory for accurate static correlation of strongly correlated
systems

Excitonic model for excited state processes in molecular aggregate
When do tripdoublet states fluoresce? A theoretical study of copper(Il) porphyrin

QUEST#4X: an extension of QUEST#4 for benchmarking multireference wavefunction
methods

Triple electron attachments with a new Intermediate-Hamiltonian Fock-space coupled-cluster
method

Exhaustive screening of topological high-fold degenerate semimetal with chiral structure
Magnetic topological Weyl fermions in half-metallic In2CoSes

The description of atom and bond reactivity in the language of conceptual density (matrix)
functional theory

Structure and dynamics at Pt/water interfaces revealed by machine learning molecular
dynamics

Dimensionality reduction in electronic structure theory via nonlinear dynamics and machine
learning: Classical and quantum computing aspects

Multivalent interactions in sequence mediated spontaneous association of short RNA chains

Quantitative Studies of the Key Aspects in Selective Acetylene Hydrogenation on Pd(111)

GO

Xuelian Jiang
Shican Wu

Lorenz Griinewald

Sebastian Viktor
Pios
Weijie Hua

Xiao Liu

Pawet Tecmer
Tonghuan Jiang

Xiaochuan Ren

Xiaoyu Xie
Xingwen Wang

Yangyang Song

Yanmei Hu

Yan Wang
Qiunan Xu

Bing Wang

Feiteng Wang

Chayan Patra

Manas Mondal

Wenbo Xie
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PO3-1

PO3-2

PO3-3

PO3-4

PO3-5

PO3-6

PO3-7

PO3-8

PO3-9

PO3-10

PO3-11

PO3-12

PO3-13

PO3-14

PO3-15

PO3-16

PO3-17

PO3-18

PO3-19

PO3-20

PO3-21

Multiscale regulation of light-harvesting and quenching in LHCII protein
Long-range electron tunneling through protein junctions

Accelerating reliable multiscale quantum refinement of protein—drug systems enabled by
machine learning

ReaxFF force field parameter optimization based on enhanced sampling algorithm

Stability of Ru@Sno Z intl cluster on a CeO2 (111) surface and its catalytic activity in Water-
Gas-Shift (WGS) reaction.

Theoretical investigation of Fe-based perovskite for chemical looping partial oxidation of
methane

Importance of material surface structure for photocatalytic reactions in water

Computational insights into how Co/Mn dopants stabilize RuOz2 catalyst under OER conditions
Theory-driven catalyst design for propane dehydrogenation

Properties of metal-supported ZnO films and their application in water splitting

Kinetic simulations of methanol steam reforming and CO2 h ydrogenation

How to achieve both stability and activity in Fe-N-C electrocatalysts for ORR: Unifying roles
of O and S doping

Efficient and flexible approach for local distortion: Distortion distribution analysis enabled by
fragmentation

The role of bases and silver(I) additives in the ligand-promoted B-C(sp®)-H heteroarylation of
free carboxylic acids

Noncollinear functional construction schemes in different dimensions
From collinear functionals to noncollinear functionals
Exact constraint of density functional approximations at the semiclassical limit

A pointwise machine learning correction to eliminate error cancellation in density functional
approximation

Snap-shots of cluster growth: Electronic structures of a Zintl ion with a linear Fes core,
[Fe3Snis]*

Exact factorization-based density functional theory beyond the Born-Oppenheimer

approximation: Case study of a model system

Dynamic correlation in single-ion magnets using density matrix embedding theory

Yingjie Wang
Zdenek Futera

Zeyin Yan

Shuang Li

Sourav Mondal

Tingting Yang

Wenhui Ding
Wenrui Ma
Xin Chang
Yizhen Song
Yongjie Jiang

Yuan Yuan

Yunteng Liao

Zhewei Li

Yu Jing
Yunlong Xiao
Yunzhi Li

Zipeng An

Zisheng Li

Zixuan Wang

Zhebin Guan
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PO3-29
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PO3-42

PO3-43

PO3-44
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Dynamical mean-field theory of the Holstein polaron: Solving the impurity Green’s function by
discretizing the hybridization function

Towards realistic simulation of material with ab-initio correlated method

Dual-mode floquet quantum master equation for electronic transport in a bichromatic-driven
quantum dot

Machine learning assisted first-principles simulation of tunneling phenomena in spectroscopy
Memory kernel coupling theory: Obtain time correlation function from higher-order moments

New insights into phase space representations for finite-state quantum systems and applications
in nonadiabatic transition dynamics

The exact solution to the finite size one dimension model
Theoretical analysis of X-ray spectra of water
Stability of quantum systems beyond canonical typicality

Mechanisms of the interlayer charge transfer in two-dimensional heterostructures: nonadiabatic
molecular dynamics investigations

The electronic friction effects of strongly correlated systems
Photo-induced dynamics with continuous and discrete quantum baths

TD-DMRG study of exciton dynamics with both thermal and static disorders for Fenna-
Matthews-Olson complex

Theoretical calculation of organic host-guest doped materials with room temperature
phosphorescence

Hierarchical approximation and question-driven strategy for efficient computation of charge
transport in molecular devices

Design of bipolar organic matrices for rechargeable redox reactions in non-aqueous electrolytes
Device engineering optimization of organic photovoltaic assisted by machine learning

Theory of electron spin resonance spectroscopy in scanning tunneling microscopy

Modelling the emissive properties of NIR-emitters

Simultaneous intra- and intermolecular singlet fission through macrocyclic structures

PM6/L8-BO thin films through layer-by-layer engineering: Formation mechanism, energetic
disorder, and carrier mobility

Machine learning-assisted dual-atom sites design with interpretable descriptors unifying

(G

Zhecun Shi

Zigeng Huang

Vahid Mosallanejad

Wei Fang
Wei Liu

Xiangsong Cheng

Yang He
Yihao Zhao
Yu Su

Yuli Lei

Yunhao Liu
Zhaoxuan Xie

Zirui Sheng

Xiaoli Wang

Xuan Ji

Yanislav Danchovski
Yaping Wen
Lyuzhou Ye

Yixuan Li

Zhangxia Wang

Zihao Wen

Xiaoyun Lin
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DPA-Semi:Machine-learning-based  interatomic  potentials for group IIB to VIA
semiconductors: Towards a universal model
Machine learning-aided in-situ structure identification of low-dimensional carbon

nanomaterials from STM images
Predicting regioselectivity in functionalized fullerenes and carboncones using deep learning
Active learning for fast and robust dynamics simulations

Stability prediction of gold nanoclusters with different ligands and doped metals by deep
learning

UAIQM - the new generation of universal Al models
Performance prediction for all small-molecule-based organic solar cells
DC-PUHF: Toward large-scale quantum chemical calculation including static correlation

Accurate and efficient CCSD(T)/CBS: Development and application for complicated molecules
up to 1000 atoms

Accurate chemical reaction modeling on noisy intermediate-scale quantum computers using a
noise-resilient wavefunction ansatz

Variational quantum computation for large molecules using matrix product state inspired ansatz

Quantum equation-of-motion method with triple excitations reduced by perturbation and
symmetry

Quantum structure search for molecular ground-state energy computation
A hybrid framework for simulating molecular systems on quantum computers

Integrating self-initialized local thermalizing lindblad operators for variational quantum
algorithm with quantum jump: Implementation and performance

Circuit-efficient Qubit-excitation-based variational quantum eigensolver

Kylin-V: An open-source package calculating the dynamic and spectroscopic properties of
large systems

Metal-centered boron-wheel cluster of YOB112- with rare Ditn Symmetry
Theoretical studies on strong coupling mechanism between surface plasmon and molecules
Analytical derivative approaches for vibro-polaritionic structures and properties

Electronic absorption and circular dichroism spectra of one-dimensional bay-substituted chiral
PDIs: Effects of intermolecular interactions, vibronic coupling and aggregate size

Quantum chemical approaches based on renormalized states for strongly correlated systems

Towards an exact description of Compound I in P450

Xingchen Zhang

Yanbo Li

Yang Wang
Yifan Hou

Yuming Gu

Yuxinxin Chen
Zhiwen Zhao
Masatsugu Nishida

Peter Nagy

Xiongzhi Zeng

Yi Fan

Yuhan Zheng

Yunong Li
Zhanou Liu

Zhihao Lan

Zhijie Sun

Yihe Xu

Xinran Dong
Xueyang Zhen
Xunkun Huang

Yuchuan Xu

Yifan Cheng

Yifei Huang
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Parallel and GPU-accelerated implementation of density matrix renormalization group
Kylin 1.2: An advanced ab-initio density matrix renormalization group program

A multi-reference random phase approximation theory

Diffusion quantum Monte Carlo studies multi-reference systems

Exact analytic solutions of Schrédinger equations with non-separable variables: A case study of
1D quartic potential

Formally exact and practically useful analytic solution of harmonium

Distinct single-electron actinide—actinide bonding and fullerene-enhanced magnetism in two-
dimensional diactinide endohedral metallofullerene monolayers

Molecular descriptors for high-throughput screening of inverted singlet—triplet gap materials

Employing uncertainty-driven active learning strategies to construct full-dimensional
intermolecular potential energy surfaces within spectroscopic accuracy

Learning molecular conformational energies using semi-local density fingerprints

Development of a compact Ansatz via operator commutativity screening to avoid local traps and
barren plateaus

Tools for Overcoming Reliance on Energy-Based Measures in Chemistry: a Tutorial Review
Response of the Mechanical and Chiral Character of Ethane to Ultra-Fast Laser Pulses
Ultra-fast laser pulses as a probe of electron dynamics:A next generation QTAIM perspective

Chirality reversal with the carrier-envelope phase: A next generation QTAIM interpretation

_ CCU

Yingqi Tian
Yinxuan Song
Yuqi Wang
Zhiru Huang

Zhiyuan Yin

Wengqing Yao

Xiaokun Zhao

Yu Pang

You Li

Zhuofan Shen

Dibyendu Mondal

Tianlv Xu

Tianlv Xu

Huan He

Xinjie Zhou
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ISTCP

The International Society of Theoretical Chemical Physics (ISTCP) was founded by Janos Ladik
in 1990 and is currently coordinated by President Erkki Bréndas and Vice Presidents Leticia
Ganzélez, Peter Gill, Anna Krylov, and Mark R. Hoffman. The major activity of ISTCP is to
organize a triennial congress to showcase the achievement and advances in theoretical chemical
physics, with special emphasis on the interaction between experimental and theoretical physical
chemistry, chemical physics, materials and life sciences.

ISTCP-2024

Conference theme
Theoretical algorithm software of theoretical chemistry physics and its application

© Electronic and nuclear dynamics & statistics (ENDS)

© Wave function theory for electronic structure (WFT)

© Density functional theory and time-dependent density functional theory for electronic structure
(DFT)

© Low-order scaling methods for electronic structure (O(N))

© Quantum computing for quantum chemistry (QC4QC)

© Computational spectroscopy (SPECT)

Computational catalysis (CAT)

Computational biology (BIO)

Computational materials (MATER)

Machine learning and data-driven approaches (MLDD)

Embedding methods for electronic structure (EMBED)

Software design and development (SOFT)

Relativistic electronic structure theory of heavy-element chemistry (Relativity)

©O O OO0 OO0 O 0

Augqing Tang, Joe Paldus, and Bogumil Jeziorski memorial symposium/Chemical insights
(MEM)

GO
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Host
International Society of Theoretical Chemical Physics
Shandong University

Organizer
School of Chemistry and Chemical Engineering, Shandong University

Chair: Wenjian Liu
Vice chair: Erkki Brandas

International Advisory Committee

Gustavo Aucar, Ria Broer, Hazel Cox, Jirgen Gauss, Peter Gill, Leticia Gonzélez, Kersti
Hermansson, Mark R. Hoffman, Chao-Ping Hsu, Jin Yong Lee, Shuhua Li, Eduardo
Ludena, Benedetta Mennucci, Hiromi Nakai, Jozef Noga, Sourav Pal, Martin Quack,
Dennis Salahub, Peter Schwerdtfeger, Thereza A. Soares, Péter R. Surjan, Alja Tadjer,
Oscar Ventur

Local Organizing Committee
Wenjian Liu, Yuxiang Bu, Yang Guo, Zhonghan Hu, Jilai Li, Haibo Ma, Yuchen Ma,
Dongju Zhang, Hao Wang, Qiunan Xu, Chenyu Wu, Xiaoyu Xie

Contacts

Fan Li: +86 13325025598
Qian Wang: +86 17865429321
Email: istcp@istcp2024.com
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General Information

Conference time
13-18 October, 2024

Opening hours of the registration desk

Saturday, 12 October, 2024 14:00-18:30
Sunday, 13 October, 2024 08:30-17:00
Monday, 14 October, 2024 08:30-17:00
Tuesday, 15 October, 2024 08:30-17:00
Wednesday, 16 October, 2024 08:30-17:00
Thursday, 17 October, 2024 08:30-17:00
Name Badges

During the congress, please wear your badge at all times. The badge is your entrance ticket
to the session halls.

Lectures

The length of the talks is as follows:

Plenary Lectures: 37 min talk + 8 min discussion
Invited Lectures: 25 min talk + 5 min discussion

Poster Awards

The winners will be announced during the closing ceremony on Friday, 18 October.
Attention: The winners of the poster awards need to attend the closing ceremony. If a
winner is absent at the ceremony, the award will be awarded to the next candidate on the
list.

_ CCU
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Floor Plan

[ Registration ] Huanghai Hotel Lobby ( % /&K JE K% )
[ Opening & Closing] Room 1 & 2, first floor ( 4% 21 %)
[ Plenary Lectures] Room 1 & 2, first floor ( — 23 L)
[Parallel Sessions] There are 6 parallel sessions as below.
(D Room 1, first floor ( — 23 H QO HT X )
2 Room 2, first floor ( 2 H 0 JF X )
® Room 3, first floor ( — 23T )
@ Room 4, second floor ( =% — 2% )
(® Room 3, third floor (4 #4525 )T )
©® Room 6, 20th floor (21 1% =1L [7] )

[Poster] Hallway on the first floor ( — 1521 18 & Jf )
[ Welcome Reception] Dining Hall on the ground and first floor
[Lunch] Dining Hall on the ground and first floor

[ Conference Dinner] Room 1 & 2, first floor ( 23 F10)

Y Take the elevator to the 19th floor and
take the stairs to the 20th floor
(FRABEIZ0ME, ERBN216)
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%" MattVerse Limited"

Develop and commercialize Batte-r-_ 17

Design Automation(BDA) for new §

energy industry

51055 Combining Al and multiscale simulation,

we strive to accelerate the development
of new energy industries.

Technology MattVerse BDA Platform

Material Discovery:
Al+Q Chemi

y module

Material

End-user Application:

Battery Design:
SOH & Safety module

Electrochemical module

Material

Reversed Material
discovery

Balancing
strategies

The combination of Al and quantum chemistry methods
leads to material property predictions that are 1 order of
magnitude more accurate and 4 orders of magnitude
faster than traditional methods.

Through a unique Al + mechanistic model, it is possible to
extract multidimensional aging information, such as
lithium dendrite growth, from short-term charging and
discharging data. This enables accurate predictions of the
battery's remaining useful life and thermal runaway risk.

. .j s

"% = Modulus
aipal

%‘ lon-conductivity

By leveraging Al and smart mesh generation technologies,
the efficiency of battery simulation is increased by 2 orders
of magnitude. With intrinsic material properties included,
dynamic and accurate predictions of battery aging
processes are achieved.

Material
Discovery

Cell Design

Using advanced kinetic simulation technology, the effects
of manufacturing processes such as slurry mixing, drying,
and calendering on the mesoscopic morphology of
electrodes and battery cell performance are evaluated,
thereby bridging the gap between material development
and battery cell design.

Process
optimization

BMS
Application

Slurrying Drying Calendering

AN MattVerse Limited

Unit 915 of 17W Building, Science Park, NT, Hong Kong Email: info@mattverse.com




— About Us

ByteDance Research focuses on frontier technologies in the field of Al, including Al for Science, Machine Translation,
Video Foundation Model, Robotics Research, Machine Learning Fairness, etc. At the same time, it is committed to
applying research findings, providing technical support and services for the company's existing products and
businesses.

Our Al for Science team is dedicated to addressing challenges in biology, physics, and materials science through
advanced computational tools, including Machine Learning, Computational Chemistry, and High-Throughput
Computation. Our aim is to drive breakthroughs in natural sciences with innovative methodologies, ultimately
contributing to global progress and well-being.

— Research Fields

In this interdisciplinary field of quantum chemistry and machine learning force fields, we merge deep domain knowledge
in physics and chemistry with fast-paced, data-driven research and engineering. Our focus is on the contributions to
GPU-accelerated density functional quantum chemistry software, GPU4PySCF, which is open-sourced to facilitate fast
and high-quality data curation. Leveraging this robust data foundation, we advance state-of-the-art machine learning
force fields and molecular dynamics technologies to address critical challenges in biology and materials science.

We focus on scaling up models, data, and applicable systems with general representation and architecture, aiming to
tackle scientific challenges previously considered insurmountable. Our focus areas include:

¢ Build models for various biological molecules involving proteins, nucleic acids, and organic small molecules to solve
problems related to structure/conformation prediction, property prediction, and molecule generation.

e Combining large language models and multimodal capabilities to address practical challenges in the fields of biology
and chemistry.



Neural Network based Quantum Monte Carlo

We focus on developing neural network-based Quantum Monte Carlo methods that leverage the powerful
expressiveness of neural networks to directly represent wavefunctions. This approach provides high accuracy and the
capability to handle strongly correlated and multi-reference systems. Through our innovative research, we are
pioneering advancements in this emerging field.

Large Scale Ab initio Quantum many body Calculation

We are dedicated to enhancing quantum chemistry simulations for large-scale systems, crucial for a wide range of
applications including chemical reactions, catalysis, superconductivity, and surface chemistry. We focus on developing
and applying various quantum embedding methods to systems up to 100,000 orbitals, especially those with significant
electron correlations. Leveraging modern quantum chemistry approaches, such as quantum algorithms and quantum
Monte Carlo methods, we aim to create advanced, accurate simulation tools.

e BAMBOO: a predictive and transferable machine learning force field framework for liquid electrolyte development
Arxiv

¢ Enhancing GPU-acceleration in the Python-based Simulations of Chemistry Framework
Arxiv

o GPU-Accelerated AFQMC
Arxiv

¢ Symmetry enforced solution of the many-body Schrédinger equation with deep neural network

Nature Computational Science in press

¢ A computational framework for neural network-based variational Monte Carlo with Forward Laplacian

Nature Machine Intelligence 6.2 (2024): 209-219.

¢ Electric Polarization from a Many-Body Neural Network Ansatz

Physical Review Letters 132.17 (2024): 176401.

¢ Towards the ground state of molecules via diffusion Monte Carlo on neural networks

Nature Communications 14.1(2023): 1860.

e Ab initio calculation of real solids via neural network ansatz

Nature Communications 13.1 (2022): 7895.

¢ Toward practical quantum embedding simulation of realistic chemical systems on near-term quantum computers

Chemical Science 13 (31), 8953-8962

¢ Ab initio quantum simulation of strongly correlated materials with quantum embedding

npj Computational Materials 9 (1), 78

Let’s quy Connected ‘ ﬂ @ByteDancer m (@ByteDance u (@ByteDance
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