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As 2024 comes to a close, ICTP-AP actively
responds to UNESCQ's “International Decade of
Science for Sustainable Development,” a global
coordination initiative. We are further
strengthening our necessary capacity building for
talents and institutions while continuously
improving our open science infrastructure. We
have expanded our network and promoted
international scientific collaboration.

2024 marks the fifth year since the establishment
of ICTP-AP. We are committed to advancing the
development of scientific education platforms and
disciplinary fields to meet current and future
challenges, dedicated to providing a
communication platform for scientists and
students in the Asia-Pacific region in the forefront
of basic science. We have taken multiple
measures to attract their participation in our
activities and projects. This year, we have also
seen a continuous increase in the proportion of
female participants, demonstrating our efforts and
achievements in promoting gender equality.

Science related to sustainable development faces
numerous challenges, including limited
recognition of the importance of basic science and
inadequate investment, as well as the
complementarity and trade-offs among different
sustainable development goals. Therefore, we
aim to strengthen knowledge sharing through
support for open science, enhancing the
capabilities of institutions and personnel in basic
science, technology, research, innovation, and
engineering, so that science can benefit humanity.
ICTP-AP is working to create a public
“ecosystem” that gradually opens up resources
such as high-performance computing and

machine learning, providing equal research and
learning opportunities for researchers from
various institutions.

In terms of international collaboration, we
participated in several important international
events in 2024. We have partnered with various
domestic and international research institutions to
promote knowledge development in the forefront
of theoretical physics. It is worth emphasizing that
ICTP-AP maintains an open attitude towards
innovation, especially in the fields of machine
learning and quantum computing. We understand
that these emerging technologies are not in
conflict with our basic science and theoretical
physics; rather, they complement each other. We
hope to bridge the gap between the scientific
community, policymakers, the private sector, and
the public to enhance public scientific literacy,
promote international scientific cooperation, and
strengthen support for basic science.

Looking ahead, ICTP-AP will continue to promote
the openness and cooperativeness of scientific
research, reinforcing our influence in the
Asia-Pacific region. We look forward to working
with all of you to explore the unknown fields of
science and embrace more challenges and
opportunities.

| would like to thank every colleague and partner
who has contributed to the development of
ICTP-AP. Let us work hand in hand to create a
better futurel

Wu Yueliang
Director, ICTP-AP
December 2024
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RESEARCH

The International Centre for Theoretical Physics
Asia Pacific (ICTP-AP) offers an excellent
academic environment to facilitate the
advancement of physical sciences, gathering a
team of distinguished young scientists who
conduct rigorous, cooperative, innovative
research in frontier and interdisciplinary science
ranging from quantum field theory, string theory,
cosmology, black holes, gravitational wave
detection, particle physics to machine learning.

Today, ICTP-AP supports cutting-edge research
on wide-ranging topics in physical science,
organized under the following main groups:
Astrophysics and Cosmology, Phenomenology of
Particle Physics, String Theory and Quantum
Gravity, Gravitational Wave Experimental Physics,
and Computational Physics and Cosmology,
Gravitational Quantum Field Theory and
Unification Theory. Read more about these

research lines on the following pages.
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Research Direction:
Astrophysics

and Cosmology
AR

The research direction of astrophysics and
cosmology at ICTP-AP focuses on the
early Universe, black holes, general
properties of gravitational effective field
theories, and dark matter particle
astrophysics.
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Researchers at this direction study the formation
mechanisms of primordial black holes and their
implications in gravitational wave detections and
JWST observations. The researchers investigate
ultralight dark matter, focusing on their roles in
compact object binary mergers and in multi-band
gravitational wave observations. The researchers
also consider more general candidates of dark
matter, to explore their possible production
processes at early Universe and observational
signatures across a wide range of experiments.
Taking such a multi-messenger approach not only
enhances the reliability of potential discoveries,
but also opens up new avenues for scientific
research.
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Future research interest at this direction involves
exploring new approaches of probing dark matter
and gravitational theories beyond GR with current
and upcoming experiments, such as gravitational
wave observations and sky survey. Given the
rapid advancements in astronomical observations

and deep-space missions, it is crucial to maintain
a comprehensive perspective on the broader
landscape of fundamental physics.
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Publication Highlights

X. Y. Chu, M. Nikolic, and J. Pradler, Successful Freeze-Out of Strongly Interacting Dark Matter with
Even-Numbered Interactions. Phys. Rev. Lett. 133 (2024), 021003.

DOI: 10.1103/PhysRevLett.133.021003

M. C. Chen, H. Y. Liu, Q. Y. Zhang, J. Zhang, Probing massive fields with multiband gravitational-wave

observations. Phys. Rev. D 110 (2024), 064018.

DOI: 10.1103/PhysRevD.110.064018

A. Guo, J. Zhang, H. Yang, Superradiant clouds may be relevant for close compact object binaries. Phys.

DOI: 10.1103/PhysRevD.110.023022

H. L. Huang, Y. Cai, J. Q. Jiang, J. Zhang, and Y. S. Piao, Supermassive Primordial Black Holes for
Nano-Hertz Gravitational Waves and High-redshift JWST Galaxies. Res. Astron. Astrophys. 24 (2024),

Rev. D 110 (2024), 023022.

091001.
DOI: 10.1088/1674-4527/ad683d

B

DOI: 10.1103/PhysRevD.109.044035

DOI: 10.1103/PhysRevD.109.024030

J.B. He, H. L. Deng, Y. S. Piao, and J. Zhang, Implications of GWTC-3 on primordial black holes from
vacuum bubbles. Phys. Rev. D 109 (2024), 044035

H. Y. Liu, Y. S. Piao, and J. Zhang, Probing higher-spin particles with gravitational waves from compact
binary inspirals. Phys. Rev. D 109 (2024), 024030
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Research Direction:

Phenomenology of

Particle Physics
R

Phenomenology of particle physics is an important
research direction of theoretical physics that
bridges the gap between fundamental theories
and experimental observations. This research
direction at ICTP-AP focuses on the study of
collider phenomena, new physics beyond the
Standard Model, effective field theories, and
innovative frameworks S-matrix bootstrap to
explore the fundamental nature of particle
interactions.
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While the Standard Model has been highly
successful in explaining particle physics at lower
energy scale, it leaves several fundamental
questions unanswered, such as the nature of dark
matter and the hierarchy problem. Currently, there
is no signal of new physics, indicating the energy
scales of new physics maybe be much higher
than current collider energies. Effective Field
Theory (EFT) provides a powerful framework to
describe their effects at lower energy scale.
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The researchers in this direction are trying to
explore the other new physics theories to
understand these puzzles in a better way.
Additionally, the group-is exploring how to use
on-shell amplitude method to simplify the EFT
calculations. The group also implements novel
method, such as S-matrix bootstrap, to explore
the space of possible quantum field theories, to
understand strong dynamics and gravity
scattering amplitudes, and to investigate the
properties of both known and hypothetical
particles.

Publication Highlights

XN ABNRRTARETRSHHARFREIEIL L
SV YREIRIE, LUEERANMEAYIEF P
KiFZike tbsh, ZNARFTINEERTERIR
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C. Csaki, T. Ma, J. Shu, Trigonometric Parity for Composite Higgs Models. Phys. Rev. Lett. 121 (2018),

231801.

https://doi.org/10.1103/PhysRevLett. 121.231801

C. Csaki, C.-S. Guan, T. Ma, J. Shu, Twin Higgs with exact Z2. JHEP 12 (2020) 005.

https://doi.org/10.1007/JHEP12(2020)005

T. Ma, J. Shu, M.-L. Xiao, Standard model effective field theory from on-shell amplitudes. Chin. Phys. C 47

(2023), 023105.
https://doi.org/10.1088/1674-1137/aca200

H. K. Liu, T. Ma, Y. Shadmi, M. Waterbury, An EFT hunter's guide to two-to-two scattering: HEFT and

SMEFT on-shell amplitudes. JHEP 05 (2023), 241.

https://doi.org/10.1007/JHEP05(2023)241

T. Ma, A. Pomarol, F. Sciotti, Bootstrapping the chiral anomaly at large Nc. JHEP 11 (2023), 176.

https://doi.org/10.1007/JHEP11(2023)176
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Research Direction:

String Theory and

Quantum Gravity
BB T3

String theory, which aims to unify general relativity
and quantum mechanics, could be used to
describe spacetime in extreme conditions, such
as near a black hole or the big bang singularity,
where quantum gravitational effects are
significant. The researchers in String Theory and
Quantum Gravity group study the physics of
quantum black holes, strongly coupled quantum
field theories, and the fundamental principles of
holographic correspondence.

SZEC SRR R IEREF %, SR
HARE R TR, LEmRREMTsAIRIER
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In recent years, the researchers in this direction
have tried to resolve some long-standing
problems in theoretical physics. For instance, they
applied the conformal field theory technique to the
Navier-Stokes equation in hydrodynamics and
successfully derived the famous scaling laws of
2D turbulence, which generalized Prof. Polyakov's
previous study from Princeton University.
Moreover, they proposed a new approach to
Hawking's celebrated black hole information
paradox. This new method provides a more
physical picture for rotating black holes, which
differs from the island formula currently in the
literature.
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The researchers in-this-direction broadly studied
the formal theory side of high energy physics and
gravity theory, emphasizing the quantum effects
of black holes_In particular, they try to apply
advanced techniques from quantum field theory
and string theory to some physical problems that
can be performed and cbserved in experiments
and laboratories.

BHERRRARZHREEYIENS | HEIEA
NEILHE, LEHXTFRANE TR, 53E,
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The researchers in this direction also used
conformal field theory to calculate gravitational
waves generated by non-extremal rotating black
holes. This extended the previous results by Prof.
Strominger's team from Harvard University on
near-extremal rotating black holes. The paper has
been published in the journal Physical Review D.
The student's thesis work based on this paper has
been awarded as the 2023 best undergraduate
thesis of universities in Beijing. Currently, we are
further studying how to calculate possible
quantum gravitational signals in gravitational

waves.

ZHR A RN FTA R BHEHEHET R
TR hE s R R ERIS| R, XM TR BT RHX
FStromingerB#FREIPA Z Bl X T i kinheft £ REY
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RERRERRERIIEEE, B, ZHFN
HIEEH—TIRFAETES | PR AERNETF
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Besides, the researchers in this direction studied
quantum gravity effects in the near-horizon region
of black holes and their implications for the
AdS/CFT correspondence. Surprisingly, they have
found that the long-standing problems of
Yang-Mills confinement and mass gap can
possibly be resolved by the near-horizon quantum
effects. The results will be published in some
upcoming papers.

s, ZAPARAREHFRRENRXIHNE
FEI MR R BXFAS/CFTI B Re < AIRIF
BE, TR KBEFETENG- KRR RN
AERRR) A AT BB A AR VB FR MG R R, X
L REVG A RTEEEMIEH.

Publication Highlights

J. Nian, Kerr Black Hole Evaporation and
Page Curve. Int. J. Mod. Phys. D, 33 (2024),
2450030.
https://doi.org/10.48550/arXiv.1912.13474

J. Nian, W. J. Tian, Gravitational Waves of
Non-Extremal Kerr Black Holes from
Conformal Symmetry. Phys. Rev. D 110
(2024), 104006.
https://doi.org/10.1103/PhysRevD.110.104006

J. Nian, X. Q. Yu,and J. W. Ye, A
Non-Unitary Conformal Field Theory
Approach to Two-Dimensional Turbulence,
arXiv:2210.06762.

J. Nian, Hawking Radiation, Entanglement
Entropy, and Information Paradox of Kerr
Black Holes, arXiv:2312.14287.

X. L. Liu, J. Nian. And L. A. P. Zayas,
Quantum Corrections to Holographic
Strange Metal at Low Temperature,
arXiv:2410.11487.




Direction:

Gravitational Wave

Experimental
Physics
3| 7RSI

People in the direction of gravitational
wave experimental physics at ICTP-AP
conduct experimental research on the
detection of gravitational waves, with
affiliations to two major experimental
collaborations in the world: Taiji and LIGO,
which target relatively low and high
frequency range respectively.

ZIRRAERARERTRET 517 BRNE
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o

B

The Taiji team conducts R&D in preparation for

gravitational wave detection in space, which
targets the millihertz frequency range. Their work
includes developing hardwares such as high
precision propulsion technologies operating at the
micro-Newton level. They also work on data
analysis techniques and build pipelines to detect
various important targets such as supermassive
black hole mergers, extreme mass ratio inspirals,
stochastic background of gravitational waves, etc.
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The LIGO group works on data analysis LIGOHIAM A FHIE DT BEAMNM R, HALXE
techniques, and develops specialized algorithms TR EER B, WUMLIGOM SRR IS % F 5

and pipelines to extract key information regarding

HEARNXBERS. tiliBREZ-LEXHNR

the nature of our universe from LIGO's data.

They try to answer fundamental questions such B, fla: BYRNERENA, FTEFAME

as: what is the nature of dark matter? why is YEtb R YR %,
there more matter than anti-matter in our
universe?

Publication Highlights

=

=

&

H. K. Guo; K. Sinha, D. Vagie; G. White, Phase transitions in an expanding universe: stochastic
gravitational waves in standard and non-standard histories. J. Cosmol. Astropart. P. 1 (2021).
https://doi.org/10.1088/1475-7516/2021/01/001

A. Romero, K. Martinovic, T. A. Calliste, H. K. Guo, M. Martinez, M. Sakellariadou, F. W. Yang; Y. Zhao,
Implications for First-Order Cosmological Phase Transitions from the Third LIGO-Virgo Observing Run.
Phys. Rev. Lett. 126 (2021), 151301.
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.126.151301

LIGO Scientific Collaboration; Virgo Collaboration; KAGRA Collaboration ; Constraints on Cosmic Strings
Using Data from the Third Advanced LIGO-Virgo Observing Run. Phys. Rev. Lett. 126 (2021), 241102.
https://journals.aps.org/pri/abstract/10.1103/PhysRevLett. 126.241102

H. K. Guo, K. Riles, F. W. Yang, Yue Zhao, Searching for Dark Photon Dark Matter in LIGO O1 Data.
Commun. Phys., 155 (2019)
https://www.nature.com/articles/s42005-019-0255-0

H. K. Guo, J. H. Hu, Y. Xiao, J. M. Yang, Y. Zhang, Growth of Gravitational Wave Spectrum from Sound
Waves in a Universe with Generic Expansion Rate. arxiv:gr-qc/2410.23666
https://arxiv.org/abs/2410.23666

H. K. Guo, S. Li, Y. Xiao, J. M. Yang, and Y. Zhang, Estimating the uncertainty of cosmological first order
phase transitions with numerical simulations of bubble nucleation. Phys. Rev. D 110 (2024), 063541.
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.110.06354 1
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Research Direction:

Computational

Physics and

Cosmology
HEYIRRT B

Advanced data analysis and machine learning
have become indispensable in gravitational wave
research. Transformer-based models and deep
neural networks have been developed to denoise
data and extract gravitational wave signals from
complex, non-stationary noise environments.
These methods significantly enhance the
precision of signal detection, opening new
avenues for extracting meaningful physical
insights and improving the reliability of
astrophysical findings. The integration of machine
learning aids in overcoming challenges in
space-based gravitational wave data analysis,
making the extraction and interpretation of weak
signals more robust.

Recent research in this direction has focused on
developing advanced Al techniques for
space-based gravitational wave detection and
analysis, addressing several key challenges:
non-stationary noise handling, signal denoising,
parameter estimation. These advancements are
particularly important for future space-based
gravitational wave observatories like LISA, Taiji,
and TianQin, where complex noise environments
and computational efficiency are critical
challenges.
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Future research is set to delve into novel
approaches for probing dark matter and testing
gravitational theories beyond general relativity.
This work is crucial for leveraging current and
upcoming experimental data from gravitational
wave observations and sky surveys. By
combining multi-messenger approaches and
advanced computational tools, researchers can
push the boundaries of fundamental physics,

fostering new discoveries in the dynamic field of

cosmology and astrophysics.

Publication Highlights

REATRRANRTI B ERFNEY R LK
Mt XARXIEM 5| FHIEIL, XKW IIEXF
R = B A0 BN B SR BY 51 77 R R A K R I B Y
LRBEEXEE, BIESZEEFENLHE
Mt ETH, R AR LSRR YIEF RS
5, WEFEP R EWIEF TME Lo

H. Wang, M. H. Du, P. Xu, and Y. F. Zhou, Challenges in Space-Based Gravitational Wave Data Analysis
and Applications of Artificial Intelligence. Sci. Sin.-Phys. Mech. As. 54 (2024): 270403.

DOI: 10.1360/SSPMA-2024-0087

H. Wang, Y. Zhou, Z. J. Cao, Z. K. Guo, and Z. X. Ren, WaveFormer: Transformer-Based Denoising
Method for Gravitational-Wave Data. Mach. Learn.: Sci. Technol. 5 (2024).

DOI: 10.1088/2632-2153/ad2f54

Non-Stationary Instrumental Noises with Deep Neural Network. Phys. Lett. B 858 (2024), 139016.
DOI: 10.1016/j.physletb.2024.139016

B. Liang, M. H. Du, H. wang, et al., Rapid Parameter Estimation for Merging Massive Black Hole Binaries

Y. X. Xu. M. H. Du, P. Xu, B. Liang, and H. Wang, Gravitational Wave Signal Extraction against

Using Continuous Normalizing Flows, Mach. Learn.: Sci. Technol.5 (2024), 045040.

DOI:10.1088/2632-2153/ad8da9
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Direction:

Gravitational Quantum Field
Theory and Unification Theory

SIHEFTIeNgE—IEL

! Foundations of
the Hyperunified
: Field Theory .

Vue-Liang Wi

Based on the gravitational quantum field theory
(GQFT), the new physics phenomena of
gravidynamics governed by the inhomogeneous
spin gauge symmetry were explored. In GQFT,
the fundamental gravitational field is a spin-related
gravigauge field rather than a metric field in
general relativity (GR). The gravidynamics of
gravigauge field enables us to derive the
generalized Einstein equation (symmetric tensor)
and the new equation(antisymmetric). To simplify
the analyses, the dynamic equations of
gravitational interaction are linearized by keeping

terms up to the leading order in the dual

gravigauge field. Such linearized dynamic

15

equations were applied into two particular
gravitational phenomena. Firstly, we consider the
linearized equations in the absence of source
fields, which is shown to have five physical
propagating polarizations as gravitational waves,
i.e., two tensor modes, two vector modes, and
one scalar, instead of two polarizations in the
general relativity. Secondly, we examine the
Newtonian limit in which the gravitational fields
and the matter source distribution are weak and
static. We analyze the motion of a photon in this
weak and static gravitational background, and
investigate three classical tests: (i) the deflection
of light, (ii) the time delay of light, and (iii) the
gravitational redshift. It turns out that the GQFT
gives exactly the same prediction of the
gravitational redshift effect as in the GR, so that
this kind of experiments cannot be used to
distinguish these two theories. On the other hand,
the light deflection and the Shapiro time delay do
predict differently in the GQFT than in the GR,
due to the dependence of the parameter, which
reflects the breaking down of equivalence
principle. Thus, we can probe and constrain the
GQFT with the associated experiments. As a
consequence, the most stringent constraint is
provided by the radar time-delay experiment
carried out by the Cassini spacecraft with Yw
=10"°.

ICTP-AP
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BEFSIHEFIFHIE(GQFT) R T H B e B X R
MBS R NI RN R ESIHEF
it R, E&35|0172EBREX510AET,
FEERNAEMRZ. X5 HMNFFHEIT X5
HHEE (M XERTE A RN R FREY
["X3|H77%5#]) #TT7THR. AEkD i, @
R X @5 D AE T Wk Rt 5| DB E
TR XS NFEHE, AREMEUHNFERE
NMAFHEXSINRK. —BREERTRBRZNG
MTLETTE, ERT|ASINATHERL
TEEERARAFEAS DK WDHKER
. WITRERUN—TMITERUERR, MAZ
BE XA RN KERERER. Z2H
RETHRIRTE S| DHFYEIR D NS ES

BATHMIRR. BEHESHEXBSIHEH5E,
BEITSIAMAFEREFHEFABE S KRN
ENFUEHEHRBEHX R FMAIFEXIEEYIE
MR FRENFTZ B, TBEEERK
FEBHSSANERTHNEL, ART=Z1TEH
Wik () AR, (i) XHEER,
(iii) 5|H4a%. HRKRA, 5IHBFHIEXTS|H
R RTINS XA IE4EE, EEARK
AXWHIEIL, HFEFRREESINEFHESF
AEEIL, XS FRIEMShapiro  BYEILE
B, WENTSAE, BLILAIXY5IHEFHES
BV B B PR R EIEIR, Shapiro AY
B RSN R XA IS w 4 AR
HA: Yw =105,

Publication Highlights

Y. K. Gao, et.al., Linear dynamics and classical tests of the gravitational quantum field theory. Phys. Rev.

D 109 (2024), 064072

https://doi.org/10.1103/PhysRevD.109.064072

Y .-L. Wu, Gravidynamics, Spinodynamics and electrodynamics within the framework of gravitational
quantum field theory. Sci. China Phys. Mech. Astron. 66 (2023), 260411.

https://doi.org/10.1007/s11433-022-2052-6

Y .-L. Wu, Foundations of the Hyperunified Field Theory. World Scientific: 2022; Vol. 13, p 396.

https://doi.org/10.1142/12868
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TALENT

DEVELOPMENT

ICTP-AP will introduce and cultivate relevant
researchers in alignment with the Centre’s
strategic development plan, to enhance its
research capacity and achieve its research
objectives. This year, one new tenured-track
assistant professor, three research
associate, and ten postdocs (including three

foreign postdocs) have joined us.

ICTP-AP has attached great importance to
the cultivation of young scientists and
worked to create a favorable academic
environment for young talents while
providing support for them to apply for talent
programs. In 2024, three members of
ICTP-AP received the support of the General
Program of the National Natural Science
Foundation of China (NSFC), the Young
Scientists Fund of the NSFC, and the Fund

of National Talent Program.

ICTP-APRLHR LR AL S HMEF AR AR,
RHAPOHFIREES, SMEH BT SE, RO
MMA—KIMENBHIZ, =B ERVIBIFAR ZM10E
BtfE (BE=2MEER) .

POBEENTFERERNET, ENITEREFN
FEMFER, THEERFERNEE, WHAATE
B8, 20244, L= (I MDFRE T ERB AR
FESZHLUE . ERAANFESEFTEHE
B2 E. ERFAATERZE.

ICTP-AP
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Our New Member

AR

Xiaoyong Chu: Tenure-track assistant professor

filR s : RKHBNERE R

Research Interests(T 5334 i):

Models and Detections of Dark Matter and Dark Sector Physics,
Particle Physics beyond the Standard Model.

Linxiao Cong: Research Associate

MER: ERFIBIRRR

=

Research Interests(tf 5334 ):

Micro thrust calibration, vibration isolation, weak signal detection

He Wang: Research Associate
Eiif: ERFIBIARR
Research Interests(Tf 5334 i):

Application of machine learning to gravitational wave data processing

Jing Liu: Research Associate
Nm: ERFIBIFARER
Research Interests(Tf 5334 i):

The early Universe and stochastic gravitational-wave backgrounds
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2024 Joined Postdocs
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Alessia Segati
Graduation School: Physics Department, University of Milan

Research Area:
AdS/CFT Correspondence, Gauged Supergravity, Black Holes,
Supersymmetric Localization

Federico Faedo
Graduation School: Physics Department, University of Milan

Research Area:
Gauged Supergravity, Black Hole Solutions, Orbifold Geometries,

AdS/CFT Correspondence

Nilanjandev Bhaumik
Graduation School: Indian Institute of Science, Bengaluru
Research Area:

Inflation, Primordial Black Holes, Stochastic Gravitational Wave
Background

Pan Guo (ZFE})
Graduation School: University of Chinese Academy of

Sciences (UCAS)
Research Area:

Data Processing in Space Gravitational Wave Detection, such as Sky
Location and Parameter Estimation of Double White Dwarf Sources
and Massive Black Hole Binaries

Pin Gao (&&)
Graduation School: Beijing Normal University
Research Area:

Gravitational Wave Data Processing

ICTP-AP
PROGRESSREPORT

2024 Joined Postdocs

Bxis

Jianchao Mu (&)
Graduation School: UCAS
Research Area:

Plasma Physics, Fluid Mechanics, Engineering Thermophysics

Mai Qiao (3FiE)
Graduation School: Institute of Theoretical Physics, Chinese

Academy of Sciences (CAS)
Research Area:

Stochastics Gravitational Wave Backgrounds, Cosmological Phase
Transition, Dark Matter Direct Detection.

Jun-Shuai Wang (E{#£Ih)

Graduation School: Jilin University

Research Area:

Vector Meson Effects on Multi-Skyrmion States from the Rational Map
Ansatz, Multi-skyrmion States in the Skyrme Model with a False
Vacuum Potential

Chengjie Yang (#E7R)
Graduation School: Institute of High Energy Physics, CAS

Research Area:
SMEFT, Positivity bound, Scattering Amplitude

Fu-Guo Yang (#AEHE)
Graduation School: Institute of Theoretical Physics, CAS

Research Area:
Black Hole Physics and AdS/CFT Duality
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Visiting Scientists

Visiting Scientists

hiaFE
hia)F &

To enhance the international development of the AmnEAOEREIE, BEPOERREEE

Centre and foster a more robust international SE, BOKBAYCDISESE RSB OFFEEA
academic atmosphere, ICTP-AP warml s
o : S B

welcomes visiting scholars from all over the world

to conduct academic exchange and cooperation. L .
1(“1P-AP£%-@¥TEIWMHJ%

— i

2 Py cvitational wave pr/S!

PR @T%f,gﬁéq

Afite

e
AR A Fithl” AEHTE

Prof. Danny Marfatia from the University of Hawaii visited the
Centre in April, and gave a seminar with the title "High-energy

LIGO3| gk Be: %‘go
Physics with Gravitational Waves". With a high interest now in =
XA AR, TR DR
% (5] 73 X
[CTP-AP SRGEAEMI AN FRGFOETE HRFHFEE M
WEZRANE.

gravitational waves, which is also a focus of study for the Centre,
he had extensive discussions with people here.

B R RAFHDanny Marfatia#$% 20245481418 7 ICTP-AP,
HET—HEARS “SEVEBETSINENMAR . tEFH
MR 5| RN AR RN R, M5lREER 0
MRER, MarfatiaFESAFHITT 2T IR,

Prof. Leopoldo A. Pando Zayas from the University of Michigan Prof. Yue Zhao from the University of Utah hfh A SRR ZIFF20244E58 56 835 A
visited ICTP-AP in May 2024. During this period, he gave a visited the Centre during May and June. He ICTP-AP, AT —SAIRE “SH B
seminar talk and participated in two frontier forums organized by gave a seminar with the title "Searching for

IJ=ts = i N
ICTP-AP ("Black Holes and Wormholes" and "Supersymmetry in New Physics Beyond the Standard Model of THRRRRBMES" o IESMT AOH
Physics and Mathematics"). He highly praised the Centre's fast Particle Physics". He also participated in the LNETE, HRRZFENIZET HHREHE
development and research environment. summer school organized by the Centre and Fo. I OLMEITE EENEME, HEHD
BEEAF M Leopoldo A. Pando Zayas#igF 2024458341 shared his research experience with the H— G R HE 2
ICTP-AP, TEftIAIRISAIE, fMRFT —HHdSEi, #2857 steenis’ ricfinsicose Sonaborlen i

people in the Centre, and enjoyed very much

_AP4BADSFR SNBSS S “ o e = b S “ A4 s
ICTP-APAALEA- M ELAIEE ( “BRSHRET M “YEENHE R ———

FRRTEBITFRIE” ) o MITICTP-AP HIBER EBAFRIFEL T T
EETM.
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Visiting Scientists
HiagE

ICTP-AP Winter School
on Theoretical Physics

Nov, 25 - Nov, 29, 2024

Beijing + China

Prof. Jun'ichi Yokoyama from the Kavli IPMU,
Tokyo University visited ICTP-AP in
November 2024. During his visit, he gave a
colloguium titled “Quantum aspects of
inflationary cosmology”, which was open to all
teachers and students, and exchanged views
on questions from the teachers and students.
He said that it was a pleasant experience
when interacting with the scientists here on
various topics.

RREAFFRHBEHRFMAIIun'ichi Yokoyama
HIRT2024F1183AR TICTP-AP, FEfEIA5(R]
HAiEl, fth&RT —HWSEBEFRHEFERT
Bw, FHEXIMELR HAYEEUHTT T IR
&, fhRE, SEBMAOHEHRARMZ MY
BUAITRANRRIT R, XthRIE 2 — /6
HRAEHA,

ICTP-AP
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Visiting Scholars

* Dr. Rui Sun, from Korea Advanced Institute of
Science and Technology

* Dr. Fengwel Yang, from University of Florida

* Dr. Anna Tokareva, from Hangzhou Institute for
Advanced Study (HIAS), UCAS

* Prof. Wei-Tou Ni, from National Tsing Hua
University

* Dr. Jahed Abedi, from UCAS

* Prof. Yue Zhao, from University of Utah

* Prof. Leopoldo A. Pando Zayas, from University of
Michigan

* Dr. Hong-Kai Liu, from Israel Institute of
Technology

» Prof. Ignazio Ciufolini, from University of Salento

* Dr. Yong Xu, from MITP, Mainz University

* Post Doctor Andrew Miller, from Utrecht University

* Dr. Ziyu Dong, from IFAE, Barcelona

» Dr. Gen-Liang Li, from Putian University

* Poul H. Damgaard, from Niels Bohr International
Academy

¢ Jian-Xin Lu, from University of Science and
Technology of China

* Hong La, from Tianjin University

» Bo Feng, from Beijing Computational Science
Research Centre

» Laurent Baulieu, from Sorbonne University

» Bin Chen, from Ningbo University/Peking
University

* Yue-Liang Wu, from International Centre for
Theoretical Physics Asia-Pacific UCAS

* Kimyeong Lee, from Belijing Institute of
Mathematical Sciences and Applications

* Jinwu Ye, from Great Bay University

* Wen-Li Yang, from Northwest University

* Jun'ichi Yokoyama, from Kavli IPMU, Tokyo

University

Exchange Students

* Mu-Chun Chen, from Wuhan University
* Dian Jiao, from Nanjing Normal University
» Xuanye Fan, from University of Malaya

* Fangzhou Guo, from HIAS, UCAS

* Zhonghao Luo, from HIAS, UCAS

» Jingrui Zhang, from HIAS, UCAS

* Hong Su, from HIAS, UCAS

» Xu Li, from Institute of High Energy Physic, CAS
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I CTP AP ICTP-AP Winter School on Theoretical Physics
[
From November 25-29, 2024, the first ICTP-AP 2024F11825H%29H, ICTP-APERIEICYIIEL

Winter School on Theoretical Physics was A L ETRR I, AR R E SRS E T 174
successfully held in Beijing. This Winter School SR ERSMITIRES, M ST B Ean
brought together seventeen top experts from both

local and international backgrounds and taught AR A AR R A, ERIREFHIE, &
students the cutting-edge hot spots and research Bit, 5|08, RFYIE. FEFEFRE. &8
methods in fields around theoretical physics, HREXEMZEIH, 608 FES5IFCYIEMENER

mainly involving disciplines such as quantum field
theory, string theory, gravitational theory, particle
SCIentIfIC ACtIVItIeS physics, and cosmology. During the five-day
school, 60 students had in-depth exchanges and
A ; : . : g 4
?*/ﬁﬁb interactions with top international experts in the
field of theoretical physics.

MRERHT T RANNRARSER.

Campus Events

ICTP-AP’s Professors invite experts and scholars RORNHEITRIERE A2 AFENHARANE
from distinguished universities and institutes RPEDCTP-APLESRANTITS RS, S

globally to d-ellver reports on Semln?rs and the 755 A B R S IR ST B B S AR S I ER S S
ICTP-AP Winter School on Theoretical Physics, . . . o
%, FEHFEAR _LBRIRA &7,

aiming at carrying out academic exchange and
teaching students the cutting-edge hot spots and
research methods in fields around theoretical
physics
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Jan 11, 2024

Title: UV-IR connections in scattering amplitudes: power of unitarity and causality

Seminars

Speaker: Associate Prof. Anna Tokareva

To broaden students' scientific perspectives and NERFERNFZNEMN T RaARFEME, B Affiliation: Hangzhou Institute for Advanced Study, UCAS

master the latest advancements in frontier DB EISE E TR B R & NS P R
science, the ICTP-AP’s professors invite experts SEFEIRE AT ARS=AN e, |

Jan 18, 2024

Title: Fundamental questions in black hole theory

and scholars from distinguished universities and
institutes globally for academic sharing and
discussions on a weekly basis.

Speaker: Prof. Yi Ling
Affiliation: Institute of High Energy Physics, CAS

Jan 19, 2024

Title: Dancing with the stars: next-generation models of binary star systems

Jan 3 2024

Title: Partial entanglement network and geometry reconstruction in AAS/CFT

Speaker: Associate Prof. Qiang Wen Speaker: Dr. Meng Sun

Affiliation: Southeast University Affiliation: Northwestern University

Jan 4, 2024 Feb. 29, 2024

Title: Non-Gaussianities in the primordial black hole formation Title: Combinatorial origins of scattering amplitudes: from toy models to the
Speaker: Prof. Shi Pi real world

Affiliation: Institute of Theoretical Physics, CAS Speaker: Prof. Song He

Affiliation: Institute of Theoretical Physics, CAS

Jan 8, 2024 Mar. 07, 2024

Title: Gauged global strings Title: Exact solution of quantum integrable systems without U(1) symmetry
Speaker: Prof. Junpeng Cao
Affiliation: Institute of Physics, CAS

Speaker: Dr. Fengwei Yang
Affiliation: University of Florida
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Mar. 14, 2024

Title: Primordial black holes and non-Gaussianity in the gravitational-wave era
Speaker: Associate Prof. Sai Wang
Affiliation: Institute of High Energy Physics, CAS

Title: Family tree decomposition of cosmological correlators
Speaker: Associate Prof. Zhong-Zhi Xianyu
Affiliation: Tsinghua University

Title: Spectroscopy for asymmetric binary black hole mergers
Speaker: Dr. Jahed Abedi
Affiliation: University of Stavanger

Mar. 27, 2024

Title: Large volume scenario from Schoen manifold with de sitter under
swampland conjecture

Speaker: Dr. Rui Sun

Affiliation: Korea Advanced Institute of Science and Technology

Mar. 28, 2024

Title: Applying on-shell amplitude methods to the convex geometric positivity
bounds of SMEFT dim-8 operator

Speaker: Dr. Chengjie Yang
Affiliation: Institute of High Energy Physics, CAS

Mar. 29, 2024

Title: Search for echoes on the edge of quantum black holes
Speaker: Dr. Jahed Abedi
Affiliation: University of Stavanger

Apr. 08, 2024

Title: Effective Field Theory of black hole perturbations with a timelike scalar
profile

Speaker: Prof. Shinji Mukohyama
Affiliation: University of Tokyo

Apr. 11, 2024

Title: Understanding fermionic symmetries
Speaker: Assistant Prof. Yinan Wang
Affiliation: Peking University

Apr. 18, 2024

Title: High-energy physics with gravitational waves
Speaker: Prof. Danny Marfatia
Affiliation: University of Hawaii

Apr. 24, 2024

Title: Grand Unified Theories in light of upcoming neutrino and gravitational
wave measurements

Speaker: Associate Prof. Ye-ling Zhou
Affiliation: Hangzhou Institute for Advanced Study, UCAS
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May 9, 2024

Title: Exploring the internal structure of black holes
Speaker: Dr. Fu-Guo Yang
Affiliation: Hangzhou Institute for Advanced Study, UCAS

May 15, 2024

Title: Quantum aspects of AdS black holes from lower dimensional gravity
theories

Speaker: Prof. Leopoldo A. Pando Zaya
Affiliation: University of Michigan

May 16, 2024

Title: Gravitational waves and gravitational tests
Speaker: Prof. Wen Zhao
Affiliation: University of Science and Technology of China

May 23, 2024

Title: Tetrahedron equation, cluster algebra and supersymmetric field theories
Speaker: Xiaoyue Sun
Affiliation: Tsinghua University

May 24, 2024

Title: Dark matter search with a strongly-coupled hybrid spin system
Speaker: Prof. Jia Liu
Affiliation: Peking University

31
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Jun. 3, 2024

Title: Constraining the black hole interior with energy condition
Speaker: Associate Prof. Run-Qiu Yang
Affiliation: Tianjin University

Jun. 6, 2024

Title: Magnetic stars, black holes, and pulsar wind: A few frontier problems in
theoretical astrophysics

Speaker: Prof. Yuging Lou
Affiliation: Tsinghua University

Jun. 21, 2024

Title: Cosmological Neff and related BSM scenarios: a pedagogical introduction
Speaker: Associate Prof. Xunjie Xu
Affiliation: Institute of High Energy Physics, CAS

Jun. 25, 2024

Title: Searching for new physics beyond the Standard Model
Speaker: Associate Prof. Yue Zhao
Affiliation: University of Utah

Jun. 27, 2024

Title: Classification of neutrinoless double beta decay mechanisms
Speaker: Associate Prof. Gui-Jun Ding
Affiliation: University of Science and Technology of China
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Jun. 28, 2024

Title: Tests of the general theory of relativity and of gravitational physics with
the LARES and LARES 2 space experiments

Speaker: Prof. Ignazio Ciufolini

Affiliation: University of Salento

Jul. 8, 2024

Title: Testing the Kerr hypothesis: universality, imitators and dynamical
signatures

Speaker: Prof. Carlos A.R. Herdeiro

Affiliation: University of Aveiro

Jul. 17, 2024

Title: Gravitons, BRST-BMS4 symmetry and its cocycles from horizontality
conditions

Speaker: Prof. Laurent Baulieu

Affiliation: University of Paris

Jul. 22, 2024

Title: Neutrino-Dark matter interactions: new constraints and opportunities
Speaker: Associate Prof. Bhupal Dev
Affiliation: Washington University

Aug. 1, 2024

Title: Probing reheating with graviton bremsstrahlung
Speaker: Dr. Yong Xu
Affiliation: Mainz Institute for Theoretical Physics (MITP) JGU Mainz

33
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Aug. 7, 2024

Title: Mono- and oligochromatic extreme-mass ratio inspirals
Speaker: Prof. P. Amaro Seoane
Affiliation: Technical University of Valéncia

Aug. 27, 2024

Title: Gravitational collapse and black holes in general relativity and beyond
Speaker: Dr. Hongguang Liu
Affiliation: University of Nuremberg

Aug. 29, 2024

Title: An Overview of Extra Dimensions and Brane Worlds
Speaker: Prof. Yuxiao Liu
Affiliation: Lanzhou University

Sep. 5, 2024

Title: Inside black holes, singularity and complementarity?
Speaker: Associate Prof. Dingfang Zeng
Affiliation: Beijing University of Technology

Sep. 12, 2024

Title: The holographic dual of correlation functions
Speaker: Jia Tian
Affiliation: Shanxi University
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Oct. 17, 2024

Title: No-go and yes-go theorems for partially massless spin-2 fields
Speaker: Assistant Prof. Sebastian Garcia-Saenz
Affiliation: Southern University of Science and Technology

Oct. 24, 2024

Title: Gravitational wave probes of cosmology and gravity
Speaker: Dr. An Chen
Affiliation: Queen Mary University of London

Title: Nanohertz gravitational waves and primordial quark nuggets from dense
QCD matter

Speaker: Prof. Mei Huang

Affiliation: University of Chinese Academy of Sciences

Nov. 5, 2024

Title: Quantum Black holes and the conundrum of cosmic causality
Speaker: Prof. Niayesh Afshordi
Affiliation: University of waterloo

Nov. 7, 2024

Title: From WIMPs to FIMPs with low reheating temperatures
Speaker: Prof. Nicolas Bernal
Affiliation: New York University Abu Dhabi

Nov. 21, 2024

Title: Listen to the universe with the aid of Tian Qin project

Speaker: Associate Prof. Yi-Ming Hu
Affiliation: Sun Yat-sen University

ICTP-AP
PROGRESSREPORT
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Nov. 25, 2024

Title: Thermodynamic equation of state for gravitational systems
Speaker: Prof. Ya-Peng Hu
Affiliation: Nanjing University of Aeronautics and Astronautics

Nov. 28, 2024

Title: Post-Hubble-tension cosmology
Speaker: Associate Prof. Shao-Jiang Wang
Affiliation: Institute of Theoretical Physics, CAS

Dec. 5, 2024

Title: Axion-like dark matter and black hole superradiance
Speaker: Associate Prof. Shou-Shan Bao
Affiliation: Shandong University

Dec. 19, 2024

Title: Irregular KZ-equations from Liouville conformal blocks
Speaker: Dr. Babak Haghighat
Affiliation: Tsinghua University

Dec. 20, 2024

Title: Probing fundamental physics via supermassive black hole observations
Speaker: Dr. Yifan Chen
Affiliation: Noels Bohr Institute, University of Copenhagen

Dec. 26, 2024

Title: Changing states in holography: From modular Berry curvature to the bulk
symplectic form

Speaker: Dr. Ricardo Espindola
Affiliation: Tsinghua University
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Off-Campus Events

In 2024, ICTP-AP organized a series of academic

conferences aimed at promoting academic

exchange, collaboration, and research
development.

37

01

The 2" Symposium on
Cutting-edge Science and
Forward-looking Technologies in
the Era of Gravitational Waves

FRESINKEREERES
AR RATI =

The Symposium was held at Nanjing
University from April 26 to April 30, 2024. The
objective is to find out fundamental physics
problems that may lead to major
breakthroughs, share major cutting-edge
technological advances related to
gravitational wave detection, and facilitate
substantive cooperation among peers.

202445, ICTP-APENT ZRFAZN, STEleit
FAZR. FAGENAR LR,

SWTF2024F4H26HE4B30REARAFS
o BT AT BRIV E A RIRAVE R IE R
B 3RS 5| 77 RN A8 3k B B K AR SR
B. F{e#ERITERmEEN & 1F.

ICTP-AP
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Conference on frontiers of
underground and space particle
physics and Cosmo physics,
COUSP2024

FEZRETHZ= BN FIESFEHY
Eanan) @it

The conference was held in Xichang, Sichuan
Province, from May 7 to May 11, 2024. It
intensively focused on the cutting-edge basic
physics topics concerning the theory and
experiment of deep earth and space physics both
domestic and overseas, and initiated a warm,
extensive and in-depth exchange and discussion
on the latest advancements of relevant disciplines
and frontier hot issues.

XREWTF2024F58TH-11BETIIBEER
. 2WAEREENIMNRBMN =EYIEEILS
SRINARX R YIRS R, MAAXFER &N

#tRAAAA SRR T AR ERRNS

ML,
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Frontier Forum on
Quantum-cosmology Physics

EF-FHYERILE

The forum was held on May 16, 2024, in Beijing,
gathering theoretical physics experts from
ICTP-AP, Hangzhou Institute for Advanced Study,

UCAS, Zhejiang University, and Nanjing University.

They came together to discuss the latest
advancements and cutting-edge dynamics in
quantum physics and cosmological research. The
forum not only facilitated academic exchange but
also laid the foundation for future close
cooperation.

RILIEF2024F5816HEIEEF, KE
ICTP-AP, ERAMMESEFHRRE. #HIARFEHM
ARAFHNEEYEERFTE—E, HRAKRNWT
BEFYENFHEFARRTOENHENFE
Bo WWRILIEAMNEH T HIRNRR, hARRK
M EESFREE T Eht.
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Frontier Forums on the “Black
Holes and Wormholes” and
“Supersymmetry in Physics
and Mathematics”

"EEMRE" M BN
hHEXIR" BIGIEE

The "Black Holes and Wormholes" and
"Supersymmetry in Physics and Mathematics" forums
were held in Qiandao Lake from May 21 to May 24,
2024, and from May 26 to May 30, 2024, respectively.
The former focused on searching for the microstates of
black holes and resolving the associated black hole
information paradox, while the latter concentrated on
supersymmetric localization and the AdS/CFT
correspondence, and their applications to black hole
microstates and entropies. Renowned experts and
scholars in the relevant fields were invited to give
academic reports and engage in in-depth discussions
on the black hole information paradox, a long-standing
challenging issue in theoretical physics.

CRBFIRE" M C“MEMHBFEPEXNRT BiEE
RS AT2024F5H218E24HH2024FE5826HE
30BET BiM%ETT. MEREATIRERNHRNESH
fEREXNEREESFLE, EEXTTFREXNFPH
B 7 EMADS/CFTRIN MBS &, BEUREFH
ERITERBHMSHRBE. HXTHNOANEER
FERBERBAARS, AREBERYEFRKBES
BYRIEE B IERIE X — B M R R#H TR N ITIE,
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Embracing the
International Year of
Quantum Science
and Technology:
Symposium on the
History of Modern
Physics

Dz 2025 EfrE FRF
FARE: MAYEZES
E[R RS

The symposium was held from September 21 to
September 23, 2024, in Beijing. Nearly 30 experts
and scholars from China, Germany, the United
States, Canada, Italy, Russia, Japan, Brazil, and
other countries attended the symposium and
conducted reports. It focused on topics such as
the evolution of fundamental concepts in modern
physics, philosophical thoughts of quantum
physics, the quantum revolution and its impact on
society and culture, individual and collective
studies of physicists, the relationship between
physics and political diplomacy as well as
international exchange and cooperation, the
Copenhagen interpretation, cutting-edge
developments in quantum field theory of gravity,
and the history of unified theory research. The
meeting also discussed the preparations for the
International Year of Quantum Science and
Technology in 2025 by the international physics
history community, with scholars from ltaly,
Germany, Brazil, and the United States
introducing the preparations for relevant
international conferences and academic
organizations.

Embracing the International Year of Quantum Science and Technology
Symposium on the History of Modern Physics

IR EFEE RN R

2024.9.20-23

Y =F2024F98218-23BELRED. KE
hE. B . £E. IEKR. BAF. BT,
Hax. BAFEREIMMERFEEHERITEH
RS, SWUESRMAYIEFHERESEL.
BFYEEZEEA. EFERSHHaxXk. ¥E
FRMERBEERR. MEFSBUAINI R ERFR
TREE. SRBRER. SIHBFHIERAAA
BURG—EBEARHEZFETARF. HITILT
ERIEFERBX20255FERE FRIFRASE
MEEED, RERAF. EE. BEAMNEXEHN
FEDINBTHXENFRENSFAEREEN
EBo

=

><,
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The 2024 Chengdu Symposium on Particle Physics and Cosmology: Phase

Transitions, Dark Matter, and Experimental Probes (CPCS 2024)
2024FMEAN FHIBEFHSY: HE, BYMRSIERRVFIS

During September 27-30, 2024, the CPCS 2024
symposium was held in Chengdu, Sichuan
Province. It focused on the possibility of phase
transitions in the early universe, potential signals

from next-generation gravitational wave detectors,

and the direct and indirect detection of dark
matter and its correlation, as well as related
theories and phenomenology, aiming at providing
a platform for participants to exchange and
discuss the latest research findings in these
fields, as well as to stimulate new ideas and foste
collaboration.
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The 2™ Annual &
Conference on
Quantum-Cos

mology

EF_REF-FH
YMIBFR

The annual conference was held in Hangzhou,
Zhejiang Province from December 29 to December
31, 2024. During this conference, researchers from
ICTP-AP, Institute of Theoretical Physics, CAS,
and HIAS presented and discussed the latest
advancements in their respective fields over the
past year. The research topics encompass a wide
range of cutting-edge fields, including particle
physics and the origin of matter, dark universe and
black hole physics, gravitational waves and
precision measurement physics, as well as the
application of machine learning in gravitational
wave data processing. This annual conference
serves as a platform for researchers to showcase
their findings, exchange ideas, and collaborate on
research. It promotes interdisciplinary integration
among these institutions and lays a solid
foundation for the further development of
quantum-cosmology.
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Public Outreach
SE)

Throughout the year, ICTP-AP engages with the
public through numerous outreach activities aimed
at spreading the joy of science to the young and
old.

Public Science Day

EX—FH, ICTP-APBEREINBENEESA
REEAR, ETEEEFIRERNABERRMFNRE,

In response to the call of the “Public Science Day
of the Chinese Academy of Sciences”, ICTP-AP
engaged in various science popularization
activities, explaining the working principle of
micro-Newton Hall thrusters to the public,
especially primary and secondary school
students. The aim was to stimulate the curiosity
and desire to explore space among young people,
and sow the seeds for cultivating future scientific

research talents.

ICTP-APIa; “REMZFERAREFER" S48,
S5 EZEMNREED, BARLERF/NEER
BT IHMFRERBEHBNITERE, WBRELE
TR EMEF EFOFIFEZRR, AEFRROEEFAT
BT,
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Academic Writing
Training

On June 15, 2024, ICTP-AP and the Academic
Writing Training of Department of Foreign
Languages, UCAS, co-organized the "Academic
English Writing Training" at the Yanqgihu Campus
of UCAS, with the aim of improving students'
academic English writing skills and international
communication abilities. The training featured
seasoned experts in writing and pedagogy:
Raymond Porter, Prof. Yanli Meng, and Associate
Prof. Zhuxuan Zhao. They provided
comprehensive insights into English linguistic
expression and the intricacies of academic
writing. The event attracted more than 70
students from various departments to participate.

ICTP-APEXEFRERZRAFIMNERFARSEH L
F2024F6 B 15AFEERABBEAREENT “F
ARBEFEZI , EERAFENFARARIEEF
BEIM EPRA AR D ARIZIEIE T B ESE3R AN
HFAWEENINEIHITRaymond Porter, &
TEENMRTHEIHE. thESREES RARK
BEMZERIEXSIEFEMMITT ANHE LRE
MRS T REFRIRANTOREFESS,
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The Spirit of the Older Generation
of Scientists

On October 16, 2024, the ICTP-AP Director, Prof.
Yue-Liang Wu, delivered a report on promoting
the spirit of the older generation of scientists for
undergraduates at Yuquanlu Campus of UCAS.
He inspired students to learn the spirit of the older
generation of scientists—loving the motherland,
selfless dedication, self-reliance, and the courage
to explore, and encouraged them to continue to
work hard, be down-to-earth, and strive for the
goal of achieving self-reliance in science and
technology.

2024108168, ROEARERRETAEERK
ERBREAFHEEXRFAHE-ER ARG
B E. MM FENFIE-ERZRIEH--A
EHE. TREMR. BHEE. BETERR, HE
b kiR g & T1F, FIBESSHY, ARIMMRBILA
SREYBE R
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2024

TIMELINE

EffFERASERBFEFFART20245F18148-20
BEZERIED, RE21TERNEFESM.

The Winter School on Frontier and Interdisciplinary
Sciences was held successfully at Yunnan Province
from January 14 to January 20, 2024, with 34
international students from 21 countries participating.

ICTP-APE54RIERIEF TH M ER%, ERitEM
14,011,777 A, #HiThER2023 R F ERFRRRNE 741,

ICTP-AP was selected as the 2023 Scientific
Encyclopedia Knowledge Influence Institution for
editing popular science entries in the field of physics,
with a cumulative influence reaching 14,011,777
people.
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In March 2024, “Joint
Center for
Quanta-to-Cosmos
Physics” received the
second phase of funding
from the Special Fund for
Theoretical Physics of
the NSFC.

B3 TR AR RIE
SaERARTITEF20245F4
H26BZE4H30BEREREKAE
.

The Symposium on
Cutting-edge Science and
Forward-looking
Technologies in the Era of
Gravitational Waves was
held at Nanjing University
from April 26 to April 30,
2024.
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2024435208, HERS
BRERS 1R EIFAA LA
FFICTP-AP.

On March 20, 2024, a
delegation from the
International Organizations
Office of the Bureau of
International Cooperation,
CAS, conducted an
inspection of ICTP-AP.

2024%4H21H-26
B, #M&RER, 34
BRESTERE
FESBMTRIABEXR
XHEEEFR.

The 2024 Spring School on Frontier and Interdisciplinary Sciences was
held at Dongguan, Guangdong Province during April 21 to April 26, 2024,
with 34 international students from 8 countries participating.

ICTP-AP
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2024%5A16H, EBF-FHEYEIGICIEEILRE . 2024%5H15HZ17H, ICTP-APREREAEMTEDS®E

The Frontier Forum on Quantum-cosmology Physics
was held in Beijing on May 16, 2024 .

June

2024%6H, LIGORIZESE
HEREREEEALT
ICTP-APIIALIGORIZE & 1E
HIRERTE, BIFHBEIER
NizEEmERNAREA.

In June 2024, the LIGO
Scientific Collaboration
Committee voted to approve
the application of ICTP-AP
to join it, with Prof. Huaike
Guo serving as the director
of the cooperation project.

unesco|

International Symposium of the
Category 2 Institutes and Centres
under the auspices of UNESCO

Fa L P& IFAE A B AR IS A B & BRI SRR
Foh L EREHT .

During May 15-17, 2024, delegations from ICTP-AP
participated the International Symposium of Category 2

Centre under the auspice of UNESCO in the field of
Natural Sciences in Kuala Lumpur, Malaysia.

20245%6H27H, ICTP-AP
FHERERBELTFMUNESCO
FRIEZE X A ELEE
Shahbaz Khan#ig#iTT
6, M OERIT L
HITIEHITT 703

On June 27, 2024, Prof. Yue-Liang Wu, the Director of ICTP-AP, and Prof.
Shahbaz Khan, the Director of the UNESCO Multisectoral Regional Office for
East Asia, had a meeting to fully exchange views on ICTP-AP’s international
evaluation and the renewal work.
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2024 TRTHEIL2R, F+LtEISER BT
HESWERAFREEBMETFREED P
FRERERRIXHASR, HRBHASHRE.

From July 7 to July 12, 2024, the Seventeen
Marcel Grossmann Meeting was held in
Pescara, a city on the eastern coast of Italy. The
Centre's director, Prof. Yue-Liang Wu, led a
delegation to the conference and was invited to

give a keynote speech.
ICTP-AP 2024FMFAFERSET6H2TH-TH2HES
ERFREAFRRBEXED,

From June 27 to July 2, 2024, the ICTP-AP 2024 Summer
School was held in the Zhongguancun Campus, UCAS.

202481, (PEHRZF: ¥IEFE HF XXF) dH
W7 —HAX T =81 5| 73R R MAE X B AR 7 N A
RENT .

In August 2024,
"SCIENTIA SINICA
Physica, Mechanica &
Astronomica”

published a special
topic: Technologies

2024E8H4RE8HYA, 9B EFEESMTETER
FIRAFERHRXEDNTRS IR ZESHER.

and scientific
applications of
space-based During August 4 to August 9, 2024, the 2024 Summer
School on Frontier and Interdisciplinary Sciences was
detection. held at the Yangihu Campus, UCAS, with 39

international students participating.

gravitational-wave
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September

202459A21H-238, “i@
# 2025 EfRF2FEFERA
F: AN EZEEFRHN
&" LRI

-mposium on the History
=7 lern Physics

During September 21 to
September 23, 2024, the
Embracing the International
Year of Quantum Science

and Technology: Symposium
on the History of Modern
Physics was held
successfully in Beijing.

October

2024%10A128, FOBESHERFR LBRIXEE
EBERBFT “EHHCBMBE RIS A S EEER R
AR TEE@T=.

On October 12, 2024, ICTP-AP co-organized a special
symposium in Shanghai for the Project “Research on
Spaceborne Laser Lock-in Frequency Stabilization
Technology and Time Delay Interferometry
Technology” with Shanghai Astronomical Observatory,
CAS.
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November

2024118158, ¥ FERERKR T EREZEZERTF20245F
HEICTP 60 B E K ED 11A25-298EHERZF
Bz A 5 FE 7 3 B X &

On November 15, 2024, ICTP-AP
Director Prof. Yue-Liang Wu attended the

o EARMEXRFE
fr I e ¥ B A oD
(ICTP) BRi<+RA%E
EEMz—, ERAESE
FiHie. &ie. 3l HE
it. RNFYE. FHZP
EEXHMEF, K5 T60
BEREB5,

CTP 60th anniversary.

The 2024 ICTP-AP Winter School on theoretical physics was held
at Yangihu Campus, UCAS, from November 25 to 29, 2024. As a
part of the celebration of the 60th anniversary of the International
Centre for Theoretical Physics (ICTP) in ltaly, the Winter School
mainly focuses on quantum field theory, string theory, gravitational
theory, particle physics, cosmology and other topics, with 60
students participating.

December
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20245F12H290-31H, F-mEBF-FHEHYE
FREMINMED. PLEERERRLE
SRR THEEE.

sy

The 2™ Annual Conference on

=R Yue-Liang Wu

Quantum-Cosmology was held in Hangzhou,

- Y
Ir  ute of Theoretical Physics, CAS (ITP-CA

. m—"‘ -

Zhejiang Province from December 29 to
December 31, 2024. The Director of the
Centre, Prof. Yue-Liang Wu, delivered the
opening address at the conference.
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STUDENT

CULTIVATION

Student Admission
IR

The scale of students has increased year by year
and the total number has reached 50. In 2024,
ICTP-AP has enrolled 16 students, including 10
PhD students and 6 master’s students. During
their study in UCAS, students could apply for the
following scholarships: National grants, Nation
scholarships, scholarships of Chinese Academy of
Sciences, academic scholarships of UCAS,
scholarships of research institutes and allowances
for “Research Assistants/ Teaching
Assistants/Management Assistants”.

Bail, FONEREABBRRS0A, 20245,
RLHBKRI6ZMRE, HPEIEI0R21E T4, 6
BETE, EFHAE, FEAUBRBEERAREN
BREHF S BRPFE. BREFS. dEHR
PREFE ERARIVESS, WRAEES.
“BhE/BhER/BVE” RIGLENL, Hits M5l

ICTP-AP Current Students

30

20

m F |I| I |I
NERER T 1n | [

2018 2020 2021 2022 2023 2024

W Total M PhD ™ Master's Student

As a Category 2 Centre of UNESCO,
ICTP-AP has been actively playing its role in
the cultivation of talents from developing
countries, and engaged in the recruitment
promotion of UCAS for international students
and the training and teaching work of the
International College of the UCAS. In 2024, a
total of 321 international students were
admitted. These students come from various
regions including Asia, Africa, Europe, and
North America, with 98% overseas students
coming from developing countries. During
their study in UCAS, international students

could apply for the UCAS President

Scholarship and the Alliance of National and
International Science Organizations
Scholarship, etc.

ERNBEEHB XXMM, FO—BX
HED R BPERBEAA SR, Rk
S5ERAEMRFEENBEE FFERFE R
BRI BT E, 202445, HIBERIZET
FH, MAIIREETM. IEM. RUNFALSEM
FZMMIEX,;, Hp, REAETFERNEE
HEFERS A%, EFHE, ERFEE
A ERIEFERZERAFREZFEFANSO
REEE,




CTE I

for Uhenrctical Physies aein-bacic
EFRRSHETL-T AR

Student Education
RS A BT

ICTP-AP is promoting a high-quality education
model characterized by the fusion of scientific
research and education. The Centre’s professors
engage in graduate teaching by integrating
state-of-the-art research findings and additional
methodologies into their course, which make
students have access to cutting-edge scientific
knowledge, aiming to cultivate a new generation
of talents who possess both creativity and
practical skills.
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ICTP-AP annually organizes an Outstanding
Undergraduate Summer Camp aimed at
discovering and enrolling excellent
undergraduates. Through this program, students
are given the opportunity to learn about the
cutting-edge topics in theoretical physics. The
Centre also uses this platform to select students
who have a strong interest in scientific research
and let them experience the academic
atmosphere of graduate students.

ROBFEENMBEAFEESE, MOTRENE
BREAMNFEBINARE, B3X—HH, FE(]
BSRNT REICYIR M A AR IRE.
OB LT R BB L R A RENBRFEE,
Fiti =S FEARENFARE,
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The ICTP-AP 2024 Summer School was held in
the Zhongguancun Campus, UCAS, from June 27
to July 2, 2024. The Centre’s office and the
graduate supervisors introduced the Centre’s
faculty, the situations of talent cultivation, and the
frontiers research of theoretical physics science
to the students in detail. Students had in-depth
communication with graduate supervisors on their
research interests, research plans, and future
plans.

E<ETF6A2TH-TA2REHRERFRAFEHR XN
RXZE7, ICTP-APROLOAEMNAREZIMEA
RIFANBTHOMENE. FEEFELMEL
IR FRAM R FENAFTHE, AT
FRFMLN SHRESIDHIT TR NGBS
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Besides, ICTP-AP jointly funds the International
Students Frontier and Interdisciplinary Science
School, an international student education and
training innovation program project, with the
International College of UCAS. The program
focuses on the highlight and cross-disciplinary
nature of cutting-edge fields, as well as the deep
integration of science research and education. Its
goal is to break down the boundaries between
traditional disciplines, foster the integration of
knowledge and technology across various fields,
address complex scientific challenges, and
cultivate innovative talents.

In 2024, ICTP-AP held three International Frontier
and Interdisciplinary Science Schools, with
themes focusing on biodiversity, materials science
and engineering, and basic sciences for
sustainable development, attracting over 100
international students. As of this year, the Frontier
and Interdisciplinary School has been carried out
for ten years, making positive contributions to
promoting the development of science and cultural
exchange.

FLS5FERFRAFERER (IC-UCAS) HE
EHTERZEFASEIBERER, X2—IW
HEMBEFERFPEMNCFITRIRE, EEXRYE
ZEVAEMNEHTEMZIYEURBHRERS
M, EEITHEAFRZENRRE, EFEFRM
WEAIRMBEANE S, BRAEXZNRFEE, H
BRI AL,

20244, FLHEEDNT=ZREREEFIASRZX
ME2R, TMIFESEMZHEE. HRRZ
S5TRUREMBZEH#TFELESFHXER
B, B2100RBEMEZESM. Fii5XX
FREFART+F, A#EDEMREFELENK
32 fh H ARAR BTk
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Student Activities
BT

The Centre organizes sports competitions and
provides career guidance services to enrich
students' campus life and improve their
comprehensive abilities.

On March 30, 2024, the men's basketball league
of the University of Chinese Academy of Sciences
officially commenced. ICTP-AP, in collaboration
with the International College and the Kavli
Institute for Theoretical Physics, jointly formed an
international physics team composed of 12
students to participate in the competition.

On July 15, 2024, the Centre organized a farewell
party for the graduates to celebrate successful
completion of academic studies and the beginning
of a new life stage. Seven graduates shared their
learning experiences and daily life moments. The
teachers at the Center provided career planning
guidance based on their major and future goals.
This activity not only enhanced the graduates'
sense of belonging but also marked a perfect
ending to their campus life.

A R 2 1A 1
o #IE -3 kg

FORRARE T RF AR ERLIESRS
EFENRELEE, FIEAFENSSERER.

2024%3A30H, FERFRAF2024F “R38
7 BFERBEFEXFRE. ROEFEMFRFR.
B BEPRFRRR, HEART —XZHI2EF
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20245 7H158, HROLEDTEIWERZES, MK
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ImATET BB T A RRA KR it 7 BRI FLR 45
So E—iEEIA(UERT W ERFER, At
NBREEEE LT E#HH S,
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Taiji Laboratory (Beijing) provides comprehensive
scientific, technical and management support,
and undertakes the construction of the scientific
application system of Taiji Program. In 2024, Taiji
Laboratory (Beijing) deployed five subsystems:
Scientific operation and data management,
Preprocessing of detection data, Scientific data
processing, Scientific users, and Semi-physical
simulation for scientific measurement. Taiji
Laboratory (Beijing) will be effectively linked with
the engineering master, satellite and ground
branch systems, supervising and evaluating each
subsystem, coordinating the development of each
subsystem, and forming an integrated scientific
application system.

Sclentific Application Systam

AREERE (LR) AZERBITRIAE B #HEHE T, RANEENSEXE, BRAE “Kikit
W BMERNARSARIG. 2024F, AREEE (ER) RIESSERFETNHEEE. RUSIETLE.
MEPHIELE, HEAFPNBENEFYEFELIRNRE, STEASFANIE. S FREF MM

TAIJI LABORATORY

FOR GRAVITATIONAL WAVE LNIVERSE

SI AR FEARELE

Leading the Taiji Scientific Collabotation

Core Supporting Platform for Taiji Program

l Providing Scientific, Technological and Management Support

[ Leading significant discoveries and breakthreughs

———
For the first time, the Chi
ﬁ nesé Space Gravitational
Wave Detection Program
was propased at the ELISA
L Alliance Conference
— —_
CAS started to discuss
China's space gravitational
wave program

—
/ Einstein predicted the

|* existence of grayitational
waves based on the theory
of general relativity Y

e —
The "Taiji Program” has been officially
nounced to the public, clarifying
N the three-step development strategy
of “single satellite, double satellites,
land triple Satellites”

On September 14, 2015, LIGO
directly detected gravitation-

al waves far the first time

1, WD RAHTHENTE, WASDRAME, FARZENARFNENER,

— -
On August 31, 2018, "Taiji-1" was success- |
fully launched o

— —
#" The first step of the program,

single satellite mission, was
Lv\'nitialed

2017 the Nobel Prize in Physics was
awarded to three main members of
the LIGO Scientific Collaboration:
Rainer Weiss, Barry Barish, and Kip
Thorne for their contributions to the
LIGO detector and observation of

gravitational waves

Major Significance

—
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Taiji Laboratory (Hangzhou), in response to the requirements of
key technologies for the ground verification of Taiji Program in
space gravitational wave detection, has proposed the
construction of physical experimental device for ultra-precision
measurement of gravitational wave in HIAS (Shuangpu
Campus). Focusing on the needs of high-precision and
high-sensitivity cutting-edge physics experiments, it will utilize
the stable and superior geological conditions of underground to
build a world-class laser interferometer measurement device
based on the ultra-high precision (picometer-level) laser
interferometer. In 2024, the design schemes of physical
experiment equipment for ultra-high precision measurement of
gravitational waves, as well as the structure of the laboratory
infrastructure, including HVAC, electrical, low-voltage systems,
etc., were completed, and the approval process of these
schemes was successfully passed. In September, the bidding

for construction units was completed, officially entering the

stage of basic environmental construction.

AREEE (M) FXI=Es5H
BRI AR R FF Rt E K A
WAREWIWIEER, REENS
Be XX o el X SR 5| 770K iEB /= AR 2
EYELEEFERIRME, KELS%
FESRE. SRBERGYIESE
BER, A TREMAZENHR
M, BETESHEE (BXER)
AT, BIRERR—RBYA
KTFHRIRMEREE, 2024F A
T NKESREENEYIELRIEE
BURSEEREMB RSN, R
B, BS. SRFETIMRITARE,
Hild TIRELIF. 9RM T T HE
TEIRBUER, ENHEAEMIF
R IR B

Monitoring room (150m?)

Taiji Lab (2000m?)

Clean room (1000m?2)

Vibration Isolation Room (700m?)
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In August 2024, "SCIENTIA SINICA Physica,
Mechanica & Astronomica" published a special
topic: Technologies and scientific applications of
space-based gravitational-wave detection. This
issue invited many experts to write reviews and
research papers on space gravitational wave
detection related technologies and scientific
application systems, aiming at presenting the
latest progress and future prospects in this field.
These articles cover many aspects from detection
technology to scientific application, and show the
diversity and complexity of space gravitational
wave detection.

It includes the status and prospect of space
gravitational wave detection, the challenges of
scientific data processing and the application of
artificial intelligence technology, laser
interferometry, inertial sensors and their key
technologies, ground testing, calibration and
testing methods of multi-degree-of-freedom
capacitive sensors, and the new physical
generation mechanism of millihertz gravitational
wave background.

Through these articles, we hope to show readers
the latest research results and development
trends in the field of space gravitational wave
detection, and show the current technical level
and challenges. It is believed that with the
continuous progress of science and technology
and the deepening of international cooperation,
space gravitational wave detection will play an
increasingly important role in exploring the
mysteries of the universe and testing basic
physical theories, and promote the deepening of
human understanding of the universe.

202481, (FERZF: MIEF HF RNF) H
MR T =B S| DRENEXRRANBEZYARA T
Ao FERTEBIEZ UL HES X T =065 78R
MEXEARSEFNARENGENARTIEX, &
EERX—MENENHBS RERE,

REXERE T MRNRAIBERANSZ A
H, BR7TZEEDRENTRNSHEESE &
%, BF: TESIREINIKSRE. BEH
BB A TEEERARRNMNA, AT
R BEEBRBREXBREA, #EWL. Z8H
ERBERTEMNRAE, UREMELSITRER
BURTHIRE = A

BEREXE, FENRERRTES|RERNT
HWHRMFRRRREES, BRHAIREARK
FHEIRRB . BERERFERARNTEHE ]
EFRFE1FETR L, a5 RRNRERRFTHR
f. RNEAYEIERICEF S EAIFEREEENE
H, #EmAENFEIGAIRTEHRN.
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Computing Platform
HETA

ICTP-AP is equipped with 207 computing nodes
for C++, Fortran, and python programming
operations. The servers are mainly distributed in
Yangihu Campus and Zhongguancun Campus of
UCAS. In 2024, the Centre purchased two new
storage servers serving as landing nodes of the
cluster for connecting the computing cluster and
storing scientific data.

Bai, ROBEF20TMTET R, BFC++.
Fortran A Kpythont4RfEizH. IRSB/EENH
FHERFRAFZEAARXNHXTREK,
2024%F, ROHMER STFERS 8 A EEERY
BT A, ATFEETEERENEERFHIE
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The School of

Fundamental Physical

and Mathematics
Science, HIAS
ERI A IR

The School of Fundamental Physical and
Mathematics Science, HIAS was jointed by
ICTP-AP and ICP, CAS in 2019. The school
currently has 34 teaching and research staff, 28
postdoctoral researchers, 1 experimental technician,
and 10 contracted staff. There are 126 master's
degree candidates and 29 doctoral degree
candidates.

In 2024, the school is deeply committed to
improving the research layout of the Department of
Basic Physics and actively introduces outstanding
teams in the field of astronomy and astrophysics
research, promoting the establishment of
professorial studios. Additionally, the school is
actively preparing for the establishment of the
Department of Mathematical Sciences, planning to
set up the First Division of Mathematical Sciences
(Pure Mathematics) and the Second Division of
Mathematical Sciences (Applied Mathematics). The
main research directions include analysis,
probability and statistics, differential equations,
dynamical systems, mathematical physics, and
computer science. In terms of academic activities,
this year the school has successfully hosted the
"Workshop on Grand Unified Theories:
Phenomenology and Cosmology," the First Neutrino
Scattering: Theory, Experiment, and
Phenomenology Symposium, the 2024 BESIII New
Physics Symposium, and the 2024 Hangzhou
Gravitation and Cosmology Symposium.

ERAMMNEEMAREMIESHARFE
bz (B “BEEFMR” ) BRIZTF2019F128
280, HAERFRECYIEARAANBKSE
HRSCAREREEYESRL (ERMEK) #+
Bz, FRINEHFRAARILA, TI5E
T/iE28A, ZEERKRARARIA, BAARILO
Ao TEREILE126A, {8429,

2024%F, EFRERAE, FRAATER
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ICTP-AP, which is the first Category 2 Centre
established by UNESCO in basic science in
China, was jointly founded by CAS, NSFC, and
the International Centre for Theoretical Physics,
relying on UCAS for the Centre’s construction and
development.

ICTP-AP has an international Governing Board,
which sets general guidelines for the Centre’s
activities and follows a seat-based system.
ICTP-AP holds regular board meetings to report
on its annual working progress and propose its
development plan for the next stage. ICTP-AP
also has an international Scientific Council that
comprises of distinguished specialists in basic
sciences from different areas. The Council
advises ICTP-AP on its programmed of activities
in the light of major academic, scientific,
educational and cultural trends relevant to its
objectives.
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A0

GOVERNANCE

ICTP-AP INTERNATIONAL

GOVERNING BOARD

CAS

A representative from CAS serving as the ex officio
chairman of the board.

HERFRAR—B, BEPOEFRENYRATE
UNESCO

Two representatives of the Director-General of
UNESCO, including one from the ICTP

HBRSARETERERAS, SREICTPRE—S

Chinese Government

Up to three representatives from the government (e.g.
NSFC, Ministry of Education, UCAS)

TEHEAAREZIA MERBARNFEEERS.
HEB. FERFRAF)

ICTP-AP INTERNATIONAL

SCIENTIFIC COUNCIL
Name Institute
Fernando Quevedo (Chairman) ~Cambridge Univ.
Rong-GenCai TP,cAS
Poul Damgaard Nl
SongHe TP, cas
Kimyeong Lee KlAS
Yue-liangWu icTP-AP
Subir Sarkar Univ.of Oxford
Spenta Wadia cts
Shouwu Zhang Princeton Univ.
Hirosi Oogrui Caltech
HenryTye HUsT
Xin-Cheng Xie NsFC
Mu-Chun Chen ucirvine
Chung-PeiMa UC Berkeley

University of Trento and INFN
Trento Institute for Fundamental
Physics and Application

Univ. of Southern Denmark ;

Francesco Sannino Univ. of Federico I, ltaly
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ICTP-AP would like to express its deep gratitude

to all who supported us in 2024.
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® Academy of Mathematics and Systems
Science, CAS

e Asia-Pacific Center for Theoretical Physics,
Korea

e Bureau of International Cooperation, CAS

e Changchun Institute of Optics, Fine
Mechanics and Physics, CAS

e Chinese Society of Space Research

® Hangzhou Institute for Advanced Study of
UCAS

e Hunan University

e Innovation Academy for Microsatellites of
CAS

e Innovation Academy for Precision
Measurement Science and Technology,
CAS

e Institute for the History of Natural Sciences,
CAS

e Institute of High Energy Physics, CAS
e Institute of Mechanics, CAS
e Institute of Physics, CAS

e Institute of Theoretical Physics, CAS

Nanjing University
® National Astronomical Observatories, CAS

e National Natural Science Foundation of
China

® National Space Science Center, CAS
® Shandong University
® Shanghai Astronomical Observatory, CAS

e Shanghai Institute of Optics and Fine
Mechanics, CAS

e University of Chinese Academy of Sciences
® 7hejiang University of Technology

® Songshan Lake Materials Laboratory

e Kunming Institute of Botany, CAS

e Kunming Institute of Zoology, CAS

® Xishuangbanna Tropical Botanical Garden,
CAS

® |nstitute of High Energy Physics, Austrian
Academy of Sciences

e University of Valencia, Spain.

o Vrije Universiteit Brussel, Belgium.
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