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HfrEBEeWES D (TXMEK ) , &R The International Centre for Theoretical Physics Asia Pacific ICTP-AP) is the 160 143
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FOHPERNZR. ERBANZFEEZERR Natural Science Foundation of China (NSFC), and the International Centre for 100 % 91
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HIYER scientific research and development in the Asia—Pacific region.
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Researchers in this direction investigate the black hole
superradiance process, with particular emphasis on
how interactions among different dark—sector particles | e
affect superradiance and the black hole evolution. g
These studies provide a theoretical foundation for

probing ultralight dark bosons through black hole

Research Direction:
Astrophysics and
IZM R LD AN RAREZRAR 7 BREEF IR, 55l

Cosmology B R EIRSR 7 2 S EAE S TR IE AT R R B
% ﬁII !I:m }E —) Tl[l $ | WEISAI ; TATRAS REd I B R R i i e 742
- 5~ -+ ser iR,

Future research interest in this direction involves

observations.

exploring new approaches of probing dark matter and
gravitational theories beyond GR with current and

upcoming experiments, such as gravitational wave

Publication Highlights

observations and sky survey. Given the rapid ad-

vancements in astronomical observations and
deep—space missions, it is crucial to maintain a
comprehensive perspective on the broader landscape

offundamental physics. 01 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.
1Z 73 B AR R AR KED RIRZEBYIRAM G MAEXT1E DOI: 10.1103/PhysRevLett.133.021003
S| DEICRIFh DA, XEBEY SRR S HITRISEIG K
The research direction of astrophysics and LI, B0 7R MMFIKKRITE . EFRKXWNFDLRE 02 M. C. Chen, H.Y. Liu, Q. Y. Zhang, J. Zhang, Probing massive fields with multiband gravitational-wave observations. Phys.
cosmology at ICTP-AP focuses on the early EFEESHRELRE, FRENEMYEBEZET ZENLEN ™ Rev.D 110 (2024), 064018.
Universe, black holes, general properties of BEXEER, DOI: 10.1103/PhysRevD.110.064018
gravitational effective field theories, and dark
matter particle astrophysics. 03 A.Guo, J. Zhang, H. Yang, Superradiant clouds may be relevant for close compact object binaries. Phys. Rev. D110 (2024),
% 023022,

DOI: 10.1103/PhysRevD.110.023022

ICTP-APRIXRAYIEEMFEFHAR OO EERE
TERHFE. Bl 510838 —ikiEkle
N RS ERRL KA IS

04 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), 091001.
DOI: 10.1088/1674-4527/ad683d

0 5 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.
DOI: 10.1103/PhysRevD.109.044035

06 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
DOI: 10.1103/PhysRevD.109.024030
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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

Phenomenology of particle physics is an important way, such as finding new solutions to solve strong CP problem and studying new dark matter theory. Additionally, the group

research direction of theoretical physics that bridges the is exploring how to use on—shell amplitude method to simplify the EFT calculations. The group also implements novel method,

gap between fundamental theories and experimental such as S—matrix bootstrap, to explore the space of possible quantum field theories, to understand strong dynamics and

Research Direction:
Phenomenology of
Particle Physics

IR

5 s : P Gn=235

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
iInteractions, and strong CP problem.

N FIEERZIECMIEN— I EERRSE, BRETE
AIBC SN Z BRIFR. ICTP-APRIX MNARS G
EFTHRMENINSR . IEREZIMIFHIIE. BRHIE
16, LARSHEREBZEX—OIFIER, UREN FHEBEERR
B AR M RAEEEER IR,

gravity scattering amplitudes, and to investigate the properties of both known and hypothetical particles.

XA ERHR ARIEAES DAFKRINEIEICLASIOFIEIRE, LIEERAMBEAIEZFPRIKRE IR, Hla0EdF 20

=I375%, UIRRTRNETHCS Y=, BREEEMH

Publication Highlights

. HRFNEYRIECS., Wi, mNERHRIIERERRIES ZKEBCERZIE (EFT) 8. m/NABERE
: JF05 | DEETIRIE, AR DB SEARER Fr%FE.

D

— B ¢ il e A ‘.j + stu-crossing
r’rg’- HH. riM%h rif . N - - - -
At B ht pit ht hE
hﬁi br hﬁ "”_ While the Standard Model has been highly successful in
e rf M * ﬁ explaining particle physics at lower energy scale, it leaves 01 C. Csaki, T. Ma, J. Shu, Trigonometric Parity for Composite Higgs Models. Phys. Rev. Lett. 121 (2018), 231801.
bt h-  ht o n+ i

(—stu-crossing)

several fundamental questions unanswered, such as the

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

+ - + - '
' ,L:z,s,; h T | nature of dark matter, the hierarchy problem and Strong
i —4 i e 1 . ; ; i
5 b L CP. Currently, there is no signal of new physics, indicating 02 C. Csaki, C.-S. Guan, T. Ma, J. Shu, Twin Higgs with exact Z2. JHEP 12 (2020) 005.
ht h= At h

(+tu-crossing)

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.

SAEREEERREERE TN FYIEF L EIEFE K
0, BhE—LERCBKRGEIES, YIAIEYIRAERR.
ERO@F=EE(ER. BRI, =ARWNZIFFIIERREDE
R, XoJEERWREMMENRAIBEAEELLINBXIEYATEE
RHNEEESHEX . AXMEBERT, 830718 (EFT)
RE T —12BNNTE, BnHiIEREERE LT
TR o

H

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

oJRRAY
SR

T. Ma, J. Shu, M.-L. Xiao, Standard model effective field theory from on-shell amplitudes. Chin. Phys. C47 (2023), 023105.

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

N
“» https://doi.org/10.1088/1674-1137/aca200
—

amplitudes. JHEP 05 (2023), 241.
https://doi.org/10.1007/JHEP05(2023)241

05 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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String theory, which aims to unify general relativity
and quantum mechanics, could be used to describe
spacetime under extreme conditions, such as near a
black hole or the big bang singularity, where quantum

gravitational effects are significant.

ZIB BESG—T XNIBEXEHEFN0F, JLIRFRERHR
M FRUBZ, LLANFERMIE KRS <, XEiS
NEF5|DHNIFREEER.

The researchers in the String Theory and Quantum
Gravity group broadly studied the formal aspects of
high energy physics and gravity theory, with a focus
on the physics of quantum black holes, strongly
coupled quantum field theories, and the fundamental
principles of holographic correspondence. They try
to apply advanced techniques from quantum field
theory and string theory to some physical problems
that can be performed and observed in experiments

and laboratories.

szietlE 5/ NANART ZHRSEWIENS | DEIL
NI hHE, ERAREFERNYIE, BBEET1
e, UINREEXTNHERNRE, =K EF7eH
%16 PRSI N N A3 T R] LA SE G A 5058 = s 47 A0 X0
WAY— o)L .
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In recent years, the researchers in this direction studied quantum gravity effects in the near—horizon region of black holes

and their implications for the AAS/CF T correspondence. Recent research results in this area include quantum gravity—cor-—

rected strange metals, quasi—normal modes of near—extremal black holes, and fluid dynamics. For instance, they found

that the celebrated lower bound 1/4 1 for the ratio of shear viscosity to entropy density in normal fluids can be modified by

quantum gravity corrections.

B3R, ZBEMRARMAR 7 EBEARXBHNEF5| 7K EITAIS/CFTHNNET . IEHHEX—H BN RAREES
FEIDEBENSREEE . ERimEREERIV. MADFE. Hld0, BIIxRESRAEYZMENGE EREZ[ALLETR1/4 7
W EF 5| TIBIERNEE

Publication Highlights

A. Amariti, J. Nian, L. A. P. Zayas, and A. Segati, Universal Cardy-like behavior of 3D partition
functions from supersymmetric localization. Nucl. Phys. B 1018 (2025) 117045.
https://doi.org/10.1016/j.nuclphysb.2025.117045

Z. Jiang, J. Nian, S. Cai, Y. Tian, and H. Zhang, Quantum Gravity Corrections to the Scalar
Quasi-Normal Modes in Near-Extremal Reissener-Nordstrom Black Holes, arXiv:2506.22945,
Phys. Rev. D 112 (2025) 12, 1260109.

J. Nian, C. Y. Yue, and L. A. Pando Zayas, Quantum Corrections in the Low-Temperature
Fluid/Gravity Correspondence, arXiv:2510.15411. https://doi.org/10.1103/527b-58gw

S. Cremonini, L. Li, X. L. Liu, and J. Nian, Quantum Corrections to n /s from JT Gravity,
arXiv:2510.21602.

J. Nian, L. A. Pando Zayas, and W. Zheng, Explorations of Universality in the Entropy and
Hawking Radiation of Non-Extremal Kerr AdS4 Black Holes, arXiv:2508.05322.

09—
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Research Direction:
Gravitational Wave
Experimental Physics

517758 3k e T EE

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.

1ZA RS BRI RITRE 7 5| DIKRNIER AR, HS
-'%T'ﬁﬁtﬁ’\%%ﬂﬂ%tgﬁ‘&{’ﬁlﬁﬁ- AR HIFILIGO,, X
INH 72 sl AT AN BEARSINERE BRI 5 | TR R o

=
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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. Recent research has achieved
the enhancement of dynamic resolution of micro—thrust
vibration isolation and the design of ultra—low frequency and
quasi—zero stiffness vibration isolation systems. 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.

AR A IEEHRTZ=IE S| DRIRNWAIR ARG &2, Bir2Rl=
FZZSNEREYS | DR o MR TAE B A, WMEMAFIA
K _EizfTEBENERNN . IEHIRNHTSR B LM PRIRATHE D]
oS HFERRYIE R AR S EENIERRIRAVIRIT. LI,
e )R D FEIRES RN R, FAZRATRUSZHER
BirIERSE, PIIEXREERRBAHS. WNinfiEthedH |
FEHS I DRERF

!IUJI'I

The LIGO group works on data analysis techniques, and
develops specialized algorithms and pipelines to extract key
iInformation regarding the nature of our universe from
LIGQO's data. They try to answer fundamental questions
such as: what is the nature of dark matter? why is there
more matter than anti—-matter in our universe?

LIGORIPAE D FEHE ST ARARNIAR, FHAT INEIEZMRK
%, UMLIGOREEFIRER T FHARNXEER . il
O FE—LEARE, fi: BYRHNARETA, FEHF
AEE R YR Z?

—

=

Publication Highlights

JE

R R B

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/prl/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.110.063541

L. X. Cong, H. Y. Deng, J. C. Mu, et al., Research on Ground Vibration and Isolation Methods in Dynamic Micro-Thrust
Measurement. IEEE Access, PP. 1-1 (2025).

DOI: 10.1109/ACCESS.2025.3621673

LIGO Scientific and VIRGO and KAGRA Collaborations, Direct multi-model dark-matter search with gravitational-wave
interferometers using data from the first part of the fourth LIGO-Virgo-KAGRA observing run, arxiv:2510.27022

LIGO Scientific and VIRGO and KAGRA Collaborations, Cosmological and High Energy Physics implications from
gravitational-wave background searches in LIGO-Virgo-KAGRA's O1-O4a runs, arxiv:2510.26848

Shuo Guan, Huai-Ke Guo, Dian Jiao, Qingyuan Liang, Lei Wu, Yang Zhang, Measuring Gravitational Wave Spectrum from

Electroweak Phase Transition and Higgs Self-Couplings, arxiv:2511.00996

Qingyuan Liang, Ligong Bian, Huai-Ke Guo, Yongcheng Wu, Bayesian Analysis of the Complex Singlet Model with Phase

Transition Gravitational Waves, arxiv:2511.21488
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Research Direction:
Computational Physics
and Cosmology
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Advanced data analysis and machine learning have become

central to modern gravitational-wave (GW) research. Deep

learning methods are now widely used across the GW analysis

pipeline, particularly for denoising, feature extraction, and

signal classification in complex and non—stationary noise

environments. These approaches significantly enhance

detection sensitivity and robustness, complementing

traditional matched—filtering and Bayesian techniques.

ot
?ﬂin ;"FE%_JT:T.«E’FEJ"';ZJ*
RIEEES=THESE

e

L

E3e

o]

L

Ll o

ZEHY UL fio iR A0 I

15

B ot A BB #b o

HEED TS SFEIRAER AWM DIRARHNERX
5| D REIR D ITRER,
2. RIS, EFHERIE
XLETTRBRIRTT 75 DRRNNRBESTRERE, A

LEE

HS1E

Progress Report ICTP-AP 2024-2025

Recent research has increasingly focused on applying
advanced machine learning methods to space—based
GW detection and analysis. Future detectors such as
LISA, Taiji, and TianQin will face major challenges,
Including overlapping sources, time—varying noise, and
long—duration observations. To address these issues,
machine learning techniques are being integrated into
waveform modeling, noise characterization, and
parameter inference. For example, neural networks
have been employed to accelerate waveform generation,
Improve noise classification, and guide Bayesian
Inference through learned representations or priors.
These Al—-driven strategies improve the efficiency and
accuracy of global fitting and parameter estimation in
the demanding environment of space—based GW
observatories, enabling more reliable extraction of weak
signals.

LFR, HREFRELSFEEZE)5| TIRIRN TR 5 S M
1o EI'E%I%E’ﬂfeIEU%E}AJLthl (ZOLISA. XIRFXE ) KHElE
EESREE. REREAEZMMIATGEBRINNE REFD
FARNXTXLEER, HREFBIRFE IR INRIZER.

ARUMSEESKERT . HlE0, Rz —_—JJI]JE
IRIZEERK . BUHEER 93 KA BN W ER¥ERT, MR =
B ESSEHITHNERSBE . XELANEERTER

MRS o] IR ENMES 5 | iR TiE‘[ t7EHTHE,

Looking ahead, gravitational-wave observations will be
increasingly combined with other astrophysical probes
to study dark matter and test physics beyond general
relativity. Gravitational-wave “standard sirens”
provide calibration—free distance measurements that
complement electromagnetic observations, enabling
Improved cosmological inference. Machine learning
techniques have also demonstrated the ability to identify
non—standard or beyond—GR waveform signatures that
may be missed by conventional template—based
searches. By integrating GW data with multi-messenger
observations—such as fastradio bursts, 21 cm intensity
mapping, and strong gravitational lensing—researchers
can break parameter degeneracies and achieve
more precise constraints on cosmology, opening
new avenues for discoveries in fundamental physics
and astrophysics.

REARK, 5|70KMNRES B SICRNF AR EmM S
HIEENSEEM 7 THBREIFENEYFER, ﬁ%"km?ﬁ%ﬁéﬁﬁ&ﬁﬂ’ﬁi%n 3, HseFIhAERMEIRBIFRRERERT X
HEXNE RIS

IT RN S BRFF1aIe T AENELASMIFIIER . 510K "TrERE" AF

SHEN, BIRKESSEEMNERE (NREFER. 21EXKEBENSIREINSERE) , ILIBEUTRFEFSHZ

BRIRHUKXER, AEMPIENFEFHFRIFRFFIIAINZTE

Publication Highlights

Shang-Jie Jin, Ji-Yu Song, Tian-Yang Sun, Si-Ren Xiao, He Wang*, Ling-Feng Wang, Jing-Fei Zhang, Xin Zhang. Gravitational

wave standard sirens: A brief review of cosmological parameter estimation. Sci. China-Phys. Mech. Astron. 69, 220401 (2026)

Bo Liang and He Wang*, “Recent Advances in Simulation-based Inference for Gravitational Wave Data Analysis”. Astronomical

Techniques and Instruments, Vol. 2, No. 6, November 2025. e-Print: arXiv: 2507.11192 [gr-qc]

Jun Tian, He Wang*, Jibo He*, Yu Pan, Shuo Cao, and Qingquan Jiang*. “Learning and Interpreting Gravitational-Wave
Features from CNNs with a Random Forest Approach."Machine Learning: Science and Technology. 6 035045. e-Print:

arXiv:2505.20357 [gr-qc]

Hui Sun*, He Wang¥*, and Jibo He*. “Accelerating Bayesian Sampling for Massive Black Hole Binaries with Prior Constraints

from Conditional Variational Autoencoder."Physical Review D 111(10), 103053. e-Print: arXiv:2502.09266 [gr-qc]

Yu-Xin Wang, Xiaotong Wei, Chun-Yue Li, Tian-Yang Sun, Shang-Jie Jin, He Wang*, Jing-Lei Cui, Jing-Fei Zhang, and Xin
Zhang. “Search for Exotic Gravitational Wave Signals beyond General Relativity Using Deep Learning.”Physical Review D 112

(2), 024030. e-Print: arXiv:2410.20129 [gr-qc]

Yuxiang Xu, He Wang*, Minghui Du*, Bo Liang, and Peng Xu. “Gravitational Wave Signal Denoising and Merger Time
Prediction By Deep Neural Network."Physical Review D 111 (6), 063037. e-Print: arXiv:2410.08788 [gr-qc]

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
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Research Direction:
Gravitational Quantum
Field Theory and
Unification Theory
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Based on the framework of gravitational quantum field
theory (GQFT), a general theory of the standard model
with conformal inhomogeneous spin gauge symmetry is
proposed, with massive dark graviton as the dark matter
candidate [1]. It is also shown that one essential property
INn GQFT is energy—momentum tensor vanishes when
equations of motion are imposed on all fundamental
fields [2]. Furthermore, the production and detection of
gravitational waves with scalar, vector and tensor po-
larizations are investigated in details [3], which exhibits
explicit phenomena beyond general relativity. Additionally,
both analytical and numerical solutions of the energy
spectrum [4] are given for fermions near a spherically
black hole by solving the first—order generalized Dirac
equation, improving previous results. For the detection of
monochromatic signals of gravitational-wave in Taiji, a
proposal is initiated for the construction of null-response

channels [5].

HTF445| & F1H16 (gravitational quantum field
theory, GQFT ) FUIEBiCIEZR, RET—HMHEBHFIETX
EALEXSFRIENIOERE —iRIEIe, EHEFBEREN
25| NFaIR AR RIREE([1]. BEAEZERE, £GQFT
PEE—INANEER: SIXEEARBEINEENSER,
sk EEAE([2], L4, BEXFEMIFMFAR T LIS
i EEIRE . RENK=ERIRE| K= ESIRN G
3], BRT#BH XETICHRERYENS. 3—H@, &
ISR EE—NT XIKRI ST 552, A T BRTFR BRI T 2K F
HBEERNRITRSHERAIERTUAEREA TES X
Ho &=fE, T Es|DRRUBXRFRERS|DIRESH
R, RE T —MiEFNmaaEE (null-response chan-—

nels ) B9 Z [5].
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Yue-Liang Wu, A general theory of the standard model and the revelation of the dark side of the universe. Science Bulletin
70 (2025) 1740-1744
https://doi.org/10.1016/j.scib.2025.03.026

Yue-Liang Wu, Gravitization equation and zero energy momentum tensor theorem with cancellation law in gravitational
guantum field theory, Phys. Lett. B 868 (2025) 139689
https://doi.org/10.1016/j.physletb.2025.139689

Yuan-Kun Gao, Da Huang, Yue-Liang Wu, Gravitational wave generation and detection in gravitational quantum field
theory, Eur. Phys. J. C (2025) 85:1159.
https://doi.org/10.1140/epjc/s10052-025-14889-1

G.-S. Chen, et al, Revisiting the fermionic quasibound states around Schwarzschild black holes with improved analytic
spectrum, Phys. Rev.D 111, 125006 (2025)
https://doi.org/10.1103/jjlg-k5c¢2

H.-T. Xu, et al, Distinguishing monochromatic signals in LISA and Taiji: Ultralight dark matter versus gravitational waves,
Phys. Rev. D 112, 095021 (2025)
https://doi.org/10.1103/xlgy-rén3
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University of Chinese Academy of Sciences b S

® Our New Member @#rki)

lalent Development

Andrew Miller

IC TP-AP willintroduce 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 and six postdocs (including three foreign

Tenure—track assistant professor

ostdocs) have [oined us.
i ) J Research Interests (W53 %)

Gravitational wave physics

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 20295, two postdoctoral researchers from the Centre, An Chen
and Ping He, were awarded funding from General Program grants of the China Postdoctoral

and particle dark matter searches

Science Foundation.

ICTP-APFIH O A& RN 5 HFEFERIRAAR, BIAFONRAEES], SEMRABEIR. $F, &
ODFTIMA—RINMERINMBNIEEGR, NBETREF=BINEER) .

Searches for gravitational waves with LIGO, Virgo and KAGRA i

# Deformed, isolated neutron stars

NS, TIRSERSRNERE, BHAAIR # Sub-solar-mass ultra-compact binaries, e.g. primordial black holes
# Remnants of supernovae or binary-neutron-star mergers

POBEEAEFENERNOESR, BHITERFOS
. 20256, PORKENTTREHERETHLEE LREA

| 11

ll

=

o

® Mini-extreme-mass-ratio inspirals (mini-EMRIs)

® Boson clouds around rotating black holes

Primordial black holes |

# Constraining the existence of asteroid-mass and planetary-mass primordial black

# holes with gravitational waves

Direct dark—matter detection with gravitational-wave interferome

® Interaction of vector dark photon dark matter with baryons in LIGO mirrors

# Interaction of scalar, dilaton dark matter with electrons and photons in LIGO

® Impact of tensor dark matter on the interferometers

Machine learning

# Developing methods to detect long-lived gravitational waves from isolated neutron stars
# Developing techniques to generate, identify and mitigate glitches for glitches

Developing data analysis methods for future gravitational-wave

# Looking for the long-lived inspirals of binary neutron stars
# Characterizing the impact of nonstationary noise on LISA/Taiji data analysis for white-dwarf

binaries and other sources

17 — — 18
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2025 Joined Postdocs dit)E)

Visiting Scientists (iiil#&)

An Chen (PE%)

Graduation School: Queen Mary University of London

Research Area:

Gravitational wave cosmology; tests of gravity; cosmography with gravitational lensing; gravitational
wave cosmology; tests of gravity; cosmography with gravitational lensing.

To enhance the international development of the Centre and foster a more robust
international academic atmosphere, ICTP-AP warmly welcomes visiting scholars from

all over the world to conduct academic exchange and cooperation.

Mahdis Ghodrati

AMEFOERMER, BEPOERKRFRE, RORBIRDAE2ERROFESEAR

S S
Graduation School: nas1E,

. . . . TIONAL TR =

University of Michigan, Ann Arbor AINING WORKSHOP ON FRONTIERS
OF QUANTA TO COSMOS PHYSICS o

Research Area: -

EFFEVENAERENE
AdS/CFT, Holography, Black hole physics |

Yassinege—&=1"HBIIANICTP-APRIE T4,

Ping He ('mslz) . - . \
ETIEX="BREESHAERH, BT O MG

Graduation School: Peking University T LETRRRESTEN . IIFEMO=1RHE.

Research Area: - ; S

Detection of wave—like dark matter based on quantum sensor networks

‘LIS IR ARIICTPIFRA S, XREFIRESRE TN NEARESHE
RENA). ERMWL, RESESTICTP-APERIRAHENNERHRLS BN &S

Wenbin Zhao (&X3UIH) B. DOEPEFRASHRELE, BEETSEARNMENSAINE, LERESICTPERLY
Graduation School: University of Bonn BT RS I E] D BRI B —— X R IR N R,
Research Area:

N - o | | | KITHIS 5RICTP-APEEEREMXBRELINSE R . XL REKIIZREBTEZENE
nflation; leptogenesis; gravitational waves; dark matter; supers ymmetry; modular
- 51, iERFRIET PO ERS S HIRZHARERE . POTEARMELEIINSE
SRBELTEERRE, MBIIREZFRTRE. RTEA, 1LRFEZ2EIERFER.

Rl ERGIFRN SITERERIE . AN ERVRPENSEFLSHAZEE), BEERITE
R EIFEREERES . BRIREMRT WM FHERBYREANENEHR, XELHEIADRIRE

Ajay Kaladharan

Graduation School: Oklahoma State University LEEEIREMEITSIKERNRIA T, XEE2RFAFARENHNERNIE, B2 795K 0m MBI
Research Area: - ; - e b L y . :

. " . . . . SHHEYEe. SIMRZIPNE=RERADS™EEZSESTHRHRERM, MK ERKSNES
Cosmological phase transition and gravitational waves, baryogenesis and leptogenesis, neutrino s
physics, dark matter, particle cosmology and astroparticle physics, quantum tomography, collider ZNSTE

physics and machine learning

SME<L, ICTP-APEIE Y — 1A RB. 88ZBSFa IR, £
MFARKIK, NEERHWEREIE. BERAXINRinidDSRE DHIFAREEIRR—&

by
o

Joana Velasco Cristian

Graduation School: University of Louvain, Belgium
Research Area:
Research on primordial black holes and gravitational waves
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Visiting Scholars

Post Doctor Chen Sun, from ICTP
Post Doctor Neeraj Kumar, from S.N. Bose National Centre for Basic Sciences

Post Doctor Giovanni Maria Tomaselli, from Institute for Advanced Study

Yassine is a PhD student who joined ICTP-AP ' y ] Prof. Wei—Tou Ni, from National Tsing Hua University

three months ago. Based on his three—month » Post Doctor Vishwanath Barve, from IFERP

living and research experience, Yassine provided o ok P, Yk Zag, I Universiyof. Lian

a comprehensive and positive evaluation of the Prof. Huayong Han, from Guizhou University of Finance and Economics

Centre. The following is his feedback: " 1' Prof. Camilo Garcia Cely, from University of Valencia, Spain

- : . ; . . Prof. Bo Wang, from Ningxia University
Previously, | was enrolled in the postgraduate diploma program at ICTP in Italy, which

: : : : : : : Prof. Yakefu Reyimuaji, from Xinjiang University
gave me the opportunity to experience its academic environment and international reach.

. . : , Prof. Richard Brito, from Instituto Superior Técnico
From this perspective, | can truly appreciate the remarkable progress ICTP AP has made in

e . | . . . . . Prof. Giacomo Cacciapaglia, from LPTHE
establishing itself as a vibrant international research center. The center is rapidly evolving

. . : . : : : : : , : Prof. Zheng—Wen Liu, from Southeast University
iIn the right direction, fostering a highly inclusive and collaborative environment while

: . Prof. Shinji Mukohyama, from YITP, Kyoto University & RESCEU, University of Tokyo
demonstrating the same spirit of excellence and global engagement that makes ICTP so

: 5 - Prof. Marek Szczepanczyk. from University of Warsaw
INSPIring.

C : : : : Prof. Anna Tokareva, from HIAS

A highlight of my experience has been the recent winter school organized by ICTP AP, which

o : . Prof. Pep Covas Vidal, from Universitat de les llles Baleares
brought together professors and young researchers from around the world. Participating in

. . . , , , _ Prof. Giovanni Villadoro, from ICTP
this event allowed me to witness firsthand the center’'s commitment to international

: : Prof. Shuang—Yong Zhou, from University of Science and Technology of China
collaboration and the exchange of knowledge. | have also greatly appreciated the support

. . : , Prof. Ye—Ling Zhou, from HIAS
and interactions with the center's staff and postdoctoral researchers, who have been

. : Prof. Bin Chen, from Ningbo University/Peking University
consistently approachable, helpful, and welcoming.

: : : : : : Prof. Heng Wen, from [HNS, CAS
In particular, my advisor, Professor Xiaoyong Chu, has provided invaluable guidance,

assisting me personally with settling in China and offering continuous mentorship in my i - e L
research. Under his supervision, | am currently working on exciting projects in dark matter,
an area at the forefront of fundamental research. These projects represent my first
experience in toptier research and provide an exceptional opportunity to develop my skills Exchqnge Students

while contributing to a cutting—edge field. | deeply admire my advisor's scientific insight and
e Jiaju Li, from Xi'an Jiaotong University

professionalism and aspire to reach a similar level of academic excellence in the future.

Overall, ICTP AP offers a stimulating, inclusive, and highly supportive research environment = WLl s Sieauan Universty

. . . » e X hen, f versity of Chinese Academy of Sci
that fosters both scientific growth and international collaboration. | feel privileged to be part M e, (e VRIVGIAI 01 LRGSR AGHCEIT 01 Sencas

. . < o Ruhan Rao, from Tianjin Universit
of such a vibrant and inspiring community. ¢ J Yy

e Jianxing Lu, from Southern University of Science and Technology

e Qingyi He, from University of Oxford

21— — 22
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Scientific Activities Frontiers of Quanta to Cosmos Physics & the Second

International Training Workshop on

FAIEDN ICTP-AP Winter School on Theoretical Physics

International Training Workshop on Frontiers of Quanta to Cosmos Physics
E—?‘?m%ﬂﬁﬁ} Ellh‘i 1JIIIH

-rom November 1 to November 14, 2025, the International Training \Workshop on
-rontiers of Quanta to Cosmos Physics and the second ICTP-AP Theoretical
Physics Winter School were successfully held in both Beljing and Hangzhou. The
event focused on cutting—edge topics in particle physics, gravity, and cosmology, with
an emphasis on the applications and advances of effective field theory in areas such
as quantum field theory, dark matter detection, dark energy, and gravitational wave
waveform construction, aiming to cultivate the next generation of research talents
with a global perspective.

The training course brought together 15 experts from leading institutions both in
China and abroad, including the University of Chinese Academy of Sciences, the
Institute of Theoretical Physics of the Chinese Academy of Sciences, ICTP, and the
University of Tokyo, who delivered 27 high—-level academic lectures. The event
attracted 33 outstanding young scholars from over ten countries worldwide, including
China, the United States, Italy, Spain, and India. Through in—-depth discussions
centered on the lectures and their respective research, the participants eftectively
fostered international academic exchange and collaboration in the field.

202511 H1BZE14H, "S£FFEYHEens’ ERE)IIEZICTP-APE Z/HIE e
ZEZRAICEAMNABEIHSE T DRENRENFDIE. s|IDMNFEZFNE, BER
ﬁeﬂT IRUAICHEEFIDIC . BYIRIEN. EBeeE NS NIREFEEEMIANBSH
B, sAEFETERUEN T —RRAAT,

SBLLR 7 REFEMZFREARZF . FERMFREECYEARE. EXFICTP. HAR
RAFFERINRRYEHISNUE R, K 27HEKFFZARRE ;EEDU&?;IT;E' 2
7, EE. BEXA. ASF . HEFEXTRITERNIRNFETFFE, BRKREH

Il...ll

LZEFERRET TIRANY, 83ed Mz ERFARZRSE1E
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Seminars

To broaden students’ academic horizons and
keep them abreast of cutting—edge scientific
developments, ICTP-AP's professors invite
scholars from renowned universities and
research institutions worldwide to deliver
weekly academic lectures and engage In
discussion. In 2025, the Centre organized a
total of 53 seminars, inviting 52 speakers to
share their latest research findings. Among
them were 17 international scholars and 35
Chinese scholars. The distribution of their research
fields is shown in the figure below; detailed
speaker information is provided in the appendix.

Number of Seminar

Progress Report ICTP-AP 2024-2025

NIEZFEZANE . IEERHERIZED)
&, PIONBIRSERIERESEKAZ
2 REARIENZEEZEDZARNHEFF
HITZ RIS . 20255, M HELHA53
HEFEANITS, BiE 7 52UiREASS
D EMNIEFARAR, HERFEFF17
(4 2=E S35 FEZEE. REAR
HR A A G LI FEFiR. IREAGBR
D44

B Astrophysics and Cosmology
B Phenomenology of Particle Physics
String Theory and Quantum Gravity

® Gravitational Wave Experimental Physics

2D B Computational Physics and Cosmology

Off-Campus Events

In 2025, ICTP—-AP organized a series of academic
conferences aimed at promoting academic
exchange, collaboration, and research development.

The forum was successfully held from May 25 to May
30, 2025, at Qiandao Lake in Zhejiang Province. As a
key prediction of Einstein's general theory of relativity,
the detection and study of gravitational waves repre—
sent a cutting—edge hot topic in physics. This forum
brought together renowned scholars from 33 universi—
ties and research institutions both domestically and
iInternationally. They engaged in in—depth exchanges
on frontier topics such as
the precise calculation of
gravitational wave wave—
forms and noise suppres—
sion in detection, fostering
dialogue and collaboration
between theoretical and
experimental teams. The
event has strengthened
collective efforts and
contributed to the further
advancement of gravita—
tional wave research In
China.

18Iz F2025%
AN ks

20255E,
X, BEEEHZENIR.

R

ICTP-APZE 7 ZIRFAR=

FANSIERH

Frontier Forum on Gravitational Waves: Theory and Detection
‘5|73 . EIgFIEN" BEieisE

=5 H25HZ30R I T 5504
7o MEREREME XNETICHEZER
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Commemorating the Centennial of Quantum Mechanics:
Historical Review and Future Perspectives—An International
Symposium in Celebration of the “International Year of
Quantum Science and Technology”

:L.:\E.?jj%gﬂa
The Workshop was held in Beijing from August 6 to  &£IXF2025F8B6HZE=8B8HEILEE1, rgEﬂté 'ﬁ;E;EEé_ “.B—_RE¥$£H§$” Bﬁ#_j{ﬁ}h{]‘%

August 8, 2025. To promote substantial progress in  AENZT(E 5| DIRRIZETE S TTEUS LR FH

The 1st Workshop on Space-Based Gravitational Wave
Data Analysis

F—R=ZE 5| DKM FEIES IS

space—based gravitational wave data analysis, the E, SNFEESRTES|EEIEMkEL . R

workshop focused on topics including space-based ZREHEWE. KEEWEF. RinFESELHE The Symposium was held at the Southern University ~ AR RF2025F9H20H =21 HERMT
gravitational wave data challenges, galactic compact . BEVLS| /3RS S LARAIMREERIS | 17K EEE of Science and Technology from September 20 to ~ BXXZF=ED, LR J’* HPE. RBE. £
binaries, massive binary black holes, extreme mass—ratio SN EFF . September 21, 2025. It brought together renowned E. II&X. HAX. AZEEtNERIRZSH]
inspirals, stochastic gravitational wave backgrounds, physicists, historians of science, philosophers, &¥EZEXR. RFELEXR. BEFEFZUNEX
and Al-enabled gravitational wave data analysis. and researchers from related fields across seven SUHARAR. SSFEFHEEFIM 7 EF1F

countries, including China, Germany, the United EINBERRE, MURNRTEHBEREHS
States, Canada, Japan, and Denmark. Participants IEiEZEM, SIFEEZERSHS00, tHE
jointly reviewed the century—long journey of quantum ETYsFRHYARRKNAEFRSEENE,
mechanics, delving into its historical evolution and

a3z s theoretical breakthroughs, examining its philosophical

—}=I IE—J % l jj/}iﬂ;!:\- *&TE \Tﬁ"ﬁﬂ:l__l'/\ Implications and societal impact, and looking ahead

to the future development directions and potential

applications of quantum technology.

2025%8H6-8H Jt&=

2

P - ‘._.-lrr -
e
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University of Chinese Academy of Sciences

The 4th Space Science Conference: the "Space-based
Gravitational Wave Detection” session

FNEFERFEAS. FE5|HKRIENS1EI=

2025 Gravitational wave Physics Symposium

20255 |70 BT

th

The Symposium was successfully held from October 12 to RIRT=F2025F10H12
October 20, 2025, at the "Two Mountains" High—Level Talent 10B20HEIMIGEEXLHE ‘W

Hub in Chun'an County, Zhejiang Province. The event focused " BERAZERXHINED The 4th China Space Science Conference was held — SHEFEZEMFART2025F11521

on gravitational wave astronomy, gravitational wave cosmology, = SIXRES|DIKKRXZE. 5|H0KF in Beijing November 21 to November 24, 2025. Within Z224HENTEEET. DRKREF, HFOH
gravitational waves and fundamental physics, gravitational wave 3. S|ESEMPIE. S| HK the conference, the "Space-based Gravitational FEMFERDFHRAHEADH “=E5]17
data analysis, and related fields, facilitating in—depth academic HIEOWEREME, FETEN Wave Detection” session co—-organized by the BRI CIEIRFI B FF. 18ImESEs | KRR

Centre and the Institute of Mechanics of the Chinese 5RIMES . S5 EERN. (FESEIE

exchanges and thematic discussions. It brought together over HNEARRSERHIT. KREILRE

110 scholars, postdoctoral researchers, and graduate students K%, FHA%. PERFRER Academy of Sciences was successtully convened. DITRBERIXAF L REFFRAGY, HEis
from more than 30 research institutions and universities, XY&. hERSHRAKLS . b5 The forum focused on gravitational wave science and BMUERZEEFDERNARHARE. HIXZIN
including Peking University, Tsinghua University, the National — ITgAS:. TRASZE=+25R detection missions, payload and satellite technolo-  SEfEHFARRIERSTF, HEHENZE
Astronomical Observatories of the Chinese Academy of  HIWMFISKISE @+ EH gies, simulation, data—analysis techniques, and 5| RN ZER R B SHEARHZT .
Sciences, the University of Science and Technology of China, REH110ZASINT NIREI . noise-reduction methods. Thirty-three experts and

Beijing Normal University, and Ningbo University. Participants ~S4ARDETRFHRHE. 7 scholars were invited to present their latest research

shared the latest research findings, discussed cutting—edge  ET4HEIERNZE, AR TEEHK advances. The meeting aimed to stimulate academic

developments in the field, and engaged in fruitful academic  MEFARRE &?‘Eﬁt HE exchange and cross—disciplinary collaboration, jointly

advancing the disciplinary development and techno-
logical progress of space—based gravitational wave
detection.

exchanges and intellectual discussions.
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Open Data Workshop 2025 Study Hubs

This online training program was he
engineers, and senior students inthe f

d from May
lield of gravita

13 to May 16, 2025, targeting researchers,
tional wave studies worldwide, with a specific

focus on members of the LIGO-Virgo-KAGRA collaborations and participants in space-based
gravitational wave detection missions such as Taijl, LISA, and TianQin. The curriculum deeply
iINntegrates the course system of Open Data Workshop 2025 and the tasks of the Taiji Data

Challenge (

DC), covering open data technology stacks, specialized modules for space detection,

hands—on practice with tools including GWpy, PyCBC, and Triangle, as well as a GitHub—-based

open-source collaboration workflow. The training a
aims to help learners systematically master the skil
gravitational wave data, enhance teamwork and comp
allgnment of research outcomes with international o

cross—institutional col

gravitational wave detection.

ANk 151720258

F5H13

_1 6 Hidj\,

@ 2BKk5 | DK RMIENEAA R, TEINES el

tracted over 17,000 participants online and
s for accessing, processing, and analyzing
ex problem-solving ablilities, promote the
Den science communities, and cultivate
aborative teams for future in—orbit data processing tasks in space-based

S mMEMELIGO-Virgo-KAGRAGEHR TN AR . LISA. XREZFFE5|DKRIESZSS5E . BER

R0 [BF
ﬁﬁlﬁxm

IRIZIA RS KIREL

/

siE&O0pen Data Workshop 2025
zHkik (TDC) £55

’

BE T BREEE AN L. T ERNEZINE .
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Undergraduate Admissions Talk

In 2025, a facul
and successive

UCAS to outstanding high school students.

20255, FiLZE Uﬂﬁﬁﬂﬂﬂfﬁ?’ééiéﬂ,

BEFE, REN

=+

SRl T EicE

RIRRIARHAS

CIBRSNNME

—t O

E R

ot

ty member from the Centre joined the Henan admissions team
y visited Qi County High School and Lankao No. 1 High School
N Henan Province. During these visits, the team delivered a systematic introduction
of the undergraduate admissions policies and personalized training features of

IS Ealvr
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2025 Timeline >> February

- o BAESRERRI PO TEHTHE

5y
I

20255 2F ?%iﬁ:‘fl)ﬁ T
{ES T LA NS, FeE
AT o

» January

t.

o EB FERSE

INn February 2025, experts conducted a

comprehensive review and assess-

2025F18, RIULEERS=5IANT 75 JEFLEEY Sk, T LERUWE Sl — : _ ment of the Centre’s work over the past
o e - server introduced the Gridview unified login . . . .
GridviewH—&EFEE, HREEEK filve years, delivering highly positive

ngg EEBLJ BNEM : %ﬁiTWeb o o

platform. While retaining the original under- feedback.

lying terminal login method, the platform

HIa)D08E, TP RERIRIRT TS (8 added web-based access, enhancing
RS ea1m2E user experience and facilitating server

maintenance.

o RLHIMEITIRS SRS

20255 3H, HFOHEREDIIRS
SEIEFEFHARREMHAFRERNZ
FTEF,

INn March 2025, faculty members of the
Centre actively engaged in teaching of
both undergraduate and graduate

programs for the spring semester.
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» April

»> May

o EIFZERIESRRNEESSR

: ® 3T HEIRFITDCISINE

202554 822H-27H, EinL The 2025 Spring School on Frontier and Interdisciplinary 2025F5813H&16H, #/(\4E4L T 5| (65 o s ot 02 sy s 85— ST REEA Y
ﬁﬂ‘l‘\, 4642 3k 58/ N NE A EE = Sclences was held at Hangzhou, Zhejiang Province HEF SRR AR IR LR | 123)

during April 22 to April 27, 2025 with 46 international
ST AR SRRREES i F _
s students from 11 countries participating.
FRa

HE, IkslEZ17000ZBFRELS S

From May13 to May16, 2025, ICTP-AP orga-

nized an online training workshop on gravita-

tional wave open data and the Talj data chal- BB SRR SHNSRENEERE, TRREY
lenge, attracting over 17,000 participants. B 380s=0 0008 BE-O0GEE

® "5 Eie X" Biaitis

2025F5H25H&30H, 5|3KE: Eig
RN giigeizEimIganMNmiEx
BFE# "WlL" SBRAFERKXE
.

I}m x "ul - B’T‘ | | - 5 From May 25 to May 30, 2025, the Frontier

ier and Inter discipli?

%HTF

 Spring Sc m,,,, on Fronti —orum on  “Gravitational Waves: Theory and

Detection” was successfully held atthe "Two

Viountains” High-Level Talent Cluster Area on

Qiandao Lake, Chun’an County, Hangzhou,
Zhejiang Province.
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ences, enriching their campus cultural life.
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From July 3 to July 8, 2025, the ICTP-AP
2025 Summer School was held Iin the
/hongguancun Campus, UCAS.
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On July 8, 2025, the Centre held a tarewell
party for the graduates to celebrate their

successful completion of studies and the

beginning of a new chapter in their lives.
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From August 6 to August 8, 2029, the first Space
Gravitational Wave Science Data Analysis

tré TATthEJZ

Symposium was successtully held in Beljing.

» September

Q 2 IU\E¥jJ$EEi‘|§iE

B EIRSAREREZE—
EfrFATII=

"EfFEFRIFRARE

20256:9820-21H, ERRFHEE
R, FREMSRREE— “ER
RFRFRARE ERFRFIRER

.
-

From September 20 to September 21, 2025,
the “International Year of Quantum Science

and Tec
celebra

NNnology "Academic Symposium on

ting the centennial of quantum

Y BLIIZETD

mechanics: a historical review and prospects
was successfully held in Shenzhen.
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» October > November
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20255108 12HE20H, s|0K4Y1E From' sztober 12 to Octc:“)ber 20, 2025, the vy T R G B E ) B —

T2 IEEZE “FUEERA Gravitational Wave phySlCﬁS Wol’kshop Was CTP-APESMBRESR 7t

FERER” RTINS successfully held at the "Two—-Mountains -
High-Level Talent Cluster Zone" in Chun'an MmN FsIRF =73, REFE. 5
County, Zhejiang Province. . BAM. AT FI/RAEFE .

O RIS+ A ERNIIGHES
FRFARSINT 2RI

From November 1to November 14, 2025, the Internatiinal Training VWorkshop on Frontiers of Quanta
to Cosmos Physics and the 2nd IC TP-AP Winter School on Theoretical Physics were successtully

neld in Beljing and Hangzhou. Thirty—three outstanding young researchers from more than ten

countries—including China, the United States, Italy, Spain, Algeria, and Pakistan, participated in the

training.

Pulsar Timing Array '_F'TA-SJ'

o EMESARNEAS: SE3IHHENNGE

2025F11H21H-24H, EUE=E
MFEXRE ZDE5|0RRNSIEIREIL
RIRF =T

The 4th Space Science Conference: the
"‘Space—-based Gravitational Wave De-

tection” session was successfully held in
Beljing from November 21 to November 24,
2025,
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Student Cultivation
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Student Admission
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On December 19, 2025, the Centre delegation
visited ANSO to discuss securing support for

hosting International conferences and the
ANSO Scholarship Program.
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The scale of students has increased year by year. Currently, the
Centre has atotal of 60 enrolled students, including 39 PhD students
and 21 master’s students. In 2025, ICTP-AP admitted 17 students,
consisting of 8 PhD students and 9 master’s students. During their
study in UCAS, students could apply for six categories of scholarships
and financial aid: 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”.

As a Category 2 Centre of UNESCO, ICTP-AP has been actively
playing its role in the cultivation of talents from developing countries.
We actively engage in the international student recruitment and out-

reach efforts of UCAS and are committed to the training and teaching

work of the International College, UCAS. In 2025, the Centre achieved
a milestone by enrolling its first international doctoral candidate in a

HEl, FOEREMEER60A, 815397
BTHREF21 M THRE . 20255F, F
DEBK7TERRE, HPELTESA, Wl
THEOA. FEAEFHIEAHIEFRERFREX
FIRMVHEXXRNZFE, 8. BxREOF
. EBxRF2. FEREFERRXRFEZ. B
KEWNRZE . ARARESE, LAK “Biff/
Bh#UBNE" RALEN .

EAERREEHRI X ABHN_=4E, Fi08m
RN T SHEDIREFER™ZATH
a2, WINRMSE5FERNZFREAF (EFR
X ) NERZEEBESEEIE, ARSTHE
Frz BB XRIEIISEFT(E, 20255,
DI 7 B E—R IR —3

- _ full-time program. This marks the official beginning of our journey in Y EFEIEEHEIBETZM . XIRnEEEK
= mm A O 4 = \
2025F12H30FE ; DRRALE F FERSEIAR N EREEEZEREWBLEDY systematically providing high—level education for international stu- MNEXNFRETESZRE. SERBFREEF
S1EMEEEIRES , SNBE_EHRIOWEATFEERN, PR EBERNR TEFEETEAKE, HIR dents in China. It also represents a key step in fulfiling UNESCO's ERNLMIRE, BEETHEERRXER
. mission of fostering global scientific capacity building and knowledge . (EHEEKERENZRSHIREZN
W7 ARRSRESEHE N AREISESM,

sharing. BEIR,

On December 30, 2025, delegations from

ICTP-AP attended the partnership symposium [CTP-AP Current Students

organized by the Secretariat of the Chinese 70

National Commission for UNESCO. The meeting 60

focused on UNESCO Category 2 Centers and 50

UNESCO Chairs, with some representatives 40

sharing key annual achievements and discussing 30

future cooperation directions with UNESCO. 20
w In. HIE
e mm Am

2019 2020 2021 2023 2025

B Total mPhD m Master's Student
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The University of Chinese Academy of Sciences is promoting a
high—quality education model characterized by the fusion of scientific
research and education. ICTP—-AP actively responds to and practices
this philosophy. Professors at the Centre are fully engaged in the
teaching of undergraduate and postgraduate students, integrating

FEMFRAFIERALIESRER RS
DFIRIV. ICTP-APFIRIM M F EefTiX —12
=, FLBEEEESSAMESHRENF
(WHER) , BEIERFAKRRSTTEMAIR
2, EFEEIEE2ESTWANRNER, &
I EEEMEIRRNG, BINEFFREFLEL

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

FOEBFEEDRFRZEESE, BHTER
EABEEEMNFTEINERRLE, BiIX—

B, ZEMNBNSRAN T EEICYIE UL
BN RIRMA . POBELF S kAL
NWEAGREXEBNZESE, FiLLB{IESHE
IR ERZFEARFE

cutting—edge research achievements and methodologies into the

e SelFsEER e DRF—RAAT .

classroom. This enables students to not only build a solid foundation experience the academic atmosphere of graduate students.

In professional knowledge but also gain direct exposure to the
forefront of scientific research, thereby fostering a new generation of
talents equipped with both robust theoretical understanding and
iInnovative practical capabilities.

Name Spring Semester 2025 Autumn Semester 2025

Supergravity,Supersymmetry,
and Superstring Theory
| 77 @ Fr 52

Mechanics

IED)

Jun Nian

R

General Relativity

Jun Zhang Advanced Quantum Mechanics

5KH (RFR 1) XX IE)

Fund tals of
Huaike Guo HRCATREIE S O Mathematical Methods for Physics

% Computational Physics 1
I CHSTPIPIIERY) AR

SETFT7B3H-7TH8HAEFRERZREAKE
XA IRX 2D, ICTP-APFILIAZEFIHT
RESIMAARRIFEANABTHOITERDE.
FEEFBERNECYERZEIEHRR. F
ENIFMARKE . AR XIFIREAL S H
RESIDHEIT TIRABDBZM o

The ICTP-AP 2025 Summer School was held in the Zhongguancun
Campus, UCAS, from July 3 to July 8, 2025. The Centre’s office
and the graduate supervisors introduced the Centre’'s faculty,

Teng Ma Thermal Physics Quantum Field Theory
Sk () (R I71E)

the situations of talent cultivation, and the frontiers research of

Xiaoyong Chu Introduction to Modern Physics
fitibe 55 STRRC/PLES 3L

theoretical physics science to the students in detail. Students had
iIn—depth communication with graduate supervisors on their research

Interests, research plans, and personal development plan.
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The Centre organizes sports competitions and pro—

Student ACtIVItleS vides career guidance services to enrich students'

Besides, ICTP-AP jointly funds the International Students Frontier O SHPERFRAFERRER (IC-UCAS) ?’:‘E%ﬁﬁj campuis 1ife and IMBroVE IS
and Interdisciplinary Science School, an international student 5B T ERFERESRXBFZFER,

DR R B RFR AR EAMWIESIRSS, =

SRORESERE, HIEAZENSESER.
International College of UCAS. The program focuses on the highlight , aExNEW ARSI EFRNIE X 1ELL - /

and cross—disciplinary nature of cutting—edge fields, as well as the NEIZBEREMSE. EEIIRIERZERZE
deep integration of science research and education. Its goal is to HNRR, (EHARTIRAIRIORARRNES,
break down the boundaries between traditional disciplines, foster the RREZFRIZFEE, FHIZFEIFHFAL

integration of knowledge and technology across various fields,

education and training innovation program project, with the X E— B FERFERCIF 1T X I

address complex scientific challenges, and cultivate innovative

On May 25, 2025, the "Dragon Boat Race" 2025%5H25H, HE T AFE KRR
of UCAS officially kicked off at Yanqi Lake. =" FIEMINERXFE., dO)TEREKS

=rom April 22 to April 27, 2025, the Spring School on Frontier and AB22AFAB27H, ERSEERS Faculty and students from the Centre 5 g stirRlFTIE, EEESERRE
nterdisciplinary Sciences for International Students was successfully 525 WR| 2 a ks 2E S TR IFF 2 enthusiastically joined the event, setting RS  ESEA S i,

neld in Hangzhou, Zhejiang Province. The event focused on ARENFTAEREARR 7. BYIR. iEeE aside their busy research work for a while

cutting—edge scientific topics including fundamental particles, dark 2. 5| EMEEERZEIE O3 EFFiT to fuIIy unleash their energy in the racing

matter, dark energy, gravitational waves, and black holes. It attracted 16, kRe|Tkg “—%—8B” 1117 EzxR. waves and immerse themselves in the

46 international students of UCAS, from 11 countries along the "Belt 2T N REFRN46 B ERI KBZEES 5357
and Road" initiative and 27 research institutes, to engage in academic =5 I

talents.

passion and joy of the competition.

exchanges and collaborative learning.
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From November 1 to November 14, 2025, during
the International Training Workshop on Frontiers
In Quantum and Cosmic Physics, the Centre or—
ganized a series of cultural experiences and
campus visits in both Beijing and Hangzhou,
which effectively facilitated academic exchange

and cultural mutual learning. Participants visited 2025E1181H-14H. EEFEEYELE

BUig
the ancient Mutianyu Great Wall and enjoyed the . .., \ .
. d , e R IBEEARE), OIS SN R R T
tranquil beauty of Hangzhou's West Lake, im—

mersing themselves in the nation's profound BRI HRE SRESER), B 7EA

cultural heritage and picturesque landscapes. In RimaXUWE=. FRAJE LT —HATREY
addition, they took part in hands—on workshops ﬁﬁ‘&, BRSNS T FEIRERHERRE, BRRET

where they crafted traditional lacquer fans and EZFARBHNINASSR. 15 LE#EIES NI
learned tie—dye techniques. The program also Emﬁkiﬁg 2T TFaaARNMNEA, EE

showcased China's technological advancement X i R A T RS S S ARE AT th . SED
through visits to a modern Industrial Technology AL TEAE TSR, 22 EF04)%

Park, the digital innovation hub Yunqgi Town. The
cultural exchange reached its culmination in a
free—topic presentation session, where partici—

B. ARILAFTZ, EEERPEIFE L.
A, BEERWA LI AREX S elFiE

pants shared distinctive customs and land- I=i/NE, FRAJERAESEFERIR AR
scapes of their home countries, enhancing fkzl. FERTADERT, FSEFZRBRMRESR

mutual understanding and building global friend— KON LEARB, AL ﬁZ HA HO 3T 18 IR (IR
ships through a celebration of diverse cultures. R GESEEE, B ASREEE A,

On July 8, 2025, the Centre held a warm 20255%7H8H, EI“IL\?BEMEE%W
farewell party for the graduates to celebrate T—17EERNIES, HEREME1IE

their successful completion of studies and S P || ﬁ)g)\ggﬁ’;%ﬁn SYAvi
lt_he biqi””ingdoff - Chji’:]ef i ”\‘Net'r’]‘ bl 4 [B1 5 T SR 88 RO BT AE
ives. Five graduates shared their gro

. 9 5BEEIZ. hOEMIIEEES

stories and cherished memories from their o \ |
academic journey. Faculty members from BNTLERSARELR, 7948

the Centre also offered valuable career fefft F ERABIRREN . IR
advice based on their respective professional e a) BERG T Bell &= 3T /O EYIA [E
backgrounds and the graduates' future S5BRrEXE, BAMINBNRES B

development plans. The event not only SR EFMEENa A,
deepened the graduates' sense of belonging
and emotional connection to the Centre but
also provided a beautiful and meaningful
conclusion to their campus life.
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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
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e - N e || ) I laser interferometer measurement device based on the ultra—high precision (picometer—level) laser interferometer. In 2025, it
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completed the underground structural construction for the gravitational wave ultra—high—precision measurement physics

T
o Y Ll | ST g i i o facility and its basic laboratory infrastructure.
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Taiji Laboratory for Gravitational Wave Universe
SIIBFEHARREE

The Taiji Laboratory for Gravitational Wave (Taiji Laboratory), which is the core support platform of the "Taiji Program", operates

under the support of ICTP—AP. The laboratory is located in both Beljing and Hangzhou.

5| 3RFEARER =AFEEREIEYIEFIORIRIETT, SXESIKERN “ARitkl)” BB OsZ2¥ e, LREDMAEICRATTMN
33 8

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

5 ' by "-.._._-'__ 4"
-' 40

i T J I
1 Hargzhon Institute for Advanced Study, UCAS H iy A A
. | J'ﬁ' —_ 1

subsystem, and forming an integrated scientific application system.

In 2025, the laboratory further improved the research environment

by renovating the student workstations.

AtRELie= (4t ) ATEARITRIAI B #EHEEEE . SAMEE
MEEXIE, BIEE "Xikitkl” RENBERFEIR. 20249F, X)
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In 2025, researchers affiliated with the Taiji Alliance completed the first draft of
the “Taiji Program White Paper” . The document systematically presents the
following core elements:

1 ) Scientific backg round: the physical principles of gravitational waves and how they are generated by cosmic extreme
events such as black—hole mergers and neutron—star collisions.

2) Technical design: a detailed description of the laser—interferometer architecture, covering vacuum systems,

laser—stability control, vibration—isolation techniques, mirror materials, and other critical technologies.

3) Scientific objectives: direct detection and verification of gravitational waves; identification and analysis of
their astrophysical sources; multi-messenger astronomy that combines electromagnetic signals, neutrinos, and other
observational channels to reconstruct the full physics of cosmic events; tests of general relativity in strong—field regimes; and

searches for clues to quantum gravity and other frontier physics.

4) International cooperation and data sharing: an explicit open—data policy to foster worldwide scientific

collaboration and resource sharing.

5) Future outlook: a roadmap for the development of next—generation detectors and their evolution.

The white paper is not only a guiding technical blueprint but also a programmatic
charter intended to lead the advance of gravitational wave astronomy. Its imple—
mentation is expected to deepen multi-messenger astronomy, accelerate the it—
erative innovation of cutting—edge technologies, and help unveil the most extreme
and enigmatic phenomena in the universe.

53 -

20255, KREXEEAIBEXARTARTE T ( XIRiTRIBEB ) B¥fE. ZBEBRGEiE
TUUTZOAS:
(RS 8 (EA 75| RAVIIERE, UNEW{ITRERHFS. P FEMEFFEINRmAANSE G

AR Ncanl 1N E T BOCTSNAIRZOEANER, REET RS, BtaEtirs. RERA. EEi
P B N TS ;

CORECASINY G R EERNIFIGIES [DRAEE, SITEXEYIEKRIR; FESEERNERR, S5HEH
K. PRFFZMUNFE, TBHTRASEOMIESE; Qe XHENSERBINE T
IERE, FHRRE 51050 EES%E;

4) EfraFSEiEE= BIREATIECR, MEHEHCEEARNRHATMESRIREE;
PESSEEY K TR RS SR ERER
ZERBANZ— D ESERIRAKEE, BES|IME| DRI FLRINEZNRIEX

. HLBEEMSEFERFIIRALE, (BHEXRIRRARNE R, HEDER
FHPAIRIRIE RSKELIE

— 54




& raneRKT
L%y ?( 4'? S unesco

Carn University of Chinese Academy of Sciences S

4 ,,, = h\ I CT P - A P

| Intcrnational Centre
| g ) * + E
%%/ [lor Theorctical Physies Asia-Pacifie

N EEicnEsl-T AR

Computing Platform
itH¥ 5

In 2025, to ensure the long—term stable operation of the cluster, we completed the upgrade and
replacement of the management node. The previous management node occasionally displayed
yellow alarm lights, indicating potential hardware risks. Therefore, we purchased a new server last
year and completed the replacement early this year. The new management node features the
following three main improvements compared to the old one:

® The original PBS job scheduling system has been replaced with SLURM, which is currently the mainstream

scheduling system in supercomputing environments.

® |[n response to the security requirements of UCAS's network center, the compute servers have been configured
to prohibit internet access, thereby further ensuring data security.
® The Gridview unified user login platform has been introduced. While retaining the original terminal login

method, a convenient web—-based login feature has been added, enhancing the user experience.
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The School of Fundamental Physical and
Mathematics Science, HIAS

ERA R bR F b

The School of Fundamental Physical and Mathematics Science, HIAS was jointed by ICTP—-AP and ICP, CAS In
2019. The school currently has 37 teaching and research staff, 33 postdoctoral researchers, 1 experimental

technician, and 10 contracted staff. There are 126 master's degree candidates and 32 doctoral degree candidates.

In 2025, the College further refined the research landscape of the Department of Fundamental Physics by
establishing the “Professor Li Kai Studio” . It also actively launched the preparatory work for the School of

Mathematical Sciences, planning to create the first Department of Mathematical Sciences (pure mathematics) and
the second Department of Mathematical Sciences (applied mathematics) that will focus on analysis, probability and
statistics, differential equations, dynamical systems, mathematical physics, and computer science.

Academic events: the College successfully hosted 12 conferences, including the 2nd Workshop on Phenome-
nology and Cosmology of Grand Unified Theories, the 2025 Spring School on Frontiers and Interdisciplinary Science
for International Students in UCAS, the Workshop on Effective Field Theory, Gravity and Cosmology, the 1st Joint
Summer Symposium on High—Energy Theoretical Physics (Hangzhou 2025), and the 2nd Jiangmen Neutrino
Summer School. These meetings provide a platform for experts, young researchers, and students at home and
abroad to exchange latest results and to discuss and collaborate freely.

Research output: 14 national and 8 horizontal research grants were awarded, among them one Major Program
of the NSFC, one Foreign Scholars Research Project, one General Program, five Young Scientists Fund (Type C)
grants, two NSFC Special Fund for Theoretical Physics, one National Key R&D Program sub—project from the
Ministry of Science and Technology, and three General Program grants of the China Postdoctoral Science
—~oundation. The College also received one provincial/ministerial Science and Technology Award.

nnovation & entrepreneurship: four competition prizes were won, including the Third Prize in the 9th China

Hangzhou University Student Entrepreneurship Competition, the Second Prize (East—China Division) in
the 5th National Undergraduate HV & Plasma Science—Technology Innovation Contest, and the Excellence
Award in the Field Competition of the 14th China Innovation & Entrepreneurship Competition for Disruptive
Technology Innovation.

Education & teaching: five relevant awards were granted, namely the CAS—-UCAS Excellent Graduate Course
Award, the Li Pei Distinguished Teacher Award, the HIAS Excellent Teaching Faculty Award, the HIAS Excellent

Course Award, and the Hangzhou Excellent Educator Award.
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MBAELIEE . N HDIE oAt S Member Chun-Nong Zhao Univ. of Western Australia
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Member Hong Liu MIT
Member Shouwu Zhang Princeton Univ. : _ _ _
Member Yang Bai Wisconsin Univ.
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ICTP-AP would like to express its deep gratitude to all who supported us in 2025.

ICTP-APK R 12025 E 2R DI Z R MRl R R IR

Academy of Mathematics and Systems Science, CAS
Asia—Pacific Center for Theoretical Physics, Korea

Bureau of International Cooperation, CAS

Changchun Institute of Optics, Fine Mechanics and Physics,CAS

Chinese Society of Space Research
Hangzhou Institute for Advanced Study of UCAS
Hunan University

Innovation Academy for Microsatellites of CAS

Innovation Academy for Precision Measurement Science and

Technology, CAS

International Centre for Theoretical Physics
Institute for the History of Natural Sciences, CAS
Institute of High Energy Physics, CAS

Institute of Mechanics, CAS

Institute of Physics, CAS

Institute of Theoretical Physics, CAS

Kyoto University

Instituto Superior T € cnico

LPTHE Sorbonne Universit e

Nanjing University

59 —

National Astronomical Observatories, CAS
National Natural Science Foundation of China
National Space Science Center, CAS

Shandong University

Shanghai Astronomical Observatory, CAS
Shanghai Institute of Optics and Fine Mechanics, CAS
Southeast University

University of Chinese Academy of Sciences
Zhejiang University of Technology

Songshan Lake Materials Laboratory

Kunming Institute of Botany, CAS

Kunming Institute of Zoology, CAS
Xishuangbanna Tropical Botanical Garden, CAS

Institute of High Energy Physics, Austrian Academy of

Sciences

University of Tokyo

University of Valencia, Spain.
University of Warsaw
Universitat de les llles Balears

Vrije Universiteit Brussel, Belgium.

Scientific and

Administrative Staff

2025

DIRECTOR VICEDIRECTOR
Yue-Liang Wu Song He

OFFICE DIRECTOR
Min Zhang

ADMINISTRATIVE PROFESSIONAL STAFF
Jigjin Zhao, Executive Secretary
Fanzi Meng, Medial and Liaison Secretary

Yinghui Liu, Scientific Research Program Secretary

Haihong Jia, Projects Supporting Secretary

ASSOCIATE PROFESSOR

Jun Nian TengMa

Jun Zhang Xiaoyong Chu
Huaike Guo Andrew Miller

Ju Chen Chengjie Yang
Jiageng Jiao Jun—Shuai Wang
Federico Faedo Fuguo Yang
Segati Alessia An Chen
Nilanjandev Bhaumik Mahdis Ghodrat
Mai Qiao Ping He

Pan Guo Wenbin Zhao

Pin Gao Ajay Kaladharan

Joana Velasco Cristian

RESEACH ACCOSIATE | RESEACH ASSISTANT

Linxiao Cong Jie He

He Wang
Jing Liu

Institute
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SCIENTIFIC ASSOCIATE

Research Field

Anna Tokareva HIAS Early universe cosmology/Quantum gravity
Bin Chen Peking Univ. Quantum field theory and gravity
Chao-Qiang Geng HIAS High energy physics/ Cosmology

Cong-Feng Qiao UCAS Quantum information/Particle physics

Da Huang NAO, CAS Theory of gravitational waves/Data Analysis
Fabio Marchesoni Tongji Univ. Statistical physics/Relativistic thermodynamics
Gang Yang ITP, CAS Quantum field theory

Jian-Xin Lu USTC Gravity and Supergravity/superstring/M theory
Jing Shu Peking Univ. Particle physics/ Particle cosmology

Kenji Kadota HIAS Particle physics /Cosmology

Kohei Kamada HIAS Particle cosmology

Pan Zhang ITP, CAS Statistical physics theory

Qing-Guo Huang ITP, CAS Quantum gravity theory

Rong-Gen Cai ITP, CAS Gravitation and cosmology

Wei Song Tsinghua Univ. Quantum Gravity/Mathematical physics
Wei-Tou Ni NTHU Gravitational theory and experiment
Wen-Biao Han SAO, CAS Gravitational wave astronomy

Xin Zhang Dongbei Univ. Gravity and cosmology

Ye-Ling Zhou HIAS Neutrino physics/Particle cosmology

Yi Pang Tianjin Univ. Particle physics /Quantum gravity
Yi-Bo Yang ITP, CAS Particle physics

Dark matter/Cosmology
Yong Tang UCAS

Gravitational wave physics

Yong-Liang Ma

Nanjing Univ.

Particle physics /Field theory

Yu-Feng Zhou ITP, CAS Dark matter/Physics beyond the standard model
Yun-Long Zhang NAO, CAS Black Hole Physics/ Dark matter model
Yun-Song Piao UCAS Very early universe/Quantum gravitation

Yu-Xiao Liu

LanzhouUniv.

General relativity/ Gauge field theory

Zhou-Jian Cao

Beijing Normal Univ.

Gravity theory/General relativity

Zong-Kuan Guo

ITP, CAS

Gravitational theory
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Xie, ZM; Yuan, HC; Tang, Y. On equation of state of dark matter around massive black holes. SCIENCE CHINA-PHYSICS
MECHANICS & ASTRONOMY,69 1210412, 2025

Bian, LG; Cai, RG; Zhu, T et al. Gravitational wave cosmology. SCIENCE CHINA-PHYSICS MECHANICS & ASTRONOMY,69
1210401, 2025

Darvishi, N; Wang, YN; Yu, JH. Identifying CP basis invariants in the SMEFT. PHYSICAL REVIEW D,112 9 95009, 2025

He, ZT; Du, J; Jiao, JG; Zhang, HB et al. Numerical computation of electromagnetically sourced nonlinear tails. PHYSICAL
REVIEW D,112 10 104008, 2025

Li, YJ; Liu, J; Guo, ZK. Dynamics of ZN domain walls with bias directions. PHYSICAL REVIEW D,112 10 103510, 2025

Li, HJ; Zhou, YF. Mass mixing between QCD axions. CHINESE PHYSICS C,49 11 115101, 2025

Motie, |; Sadegh, M; Mahmoudi, S et al. Muon Anomalous Magnetic Moment and Right—Handed Sterile Neutrino. PROGRESS
OF THEORETICAL AND EXPERIMENTAL PHYSICS, 2028 11 113B03, 2025

Su, H; Xu, BY; Chen, J; Liu, C; Zhang, YL. Detectability of the chiral gravitational wave background from audible axions with
the LISA-Taiji network. COMMUNICATIONS IN THEORETICAL PHYSICS,77 11 115403, 2025

Yang, WN; Qiao, M; Zhou, YF. Constraints on light dark matter effective operators from the LUX-ZEPLIN experiment.
COMMUNICATIONS IN THEORETICAL PHYSICS,77 11 115402, 2025

Yang, Y; Yang, J; Chen, X; Zhang, ZH. Impact of mass transfer on the orbital evolution of a white dwarf close to an
Intermediate—mass black hole. MONTHLY NOTICES OF THE ROYAL ASTRONOMICAL SOCIETY,543 4, 2025

Wang, H; Piao, YS. Can the universe experience an AdS landscape since matter—radiation equality?. PHYSICAL REVIEW
D112 8 83583, 2025

Tokareva, A; Xu, YJ. Scalar weak gravity bound from full unitarity. PHYSICAL REVIEW D,112 8 85020, 2025

Si, S; Mohapatra, V; Natwariya, PK; Nayak, AC. Revisiting constraints on superconducting cosmic strings in light of the dark
ages global 21-cm signal. PHYSICAL REVIEW D,112 8 83540, 2025

Cao, Q; Zhu, F. All-loop planar integrands in Yang—Mills theory from recursion. PHYSICAL REVIEW D,112 8 85012, 2025

Gao, YK; Huang, D; Wu, YL. Gravitational wave generation and detection in gravitational quantum field theory. EUROPEAN
PHYSICAL JOURNAL C,8510 1159, 2025

Zhang, KG; He, JF; Fu, CJ; Guo, ZK. Gravitational waves from gauge quanta produced during inflation. PHYSICAL REVIEW
D,112 8 83530, 2025

Sun, H; Yu, JH. Flavor and CP symmetries in the standard model effective field theory. PHYSICAL REVIEW D,112 7 75022,
2025

Feng, QM; Guo, SM; Hu, QW; Qiao, CF et al. NLO corrections to dimuonium production in photon—photon collision. PHYSICAL
REVIEW D,112 7 73001, 2025

Xiao, Y; Guo, HK; Hu, JH; Yang, JM; Zhang, Y. Growth of the gravitational wave spectrum from sound waves in a universe
with a generic expansion rate. PHYSICAL REVIEW D,112 8 L081302, 2025

Jiang, WH; Peng, C; Piao, YS. Phase transition in a doubly holographic model of closed dS2 spacetime. EUROPEAN
PHYSICAL JOURNAL C,85 10 1093, 2025
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Feng, QM; Qiao, CF. J=y polarization and pT distribution in cc associated hadroproduction at O(«5s ). PHYSICAL REVIEW
D, 112 7 1L071801, 2025

Guo, FZ; He, JB. Quantum search for gravitational wave of massive black hole binaries. PHYSICAL REVIEW D,112 8 83004,
2025

Cao, Q; Dong, J; He, S; Zhu, F. Superstring amplitudes meet surfaceology. SCIPOST PHYSICS,19 4 114, 2025

Drees, M; Zhao, WB. Inflection point inflation in supergravity. JOURNAL OF COSMOLOGY AND ASTROPARTICLE PHYSICS,
10 89, 2025

Liang, JX; Xu, P; Du, MH; Luo, ZR. Primordial Black Holes Formed during Magneto—Hydrodynamic Turbulence in the Early
Universe as Dominant Part of Dark Matter. CHINESE PHYSICS LETTERS,42 11 111101, 2025

Tian, J; Wang, H; He, JB et al. Learning and interpreting gravitational-wave features from CNNs with a random forest approach.
MACHINE LEARNING-SCIENCE AND TECHNOLOGY,6 3 35045, 2025

Li, ZJ; Guo, X; Cao, ZJ; Zhang, YL. Detectability of dark matter density distribution via gravitational waves from binary black
holes in the Galactic Center. PHYSICAL REVIEW D,112 6 63055, 2025

Natwariya, PK; Mohapatra, V; Howlader, H. Axion—Photon conversion in magnetized universe: Impact on the global 21 cm
signal. INTERNATIONAL JOURNAL OF MODERN PHYSICS D, 2025

Zhang, LQ; Ma, Y; Ma, YL. Peak of sound velocity, scale symmetry, and nuclear force in baryonic matter. PHYSICAL REVIEW
C,1123 L031001, 2025

Chen, YF; Ding, R; Liu, YX; Mizuno, Y; Shu, J et al. llluminating Black Hole Shadows with Dark Matter Annihilation.
PHYSICAL REVIEW LETTERS,13512 121001, 2025

Ma, Y; Ma, YL. Composition of scalar mesons and their effects on nuclear matter properties in an extended linear sigma model.
PHYSICAL REVIEW D,112 5 54026, 2025

Zhang, JR; Chen, J; Jiao, HS; Cali, RG et al. Probing spin—2 ultralight dark matter with space—based gravitational wave detectors
iIn the mHz regime. PHYSICAL REVIEW D,112 6 64030, 2025

Zhang, ZH; Liu, T; Guo, ZK. Post—Newtonian dynamics of compact binaries with mass transfer. PHYSICAL REVIEW D,112 6
64083, 2025

Jiao, JG; Zhao, YT; Zhao, JJ; Cao, ZJ. Multipole measurements through gravitational waves of compact object binaries.
CLASSICAL AND QUANTUM GRAVITY,42 17 175020, 2025

Cao, HY; Wang, YJ; Pan, F; Zhang, P. Integrating neural networks and tensor networks for computing free energy.
COMMUNICATIONS IN THEORETICAL PHYSICS,77 9 95602, 2025

Di Valentino, E; Said, JL; Riess, A et al. The CosmoVerse White Paper: Addressing observational tensions in cosmology with
systematics and fundamental physics. PHYSICS OF THE DARK UNIVERSE,49 101965, 2025

Liu, XY; Wu, YL; Fang, Z. Exploring QCD phase transitions and neutron star properties via holographic models. EUROPEAN
PHYSICAL JOURNAL C,859 1010, 2025

Chen, MC; Tang, Y. Probing self—interacting dark matter via gravitational—-wave background from eccentric supermassive black
hole mergers. PHYSICAL REVIEW D,112 4 43033, 2025

Sun, H; Wang, YN; Yu, JH. Chiral effective field theories for strong and weak dynamics. JOURNAL OF HIGH ENERGY
PHYSICS, 8165, 2025

Zhang, ZC; Yuan, HC; Tang, Y. Universal density and velocity distributions of dark matter. PHYSICAL REVIEW D,112 4 43025,
2025
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Ghodrati, M. String scattering amplitudes and mutual information in confining backgrounds: The partonic behavior. PHYSICAL
REVIEW D,112 4 46011, 2025

Ma, LQ; Hua, J; Schafer, A; Shu, HT; Su, YS et al. Quark transverse spin—momentum correlation of the nucleon from lattice
QCD: the Boer—Mulders function. JOURNAL OF HIGH ENERGY PHYSICS, 8 86, 2025

Chao, W; Huang, D; Jiang, SY; Wang, Y et al. Pseudo—Dirac sterile neutrino dark matter. EUROPEAN PHYSICAL JOURNAL
C.89 8 855, 2025

Wang, QY Jia, TY; Chen, PR; Tang, Y. Purely gravitational dark matter production in warm inflation. PHYSICAL REVIEW
D,112 4 43508, 2025

Li, GL; Zhao, SJ; Guo, HK; Su, JY; Lin, ZH. MatBYIB: A MATLAB-Based Toolkit for Parameter Estimation of Eccentric
Gravitational Waves from EMRIs. UNIVERSE,11 8 259, 2025

Liang, B; Guo, H; Zhao, TY; Wang, H; Evangelinelis, H et al. Unlocking New Paths for Efficient Analysis of Gravitational Waves
from Extreme—Mass—Ratio Inspirals with Machine Learning. CHINESE PHYSICS LETTERS,42 8 81101, 2025

Nie, WK; Tan, LT; Zhang, J; Zhou, SY. Scalar—-Gauss—Bonnet gravity: infrared causality and detectability of GW observations.
JOURNAL OF COSMOLOGY AND ASTROPARTICLE PHYSICS, 8 86, 2025

Uchida, F; Fujiwara, M; Kamada, K; Yokoyama, J. New comprehensive description of the scaling evolution of the cosmological
magneto—hydrodynamic system. JOURNAL OF COSMOLOGY AND ASTROPARTICLE PHYSICS, 8 17, 2025

Xue, SS. Collimated and spinning fireballs for ultra—relativistic jets: long vs short gamma-ray bursts by angular momentum
and mass ratio. EUROPEAN PHYSICAL JOURNAL C,85 8 820, 2025

Amariti, A; Nian, J; Zayas, LAP; Segati, A. Universal Cardy-like behavior of 3D partition functions from localization.
NUCLEAR PHYSICS B,1018 117045, 2025

Buoninfante, L; Shao, LQ; Tokareva, A. Nonlocal positivity bounds: Islands in terra incognita. PHYSICAL REVIEW D,112 2
1L.021904, 2025

Wang, H; Ye, G; Piao, YS. Impact of evolving dark energy on the search for primordial gravitational waves. PHYSICS LETTERS
B, 868 139744, 2025

Hao, ZX; Wu, RX; Jin, HB; Tao, YZ; Wu, YL. Beam quality M2(Y¥ ) factor, spot rotation angle, and angular speed of general
laser beams. OPTICS AND LASER TECHNOLOGY, 192 113572, 2025

Geng, CQ; Liu, CW; Wu, YL. |dentify hadron anomalous couplings at colliders. JOURNAL OF HIGH ENERGY PHYSICS, 7
119, 2025

Wang, YX; Wel, XT; Li, CY; Sun, TY et al. Search for exotic gravitational wave signals beyond general relativity using deep
learning. PHYSICAL REVIEW D,112 2 24030, 2025

Dong, ZY; Ma, T; Yang, CJ; Zhou, ZZ. Dark photons and high spin particles: complete EFT operator basis. JOURNAL OF
HIGH ENERGY PHYSICS, 7 104, 2025

Peng, ZY; Piao, YS. Dark energy and lensing anomaly in Planck CMB data. PHYSICAL REVIEW D,112 2 23502, 2025

Lin, F; Ma, YL. Confined monopoles in a chiral bag. PHYSICAL REVIEW D,112 1 14009, 2025

Cai, DC; Gong, Z; Shou, YR; Wu, XZ; Ma, QY et al. Correlation between gamma photon emission and magnetic islands
In laser—driven plasma channel. PHYSICS OF PLASMAS,32 7 73104, 2025

Chen, AS. Measuring the cosmic dipole with golden dark sirens in the era of next—generation ground—based gravitational
wave detectors. JOURNAL OF COSMOLOGY AND ASTROPARTICLE PHYSICS, 7 76, 2025
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Wu, YL. Gravitization equation and zero energy momentum tensor theorem with cancellation law in gravitational quantum field
theory. PHYSICS LETTERS B, 868 139689, 2025

Xu, BY; Ding, KY; Su, H; Chen, J; Zhang, YL. Chiral gravitational wave background from audible axion via Nieh—Yan term.
PHYSICS OF THE DARK UNIVERSE, 49 101980, 2025

Kamada, K; Kume, J. On the inefficiency of fermion level—-crossing under the parity—violating spin—2 gravitational field.
JOURNAL OF HIGH ENERGY PHYSICS, 6 203, 2025

Li, YZ; Yu, JH. Primordial lepton asymmetries: neutrino transport, spectral distortions and cosmological constraints. JOURNAL
OF HIGH ENERGY PHYSICS, 6 213, 2025

Zhou, YC; Jin, HB; Qiao, CF; Wu, YL. Intermediate—mass-ratio Inspirals with General Dynamical Friction in Dark Matter
Minispikes. ASTROPHYSICAL JOURNAL,986 2 196, 2025

Sui, XB; Liu, J; Cai, RG. Enhancement of small-scale induced gravitational waves from solitons and oscillons. PHYSICAL
REVIEW D111 12123503, 2025

Wang, H; Ye, G; Jiang, JQ; Piao, YS. Toward primordial gravitational waves and ns=1 in light of BICEP/Keck and DESI|I BAO
data and the Hubble tension. PHYSICAL REVIEW D,111 12 123505, 2025

Chen, GS; Yang, CB; Bao, SS; Tang, Y; Wu, YL. Revisiting the fermionic quasibound states around Schwarzschild black holes
with improved analytic spectrum. PHYSICAL REVIEW D,111 12 125006, 2025

Gao, QY; Lin, D; Liu, HK; Ma, T. Dark photons and axion—like particles at the electron—ion collider in China. JOURNAL OF
HIGH ENERGY PHYSICS, 6 70, 2025

Li, S; Han, WB. Inferring the cosmological constant in early Universe only by gravitational waves. JOURNAL OF
HIGH ENERGY PHYSICS, 6 57, 2025

Wu, YL. A general theory of the standard model and the revelation of the dark side of the universe. SCIENCE BULLETIN, 70
11,2025

Addazi, A; Koshelev, AS; Pi, S; Tokareva, A. Secondary gravitational waves in non—local Starobinsky inflation. JOURNAL OF
COSMOLOGY AND ASTROPARTICLE PHYSICS, 6 17, 2025

Sun, H; Wang, H; He, JB. Accelerating Bayesian sampling for massive black hole binaries with prior constraints from conditional
variational autoencoder. PHYSICAL REVIEW D,111 10 103053, 2025

Sun, TY; Shao, Y; Li, YC; Xu, YD; Wang, H; Zhang, X. Deep learning—driven likelihood—free parameter inference for 21—-cm
forest observations. COMMUNICATIONS PHYSICS,8 1 220, 2025

He, JF; Zhang, KG; Fu, CJ; Guo, ZK. Strong backreaction of gauge quanta produced during inflation. PHYSICAL REVIEW
D, 1711 10 103525, 2025

Dong, ZY; Ma, T; Pomarol, A; Sciotti, F. Bootstrapping the chiral—gravitational anomaly. JOURNAL OF HIGH ENERGY
PHYSICS, 5114, 2025

Luo, ZH; Zhang, YL. Superradiant instability of area—quantized Kerr black hole with discrete reflectivity. EUROPEAN
PHYSICAL JOURNAL C,85 5 507, 2025

Faedo, F; Petri, N; Segati, A. Defects in 4d SCF Ts from supergravity and holographic renormalization. JOURNAL OF HIGH
ENERGY PRHYSICS, 5 70, 2025

Walter, L; Hua, J; Lahrtz, S; Ma, LQ et al. Quark transverse spin—-momentum correlation of the pion from lattice QCD:
The Boer—Mulders function. PHYSICAL REVIEW D,111 9 94507, 2025

Jiang, JQ; Piao, YS. Can the sound horizon—-free measurement of HO constrain early new physics?. PHYSICAL REVIEW
D,111 10 103505, 2025
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Cai, RG; Hashino, K; Wang, SJ; Yu, JH. Gravitational waves from patterns of electroweak symmetry breaking: an effective
perspective. COMMUNICATIONS IN THEORETICAL PHYSICS,77 5 55204, 2025

Chen, J; Liu, C; Zhang, YL. Circularly polarized gravitational wave background search with a network of space—borne triangular
detectors. JOURNAL OF COSMOLOGY AND ASTROPARTICLE PHYSICS, 5 50, 2025

Chen, YF; Li, CL; Liu, YX; Shu, J et al. Simultaneous resonant and broadband detection of ultralight dark matter and
high—frequency gravitational waves via cavities and circuits. REPORTS ON PROGRESS IN PHYSICS,88 5 57601, 2025

Guo, YH; Wang, L; Yang, G. Analytic four—point lightlike form factors and OPE of null-wrapped polygons. COMMUNICATIONS
IN THEORETICAL PHYSICS, /7 5 55203, 2025

Wang, ZH; Huang, HL; Piao, YS. Broad primordial power spectrum and u —distortion constraints on primordial black holes.
PHYSICAL REVIEW D, 111 8 83553, 2025

Arkani—-Hamed, N; Cao, Q; Dong, J; Figueiredo, C; He, S. Surface Kinematics and the Canonical Yang—Mills All-Loop
Integrand. PHYSICAL REVIEW LETTERS,134 17 171601, 2025

Nishizawa, AJ; Natwariya, PK; Kadota, K. Machine learning constraints on dark matter annihilation during the epoch of
reionization: A convolutional neural network analysis of the 21-cm signal. PHYSICAL REVIEW D,111 8 83546, 2025

Cal, RG; Duan, MN; Li, L; Yang, FG. Clarifying Kasner dynamics inside anisotropic black hole with vector hair. JOURNAL OF
HIGH ENERGY PHYSICS, 4 179, 2025

Koshelev, AS; Tokareva, A. Nonperturbative quantum gravity denounces singular black holes. PHYSICAL REVIEW D,111 8
86026, 2025

Shi, JX; Jiao, JG; Lail, JQ; Li, ZX; Shao, CY; Tian, Y. Effects of data gaps on ringdown signals with space—based joint
observations. PHYSICAL REVIEW D,111 8 84046, 2025

Gao, DF; Ni, WT. Frame—-dragging effects in a gravitational quantum field theory. PHYSICAL REVIEW D,111 8 84039, 2025

Chen, C; Geng, YQ; Liu, LM; Sun, P; Yang, YB et al. Parton distribution function of a deuteronlike dibaryon system from lattice
QCD. PHYSICAL REVIEW D,111 7 74506, 2025

Huang, JZ; Zhou, YF. Constraints on evaporating primordial black holes from the AMS-02 positron data. PHYSICAL REVIEW
D401 8 83528, 2025

Uchida, F; Kamada, K; Tashiro, H. Revisiting constraints on primordial magnetic fields from spectral distortions of cosmic
microwave background. PHYSICS LETTERS B, 865 139456, 2025

Arkani—Hamed, N; Cao, Q; Dong, J; Figueiredo, C; He, S. Scalar—scaffolded gluons and the combinatorial origins of Yang—Mills
theory. JOURNAL OF HIGH ENERGY PHYSICS, 4 78, 2025

Chen, J; Liu, C; Zhang, YL; Wang, G. Alternative LISA-TAIJI networks: Detectability of parity violation in stochastic gravitational
wave background. PHYSICAL REVIEW D,111 8 84026, 2025

Cao, Y; Cheng, YZ; Li, GL; Tang, Y. Probing vector gravitational atoms with eccentric intermediate mass—ratio inspirals.
PHYSICAL REVIEW D,111 8 83011, 2025

Cheng, YZ; Cao, Y; Tang, Y. Effects of black hole environments on extreme mass-ratio hyperbolic encounters. PHYSICAL
REVIEW D,111 8 83010, 2025

Xiong, ZX; Huang, D. Gravitational wave birefringence in symmetron cosmology. PHYSICAL REVIEW D,111 8 84020, 2025

Hu, YF; Kamada, K. Gravitational waves from metastable cosmic strings in the delayed scaling scenario. JOURNAL OF
COSMOLOGY AND ASTROPARTICLE PHYSICS, 4 44, 2025
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Yao, YH; Jiang, TY; Tang, Y. Prospects for axion dark matter searches at LISA-like interferometers. PHYSICAL REVIEW
D,111 5 55031, 2025

He, S; Shi, CX; Tang, YC; Zhang, YQ. The cusp limit of correlators and: anew graphical bootstrap for correlators/amplitudes to
eleven loops. JOURNAL OF HIGH ENERGY PHYSICS, 3 192, 2025

Lin, F; Ma, YL. Baryon Construction with n’ Meson Field. SYMMETRY-BASEL,174477,2025

Xue, SS. Particle—antiparticle oscillation modes crossing horizon: Baryogenesis and dark—matter waves. NUCLEAR PHYSICS
B, 1014 116875, 2025

Wang, H; Peng, ZY; Piao, YS. Can recent DES| BAO measurements accommodate a negative cosmological constant.
PHYSICAL REVIEW D,111 6 L061306, 2025

Xu, YX; Wang, H; Du, MH; Liang, B; Xu, P. Gravitational wave signal denoising and merger time prediction with a deep neural
network. PHYSICAL REVIEW D,111 6 63037, 2025

Cao, Q; Dong, J; He, S; Zhu, F. One—loop amplitudes in gauge theories. PHYSICAL REVIEW D,111 6 65015, 2025

Zeng, YJ; Liu, YX; Li, CL; Liu, YX; Wang, B et al. Cavity as radio telescope for galactic dark photon. SCIENCE BULLETIN,70
90,2025

Faedo, F; Fontanarossa, A; Martelli, D. Branes wrapped on quadrilaterals. LETTERS IN MATHEMATICAL PHYSICS,115 2 26,
2025

Du, HY; Hu, BL; Cai, MC; Chen, Y; Ding, HT et al. Charmed meson masses and decay constants in the continuum limit from the
tadpole improved clover ensembles. PHYSICAL REVIEW D,111 554504, 2025

Chen, YJ; Xu, P; Wu, YL. Post—newtonian tests of gravitational quantum field theory with spin and scaling gauge symmetry.
EUROPEAN PHYSICAL JOURNAL C,85 3 228, 2025

Guo, LJ; Yang, WC; Ma, YL; Wu, YL. Probing Hadron—quark Transition Through Binary Neutron Star Merger. RESEARCH IN
ASTRONOMY AND ASTROPHYSICS,25 3 35017, 2025

Li, HJ; Zhou, YF. Gravitational waves and primordial black holes from axion domain walls in level crossing. CHINESE PHYSICS
C.49 335101, 2025

Fukuda, H; Kamada, K; Sichanugrist, T. Leptogenesis from magnetic helicity of gauged U(1)B-L. JOURNAL OF HIGH ENERGY
PHYSICS, 2 192, 2025

Zhang, ZH; Liu, T; Yu, SH; Guo, ZK. Gravitational wave signatures and detectability of the mass transfer effect in compact
binaries. PHYSICAL REVIEW D,111 4 43049, 2025

Chu, MH; Bai, HY; Hua, J; Liang, J et al. Light cone distribution amplitude for the A baryon from lattice QCD. PHYSICAL REVIEW
D.111334510, 2025

Li, HJ; Chao, W; Tan, XH; Zhou, YF. Axion effects on gamma-ray spectral irregularities. |I: Implications of EBL absorption.
PHYSICS LETTERS B, 862 139334, 2025

Han, XY; Hua, J; Ji, XD; LU, CD et al. Calculation of heavy meson light—cone distribution amplitudes from lattice QCD.
PHYSICAL REVIEW D,111 3 34503, 2025

Tao, YZ; Gao, RH; Jin, HB; Hao, ZX; Jin, G; Wu, YL. Approximate model for the coupling of far—field wavefront errors and jitter
In space—based gravitational wave laser interferometry. OPTICS EXPRESS,33 3, 2025

Guo, YH; Wang, L; Yang, G; Yin, YX. Analytic two—loop four—point form factor of the stress—tensor supermultiplet in N=4 SY M.
JOURNAL OF HIGH ENERGY PHYSICS, 2 2, 2025
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Li, ZY; Yang, G; Zhu, GR. Applying color—kinematics duality in pure Yang—Mills at three loops. JOURNAL OF HIGH ENERGY
PHYSIOCS, 2 11, 2025

Li, G; Song, CQ; Tang, FJ; Yu, JH. Constraints on neutrino nonstandard interactions from COHERENT, PandaX-4T and
XENONNT. PHYSICAL REVIEW D,111 3 35002, 2025

Guo, HK; Hajkarim, F; Sinha, K; White, G; Xiao, Y. A precise fitting formula for gravitational wave spectra from the sound shell
model. JOURNAL OF COSMOLOGY AND ASTROPARTICLE PHYSICS, 2, 2025

Jin, HB; Qiao, CF. Tetrahedron constellation of gravitational wave observatory. SCIENCE CHINA-PHYSICS MECHANICS
& ASTRONOMY,68 2 220414, 2025

Jiang, WH; Piao, YS. Bounded islands in a dS2 multiverse model. PHYSICAL REVIEW D,111 2 23542, 2025

He, JF; Fu, CJ; Zhang, KG; Guo, ZK. Gravitational waves from a gauge field nonminimally coupled to gravity. PHYSICAL
REVIEW D,111 2 23536, 2025

Jiang, JQ; Piao, YS. Search for the non-linearities of gravitational wave background in NANOGrav 15—-year data set. PHYSICS
LETTERS B, 862 139284, 2025

Cao, Q; Dong, J; He, S; Shi, CX; Zhu, F. On universal splittings of tree—level particle and string scattering amplitudes (vol 2024,
49, 2024). JOURNAL OF HIGH ENERGY PHYSICS, 1 126, 2025

He, S; Jiang, XH; Liu, JH; Yang, QL; Zhang, YQ. Differential equations and recursive solutions for cosmological amplitudes.
JOURNAL OF HIGH ENERGY PHYSICS, 11, 2025

Cong, LX; Liu, H; Wang, JB; Deng, HY; Zhu, CY; Mu, JC; Hu, Z; Wang, B; Long, JF; Qiao, CF. Research on Ground Vibration
and Isolation Methods in Dynamic Micro—Thrust Measurement. IEEE ACCESS, 13, 2025

Guo, P; Jin, HB; Qiao, CF; Wu, YL. Sky location of massive black hole binaries in the foreground of Galactic white dwarf
binaries. SCIENCE CHINA-PHYSICS MECHANICS & ASTRONOMY,68 1 210414, 2025

Maity, S; Bhaumik, N; Haque, MR; Maity, D; Sriramkumar, L. Constraining the history of reheating with the NANOGrav 15-year
data. JOURNAL OF COSMOLOGY AND ASTROPARTICLE PHYSICS, 1118, 2025

Qiao, M; Guo, HK; Zhou, YF. Progresses of theory on underground light dark matter direct detection —Cosmic-ray boosted
dark matter and the Migdal effect. SCIENTIA SINICA-PHYSICA MECHANICA & ASTRONOMICA,55 11 111006, 2025

Yun, QY; Han, WB; Guo, YY; Wang, H; Du, MH. The detection, extraction and parameter estimation of extreme—mass—ratio

inspirals with deep learning. SCIENCE CHINA-PHYSICS MECHANICS & ASTRONOMY,68 1210413, 2025

Huang, HL; Song, TY; Piao, YS. Primordial extreme mass—ratio inspirals. PHYSICS LETTERS B, 860 139198, 2025

Z8%; F=FI&. Gravitational waves and primordial black holes from axion domain walls in level crossing. Chinese Physics.
C,493 1674-1137, 2025

Zou Xiaobo; Soumya Mohanty; Xie Qunying et al. An Overview of EMRI| Data Analysis. Acta Scientiarum Naturalium
Universitatis Pekinensis, 61 1 0479-8023, 2025

Yun Qianyun; Han Wenbiao; Guo Yiyang; Wang He; Du Minghui. The detection,extraction and parameter estimation of
extreme—mass—ratio inspirals with deep learning. Science China. Physics, Mechanics & Astronomy,68 1 1674—-7348, 2025

Guo Pan; Jin Hongbo; Qiao Congfeng; Wu Yueliang. SKy location of massive black hole binaries in the foreground of Galactic
white dwarf binaries. Science China. Physics, Mechanics & Astronomy,68 1 167/4—-7348, 2025

Jin Hongbo; Qiao Congfeng. Tetrahedron constellation of gravitational wave observatory. Science China. Physics, Mechanics
& Astronomy,68 2 1674—-7348, 2025

Guo Lingjun; Yang Wencong; Ma Yongliang; Wu Yueliang. Probing Hadron—quark Transition Through Binary Neutron Star
Merger. Research in Astronomy and Astrophysics,25 3 1674-4527, 2025

Guo Yuanhong; Wang Lei; Yang Gang. Analytic four—point lightlike form factors and OPE of null-wrapped polygons.
Communications in Theoretical Physics,/77 50253-6102, 2025

Cai Ronggen; Hashino Katsuya; Wang Shaojiang; Yu Jianghao. Gravitational waves from patterns of electroweak symmetry
breaking: an effective perspective. Communications in Theoretical Physics,77 5 0253-6102, 2025
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Appendix

Jan. 9, 2025

Title: How Einstein Equation Emerges from CF T2 and Realization of ER = EPR
Speaker: Prof. Haitang Yang
Affiliation: Sichuan University

Jan. 10, 2025

Title: Cosmological Stasis: Theoretical Overview,Model Realizations, and
Phenomenological Implications

Speaker: Dr. Fel Huang
Affiliation: \Weizmann Institute of Science

Jan. 10, 2025

Title: Refined BPS spectra for compact Calabi—Yau threefolds via 5d Wilson loops
Speaker: Dr. Xin Wang
Affiliation: University of Chinese Academy of Sciences

Feb. 19, 2025

Title: An Introduction to the Python Interface of the AMSS—NCKU Numerical
Relativity Code

Speaker: Dr. ChenKai Qiao
Affiliation: Chongqging University of Technology

Feb. 27, 2025

Title: Phase Transition Properties of Black Holes

Speaker: Dr. Neera] Kumar
Affiliation: India S. N. Bose National Centre for Basic Sciences
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Mar. 6, 2025

Apr. 24, 2025

Title: Loop Fiber Inflation in String Theory

Title: Detecting Partonic Behaviors and Chaos from Mutual
Information in Confining Backgrounds

Speaker: Dr. Mahdis Ghodrati
Affiliation: Asia Pacific Center for Theoretical Physics, Korea

Speaker: Prof. Xin Gao
Affiliation: Sichuan University
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Mar. 27, 2025

Title: The Generation and Detection of Chiral Gravitational Wave Background

Apr. 28, 2025

Title: Search for Long—Lived Particles and New Physics in the Early Universe

Speaker: Prof. Yun—Long Zhang Speaker: Associate Prof. Wei Liu

Affiliation: The National Astronomical Observatories, CAS Affiliation: Nanjing University of Science and Technology

Mar. 27, 2025

May. 8, 2025

Title: Research on multi—horizon black holes Title: Constraints on Lorentz and parity violations with gravitational waves
Speaker: Prof. Tao Zhu

Affiliation: Zhejiang University of Technology

Speaker: Prof. Changjun Gao
Affiliation: The National Astronomical Observatories, CAS

Apr. 10, 2025

May. 9, 2025

Title: How entropy inequalities constrain holographic error correction
Speaker: Prof. Bartek Czech
Affiliation: Tsinghua University

Title: Bubble wall dynamics from nonequilibrium quantum field theory
Speaker: Ph.D. Matthias Carosi
Affiliation: Technical University of Munich

May. 14, 2025

Apr. 16, 2025

Title: Thermal false vacuum decay is not what it seems
Speaker: Dr. Andrey Shkerin
Affiliation: Perimeter Institute for Theoretical Physics, Canada

Title: A Soliton Explanation for the Cosmic Coincidence Problem
Speaker: Associate Prof. Ke—Pan Xie

Affiliation: Belhang University
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May. 15, 2025

Title: Realization of “ER=EPR”
Speaker: Associate Prof. Houwen Wu

Jun. 19, 2025

Title: Classical Gravitational Dynamics from Quantum Field Theory
Speaker: Prof. Zheng—Wen Liu

Affiliation: Sichuan University Affiliation: Southeast University
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Jun. 23, 2025

May. 23, 2025

Title: \What can we learn about new physics from Jupiter?

Title: An affine su (8) theory of the SM quark/lepton masses

Speaker: Dr. Lingfeng Li Speaker: Associate Prof. Ning Chen

Affiliation: Brown University Affiliation: Nankai University

Jun. 5, 2025

Jun. 26, 2025

Title: Degenerate Lorentz gauge symmetry with ¢>=0 and the physical gauge
symmetry of null boundaries of asymptotically flat gravitational spaces

Title: Gravitational atoms and black hole binaries

Speaker: Dr. Giovanni Marria Tomaselll
Affiliation: |nstitute for Advanced Study

Speaker: Prof. Laurent Baulieu
Affiliation: University of Paris
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Jun. 5, 2025 Aug. 20, 2025

Title: Search for an isotropic Gravitational Wave Background with ground
based detectors, cosmological implications and current and future
challenges

Title: Axion Dark Matter Archaeology —— Radio Echos from Ancient
Supernova Remnants

Speaker: PhD. Chen Sun

L . | | Speaker: Alba Romero—Rodriguez ( CNRS researcher )
Affiliation: International Centre tfor Theoretical Physics

Affiliation: Laboratoire d'Annecy de Physique des Particules (LAPP)

Jun. 13, 2025

Sep. 4, 2025

Title: Black holes in a swirling universe

Title: Extracting observables for black hole binary
Speaker: PhD. Canxin Shi
Affiliation: Institute of Theoretical Physics, CAS

Speaker: Dr. Adriano Vigano

Affiliation: [talian National Institute for Nuclear Physics (INFP)
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Sep. 16, 2025

Oct. 9, 2025

Title: Curvature singularity, geodesic completeness and infinite tidal force

Title: Probing the High—Frequency Frontier of Gravitational Waves

Speaker: Camilo Garcia—Cely Speaker: Prof. Sijie Gao

Affiliation: University of Valencia Affiliation: Beijing Normal University

Sep. 16, 2025

Title: Waveform Calculation and Data Processing of EMRI

Oct. 10, 2025

Title: Hilbert Space at Finite N
Speaker: Prof. Robert de Mello Koch
Affiliation: Huzhou University

Speaker: Prof. Wen—Biao Han

Affiliation: Shanghai Astronomical Observatory, CAS

Sep. 18, 2025

Oct. 10, 2025

Title: Machine learning as a cornerstone for future gravitational wave
observations

Speaker: PhD. Qian Hu
Affiliation: University of Glasgow

Title: Constraining the properties of dark matter by astronomical observations
Speaker: Prof. Xiao—Jun B
Affiliation: [nstitute of High Energy Physics, CAS

Sep. 19, 2025

Oct. 17, 2025

Title: Al enhanced event reconstruction and physics measurements:
impact at future Higgs factory

Title: How can generalized symmetry help understand non—perturbative physics
IN strongly coupled systems

Speaker: Prof. Manqgi Ruan
Affiliation: Institute of High Energy Physics, CAS

Speaker: Associate Prof. Jin Chen

Affiliation: Xiamen University

Sep. 25, 2025

Title: Formalism and general properties of spacetime density matrix

Oct. 23, 2025

Title: Frontier of Multi—loop Analytic Feynman Integrals
Speaker: Associate Prof. Wu—-Zhong Guo Speaker: Prof. Yang Zhang

Affiliation: Huazhong University of Science and Technology Affiliation: University of Science and Technology of China
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Nov. 10, 2025

Oct. 24, 2025
Title: New perspective on 5d SCFTs with twists and folds

Title: Ground—based Gravitational Wave Detectors for Fundamental Physics.

| Astronomy and Cosmology
Speaker: Prof. Sung—Soo Kim o
Speaker: Prof. Raffaele Flaminio

Affiliation: CNRS/LAPP

Affiliation: University of Electronic Science and Technology of China

Nov. 13, 2025

Oct. 30, 2025

Title: Fast and precise logarithmic spectral analysis for dark matter
searches with LIGO

Speaker: Dr. Alexandre Gottel

Title: Classification and competition of QNM families for a black hole with
double photon spheres

Speaker: Associate Prof. Xiao—Mei Kuang

Affiliation: Cardiff University Affiliation: Yangzhou University

Nov. 14, 2025

Oct. 30, 2025

Title: Detecting Dark Photon Dark Matter Using Superconducting Resonant Cavities Title: Application of Weyl Invariants in Exact Solutions of Gravitational Theories

Speaker: Associate Prof. Bo Wang Speaker: Associate Prof. Pujian Mao

Affiliation: Ningxia University Affiliation: Tianjin University
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Dec. 4, 2025

Nov. 6, 2025

Title: The EW Portal to Composite Dark Matter
Speaker: Dr. Lingfeng Li

Title: M2—brane indices and black holes
Speaker: Prof. Chiung Hwang

Affiliation: Brown University Affiliation: University of Science and Technology of China

Dec. 9, 2025

Nov. 7, 2025

Title: Axions and Stars Title: Z_ 2 Symmetry Breaking in Quasinormal modes
Speaker: Prof. Giovanni Villadoro

Affiliation: ICTP

Speaker: Associate Prof. Rui-Dong Zhu
Affiliation: Soochow University

Dec. 11, 2025

Nov. 7, 2025

Title: Large—small duality and SU(2) subsector of N=4 SYM
Speaker: Associate Prof. Yang Lei

Title: Unified Frameworks for Neutrino Mass and Dark Matter:
Dirac/Inverse Seesaw with Discrete Symmetries

Affiliation: Soochow University Speaker: Associate Prof. Yakefu Reyimuaj

Affiliation: Xinjiang University
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Dec. 15, 2025

Title: LISA and XG Gravitational Wave Detector Network:
Potentioal Challenges and Solutions in Data Analysis

Speaker: PhD. Shichao Wu
Affiliation: Max Planck Institute

As a UNESCO Category 2 Centre, ICTP—AP has always been committed to fulfilling the UNESCO
Dec. 19, 2025 mission, focusing on scientific innovation, talent cultivation, and international collaboration in the
field of theoretical physics. In 2025, we successfully completed the first phase of international evaluation,
received high recognition from UNESCO, and were granted the renewal of the second phase, laying a
Speaker: PhD. Senwen Deng solid foundation for further deepening regional cooperation.

Title: Rapid Identification and Reconstruction of Massive Binary Black Hole Signals

Affiliation: Université Paris Cité Throughout the year, we organized four international training workshops and academic conferences
INn cutting—edge areas such as quantum cosmology and gravitational wave detection, attracting research-
ers from over ten countries worldwide. Among these, the “Frontiers of Quanta to Cosmos Physics® Winter
Dec. 23, 2025 School has become a key platform for academic exchange in theoretical physics within the region.

In terms of talent cultivation, leveraging the advantages of integrating education and research, we trained
60 undergraduate and graduate students. Many of these young scholars have furthered their studies at top
overseas institutions through international exchange programs, thereby building a pool of innovative
talents with a global perspective for the Asia—Pacific region. Atthe same time, we actively responded to the
UN's “Science for Sustainable Development Decade” initiative by organizing open data training sessions
and science outreach activities to promote the dissemination of scientific knowledge and enhance public

Title: Gravitational Wave Production and Detection in
Gravitational Quantum Field Theory

Speaker: Prof. Da huang
Affiliation: The National Astronomical Observatories, CAS
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scientific literacy.

Looking ahead, marking the signing of the second—phase agreement as a new starting point, I[CTP-AP
will deepen cooperation with UNESCO and research institutions worldwide, with a particular focus on ad-
vancing international collaboration of the “Taiji Program” for space—based gravitational wave detection.
By creating more high—level international academic exchange platforms, we aim to make even greater
contributions to the development of basic sciences and talent connectivity in the Asia—Pacific region.

Dec. 24, 2025

Title: Asymptotic Grand Unified Theories
Speaker: Dr. Wanda Isnard
Affiliation: Université Claude Bernard Lyon 1

VERBRIZ =%y, ICTP-APBELBITHRISAL GG A, BEIRCYIRRSARIT O . A
FSEIREE. 2025%F, FMNREZE—HERTEE, SRIBRIXANSESE, IRt —HRZE2Y, HFER
Title: A Preliminary Exploration of Multi-Source Data Analysis for the VXIS e T IRSTE R,
"Taiji Program” in Space—based Gravitational Wave Mission SERREFFEYIE. SIHFENSEREAE, EDERE)H. ZARWTS45, KILEK10RMNER
Speaker: Associate Prof. Minghui Du RfARZS, Hb "EFFEYIENIE £F2RENNXKERIECYIBTIENEERREE
Affiliation: Institute of Mechanics, CAS EASEZRAE, RIUTRIERAEMNE, BEHRTOOZIAHAMEBRFEE, EhSFE5EFEBIEFRZRIR
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Title: Nonlinear Interactions between Scalar Dark Matter and Black Holes ;i;;ijjjj&ﬁm DR, TR TR ST e Al R A1 SRS,
¥ ==

Speaker: Prof. Yu—Peng Zhang
Affiliation: Lanzhou University
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