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分会场三 / 8

Dynamics of the conserved net-baryon density near QCD critical
point within QGP profile
Author: Shanjin Wu¹

Co-author: 慧超宋 ¹

¹ Peking University

Corresponding Author: shanjinwu2014@pku.edu.cn

Searching the QCD critical point is one of the most important goals of the relativistic heavy-ion
collisions. It is essential to build a realistic dynamical model near the QCD critical point and pre-
dict the characteristic signature induced by critical fluctuations in experimental measurements. By
studying the dynamics of the conserved net-baryon density near critical point, it was found that
both second- and fourth-order multiplicity fluctuations behave non-monotonically with respect to
the increasing rapidity acceptance [1,2]. However, these works base on the assumption that the QGP
fireball is homogenous with constant temperature and chemical potential in the coordinate space,
which is not the case in realistic contexts. In this talk, we will present the dynamics of conserved
net-baryon density near the critical point within the inhomogeneous temperature and chemical po-
tential background, borrowing from hydrodynamic simulations [3]. We found that a pronounced
enhancement of various orders of multiplicity fluctuations at large rapidity due to the inhomoge-
neous hydro background. We will also present the non-trivial behavior of multiplicity fluctuations
across the freeze-out hyper surface implemented by the hydro background.

[1] Miki Sakaida, Masayuki Asakawa, Hirotsugu Fujii, Masakiyo Kitazawa. Phys.Rev.C 95 (2017) 6,
064905
[2] Grégoire Pihan, Marcus Bluhm, Masakiyo Kitazawa,Taklit Sami,Marlene Nahrgang. Phys.Rev.C
107 (2023) 1, 014908
[3] Shanjin Wu and Huichao Song. In preparation.

分会场四 / 9

Black Hole Superradiance and Gravitational Wave Beats
Author: Yinda Guo¹

Co-authors: Hong Zhang ¹; Nayun Jia ²; Shoushan Bao ¹; Xin Zhang ³

¹ Shandong University

² Southern University of Science and Technology, Northeastern University

³ Northeastern University

Corresponding Author: yinda.guo@mail.sdu.edu.cn

Ultralight bosons can extract energy and angular momentum from a Kerr black hole (BH) due to
superradiant instability, resulting in the formation of a BH-condensate system. We carefully inves-
tigate the evolution of this system numerically with multiple superradiant modes. We find the BH
still evolves along the Regge trajectory of the n = 0 modes even with the presence of the n > 0
modes. On the other hand, the BH-condensate system emits monochromatic gravitational waves
(GWs) with a unique beat signature, which could be directly observed by GW detectors.

10
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Angular correlation and deformedHellings-Downs curve by spin-
2 ultralight dark matter
Author: Yun-Long Zhang¹

Co-authors: Rong-Gen Cai ; Jing-Rui Zhang

¹ NAOC (National Astronomical Observatories, CAS)

Corresponding Author: zhangyunlong001@gmail.com

The pulsar timings are sensitive to both the nanohertz gravitational-wave background and the oscil-
lation of ultralight dark matter. The Hellings-Downs angular correlation curve provides a criterion
to search for stochastic gravitational-wave backgrounds at nanohertz via pulsar timing arrays. We
study the angular correlation of the timing residuals induced by the spin-2 ultralight dark matter,
which is different from the usual Hellings-Downs correlation. At a typical frequency, we show that
the spin-2 ultralight dark matter can give rise to the deformation of the Hellings-Downs correlation
curve induced by the stochastic gravitational wave background.[2402.03984]

墙报展及评选 / 11

Collective flow in asymmetric collisions of deformed nuclei
Authors: Hadi Mehrabpour¹; Giuliano Giacalone²

¹ Peking University
² Heidelberg University

Corresponding Author: mehrabpour@pku.edu.cn

In this research, we investigate the influence of nuclear structure parameters on the collective flow
observed in symmetric and asymmetric nuclear collisions at ultra-relativistic energies. Our approach
involves introducing an approximate yet realistic analytical model for the collision process, which
allows us to emphasize the pivotal role played by the structural characteristics of the colliding ions.
This versatile model facilitates exploring a broad range of collision scenarios, spanning from light to
heavy nuclei.

We leverage the connections between N-particle correlations in the final stages of nuclear collisions
and N-nucleon density distributions within the colliding nuclei to discern the impacts. Notably,
multi-particle correlations in the final stages of high-energy nucleus-nucleus collisions prove to be
sensitive indicators of the collective correlations among nucleons in the wave functions of the col-
liding nuclei.

Our work sheds light on the intricate interplay between nuclear structure and collision dynamics,
offering exciting prospects for advancing our understanding of these fundamental processes.

分会场三 / 13

Exploring theNuclear ShapePhaseTransition inUltra-Relativistic
Xe+Xe Collisions at the LHC
Authors: Shujun Zhao¹; Haojie Xu²; You Zhou³; Yuxin Liu⁴;慧超宋 ¹

¹ Peking University
² Huzhou University

³ Niels Bohr Institute

Page 2



中国物理学会高能物理分会第十四届全国粒子物理学术会议（2024） / Book of Abstracts

⁴ PKU

Corresponding Author: zhaosj@stu.pku.edu.cn

The shape phase transition for certain isotope or isotone chains, associated with the quantum phase
transition of finite nuclei, is an intriguing phenomenon in nuclear physics. A notable case is the
Xe isotope chain, where the structure transits from a γ-soft rotor to a spherical vibrator, with the
second-order shape phase transition occurring in the vicinity of 128−130Xe. In this work, we focus
on investigating the γ-soft deformation of 129Xe associated with the second-order shape phase tran-
sition by constructing novel correlators for ultra-relativistic 129Xe+129Xe collisions. In particular,
our iEBE-VISHNUmodel calculations show that the v22−[pT ] correlation ρ2 and the mean transverse
momentum fluctuation ΓpT

, which were previously interpreted as the evidence for the rigid triaxial
deformation of 129Xe, can also be well explained by the γ-soft deformation of 129Xe. We also pro-
pose two novel correlators ρ4,2 and ρ2,4, which carry non-trivial higher-order correlations and show
unique capabilities to distinguish between the γ-soft and the rigid triaxial deformation of 129Xe in
129Xe+129Xe collisions at the LHC.The present study also provides a novel way to explore the second-
order shape phase transition of finite nuclei with ultra-relativistic heavy ion collisions.

14

高能水下中微子望远镜 (HUNT)的研究进展
Author: 明君陈 ¹

¹ IHEP

Corresponding Author: mjchen@ihep.ac.cn

针对 LHAASO发现的河内众多的超高能伽马射线源，LHAASO团队提出了建设超大规模的高
能水下中微子望远镜项目 (HUNT)，以期探测相关源的高能中微子信号。目前，在探测器模
拟，核心器件研发，样机试验，国际合作等各方面都有不少的工作进展。

16

A real-timemonitor on extragalatic tranisents with the LHAASO-
WCDA
Authors: Guangman Xiang¹; Min Zha²; Jianeng Zhou³; Yi Xing⁴

¹ Shanghai astronomical observatory, Institute of High Energy Physics

²高能所
³ Shanghai Astronomical Observatory, Chinese Academy of Sciences

⁴ Shanghai astronomical observatory

Corresponding Author: zjn@shao.ac.cn

With high duty cycle and wide aperture, the Large High Altitude Air Shower Observatory - Water
Cherenkov Detector Array (LHAASO-WCDA) can conduct an unbiased gamma-ray sky survey in
the energy range from a few hundred GeV to 100 TeV. The sensitivity of WCDA is as high as a few
percent of Crab units, which allows us to monitor the VHE variability of blazars. The LHAASO
Collaboration has developed an online monitoring program to monitor the extragalactic VHE flare
in the WCDA’s field of view. Once a flare exceeding the threshold is detected, an alert will be sent
to other instruments automatically, and a follow-up multiwavelength observation could be carried
out. After the entire system was set up by the end of 2023, a number of flares from the direction of
active galactic nucleus source 1ES 1959+650 and IC 310 have been detected. These events have also
attracted widespread attention and subsequent observations within the community. In this talk, I
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will introduce the system operation, including candidate sources, the methods, and current status of
the monitor, as well as some astrophysical implications.

分会场一 / 17

UV divergences of loops, the Higgs boson’s low mass and the
graviton loop in quantizing Einstein gravity
Author: 连宝贾 ¹

¹西南科技大学

Corresponding Author: jialb@mail.nankai.edu.cn

For loops with UV divergences, finite physical results obtained via infinity − infinity mean the phys-
ical transition amplitudes of loops are not mathematically well-defined. In this talk, a new method
of UV-free scheme will be introduced to derive loop results without UV divergences. It provides a
new perspective to the hierarchy problem of Higgs mass without fine-tuning within the Standard
Model. In addition, how to describe loop corrections is a fundamental challenge in the quantization
of Einstein gravity. Here we give it a try, and the result seems to be effective for graviton loops. This
indicates that both loops of the renormalizable Standard Model and the non-renormalizable Einstein
gravity can be described by the new method.

18

Locating a Super PeVatron at Cygnus Region
Author: Cong Li¹

¹ IHEP

Corresponding Author: licong@ihep.ac.cn

LHAASO is a large hybrid extensive air shower observatory started operation since 2021. A PeV
photo with energy of 1.4PeV was reported by LHAASO at first. Recently a very large ultra-high
energy gamma ray bubble with energy up to PeV was detected at Cygnus region. The emission is
positionally correlated with the distribution of clouds, which strongly supports a hadronic origin
scenario. In this report, I will report the recent results from Cygnus region with LHAASO.

19

LHAASO-KM2A精确测量 0.3到 30PeV的宇宙线全粒子能谱和平
均对数质量
Authors: 恒英张 ¹;会海何 ²;存峰冯 ³

¹云南大学

²中国科学院高能物理研究所

³山东大学

Corresponding Author: hyzhang@ihep.ac.cn

Page 4



中国物理学会高能物理分会第十四届全国粒子物理学术会议（2024） / Book of Abstracts

We present the measurements of all-particle energy spectrum and mean logarithmic mass of cosmic
rays in the energy range of 0.3-30 PeV using data collected from LHAASO-KM2A between September
2021 and December 2022, which is based on a nearly composition-independent energy reconstruc-
tion method, achieving unprecedented accuracy. Our analysis reveals the position of the knee at
3.67 ± 0.05 ± 0.15 PeV. Below the knee, the spectral index is found to be -2.7413 ± 0.0004 ± 0.0050,
while above the knee, it is -3.128± 0.005± 0.027, with the sharpness of the transition measured with
a statistical error of 2\%. The mean logarithmic mass of cosmic rays is almost heavier than helium
in the whole measured energy range. It decreases from 1.7 at 0.3 PeV to 1.3 at 3 PeV, representing a
24\% decline following a power law with an index of -0.1200± 0.0003± 0.0341. This is equivalent to
an increase in abundance of light components. Above the knee, the mean logarithmic mass exhibits
a power law trend towards heavier components, which is reversal to the behavior observed in the
all-particle energy spectrum. Additionally, the knee position and the change in power-law index are
approximately the same. These findings suggest that the knee observed in the all-particle spectrum
corresponds to the knee of the light component, rather than themedium-heavy components.

20

Measurement of cosmic muon flux and cosmogenic neutron pro-
duction at CJPL
Author: 昕舜张 ¹

¹ T

Corresponding Author: 735734128@qq.com

China JinPing Underground Laboratory (CJPL) is an underground laboratory with 2800 meters rock
overburden and is ideal to carry out experiment for rare-event searches. Cosmic muons and muon-
induced neutrons present an irreducible background to neutrino experiment and dark matter exper-
iment at CJPL. A precise measurement of the cosmic-ray background of CJPL would play an impor-
tant role in the future experiments. Using a 1-ton liquid scintillator detector for the Jinping Neutrino
Experiment (JNE), we give a measurement of cosmic muon flux and cosmogenic neutron production
in liquid scintillator detector at CJPL. This study provides a clear understanding of cosmic-ray back-
ground at deep underground laboratory.

分会场五 / 21

Ultra-high light yield scintillation crystal detector based on low-
temperature CsI and SiPMs for CEνNS detection

Author: 希磊孙 ¹

¹ IHEP

Corresponding Author: sunxl@ihep.ac.cn

The first experimental measurement of coherent elastic neutrino-nucleus scattering (CEνNS) was
successfully conducted using a CsI(Na) scintillation crystal detector. Recognizing that a higher light
yield in scintillation crystal detectors correlates with greater physical sensitivity for CEνNS detec-
tion, we introduced a novel low-temperature CsI detector design employing SiPMs readout. This
design capitalizes on the exceptional brightness of low-temperature CsI crystals combined with the
ultra-high photon detection efficiency of SiPMs, thereby significantly improving the light yield and
elevating CEνNS detection sensitivity to unprecedented levels. Positioned as a formidable contender
for forthcoming CEνNS experiments, this innovative approach has been substantiated by our exper-
imental group’s development of a kilogram-scale low-temperature CsI detector [1]. This detector,
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notable for its leading international standards in light yield and energy resolution, serves as a prelim-
inary proof of concept for the technical feasibility of our proposed scheme. This presentation delin-
eates the detector scheme’s characteristics, elucidating the principal prototype’s performance met-
rics, including light yield, energy resolution, and the influence of SiPMs noise and optical crosstalk
on detector performance

22

Muon induced Li9/He8 and Fast-N&Muon-XBackground inDayabay
Reactor Neutrino Experiment
Author: 巍魏 ¹

¹ Shandong University

Corresponding Author: muyewei@mail.sdu.edu.cn

In Dayabay reactor neutrino experiment, muon will induced correlated background: Li9/He8, Fast-
neutron and Muon-X background. This talk will report
1. How to estimate these backgroud
2. Background rate with full dataset in nH sample.

23

面向暂现源的超广角大气切伦科夫望远镜研究

Authors: 天禄陈 ¹;有亮冯 ¹

¹西藏大学

Corresponding Author: xzdxfyl@163.com

高海拔天体辐射探测实验 (High Altitude Detection of Astronomical Radiation, HADAR)是一个
基于大气切伦科夫成像技术的地面望远镜阵列，采用大口径折射式水透镜系统来收集大气切
伦科夫光信号以实现对 10GeV-10TeV能量的宇宙线和伽马射线的观测，这样的一个位于极高
海拔观测站的超广角、大口径大气切伦科夫望远镜阵列有望实现大视场和低阈能的目标。大
视场 (或广角)和低阈能是未来地基甚高能伽马射线望远镜的重要指标，特别是对伽马暂现源
时变和能谱的测量尤为关键，如爆发源（伽马射线暴，GRB)甚高能辐射、时变源 (活动星系
核，AGN)甚高能辐射、可能的引力波甚高能波段电磁对应体等。1米口径的原理样机已成功
观测到宇宙线大气切伦科夫光信号，实现了广角观测的可行性。模拟结果显示，HADAR实验
具有与主流切伦科夫望远镜阵列，如 H.E.S.S.、MAGIC等相当的有效面积，但视场却远远大于
上述窄视场的成像大气切伦科夫望远镜阵列，HADAR实验预期在 GRB瞬时/余辉、Blazar以
及稳定点源/扩展源等在甚高能辐射观测上具有巨大优势。

分会场三 / 24

Quenching of polarized jets

Author: Shu-yi Wei¹

¹ Shandong University
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Corresponding Author: shuyi@sdu.edu.cn

The longitudinal spin transfer represents the probability density of producing longitudinally polar-
ized hadrons from longitudinally polarized quarks or circularly polarized gluons. It thus was usually
measured in polarized reactions or high-energy collisions where weak interaction dominates. In this
work, we propose the dihadron polarization correlation as a novel probe of this quantity. Such an
observable does not require the fragmenting partons to be polarized and therefore can be measured
in the currently available experimental facilities, such as Belle, RHIC, Tevatron, and the LHC. We
make quantitative predictions for these experiments. In light of the data already harvested, the ex-
perimental investigation of this observable provides more opportunity for the quantitative study
of the longitudinal spin transfer. In particular, the measurements in pp collisions can significantly
constrain the fragmentation function of a circularly polarized gluon.

Furthermore, by applying this approach to the relativistic heavy-ion collisions, we can investigate
the spin effect in the context of jet quenching.

References

[1] Hao-Cheng Zhang, Shu-Yi Wei; Probing the longitudinal spin transfer via dihadron polarization
correlations in unpolarized e+e− and pp collisions; Phys.Lett.B 839 (2023) 137821.
[2] Xiaowen Li, Zhao-Xuan Chen, Shanshan Cao, Shu-Yi Wei; Correlations of dihadron polariza-
tion in central, peripheral, and ultraperipheral heavy-ion collisions; Phys.Rev.D 109 (2024) 014035.

分会场一 / 25

An SU(8) theory of SM quarks and leptons
Authors: Ying-nan Mao¹;宁陈 ²

¹ WHUT

² Nankai University

Corresponding Author: chenning_symmetry@nankai.edu.cn

We describe the origin of the hierarchical SM quark/lepton Yukawa couplings with the single SM
Higgs doublet in an SU(8) theory, where three-generational SM fermions are non-trivially embed-
ded.

分会场一 / 26

高圈多外线费曼积分的解析计算
Author: Yang Zhang¹

¹ University of Science and Technology of China

Corresponding Author: yzhphy@ustc.edu.cn

费曼积分是高能物理精确理论预言的基本计算工具。传统高圈多外线费曼积分的解析计算非
常困难。运用动量 twistor变量和多对数函数字母表新搜索算法，我们在高圈多外线费曼积分
解析计算领域取得了突破。我们将介绍维数正规化下双圈六点费曼积分的解析结果，该成果
可用于 4 jets产生过程的 NNLO截面计算。这一发展也是迄今为止维数正规化下,含标度最多
的双圈费曼积分解析结果。
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分会场五 / 27

Recent progress of Dark SHINE R&D
Authors: Shu Li¹;睿袁 ¹

¹ TDLI, SJTU

Corresponding Author: yuanrui@sjtu.edu.cn

Dark SHINE is a fixed-target experiment initiative to search for light Dark Matter and mediators
at SHINE (Shanghai high repetition rate XFEL and extreme light facility, being the 1st hard X-ray
FEL in China) under construction targeting completion in 2026. Dark SHINE aims to search for the
new mediator, Dark Photon, bridging the Dark sector and the ordinary matter. In this work and
presentation, we present the idea of this new project and 1st prospective study in search for Dark
Photon decaying into light dark matter. It also provides the opportunity to incorporate broader
scope of BSM search ideas such as ALP, utilizing the fixed-target experiment of this type.

28

A proposed PKU-Muon experiment for muon tomography and
dark matter search
Author: Qiang Li¹

¹ School of physics, Peking University

Corresponding Author: qliphy0@pku.edu.cn

We propose here a set of newmethods to directly detect light mass dark matter through its scattering
with abundant atmospheric muons or accelerator beams. Firstly, we plan to use the free cosmic-ray
muons interacting with dark matter in a volume surrounded by tracking detectors, to trace possible
interaction between dark matter and muons. Secondly, we will interface our device with domestic
or international muon beams. Due to much larger muon intensity and focused beam, we anticipate
the detector can be made further compact and the resulting sensitivity on dark matter searches will
be improved. Furthermore, we will measure precisely directional distributions of cosmic-ray muons,
either at mountain or sea level, and the differences may reveal possible information of dark matter
distributed near the earth. Specifically, our methods can have advantages over ‘exotic’ dark matters
which are eithermuon-philic or slowed down due to somemechanism, and sensitivity on darkmatter
and muon scattering cross section can reach as low as microbarn level.

分会场三 / 29

Baryon-Strangeness Correlations in Au+Au Collisions at RHIC-
STAR
Author: 瀚文冯 ¹

¹ Central China Normal University

Corresponding Author: hwfeng@mails.ccnu.edu.cn

Fluctuations and correlations of conserved charges are sensitive observables to study QCD phase
structure. In particular, the baryon-strangeness correlations may be used to study the change of
phases in the matter created in heavy-ion collisions.
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In this work, we present the measurement of baryon-strangeness correlations in Au+Au collisions
from beam energy scan program at STAR.This is the first systematic analysis of baryon-strangeness
correlations on the collision energy and centrality dependence including strange hadronsK+,Λ and
Ξ− along with their corresponding anti-particles. Physics implications will be discussed by compar-
ing these new results with calculations from Lattice GaugeTheory, functional renormalization group
as well as a hadronic transport model.

分会场三 / 30

Spin polarization、phase transition and Transportation of QGP
at finite temperature in the presences of magnetic field and rota-
tion
Author: 笙琴冯 ¹

¹三峡大学理学院

Corresponding Author: fengsq@ctgu.edu.cn

We investigate the magnetized QCD matter and chiral phase transition in a (2 + 1)-flavor Nambu–
Jona- Lasinio (NJL) model at finite temperature and chemical potential by comparing the contribu-
tions from the tensor spin polarization (TSP) and anomalous magnetic moment (AMM) of quarks.
On the other hand, we study the properties of the shear viscosity coefficient of quark matter near
the chiral phase transition at finite temperature, chemical potential and strong magnetic field. If
the magnetic field is strong enough, it will interfere with significant QCD phenomena, such as the
generation of dynamic quark mass, which may affect the transport properties of quark matter. On
the other hand, the chiral and deconfinement phase transitions under rotation have been simultane-
ously investigated in the Polyakov-Nambu-Jona-Lasinio (PNJL) model. An interesting observation
has been found that the chiral phase transition is catalyzed and the deconfinement phase transition
is decelerated by rotation, therefore a chiral symmetric but confined quarkyonic phase is induced by
rotation, which indicates that chiral dynamics and gluon dynamics can be split by rotation.

分会场一 / 31

Potential search for direct sleptonpair production in √s = 360GeV
at CEPC
Author: Feng LYU¹

¹ Institute of High Energy Physics

Corresponding Author: luf@ihep.ac.cn

The center-of-mass energy of Circular Electron
Positron Collider (CEPC) could be upgrade to 360 GeV level
(CEPC@360GeV) after its ten-year running at 240 GeV.
Besides SM precision measurements, CEPC@360GeV also
has good potential for BSM physics searches, which is a
good complementary for hadron colliders. This paper presents
the sensitivity study of direct stau and smuon pair produc-
tion at CEPC with √s = 360 GeV by full Monte Carlo (MC)
simulation. With 1.0 ab−1 integrated luminosity and the as-
sumption of flat 5% systematic uncertainty, the CEPC@360
GeV has the potential to discover the production of com-
bined left-handed and right-handed stau up to 168.5 GeV
if exists, or up to 159 GeV for the production of pure left-
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handed or right-handed stau; the discovery potential of di-
rect smuon reaches up to 174 GeV with the same assump-
tion. Given the similar nature of the facilities and detec-
tors, the results can be a good reference for other electron
positron colliders with the same center-of-mass energies and
target luminosities, such as Future Circular Collider e+e−
(FCC-ee) and the International Linear Collider (ILC).

墙报展及评选 / 34

Measurement of d-Lambda correlation in 3 GeVAu+Au collisions
at STAR
Author: xialei Jiang¹

¹ C

Corresponding Author: xialeij@mails.ccnu.edu.cn

Heavy-ion collisions offer a new way to understand hypernuclei structure and hyperon-nucleon
(Y -N ) interaction. Recent hypernuclei measurements have focused on lifetime, binding energy,
production yield, and collective flow in heavy-ion collisions. These measurements have increased
interest in studying the structure of hypernuclei and their production mechanisms.

Meanwhile, femtoscopy has been extensively employed to investigate the interaction and collision
dynamics of mesons and nucleons, providing crucial insights into the space-time evolution of the
emission source and final state interaction effects. Thus, the application of this technique to the
study of the correlation between nuclei and hyperons, such as the deuteron and Λ, represents a
novel approach to comprehending the structure of light hypernuclei, as well as to improving our un-
derstanding of the inner structure and equation of state of neutron stars through heavy-ion collision
experiments.

In this talk, we present the first measurement of d-Λ correlation in the heavy-ion collision experi-
ments with √sNN = 3 GeV Au+Au collisions from Beam Energy Scan II by the STAR experiment
at RHIC. The correlation functions are analyzed within the Lednicky-Lyuboshitz formalism in or-
der to characterize the emission source size, the scattering length, and the effective range of d-Λ
interactions. Physics implications on the hypernuclei structure (e.g. binding energy) will be dis-
cussed.

墙报展及评选 / 35

Light nuclei production in isobaric 96
44Ru + 96

44Ru and 96
40Zr + 96

40Zr
collisions at √sNN = 7.7 - 200 GeV from a multiphase transport
model
Author: 飞李 ¹

Co-authors: 开佳孙 ²;松张 ³

¹复旦大学现代物理研究所

² Shanghai Jiao Tong University

³复旦大学

Corresponding Author: 20110200006@fudan.edu.cn
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The production of light nuclei in isobaric 96
44Ru + 96

44Ru and 96
40Zr + 96

40Zr collisions, ranging from√
sNN =7.7 to 200 GeV, are studied using the string melting version of A Multi Phase Transport

(AMPT)model combinedwith a coalescence approach to light nuclei production. From the calculated
yields, transverse momentum (pT ) spectra, and rapidity dependences of light nuclei (p, n, d, t, 3He),
we find that the Ru+Ru/Zr+Zr ratios for yields of these particles exceed unity with the inclusion of a
quadrupole deformation β2 and octupole deformation β3 as well as the neutron skins. We also find
that heavier particles exhibit a greater deviation from unity. Furthermore, we find that the impact
of isospin effects on light nuclei production in isobar collisions gradually diminishes as increasing
the collision energy, while the influence of nuclear structure becomes more significant at higher
energies.

36

Problem of cosmic ray origin and precise measurements
Author: Xiao-Jun Bi¹

¹ IHEP

Corresponding Author: bixj@ihep.ac.cn

The last decade enters an era of precise measurements on cosmic rays. The space based AMS02,
DAMPE and the ground based LHAASO, Auger all give very precise measurements of the cosmic
rays spectra and its components. These precise data change our traditional picture of cosmic rays
origin and propagation. We show the important implications on the problem of origin of cosmic
rays.

37

Constraints on the properties of dark matter by astronomical ob-
servations
Author: Xiao-Jun Bi¹

¹ IHEP

Corresponding Author: bixj@ihep.ac.cn

Some astronomical observations observed a few astronomical systems which seem hard to be ex-
plained by the standard cold dark matter scenario. For example very diffuse and extremely dark
matter deficit systems are observed. Dark matter properties beyond CDM are studied to explain
these systems, such as dark matter with large self-interaction, or very light wave dark matter sce-
narios.

墙报展及评选 / 38

Measurement of Ξ0
c and Ξ+

c production as a function of multiplic-
ity in pp collision at

√
s = 13 TeV

Authors: t fang¹;剑辉朱 ²

¹ Central China Normal University

²复旦大学
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Corresponding Author: tfang@cern.ch

Measurements of the production of heavy-flavour hadrons in proton–proton (pp) collisions provide
an important test of quantum chromodynamics (QCD).
The heavy-flavour production cross section can be calculated using the factorisation approach as
a convolution of three factors: the parton distribution functions (PDFs), the partonic cross section
calculated with perturbative QCD calculations, and the fragmentation functions (FFs). Recent mea-
surements of the baryon-to-meson (Λ+

c /D0, Σ0,++
c /D0, Ξ0,+

c /D0 and BRx�0c/D0)
pT-differential yield ratios in pp collisions are inconsistent with measurements in e+e− collision,
indicating that the hadronization of charm quarks is not a universal process among different collision
systems. The pT-differential yield ratio of �+c /D0 shows a significant multiplicity dependence, which
implies that the modification of the hadronization mechanisms is multiplicity dependent. Therefore
the measurement of the multiplicity dependence of �0c/D0 yield ratio can provide further constraints
on the study of charm hadronization.

分会场一 / 39

A new framework on global analysis of fragmentation functions

Authors: Hongxi Xing¹;重阳刘 ²; Jun Gao³;宇翔赵 ⁴; Xiaomin Shen³

¹ South China Normal University

²上海交通大学粒子物理与核物理研究所
³ Shanghai Jiao Tong University
⁴中国科学院近代物理研究所

Corresponding Author: liucy1999@sjtu.edu.cn

We present FMNLO, a framework to combine general-purpose Monte Carlo generators and fragmen-
tation functions (FFs).

It is based on a hybrid scheme of phase-space slicing method and local subtraction method,
and accurate to next-to-leading order (NLO) in QCD.

Thenew framework has been interfaced toMadGraph andmade publicly available in thiswork.

We perform a simultaneous global analysis of hadron fragmentation functions (FFs) to various charged
hadrons (π±,K± and p/p̄) at next-to-leading order in QCD.

The world data includes results from electron-positron single-inclusive annihilation, semi-inclusive
deep inelastic scattering, as well as proton-proton collisions including jet fragmentation measure-
ments for the first time which lead to strong constraints on the gluon fragmentations.

By carefully selecting hadron kinematics to ensure the validity of QCD factorization and the conver-
gence of perturbative calculations, we achieve a satisfying best fit with χ2/d.o.f.= 0.90.

The total momentum of u, d quarks and gluon carried by light charged hadrons have been determined
precisely, urging precision determinations of FFs to neutral hadrons for test of fundamental sum rules
in QCD fragmentation.

分会场三 / 40

Relativistic second-order spinhydrodynamics fromZubarev’s non-
equilibrium statistical operator
Author: 端佘 ¹
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Co-authors: 屹威邱 ²;德富侯 ²

¹河南省科学院物理研究所

²华中师范大学

Corresponding Author: sheduan@hnas.ac.cn

We present a new derivation of relativistic second-order spin hydrodynamics for quantum systems
using Zubarev’s non-equilibrium statistical-operator formalism. This is achieved by a systematic
expansion of the energy-momentum tensor, the spin tensor and the charge current to second or-
der in deviations from equilibrium. As a concrete example, we obtain the relaxation equations for
the shear-stress tensor, the bulk-viscous pressure, the charge-diffusion currents and the dissipative
currents appearing in the spin tensor required to close the set of equations of motion for relativis-
tic second-order spin hydrodynamics. We also identify new transport coefficients which describe
the relaxation of dissipative processes to second-order and express them in terms of equilibrium
correlation functions, thus establishing new Kubo-type formulas for second-order transport coeffi-
cients.

42

Prospects for observing neutrino sources with the High-energy
Underwater Neutrino Telescope
Authors: 天奇黄 ¹;臻曹 ²;明君陈 ²;加丽刘 ²;子珂王 ²;晓浩游 ²;莹齐 ²

¹高能所

²中国科学院高能物理研究所

Corresponding Author: huangtq@ihep.ac.cn

TheLargeHighAltitudeAir ShowerObservatory (LHAASO) has observed tens of gamma-ray sources
with significant emission above 100 TeV, which are promising PeV cosmic-ray accelerator (PeVatron)
candidates. The High-energy Underwater Neutrino Telescope (HUNT), with the instrumented vol-
ume around 30 km3, will play a pivotal role in identifying PeVatrons through neutrino observations
exceeding 100 TeV. This report provides updates on the effective area of HUNT and the correspond-
ing discovery potential for neutrino sources. The gSeaGen code, the KM3NeT GENIE-based neutrino
event generator, is applied in the calculation of effective area for comparison with the previous
analytical approximation. Both the track and cascade events are considered in the estimation of
discovery potential.

分会场三 / 44

相对论重离子碰撞中 QCD相结构的实验研究
Author: Luo Xiaofeng (罗晓峰)¹

¹华中师范大学

Corresponding Author: xfluo@mail.ccnu.edu.cn

理解强相互作用物质的性质及其相结构对于我们深入认识宇宙演化和可见物质结构具有重
要科学意义。近二十年来，高能重离子碰撞实验中观测到了许多间接证据表明强相互作用夸
克-胶子等离子体（sQGP）的存在。因此，探索高重子密度下的量子色动力学（QCD）相结构，
特别是寻找一阶相变边界和 QCD临界点在相图中的位置，成为高能核物理研究的重要目标
之一。从 2010年到 2021年，RHIC-STAR实验分两个阶段完成了能量扫描计划，收集了质心
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能量从 200 GeV到 3 GeV下金核-金核碰撞实验数据。本报告将讨论在 RHIC能量扫描计划中
(BES-I&BES-II)关于 QCD相图和相变临界点的实验研究进展。

墙报展及评选 / 45

Momentum and angular correlations in Z/γ-hadron production
in relativistic heavy-ion collisions
Author: 鹏辉胡 ¹

Co-authors: 湛高 ¹; Raymond Lin CHEN ²;曼解 ¹;汉中张 ¹

¹ Central China Normal University

² The Chinese University of Hong Kong, Shenzhen

Corresponding Author: 1959950348@qq.com

We carry out a detailed study of medium modifications on momentum and angular correlations be-
tween a large transverse momentum hadron and a Z/γ trigger in relativistic heavy-ion collisions
within a perturbative QCD parton model improved by the Sudakov resummation technique. The
total energy loss of a hard parton propagating inside the medium is employed to modify the frag-
mentation function, while the medium-induced transverse momentum broadening is included in
the resummation approach, and both of them are related to the jet transport parameter and obtained
by the high-twist formalism. We obtain good agreements with the existing data on transverse mo-
mentum and azimuthal angular correlations for the Z/γ-hadron pairs in pp and AA collisions, and
predict the correlations for the γ-hadron in central PbPb collisions at 5.02 TeV. The numerical anal-
yses for the Z/γ-hadron in central PbPb collisions show that the normalized angular distribution
is decorrelated due to the medium-induced transverse momentum broadening, however, the angu-
lar correlation is enhanced due to the parton energy loss, namely anti-broadening. The observed
modification of the angular correlation is a result of the competition between the broadening and
the anti-broadening. This work provides a reliable theoretical tool for a comprehensive and precise
study of jet quenching in relativistic heavy-ion collisions.

46

Sterile neutrinos as a Window to New Physics
Author: Gang LI¹

¹ Sun Yat-Sen University

Corresponding Author: ligang65@mail.sysu.edu.cn

The minimal left-right symmetric model offers a natural solution to the origin of neutrino masses
and the strong CP problem, and has drawn considerable theoretical and experimental attention. In
this presentation, I will discuss recent progress in exploring sterile neutrinos within this model,
specifically focusing on the mass range from MeV to TeV. This will include an examination of neu-
trinoless double beta decay, collider searches, and their connection with the strong CP theta param-
eter.

分会场一 / 47

Complementary LHC searches for UV resonances of 0νββ decay
operators
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Authors: 江浩于 ¹;刚李 ²;祥赵 ²

¹中科院理论所

²中山大学

Corresponding Author: zhaox88@mail2.sysu.edu.cn

∆L = 2 lepton number violation at the TeV scale connects 0νββ decay (intensity frontier), LHC
searches (energy frontier), and leptogenesis (cosmic frontier). I will focus on some progress on the
promising UV completions of 0νββ decay operators, which can be diagnosed with complementary
searches at the HL-LHC and HE-LHC.

48

Progress of theGiantRadioArray forNeutrinoDetection (GRAND)
Project
Author: 毅张 ¹

¹ purple mountain observatory

Corresponding Author: zhangyi@pmo.ac.cn

The origins of Ultra-high-energy cosmic rays (UHECRs) remain mysterious. Nevertheless, the
observation of UHE neutrinos offers a pivotal means to uncover the distant sources of these most
energetic particles, as neutrinos can traverse the universe unimpeded, even beyond the Greisen-
Zatsepin-Kuzmin (GZK) horizon.
The Giant Radio Array for Neutrino Detection (GRAND) is a proposed extensive observatory aimed
at detecting and studying the sources of UHECRs by employing a dual approach: amassing
unprecedented UHECR data and searching for accompanying UHE gamma rays and neutrinos.
Envisioned to consist of 200,000 radio antennas distributed across 200,000 km² in approximately
20 sub-arrays of around 10,000 km² each, GRAND is designed to achieve a neutrino sensitivity of
approximately for energies above eV, coupled with sub-
degree angular precision.
The GRANDProto300, a pathfinder 300-antenna prototype array, is currently under construction in
Xiao Dushan, Gansu province, China, and data collection is expected to begin in 2024. Its
objectives include autonomous radio detection of inclined air showers and investigation into
cosmic rays around the transition between Galactic and extragalactic origins. Presently, a 13-
antenna demonstrator array is operational. We will present the preliminary designs, simulated
performance of GRAND, and the preliminary results from GRANDProto300.

49

Search for WIMP DM in PandaX-4T experiment
Author: 奕陶 ¹

¹ Shanghai Jiao Tong University

Corresponding Author: taoyi92@sjtu.edu.cn

PandaX-4T experiment is a deep-underground dark matter direct search experiment that employs a
dual-phase time projection chamber with a sensitive volume containing 3.7 tonnes of liquid xenon.
Alongwith a series of exotic darkmattermodel tests, a blind analysis was applied to the full exposure
of PandaX-4T recorded data. In this talk, I will discuss the latest dark matter search results of the
PandaX-4T experiment.
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分会场三 / 50

Unraveling collisional energy loss of a heavyquark in quark-gluon
plasma
Authors: Fei Sun¹; Shuang Li¹; Wei Xie¹

¹ China Three Gorges University

Corresponding Author: lish@ctgu.edu.cn

At leading order in QCD coupling constant, we compute the energy loss per traveling distance of
a heavy quark dE/dz from elastic scattering off thermal quarks and gluons at a temperature T ,
including the thermal perturbative description of soft scatterings (−t < −t∗) and a perturbative
QCD-based calculation for hard collisions (−t > −t∗). Within this soft-hard factorization model,
we find that the full results of dE/dz show a mild sensitivity to the intermediate cutoff t∗, support-
ing the validity of the soft-hard approach within the temperature region of interest. We re-derive
the analytic formula for dE/dz in the high-energy approximation, E1 ≫ m2

1/T , where E1 is the
injected heavy quark energy andm1 is its mass. It is realized that the soft logarithmic contribution,
dE/dz ∝ ln(−t∗/m2

D), arises from the t-channel scattering off thermal partons,
while the hard logarithmic term, dE/dz ∝ ln[E1T/(−t∗)], stems from the t-channel scattering off
thermal partons, and the one dE/dz ∝ ln(E1T/m

2
1) comes from the s- and u-channel scattering

off gluons. The sum of these contributions cancels the t∗-dependence as observed in the full result.
The mass hierarchy is observed as dE/dz(charm) > dE/dz(bottom).
Our full results are crucial for a better description of heavy quark transport in QCD medium, in
particular at low and moderate energy. We also calculate the energy loss by imposing Einstein’s
relationship. The related results appear to be systematically larger than that without imposing Ein-
stein’s relationship.

墙报展及评选 / 51

The cryogenics and purification for the next generation liquid
xenon detector
Author: 力赵 ¹

¹ Shanghai Jiao Tong University

Corresponding Author: zhaoli78@sjtu.edu.cn

The next generation liquid xenon detector will have about ˜50T liquid xenon, the new designed pow-
erful cryogenics and purificatonwill be introduced, the results of the prototypewill be given.

分会场一 / 52

AnExplicit Expression ofGenerating Function forOne-LoopTen-
sor Reduction
Author: 畅胡 ¹

Co-authors: 廷飞李 ²;涌群徐 ³;骥远沈 ¹

¹国科大杭州高等研究院
²浙江大学
³中国科技大学
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Corresponding Author: huchang@ucas.ac.cn

Physics is an empirical discipline, so any theory, no matter how elegant, must be tested through ex-
periments. The scattering amplitude, as a physical quantity, serves as a bridge between theory and
experiment. With the current precision of accelerators and experiments, the leading-order calcula-
tion of tree-level amplitude is insufficient in terms of experimental precision. Therefore, loop-level
calculations constitute the fundamental components required for computing all physical processes.
Consequently, investigating methods for computing loop diagrams and understanding their analyt-
ical structures is essential. This work introduces an explicit expression for the generating function
for the reduction of an n-gon to an (n − k)-gon. A novel recursive relation of generating function
is formulated based on Feynman Parametrization in projective space, involving a single ordinary
differential equation. The explicit formulation of generating functions provides crucial insights into
the complex analytic structure inherent in loop amplitudes.

墙报展及评选 / 53

Production of light nuclei in Au+Au collisions with the STAR
BES-II program
Author: 宜萱金 ¹

¹华中师范大学

Corresponding Author: jyx@mails.ccnu.edu.cn

The production mechanism of light (anti-)nuclei in heavy-ion collisions can be either by the thermal
model or the coalescence model. By studying the yields and ratios of light (anti-)nuclei, we can
gain insight into their production mechanism and physical properties of the expanding system at
freeze-out. Furthermore, the enhancement in the light nuclei compound ratios such as Nt×Np/N2

d
and N3He×Np/N2

d from the coalescence baseline, has been suggested as a potential probe to search
for the critical phenomena in the QCD phase diagram. This enhancement might be a consequence
of the enhanced baryon density fluctuations when the system is in vicinity of the critical point
or the first-order phase transition. In the first phase of the Beam Energy Scan (BES-I) program
at RHIC, an enhancement relative to the coalescence baseline of the light nuclei yield ratio (Nt ×
Np/N2

d) is observed in themost central Au+Au collisions at√sNN = 19.6 and 27 GeVwith a combined
significance of 4.1 σ. The large datasets (∼ 10×BES-I) taken by the STAR BES-II with enhanced
detector capabilities will greatly improve the precision of the new measurements.
In this talk, we will present the centrality and energy dependence of transverse momentum (pT)
spectra of p, �p, d, �d, and 3He in Au+Au collisions at BES-II energies of√sNN = 7.7 –27 GeV. We will
also report the centrality and energy dependence of integrated particle yields (dN/dy) and mean pT
(⟨pT⟩) of light nuclei. Wewill discuss the centrality and pT dependence of the coalescence parameters
(B2(d) and B3(

3He)). The physics implications of these results will be discussed.

54

Neutrino Oscillation Physics in JUNO
Author: 润泽赵 ¹

¹ IHEP

Corresponding Author: zhaorz@ihep.ac.cn

The Jiangmen Underground Neutrino Observatory (JUNO) is a multipurpose neutrino detector lo-
cated 700 m underground and about 53 km away from six nuclear rectors in Southern China. It is
currently under construction and will be deployed with ˜17k 20-inch photomultiplier tubes (PMTs)
and ˜25k 3-inch PMTs surrounding 20 kton liquid scintillator. With an unprecedented 3% energy
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resolution at 1MeV, the primary physics goals of JUNO are to determine the neutrino mass ordering
and measure the neutrino oscillation parameters sinˆ2θ_12, △mˆ2_21 and |△mˆ2_32| to a sub-percent
precision.
This talk will cover the neutrino oscillation physics in JUNO, including the sensitivity analysis and
the results based on the most recent understanding of the detector.

分会场一 / 56

A Comparative Study of Searching for Charged Lepton Flavor Vi-
olation at future lepton colliders
Author: Jingshu Li¹

Co-authors: Zhengyun You ²; Qiang Li ³

¹ Sun Yat-Sen (Zhongshan) University

² Sun Yat-Sen University

³ Peking Univ.

Corresponding Author: lijsh53@mail2.sysu.edu.cn

Interest in searches for Charged Lepton Flavor Violation (CLFV) has persisted over the past few
decades, as the observation of CLFV would indicate new physics beyond the Standard Model (BSM).
Several future high-luminosity lepton colliders have been proposed, whichwill enable CLFV searches
to reach unprecedented precision. Thiswork performs a detailed comparative study of CLFV searches
at future lepton colliders using both extra Z′ gauge boson model and R-parity-violating (RPV) Mini-
mal Supersymmetric Standard Model (MSSM) . We conduct Monte Carlo simulations for CLFV pro-
cesses at a 240 GeV circular electron-positron collider (CEPC) and a TeV-scale muon collider. Our
results show that future colliders will significantly improve the sensitivity of τ -related CLFV cou-
plings, surpassing current constraints from low-energy and high-energy experiments.

墙报展及评选 / 57

Visualizing BESIII Events with Unity
Author: Jingshu Li¹

Co-author: Zhengyun You ²

¹ Sun Yat-Sen (Zhongshan) University

² Sun Yat-Sen University

Corresponding Author: lijsh53@mail2.sysu.edu.cn

In high-energy physics experiments, visualization software is essential for tasks such as detector de-
sign, offline data processing, and enhancing physics analysis. Detailed detector geometries and archi-
tectures, formatted in GDML or ROOT, are integrated into platforms like Unity for three-dimensional
modeling. In this study, focusing on the BESIII spectrometer, Unity is used to display BESIII events
in both three-dimensional and animated formats. This approach vividly illustrates the collisions and
tracks within the detector. Employing this event display system through software improves analysis,
encourages interdisciplinary applications, and expands educational opportunities.

分会场一 / 58
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基于未来电子缪子对撞机的带电轻子味道破坏过程研究
Authors: Qiang Li¹; Ran Ding²; Zhengyun You³

¹ Peking Univ.
² Sun Yat-sen University

³ Sun Yat-Sen University

Corresponding Author: dingran@mail.nankai.edu.cn

带电轻子味道破坏（cLFV）过程在标准模型内受中微子质量影响被严重压低，而在多种新物
理模型中却可能被提高到实验可观测的量级，因此是新物理模型研究的重要信号之一。考虑
到电子缪子相互作用的独特优势，我们研究了未来电子缪子对撞机上由额外引入的中性规范
玻色子Z’传播的 cLFV过程。基于蒙特卡洛计算和检测器快速模拟，我们对 cLFV信号和可能
的本底的特征进行了研究，并给出了信号在 90%置信水平下的截面上限和对应耦合常数λeµ
和λeτ 的结果。对比当前实验上限与未来实验预期，电子缪子对撞在含陶子末态的耦合常数
灵敏度上表现出显著优势。与此同时，轻子对撞实验还可对当前缺乏研究的λµµ×λeµ 过程进
行测量，且具备较好的灵敏度。

59

JUNO实验的数据质量监控系统
Authors: Kaixuan Huang¹; Zhengyun You¹

¹ Sun Yat-Sen University

Corresponding Author: huangkx28@mail2.sysu.edu.cn

江门地下中微子实验（JUNO）是以测定中微子质量排序为首要科学目标的大科学装置。数据
质量监控系统（DQM）用于监控采集数据过程正确、平稳运行，在高能物理实验的数据采集
中起重要作用。JUNO的 DQM系统从数据获取系统（DAQ）重建原始数据，生成直方图并使
用部署在网页上的可视化工具显示探测器性能，以保证高质量的数据采集。

墙报展及评选 / 60

高能物理探测器描述到 FBX 建模的通用转化接口与可视化开
发
Author: Tianzi Song¹

Co-authors: Sheng-Sen Sun ²; Yutie Liang ³; Ziyan Deng ⁴; Yumei Zhang ⁵; Zhaoyang Yuan ⁶; Zhengyun You
⁵

¹ Sun Yat-sen University

² Institute of High Energy Physics

³ Institute of Modern Physics, CAS

⁴高能所
⁵ Sun Yat-Sen University

⁶ SUN YAT-SEN UNIVERSITY

Corresponding Author: songtz@mail2.sysu.edu.cn

探测器描述是高能物理实验离线软件中的重要组成部分。Unity等专业的可视化平台拥有目前
工业界最先进的可视化技术与软硬件支持，可以帮助实现复杂探测器的可视化，为实验中的
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探测器设计、模拟重建、事例显示等工作带来便利。本项工作重点在于开发一个通用的自动
接口，能够高效地将高能物理实验离线软件中目前以 GDML, DD4hep, ROOT, Geant4等格式描
述的探测器自动转化为工业界流行的 FBX格式，并在 Unity等软件中导入从而实现探测器自
动建模。该转化接口已成功应用于 BESIII、JUNO、EicC、CEPC、STCF、CLIC等多个实验中不
同类型的探测器描述，将其转换成 FBX格式三维模型并导入到 Unity中实现显示。该自动转
化接口能够为现有和未来高能物理实验中的探测器设计、离线软件开发、物理分析乃至教育
科普等起到辅助作用，同时也为事例显示、虚拟现实等进一步的可视化应用开发提供了良好
的基础。

墙报展及评选 / 62

BESIII上强子的飞行时间修正
Authors: 新南王 ¹; Sheng-Sen Sun²; Huaimin Liu¹

¹高能所

² Institute of High Energy Physics

Corresponding Author: xnwang@ihep.ac.cn

BESIII实验的物理目标是对 �-粲能区进行精确测量。准确可靠的粒子鉴别系统对于提高信噪
比，尤其是 K/π鉴别至关重要。基于塑料闪烁体的飞行时间探测器是 BESIII实验用于粒子鉴
别的重要工具。测量时间利用 BhaBha事例作为刻度样本，通过对依赖于时幅和击中位置的经
验公式修正得到，预期时间通过径迹外推得到，测量时间与预期时间差值即为时间差∆t。实
验观察到带电强子的时间差存在系统性偏移。这种依赖于动量和粒子种类的系统性时间偏移
已被多个使用塑料闪烁体型探测器的实验报道。类似的现象也出现在蒙特卡罗模拟中，但偏
移量与真实数据不同。本研究利用不同粒子种类的强子样本作为控制样本，系统地研究了时
间差偏移与脉冲幅度和击中位置的依赖关系。通过对测量时间进行飞行时间修正，时间差的
偏移得到显著减小，接近于零。同时真实数据和蒙特卡罗样本的粒子鉴别效率得到提高，粒
子鉴别的系统误差也得到改善。本研究提供了研究塑料闪烁体型探测器中时间偏移的新视角，
为提高探测器精度提供了有益参考。

墙报展及评选 / 64

从 DD4hep到 FBX探测器描述自动转换的新方法
Authors: YuJie Zeng¹;朝阳袁 ²;天资宋 ²;凯旋黄 ²;郑昀尤 ²;玉美张 ²

¹ Sun Yat-Sen University

²中山大学

Corresponding Author: starr136a@outlook.com

DD4hep是一个通用的探测器描述工具包，已被推荐用于下一代高能物理实验中的离线软件
开发。FBX是一种流行的 3D建模文件格式，广泛应用于工业 3D建模与可视化软件中。我们
研究了一种新方法，能够自动将复杂的高能物理探测器描述从 DD4hep格式自动转化为 FBX
格式的 3D建模文件。该方法经测试可用于紧凑型直线对撞机 CLIC、超级陶粲装置 STCF、环
形正负电子对撞机 CEPC等多个未来实验中基于 DD4hep的探测器描述。自动的 DD4hep-FBX
探测器转换接口为下一代高能物理实验中的应用开发提供了便利，如探测器设计、模拟、可
视化、数据监控和科普宣传等。

分会场五 / 65
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Visualization for physics analysis improvement and applications
in BESIII
Authors: Zhengyun You¹; Zhijun Li¹

¹ Sun Yat-Sen University

Corresponding Author: lizhj37@mail2.sysu.edu.cn

Modern particle physics experiments usually rely on highly complex and large-scale spectrometer
devices. In high energy physics experiments, visualization helps detector design, data quality mon-
itoring, offline data processing, and has great potential for improving physics analysis. In addition
to the traditional physics data analysis based on statistical methods, visualization provides unique
intuitive advantages in searching for rare signal events and reducing background noises. By apply-
ing the event display tool to several physics analyses in the BESIII experiment, we demonstrate that
visualization can benefit potential physics discovery and improve the signal significance. With the
development of modern visualization techniques, it is expected to play a more important role in
future data processing and physics analysis of particle physics experiments.

66

Observation of the MGRO J1908+06 Region with LHAASO
Authors: Sha WU ¹; ShiCong Hu²

¹高能所

² IHEP

Corresponding Author: wusha@ihep.ac.cn

The gamma-ray source MGRO J1908+06 is esteemed as one of the primary Galactic sites for cosmic-
ray acceleration, although its nature remains unrevealed. We report the detection of gammarays
from this region spanning energies from 1.6 TeV to 1.3 PeV, with a spectrum exhibiting gradual
steepening and yielding an index Γ = (2.51±0.01) + (0.28±0.02)×log10(E/20TeV) through log-parabola
model fitting. Considering a two-dimensional Gaussian template, the intrinsic extension is about
σext = 0.36◦ ± 0.01◦ which is consistent with previous experimental measurements. Additionally, in
its vicinity, we discovered a more extended gamma-ray source with a standard deviation of σext =
1.24◦ ± 0.01◦. The morphology of these two sources dose not exhibit significant changes with energy,
suggesting a common origin that shares notable similarities with the star-forming region Cygnus X.
This morphological feature is challenging to explain through a purely leptonic origin. In contrast,
the hadronic model could reproduce the observed spectrum and morphology by assuming a proton
spectrum with a cutoff energy of approximately 1 PeV.

67

A ROOT based detector geometry and event visualization system
for JUNO-TAO
Authors: Minghua Liao¹; Zhengyun You²

¹ SUN YAT-SEN UNIVERSITY

²中山大学物理学院

Corresponding Author: liaomh7@mail2.sysu.edu.cn
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The Taishan Antineutrino Observatory (TAO or JUNO-TAO) is a satellite experiment of JUNO and
located near the Taishan Nuclear Power Plant. TAO will measure the energy spectrum of reactor an-
tineutrinos with unprecedented precision, which will benefit both of reactor neutrino experiments
and nuclear database. A detector geometry and event visualization system is developed for TAO.
The software is based on ROOT packages and embedded in the TAO offline software framework. It
provides an intuitive tool to visualize the detector geometry, tune the reconstruction algorithm, scan
the rare events in data analysis, understand the neutrino physics and monitor the operation of reac-
tors at nuclear power plant. The further applications of the visualization system in the experimental
operation of TAO and its future development are also discussed.

68

JUNO实验上的探测器 ID和几何管理系统
Authors: Chengxin Wu¹; Zhengyun You²; Ziyan Deng³

¹ sysu
² Sun Yat-Sen University

³高能所

Corresponding Author: wuchx26@mail2.sysu.edu.cn

在 JUNO实验的离线软件中，探测器 ID和几何管理系统在确保对探测器数据进行准确和高效
处理方面发挥着至关重要的作用。探测器 ID为每个光电倍增管（PMT）提供唯一的编号，使
得离线软件中的不同应用程序可以轻松引用和识别 PMT，为数据分析和重建保驾护航。ID映
射服务的开发将使不同 ID系统，诸如（离线、数据采集、电子、调试等）之间产生关联，这促
进实验各个组件之间的无缝集成和通信，并确保数据处理过程的一致性。在离线软件中，基
于 GDML的几何管理系统旨在准确和全面地描述探测器的几何结构和形状，其能够实现对探
测器组件的高效数据处理、分析和可视化，以及确保实验数据的准确性和可靠性。

分会场三 / 70

Baryondensity dependence of viscosities of theQGPat hadroniza-
tion
Author: Zhidong Yang¹

Co-authors: Lie-Wen Chen ²; Yifeng Sun ²

¹ Hubei University
² Shanghai Jiaotong University

Corresponding Author: zdyang07@163.com

ThePhimeson andOmega baryon provide unique probes of the properties of the quark-gluon plasma
(QGP) at hadronization in relativistic heavy-ion collisions. Using the quark recombination model
with the quark phasespace information parameterized in a viscous blast wave, we perform Bayesian
inference of the shear and bulk viscosities of the QGP at hadronization with a temperature of T ≈
160 MeV by analyzing the phi and Omega data in Au+Au collisions at √sNN = 19.6–200 GeV and
Pb+Pb collisions at √sNN = 2.76 TeV, corresponding to a baryon chemical potential variation from
μB ≈ 0 to 200 MeV. We find that the shear viscosity to enthalpy ratio of the QGP at hadronization
decreases as μB increases, while the corresponding specific bulk viscosity is essentially constant for
μB < 200 MeV. Our results suggest that the QGP at hadronization (T ≈ 160 MeV) with finite baryon
density is more close to perfect fluid than that with zero baryon density.
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分会场一 / 72

软定理与树图振幅
Author: 康周 ¹

¹扬州大学

Corresponding Author: zhoukang@yzu.edu.cn

在高能物理中，散射振幅连结着理论与实验，扮演着极重要的角色。如何超越传统费曼图，建
立新的原理和方法，更好地计算和理解振幅，是振幅现代研究的核心问题之一。在这个报告
中，我将给出一种逆用无质量粒子的软行为来构造树图振幅的新方法。这是一种在壳方法，避
免了费曼规则的规范冗余度。相比其他逆用软行为的方法，这种新方法不需要假设软因子为
已知，只假设软行为的普遍性，因而增大了方法的适用范围，同时也避免了振幅与软因子谁
决定谁的逻辑混乱。我将介绍如何用这种方法构造 Yang-Mills-scalar与 Yang-Mills树图振幅，
给出任意点振幅的普遍表达式，并通过 double copy结构推广到含引力子的情况。同时，我也
会讨论将这种方法推广到有效理论，构造含高阶导数相互作用的胶子振幅，及非线性 sigma
模型等标量有效理论的振幅。

墙报展及评选 / 73

Measurements of two-pion femtoscopy in Au+Au Collisions at√
sNN = 3.0, 3.2, 3.5, and 3.9 GeV from RHIC-STAR

Author: 猷全綦 ¹

¹ Central China Normal University

Corresponding Author: qyq@mails.ccnu.edu.cn

Femtoscopic measurements are sensitive to the spatial and temporal characteristics of the particle
emitting-source, allowing us to probe the properties of the matter created in heavy-ion collisions. In
case of a first-order phase transition, the duration of pion emission is expected to increase. Therefore,
measuring the energy dependence of the pion femtoscopy will help us to understand the nuclear
matter phase structure.

In this talk, we present the results on two-pion femtoscopy measurements in Au+Au collisions at√
sNN = 3.0, 3.2, 3.5, and 3.9 GeV from the STAR experiment. The extracted correlation strength (λ)

and HBT radii (Rout, Rside, Rlong, R
2
out−long) from the 3D correlation functions will be presented as

a function of collision energy, centrality, rapidity, and pair transverse momentum. We will compare
the measurements with the results from transport model calculations. Finally, the implications for
the properties of QCD matter at high baryon density will be discussed.

分会场一 / 74

Fragmentation functions at future lepton colliders
Authors: Jun GaoNᵒⁿᵉ;斌周 ¹

¹ Peking University

Corresponding Author: 2028910235@pku.edu.cn

Fragmentation functions (FFs) are essential non-perturbative inputs for precision calculations of
hadron production cross sections in high energy scattering from first principle of QCD. They are
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usually extracted from global analysis on world data from single inclusive hadron production at
lepton colliders, semi-inclusive DIS and pp collisions, e.g., as in recent NPC23 analysis. Future lepton
colliders operated at several center of mass energies will provide high-quality hadron multiplicity
data from Z boson to W boson pair as well as Higgs boson production, and ensure an accurate
and precise determination of FFs based solely on data from lepton colliders. Projection for several
scenarios of future leptons colliders are considered and compared to FFs from most recent global
determination.

分会场一 / 76

Probing the quirk particle at the LHC forward detectors
Author: Jinmian Li¹

¹四川大学

Corresponding Author: phyljm@gmail.com

Quirk particles are charged under both the Standard Model gauge group and a new confinement
gauge group. The confinement scale of the new confining group is much smaller than quirk masses.
Thus a TeV scale quirk can be copiously produced at the LHC and traveling with anomalous trajecto-
ries. There will be a significant amount of quirk events traveling in the forward direction. The timing
information recorded by the scintillators of the forward detector can help to identify the quirk signal
with very low SM backgrounds.

分会场五 / 77

BESⅢ上基于机器学习的粒子鉴别方法研究
Authors: 昊袁 ¹;正元陈 ²; Sheng-Sen Sun³

Co-authors: Guang ZHAO ¹; LIU Huaimin liuhm@ihep.ac.cn ¹; Ziyan Deng ¹; Gang LI ¹; Shuopin Wen ⁴

¹高能所

²中国科学院高能物理研究所

³ Institute of High Energy Physics

⁴ IHEP

Corresponding Author: hyuan@ihep.ac.cn

北京谱仪（BESIII）实验是目前国际上唯一运行在 �−粲能区的大型粒子物理实验装置，为 �−
粲能区的物理课题提供了重要的研究平台。�−粲能区的物理过程，末态中含有较多的强子成
分，因此粒子鉴别非常重要。
目前 BESIII实验通过联合 dE/dx和飞行时间实现粒子鉴别，由于没有切伦科夫探测器，因此
在高动量区域的粒子鉴别效率较低，不能充分满足物理需求。所以，如何最大程度获取粒子
鉴别能力，是一个关键科学问题。
实际上 BESIII四个子探测器都具有一定程度的粒子鉴别能力，但由于不同探测器信息之间的
关联十分复杂，传统方法处理起来极其困难，不能获得最佳的粒子鉴别性能。而机器学习方
法在解决这种复杂关联问题时具有强大的优势。
因此，我在 BESIII实验上利用机器学习方法开展了粒子鉴别的研究。
我选用深度神经网络（DNN）方法，通过参数调试和模型训练，得到适用于 BESIII实验 �,�,�
强子鉴别的机器学习模型。目前模型已经实现了在 BESIII软件算法中的部署。与传统方法相
比，基于深度神经网络的粒子鉴别算法在高动量区域的粒子鉴别效率得到显著提高，而时间
消耗基本没有增加。同时，通过分开训练真实数据和模拟数据，系统误差也有较大的改善。更
高效的粒子鉴别效率和更小的系统误差，将有效提升信号显著性，改善物理精度。
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78

Xe134 2���/0��� Search in PandaX-4T Experiment
Author: 颜玺雨 ¹

¹ Sun Yat-Sen (Zhongshan) University

Corresponding Author: yanxy39@mail2.sysu.edu.cn

134Xe is a candidate isotope for neutrinoless double beta decay˜(0νββ) search. In addition, the
two-neutrino case (2νββ) allowed by the standard model of particle physics has not yet been ob-
served.With the 656-kg natural xenon in the fiducial volume of the PandaX-4T detector, which con-
tains 10.4\% of 134Xe, and its initial 94.9-day exposure, we have established the most stringent con-
straints on 2νββ and 0νββ of 134Xe half-lives, with limits of 2.8 × 1022˜yr and 3.0 × 1023˜yr at
90\% confidence level, respectively. The 2νββ (0νββ) limit surpasses the previously reported best
result by a factor of 32 (2.7), highlighting the potential of large monolithic natural xenon detectors
for double beta decay searches.

79

Neutrinoless Double Beta Decay in Multiple Isotopes for Finger-
prints Identification of Operators and Models
Author: 雨奇肖 ¹

¹ Central China Normal University

Corresponding Author: xiaoyq@mails.ccnu.edu.cn

Neutrinoless double beta (0νββ) decay is the most promising way to determine whether neutrinos
are Majorana particles. There are many experiments based on different isotopes searching for 0νββ
decay. Combining the searches of 0νββ decay in multiple isotopes provides a possible method to
distinguish operators and different models. The contributions to 0νββ decay come from standard,
long-range, and short-range mechanisms. We analyze the scenario in which the standard and short-
range operators exist simultaneously within the framework of low-energy effective field theory.
Five specific models are considered, which can realize neutrino mass and can contribute to 0νββ
decay via multiple mechanisms. A criterion to evaluate the possibilities of future experiments to
discriminate operators and models is built. We find that the complementary searches for 0νββ
decay in different isotopes can distinguish the cases that contain the low-energy effective operators
O1,2,5 and R-parity violating supersymmetry model. For other cases and models, the experimental
searches within multiple isotopes can also more effectively constrain the parameter region than with
only one isotope.

分会场一 / 80

NNNLO QCD predictions for heavy quark decays
Author: 烨凡王 Nᵒⁿᵉ

Corresponding Author: wangyefan@nnu.edu.cn

We present the first analytic results of N3LO QCD corrections to the top-quark decay width. We
focus on the dominant leading color contribution, which includes light-quark loops. At NNLO, this
dominant contribution accounts for 95% of the total correction. By utilizing the optical theorem, the
N3LO corrections are related to the imaginary parts of the four-loop self-energy Feynman diagrams,
which are calculated with differential equations. The results are expressed in terms of harmonic
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polylogarithms, enabling fast and accurate evaluation. The third-order QCD corrections decrease the
LO decay width by 0.667%, and the scale uncertainty is reduced by half compared to the NNLO result.
The most precise prediction for the top-quark width is now 1.321 GeV for mt = 172.69 GeV.

分会场三 / 81

Imaginary potential of heavy quarkonia from thermal fluctua-
tions in rotating matter from holography
Authors: Xiangrong Zhu Nᵒⁿᵉ; Zi-qiang Zhang Nᵒⁿᵉ; Defu HouNᵒⁿᵉ

Using AdS/CFT correspondence, we study the imaginary part of heavy quarkonia potential from
thermal fluctuations in a strongly coupled plasma. We perform the analysis in a rotating deformed
AdS black-hole background. It is shown that the presence of angular velocity decreases the onset of
imaginary potential thus
enhancing quarkonia dissociation, in agreement with previous findings of the entropic force.

82

在 PandaX-4T实验中搜寻宇宙线电子加速暗物质
Author: 晓凤尚 ¹

¹上海交通大学

Corresponding Author: xiaofengshang@sjtu.edu.cn

Sub-MeV暗物质粒子被诸多理论模型选为暗物质的候选者，但受限于直接探测实验的阈值，
使得热平衡态 (速度 ˜10−3c)的本地 sub-MeV暗物质粒子流难以在实验中被观测到。然而暗物
质粒子可能会被高能的宇宙线粒子碰撞而获得更高的能量。此前，我们利用暗物质粒子与核
子的散射机制，通过 PandaX-II实验数据搜寻宇宙线加速 Sub-GeV暗物质。考虑暗物质和电子
的相互作用同样重要，我们利用 PandaX-4T试运行实验数据寻找宇宙线电子加速轻质量暗物
质，最终将质量范围在现有实验结果基础上向下扩展了两个数量级以上，并对尚未被探测的
参数空间，即暗物质质量小于 3 keV且低至 10 eV的区间设定了新的约束，达到地球附近暗物
质密度允许的最小费米子暗物质质量。

83

Neutrino Oscillation Analysis with Combined Data from Super-
Kamiokande and T2K
Author: Jianrun Hu¹

¹ Kyoto University

Corresponding Author: hu.jianrun.7d@kyoto-u.ac.jp

The CP-violating phase (δCP) and the ordering of the neutrino mass states (MO) remain among sev-
eral open questions surrounding PMNS matrix in neutrino oscillation. However, these issues can’t
be solved by a single experiment so far. Atmospheric neutrino data at Super-Kamiokande (Super-
K) and accelerator neutrino data at T2K offer complementary sensitivity to these puzzles. The joint
measurement of neutrino oscillation parameters from both experiments can help to break the degen-
eracy between the δCP and MO observed in T2K. In addition, as both neutrino sources are observed
at the same detector (Super-K) and their neutrino interactions with materials share the same models
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at low energy, there is a clear benefit to analyzing the data sets together.
This presentation will report the first joint oscillation analysis from both experiments, which uses
a common interaction model for events overlapping in neutrino energy and correlated detector sys-
tematic uncertainties between the two datasets. Using 3244.4 days of atmospheric data and a beam
exposure of 19.7(16.3) × 1020 protons on target in (anti)neutrino mode, this study finds a 1.9σ exclu-
sion of CP-conservation and a preference for the normal mass ordering.

分会场三 / 84

Investigation of charm-quarkhadronisation in proton–proton col-
lisions with ALICE
Author: Tiantian Cheng¹

¹ Central China Normal University

Corresponding Author: chengtiantian@mails.ccnu.edu.cn

Measurements of charm-strange meson and charm-baryon production in pp and heavy-ion colli-
sions at the LHC are fundamental to investigate the charm-quark hadronisation across collision
systems.

In this contribution, the final results of the ALICE Collaboration on the production of strange (Ds
+

, Ξ0,+
c , Ω0

c ) and non-strange (D0 , D+, D∗+ , Λ+
c , Σ0,+,++

c ) charm hadrons in pp, p–Pb and Pb–Pb
collisions collected in Run 2 by the ALICE experiment are shown.
The production measurements of Ds

+ mesons are compared to those of non-strange mesons, and
the comparison between the measured baryon-to-meson ratios with novel theoretical calculations
will be discussed. To conclude, the first studies of charm-hadron reconstruction using the large data
sample of pp collisions at √s = 13.6 TeV harvested from the start of LHC Run 3 are presented.

墙报展及评选 / 87

Hyperon polarization along the beam direction in pPb collision
at CMS
Authors: 辰艳李 ¹;震宇陈 ¹

¹山东大学

Corresponding Author: zhenyuchen@sdu.edu.cn

The observation of hyperon polarization along beam direction (Pz) in nucleus-nucleus collisions has
opened a new way to study the complex vortical structures of the QGP. With the high-statistics data
collected by the CMS experiment, we present the firstPz results forΛ and Λ̄ particles in pPb collision
at √sNN = 8.16 TeV over a wide transverse momentum and multiplicity range. The measured Pz

signal can shed light on the origin of collectivity in small collision systems as well as the mechanism
of spin polarization in heavy ion collisions.

88

Review of θ13 measurements and latest results from Daya Bay

Author: Jinjing Li¹
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¹ Tsinghua University

Corresponding Author: jinjing-li@foxmail.com

The neutrino oscillation is described by six independent parameters: three mixing angles θ23, θ12,
and θ13), two mass-squared splittings, and one CP-violating phase (δcp). As of 2010, only θ13 and
δcp remained unknown. However, a non-zero value of θ13 is crucial for exploring CP violation in
the lepton sector. In 2011, the T2K and Double Chooz experiments provided evidence of a non-zero
θ13. From 2012 to the present, the Daya Bay reactor experiment has pushed the precision of θ13
down to 2.8%. Recently, Daya Bay achieved a 6.5% precision of θ13 in an independent measurement
using the new capture-on-hydrogen sample. Although θ13 is currently the most precisely known
mixing angle, it is expected to become the least precise with the next-generation experiments such
as JUNO.

In this report, I will review the history and current status of θ13 measurements. The latest results
from Daya Bay will be highlighted. The potential for further improving the precision of θ13 measure-
ments will also be discussed. These high-precision measurements will constrain the PMNS neutrino
mixing matrix to within 1% precision, opening the door to high-precision Unitarity tests in neutrino
physics.

89

伽马射线暴等暂现源观测及其研究@GXU地基天文观测平台
Author: 祥高王 ¹

¹广西大学

Corresponding Author: wangxg@gxu.edu.cn

伽马射线暴（简称伽马暴，GRB）是典型的短时标暂现源，是研究恒星形成和演化、相对论性
喷流、高能粒子加速和辐射机制等前沿物理的重要天体，很多高能瞬变天体都与伽玛暴相关，
如与致密天体相关的快速射电暴、超新星激波暴等，我们基于广西大学时域天平台（GXU）开
展 GRB等暂现源多波段联测和分析。在伽马暴方面，与 HXMT等联合观测，我们开展了伽马
暴全过程、多波段研究，包括瞬时辐射、余辉及寄主星系的研究，探测到极早期光学及完整
光变曲的伽马暴；研究与伽马暴成协的超新星，目前观测到最高能量的伽马暴 GRB 221009A
存在被伽马暴掩盖的超新星 SN 2022xiw；快速射电暴的光学对应体一直还没有观测到，一方
面利用国际光学联测网联合 FAST、HXMT,开展快速射电暴多波段联测，另一方面在 HXMT、
GWAC等巡天归档数据寻找快速射电暴的等对应体，一共对 14个重复快速射电暴进行观测，
得到较好的光学和 X射线约束。

分会场一 / 90

The Quantum Simulation on a (1+1)D Sphaleron Model
Author: Min Huang¹

¹高能所

Corresponding Author: huangmin@ihep.ac.cn

This study focuses on quantum simulation of the sphaleron configurations in a 1+1-dimensional field
theory model, achieved by introducing linear additional terms into the action of the O(3) nonlin-
ear sigma-model. We discretize the Lagrangian of the aforementioned (1+1)D model and construct
a Hamiltonian representation based on unitary quantum gate forms, enabling the construction of
quantum-simulated sphaleron. Subsequently, we devise a sophisticated adiabatic simulation method
based on the field space properties of quantum-bits and the corresponding structure of the model
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field, obtaining the quantum-simulated 1D sphaleron states. Additionally, we theoretically construct
the decay of sphaleron states and the corresponding effects on the fermion number in the model and
CP violation for further quantum simulations on this model.

93

Search for Neutrinoless Double-Beta Decay of Xe-136 with the
PandaX-4T Detector
Author: 澍张 ¹

¹ Sun Yat-Sen (Zhongshan) University

Corresponding Author: zhangsh98@mail2.sysu.edu.cn

The search for neutrinoless double-beta decay (NLDBD) provides insights to the Majorana or Dirac
nature of neutrinos, as well as their mass. PandaX-4T experiment, located at the China Jinping
Underground Laboratory, uses a dual-phase xenon time projection chamber with 3.7-tonne natural
xenon (8.9% Xe-136 abundance) in the sensitive volume. In this talk, I will present the optimization
of data processing and background modeling in the MeV energy region of PandaX-4T, and report
the search for Xe-136 NLDBD based on dataset from commissioning run and science run.

分会场三 / 94

Measurements of jet quenching using semi-inclusive hadron+jet
distributions in pp and central Pb–Pb collisions at 5.02 TeV with
ALICE
Author: 永珍侯 ¹

¹华中师范大学

Corresponding Author: yzhhou@mails.ccnu.edu.cn

Themeasurement of jets recoiling from a trigger hadron provides unique probes of medium-induced
modification of jet production. Jet deflection via multiple soft scatterings with the medium con-
stituents or single-hard Moli\‘ere scatterings off quasi-particles in the medium are expected to mod-
ify the azimuthal correlation between the trigger hadron and recoiling jet. The R-dependence of
recoil jet yield also probes jet energy loss and intra-jet broadening. In this talk, we present mea-
surements of the semi-inclusive distribution of charged jets recoiling from a trigger hadron in pp
and Pb-Pb collisions at√sNN = 5.02 TeV with ALICE. We employ precise, data-driven subtraction of
the large uncorrelated background contaminating the measurement in Pb-Pb collisions, enabling the
exploration of medium-induced modification of jet production and acoplanarity over a wide phase
space, including the low jet pT region for large jet resolution parameter R. Hadron-jet acoplanarity
in pp collisions will also be presented, which provides a sensitive test of pQCD calculations and a
crucial data reference for in-medium jet deflection studies in Pb-Pb collisions. We observe that the
jet yield at low pT and at large azimuthal angle between the trigger hadron and jet is significantly
enhanced in Pb-Pb collisions to pp collisions. Comparison to theoretical calculations incorporating
jet quenching will also be discussed.

95

GeV neutrino interaction study
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Author: 捷程 ¹

¹ North China Electric Power University

Corresponding Author: chengjie@ncepu.edu.cn

The Jiangmen Underground Neutrino Observatory (JUNO) is a 20 kton liquid scintillator detector
currently under construction in an underground laboratory in Southern China. JUNO is designed to
achieve a remarkable energy resolution of 3% at 1MeV, a large detector volume, and exceptional back-
ground control. With these capabilities, JUNOwill become a flagship experiment in the forthcoming
decades, primarily focusing on determining the neutrino mass ordering, and precise measurements
of the neutrino oscillation parameters using reactor antineutrinos. Furthermore, it will study inter-
esting phenomena involving neutrinos from various sources. The understanding of GeV-neutrino
interactions inside the JUNO detector relies on the modeling of nuclear medium effects. These ef-
fects are crucial ingredients for the neutrino mass ordering measurement using atmospheric neutri-
nos and the searches for rare phenomena like diffuse supernova neutrino background and nucleon
decay. This talk will delve into the study of neutrino interactions in the few-GeV regime at JUNO,
with an active pursuit of a better understanding of the relevant systematic effects.

分会场三 / 96

Jet-induced Enhancement of Deuteron Production at the LHCEn-
ergies
Authors: Kai-Jia Sun¹; Yi-Heng Feng¹; Yu-Gang Ma¹

¹复旦大学

Corresponding Author: yhfeng23@m.fudan.edu.cn

The recent observation of jet-associated deuteron production in pp collisions at √s = 13 TeV by the
ALICE Collaboration opens a new window to study the production mechanism of light nuclei as
well as the phase-space structure of jets produced in high-energy nuclear collisions. Here, we inves-
tigate jet effects on deuteron production in both pp and p-Pb collisions at the LHC energies, using
the nucleon coalescence model for light nuclei production with the nucleon phase-space informa-
tion obtained from A Multi-Phase Transport (AMPT) Model. In the low transverse momentum (pT
) region (pT /A < 1.5 GeV/c), covered by current measurements, the in-jet deuteron coalescence pa-
rameter B2 is found to be enhanced by factors of about 10 in pp collisions and 25 in p−Pb collisions,
which are consistent with the recent ALICEmeasurements. In the higher pT region (pT /A > 2GeV/c),
we find that both the yield ratio of deuteron to proton (d/p) and B2 are significantly larger in the
Toward region than in the Transverse region, which is in line with the sharper two-nucleon angular
distribution inside the jet cone, reflecting a genuine effect of jets.

分会场一 / 97

Partial NLO electroweak corrections to Higgs pair production in
gluon fusion
Authors: Haitao Li¹; Jian Wang²;丹赵 ²;晓张 ³

¹ SHANDONG UNIVERSITY

² Shandong University

³山东大学

Corresponding Author: zhaangx@mail.sdu.edu.cn

Page 30



中国物理学会高能物理分会第十四届全国粒子物理学术会议（2024） / Book of Abstracts

We calculated the contributions of partial NLO electroweak corrections to the gluon-gluon fusion
process for producingHiggs pairs, which are proportional to higher powers of theHiggs self-coupling
lambda. Using these results, we obtained the form of the cross section varying with kappa lambda.
Combined with the results of QCD NNLO FTapprox, this can be used to provide new ranges for the
values of kappa lambda in experiments.

分会场一 / 98

Measurement of the total and differential production cross-sections
of ttW at 13TeV in 140fb−1 of data with the ATLAS detector
Author: 家琳李 ¹

¹上海交通大学

Corresponding Author: lijialin@sjtu.edu.cn

I will present ttW differential cross-section measurement using 140fb-1 proton-proton collision data
recorded from 2015 to 2018 with the ATLAS detector at the Large Hadron Collider. The inclusive
ttW production cross-section is measured to be 880+80fb, in agreement with predictions within 2
standard deviations. This result is a very important input for the ongoing ttH measurement.
Differential cross-section measurements characterize this process in detail for the first time. Several
particle-level observables are compared to a variety of theoretical predictions which are in good
agreement with the normalized differential cross-section results.
The report will focus on the following contents:

1. Analysis strategies

2. Main background estimation

3. Inclusive cross-section measurement

4. Differential cross-section measurement

99

Extraction of fissile isotope antineutrino spectra using deep learn-
ing
Authors: Jian Chen¹; Jun Wang²; Yuehuan Wei²; Wei Wang³

¹中山大学
² Sun Yat-sen University

³ Sun Yat-Sen University

Corresponding Author: elphenwang@qq.com

Extensive experimental evidence has confirmed significant discrepancies between the reactor fission
isotope antineutrino spectra predicted by the Huber-Mueller model and the data observed in exper-
iments, leading to the phenomenon known as the Reactor Antineutrino Anomaly (RAA). Therefore,
accurately measuring the isotope antineutrino spectra is crucial to addressing the RAA issue. Based
on the theories and techniques of reactor neutrino physics and deep learning, we have developed a
novel statistical analysis technique that utilizes neural network models to extract isotope antineu-
trino spectra from the observed antineutrino event energy spectra in neutrino detectors. By ana-
lyzing and discussing simulated data from a virtual short-baseline reactor neutrino experiment, we
found that the spectrum extraction performance of deep learning techniques is superior to traditional
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chi-squared analysis methods, demonstrating their promising technical potential and prospects. Ad-
ditionally, the neural network model used in this study is a white-box model, which can be widely
accepted by particle physicists and extended to other research topics in physics.

101

反应堆中微子能谱：大亚湾实验最新结果与 JUNO-TAO实验
Authors: 嘉洋徐 ¹;阳韩 ²

¹高能所

² Sun Yat-Sen (Zhongshan) University

Corresponding Authors: hany88@mail.sysu.edu.cn, xujy@ihep.ac.cn

大亚湾实验自 2011年投入运行至 2020年停止取数，积累了庞大的反应堆中微子样本。基于
近点探测器采集的全数据集，即约 470万个反贝塔衰变候选事例，大亚湾实验精确测量了反
应堆中微子能谱。在此基础上，基于反应堆燃料演化信息，测量的总能谱被分解成 235U与
239Pu核素能谱。大亚湾对反应堆中微子能谱的测量达到世界领先精度。然而，包括大亚湾
在内的现有反应堆中微子实验，其能量分辨率不足以测量可能的能谱精细结构。江门中微子
实验的近点卫星实验——台山实验（JUNO-TAO）将以前所未有的能量分辨率，即 2%@1MeV，
高精度测量反应堆中微子能谱。从而，为江门实验提供有效约束精细结构的高精度能谱输入。
JUNO-TAO探测器距离台山反应堆堆芯 44m，将采用在低温（-50℃）条件下运行的掺钆液闪，
与高覆盖率（94%）和高探测效率（50%）的硅光电倍增管阵列，预计 2025年投入运行。
本报告将介绍大亚湾实验对反应堆中微子能谱测量的最新结果，以及 JUNO-TAO实验物理目
标与最新进展。

分会场三 / 102

Chiral Kinetic Theory in Curved Space Revisited and Radiative
Corrections
Authors: Jiayuan Tian¹; Shu Lin²

¹ Sun Yat-sen University

² Sun Yat-Sen University

Corresponding Author: linshu8@mail.sysu.edu.cn

It is usually believed that physics in off-equilibrium state can be equivalently studied using equilib-
rium state with suitable metric perturbation. We point out it is not the case for spin polarization phe-
nomena: the exisiting chiral kinetic theory in curved space fails to recover all the couplings between
spin and hydrodynamic gradients [1]. We present a new form of chiral kinetic theory in curved space,
in which the equivalence is established [2]. The equivalence allows us to formulate spin polarization
in hydrodynamic medium as a scattering problem, which is then studied using in-medium form fac-
tors [3,4]. We find radiative corrections to all couplings between spin and hydrodynamic gradients.
Implications for local spin polarization of Lambda hyperon will be discussed.

[1] Y.-C. Liu, L.-L. Gao, K. Mameda and X.-G. Huang, Phys.Rev.D 99 (2019) 8, 085014
[2] J. Tian and S. Lin, to appear
[3] S. Lin and J. Tian, Acta Phys.Sin. 72 (2023) 7, 071201
[4] S. Lin and J. Tian, Eur.Phys.J.Plus 139 (2024) 2, 109
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分会场三 / 103

Open-charm production in pPb collisions with the LHCb experi-
ment
Author: 剑桥王 ¹

¹清华大学

Corresponding Author: wangjq18@mails.tsinghua.edu.cn

Within proton-lead collisions collected by the LHCb detector at nucleon-nucleon center-of-mass en-
ergy of 5 and 8.16 TeV, a rich set of open charm hadrons is observed with abundant statistics. Thanks
to the LHCb forward acceptance that is complementary to general purpose detectors and excellent
performance in particle reconstruction and identification, these charm states are studied down to
zero pT with overwhelming precision in heavy ion data. Presented in this talk is the measurements
of production of charm mesons and baryons reconstructed in exclusive hadronic final states. The
results on nuclear modification factors will give stringent test on the nuclear parton distribution
function and parton saturation models. The hadronization mechanism of charm quarks are also
studied. The production ratio of stranged Ξ+

c and D+
s over D+ or D0 will be presented, in order to

search for possible strangeness enhancement in small-system collisions.

104

Searching for Solar Boron-8Neutrinos viaCoherent ElasticNeutrino-
Nucleus Scattering with PandaX-4T Experiment
Author: Li Jiafu¹

¹ Sun Yat-Sen University

Corresponding Author: lijf73@mail2.sysu.edu.cn

The PandaX-4T experiment employs a liquid xenon detector to probe rare signals from both dark
matter and neutrinos. Based on the dataset from science runs, we perform search for the coherent
elastic neutrino-nucleus scattering (CEvNS) signals induced by solar neutrinos from Boron-8 decays.
In this talk, I will present the analysis strategy and latest progress of CEvNS searches using PandaX-
4T data.

墙报展及评选 / 105

Tracking system at the DarkSHINE experiment
Authors: 坤刘 ¹;峻华张 ¹;康刘 ²;志均梁 ³;梅赵 ³;梦朝李 ³;雨风王 ¹

¹李政道研究所
² Shanghai Jiao Tong University
³中国科学院高能物理研究所

Corresponding Author: lucker@sjtu.edu.cn

The DarkSHINE experiment proposes a novel approach to single-electron-on-fixed-target explo-
ration, focusing on the search for dark photons through its invisible decay to dark matter particles.
Central to its design is the tracker detector, engineered to deliver exceptional sensitivity in detect-
ing light dark matter candidates. Leveraging advancements in detector technology, particularly the
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emergence of AC-coupled Low Gain Avalanche Diode (AC-LGAD), this paper investigates the per-
formance of several prototype AC-LGAD strip sensors tailored for the DarkSHINE tracking detector.
The study evaluates the electrical characteristics of these sensors across two batches of wafers with
varying n+ doses. The spatial and time resolution are also measured with infrared laser source. The
measured spatial resolutions range from 6.5 µm to 8.2 µm and from 8.8 µm to 12.3 µm for AC-LGAD
sensors from two different dose batches, featuring a 100 µm pitch size. Furthermore, time measure-
ment resolutions of 8.3 ps and 11.4 ps are achieved which underscores the promising performance
of AC-LGAD technology in advancing the capabilities of DarkSHINE’s tracking system.

分会场一 / 106

Photon Identification Calibration using electrons from Z decays

Authors: 坤刘 ¹;康刘 ²

¹李政道研究所
² Shanghai Jiao Tong University, Tsung-Dao Lee Institute

Corresponding Author: lucker@sjtu.edu.cn

Photons are important particles in collider physics. They play a crucial role in Standard Model
(SM) processes, Higgs decays, or any potential new interactions that beyond the Standard Model.
Therefore, photon identification efficiency is indispensable for many interesting physical analyses
in collider physics. This poster presents the electron extrapolation method for photon identification
efficiency measurement in ATLAS experiment. Electrons from � → �+�− decays were selected by
a tag-and-probe method, and transformed to photon-like samples based on the similarities between
the shower shapes of electrons and photons in the electromagnetic calorimeter to extract the photon
identification efficiency. Efficiencies aremeasured in regions of pseudorapidity in 0 < |�| < 2.37 except
for the crack regions 1.37 < |�| < 1.52 and transverse momentum across the range 25 < � < 250 GeV.
Comparisonsweremadewith corrected direct-photonMC, and scale factors were calculated.

分会场一 / 107

Theresummation of large logarithms at subleading power in loop-
induced processes
Authors: 健王 ¹;大江张 ²

¹山东大学
² Shandong University

Corresponding Author: 201912042@mail.sdu.edu.cn

One kind of the large logarithm at subleading power appears in the loop-induced processes. In the
prosses of Higgs boson dedcay H -> γγ via a bottom quark loop, we have developed a method with
soft-collinear effective theory to extract and resum these large logarithms.

分会场三 / 108

Semi-Inclusive DIS in the Target Fragmentation Region
Author: 开宝陈 ¹
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¹山东建筑大学

Corresponding Author: chenkaibao19@sdjzu.edu.cn

We report our recent progress on the study of semi-inclusive deep inelastic scattring in the target
fragmentation region with a polarized lepton beam and polarized nucleon target. In this region,
the nonperturbative effects are factorized into fracture functions. We derive the results of structure
functions up to twist-3 at the tree level of pQCD, and up to one loop level at twist-2. At the tree level,
there are four structure functions at twist-2 and eight structure functions at twist-3. At one loop
and twist-2, another six structure functions become nonzero in which four are generated uniquely
by the gluon fracture functions. By combining the results, all eighteen structure functions for the
process are predicted. Azimuthal and spin asymmetries are discussed in connection with relevant
experiments.

References:
[1] K.B. Chen, J.P. Ma and X.B. Tong, JHEP 05(2024)298.
[2] K.B. Chen, J.P. Ma and X.B. Tong, Phys. Rev. D 108 (2023) 094015.

分会场五 / 110

CEPC顶点探测器原型样机的预研制
Author: Ying ZHANG¹

Co-authors: Wei WEI ²; Zhijun Liang ¹; Jun Hu ³; Ziyue Yan ¹; Xiaoxu Zhang ⁴; Tianya Wu ; Xinghui Huang ¹;
Shuqi Li ; Hongyu ZHANG ³; XiaominWei ⁵; Xiaoting Li ²; Liang ZHANG ⁶; Lei Zhang ⁷; MINGQI ⁸; Joao Guimaraes
da Costa

¹ IHEP
²高能所
³ IHEP, CAS
⁴ NJU
⁵ Northwestern Polytechnical University

⁶ Shandong University, CHINA
⁷ Nanjing University)
⁸ nanjing university

Corresponding Author: zhangying83@ihep.ac.cn

高能环形正负电子对撞机（Circular Electron Positron Collider, CEPC）的顶点探测器，对于重
味夸克重建与分辨至关重要。为了实现高精度的物理测量，对内层顶点探测器的物质量、空
间分辨率、读出速度以及功耗等方面的性能提出了严苛的要求。为研制顶点探测器原型样机，
研发团队研发一款名为 TaichuPix的单片式像素探测器芯片，旨在实现优于 5微米的空间分辨
率，抗总剂量辐照能力超过 1 Mrad，并兼顾 CEPC顶点探测器的最高击中率需求。TaichuPix
芯片基于 180 nm CMOS工艺研制，目前已经完成两版小规模原型芯片 (25 mm2)和一版全尺
寸原型芯片（˜ 4 cmˆ2）的设计和验证。本报告将介绍 TaichuPix芯片的设计方案和全尺寸芯
片的测试结果。项目组基于全尺寸 TaichuPix芯片研制了 6层束流望远镜系统，并在 DESY电
子束流上开展了芯片的束流测试，经验证单芯片可以达到优于 5微米的空间分辨率，并同时
实现高于 99%的探测效率。本报告还将介绍探测器模块（ladder）读出电子学的设计及测试结
果。最后介绍第一版 3层双面桶状顶点探测器原型样机的设计和安装，及其电子束流测试的
结果。

分会场一 / 111

Measurement ofHiggs bosonmass andwidthwith LHC run2 data
at the ATLAS experiment
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Author: Yangfan Zhang¹

¹ University of Science and Technology of China

Corresponding Author: zhangyf42@mail.ustc.edu.cn

The Higgs Boson plays a fundamental role in Standard Model, and the precise measurement of its
mass and width is one of the most important tasks of particle physics experiments. The mass mea-
surement benefits from the processes where Higgs Boson decays into four leptons and two photons
due to their excellent mass resolution, while Higgs boson width is measured indirectly by combining
the on-shell and off-shell production processes. This talk presents the recent Higgs boson mass and
width measurement with ATLAS detector using the full Run 2 dataset of pp collisions at the LHC
collected at 13 TeV.

分会场一 / 112

Some Novel Probes for Chirality-Flip Interactions at Colliders

Author: Xin-Kai Wen¹

Co-authors: Bin Yan ²; Zhite Yu ³; C.-P. Yuan ⁴; Hao-Lin Wang ⁵; Hongxi Xing ⁵

¹ PKU
² IHEP
³ JLab
⁴ MSU

⁵ SCNU

Corresponding Author: xinkaiwen@pku.edu.cn

To reveal hidden NP effects on the top of SM, it is SMEFT that provides a powerful systematic bottom-
up approach to parameterize them. Among them the chirality-flip operators, which flip fermion
helicities, remain poorly constrained by current experimental analyses for lack of interference with
the SM amplitudes in traditional observables with leading effect starting at O(1/Λ4). Moreover,
things goes much worse for light-quark relevant operators due to the QCD confinement. None
direct measurement on quark can be carried out, and the knowledge on quark spin and nucleon
structure is still foggy in mess. To address these issues, we novelly propose several unique and
efficient probes for such chirality-flip interactions, which originate from the interference of them
and the SM with leading effect beginning at O(1/Λ2). These novel approaches among the future
lepton, hadron and lepton-ion colliders are linearly dependent on their Wilson coefficients without
any contamination from the SM and other NP operators. As a result, nontrivial azimuthal behavior
can be exhibited and serves as specific asymmetry observables. These new methods can improve
the current constraints and can also simultaneously determine both their real and imaginary parts,
offering a new opportunity for probing potential CP -violating effects arising from these operators.
Therefore, our work opens up a new avenue to utilize spin physics for exploring the NP effects from
the chirality-flip operators.

分会场一 / 113

Status of SCEP experiment
Author: 贝戈刘 ¹

Co-authors: �曹 ¹;雷赵 ¹;昌庆叶 ¹;箐林 ¹

¹中国科学技术大学
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Corresponding Author: pb0752@mail.ustc.edu.cn

磁单极子是被大统一理论预言的基本粒子，其在解释电荷量子化,宇宙暴涨模型等问题上具有
重要理论意义,但已有的在地面或者深地开展的物理实验未发现其存在的可靠证据。随着航天
技术的飞速发展,深空粒子探测实验为磁单极子的搜寻提供了新的可能，但考虑到深空严峻的
本底环境,在深空开展稀有物理事例搜寻需要探测器具备极佳的事例判选能力。为此,SCEP实
验组提出利用感应信号以及塑料闪烁体之间的偶然符合方式在深空环境中对磁单极子进行搜
寻。本报告将阐述 SCEP实验组在探测系统预研过程中的模拟,实验测试等工作,并给出这套
探测系统能达到预期磁单极子通量探测的灵敏度。

分会场一 / 114

Dark matter searches at neutrino experiments
Author: Ningqiang Song¹

¹ Institute of Theoretical Physics, Chinese Academy of Sciences

Corresponding Author: songnq@itp.ac.cn

Millicharged particles can be created in the atmosphere when high energy cosmic rays collide with
nuclei, resulting in potentially observable signals at neutrino detectors. We analyse the resulting
single scatter and multiple scatter signals at SuperK and JUNO. Searches for low energy coincident
signals at JUNOwill be sensitive to MCPs with masses between 2 GeV and 10 GeVwith milli-charges
up to an order of magnitude beyond current constraints. Similarly, the decay of asymmetric dark
matter (ADM) can lead to distinct neutrino signatures characterized by an asymmetry between neu-
trinos and antineutrinos. We examine the neutrino signal stemming from ADM decay and set the
first stringent constraints on ADM lifetime based on the current observation of Glashow resonance
at IceCube.

分会场五 / 115

位置灵敏的塑料闪烁光纤探测器研制
Author: 慧玲李 ¹

¹山东高等技术研究院

随着塑闪光纤工艺和具备单光子探测能力的硅光电倍增器 (Silicon photomultipliers, SiPM)的
发展，基于 SiPM阵列读出的塑料闪烁光纤探测器在设计制造上的成本和复杂度降低，可实现
多种尺寸和形状的制备，甚至能够提供与传统硅微条探测器相当的高位置分辨率，因而在空
间和地面的粒子物理实验中具有广泛的应用前景。该报告将从探测器模拟、器件测试、模块
制备以及读出电子学等方面，介绍大尺寸、高位置分辨的塑料闪烁光纤探测器设计原理和研
究进展。

墙报展及评选 / 116

Measurement of Proton-Xi Correlation Functions in Au+Au and
Isobar Collisions with the STAR Detector
Authors: Xiaofeng Luo¹;博洋付 ¹;柯米 ¹

¹ Central China Normal University
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Corresponding Author: boyangfu@mails.ccnu.edu.cn

Femtoscopy is a powerful technique used to investigate the emission source and interaction potential
between pairs of particles. The two-particle correlation function, which reveals valuable informa-
tion about the space-time evolution of the emitting source and final state interaction, is the primary
observable of interest. A detailed knowledge of hyperon-nucleon (Y-N) interaction is important for
understanding the equation of state of neutron star. In high energy heavy-ion collisions, a large
number of particles including hyperons are produced, which offers the great opportunity to study
those interactions via femtoscopic measurements.
In this talk, we present themeasurements of p-Ξ− correlationswith high statistics in Isobar collisions
(Ru+Ru, Zr+Zr) at √sNN = 200 GeV by the STAR experiment. By employing Lednicky-Lyuboshitz
approach, the scattering length (f0) and effective range (d0) of proton and Ξ− interactions are ex-
tracted. Results from Au+Au collisions at the same energy will be used for comparison. In addition,
these parameters will be compared to those from Lattice QCD calculations.

分会场三 / 117

RHIC-STAR实验上超子自旋极化测量

Author: 兴瑞苟 ¹

¹ Shandong University

Corresponding Author: gouxingrui123@163.com

非对心相对论重离子碰撞中产生的系统具有极强的涡旋结构，垂直于反应平面方向的轨道
角动量可导致末态超子的整体极化 (global polarization)，而沿着束流方向的集体流涡旋效应
则导致超子的局域极化现象 (local polarization)。超子的自旋极化效应作为探索强相互作用物
质流体性质的新方法，目前已取得了丰富的实验测量和理论研究结果，同时也存在一些亟需
解决的问题，如末态磁场的影响、整体极化的碰撞系统尺寸依赖性、低能区的局域极化性质
等。

本次报告中，我们将介绍 RHIC-STAR实验上 BES-II能区金核-金核碰撞以及 200 GeV同质异
位素碰撞中Λ(Λ̄)超子的整体极化和局域极化测量结果。这些测量结果将为相对论重离子碰撞
中磁场的影响、涡旋场精细结构及自旋极化物理机制的研究提供更加丰富的数据支撑，对于
解决理论模型中的磁场、涡旋场、剪切黏滞效应等物理问题提供关键实验证据。

118

Study on high-energy neutrinos with LHAASO-KM2A
Author: Quanbu Gou¹

¹高能所

Corresponding Author: gouqb@ihep.ac.cn

The study of neutrinos with energy greater than 10ˆ14eV is of the important and challenging tasks
in multi-messenger astrophysics. Detectors must operate in well shielded laboratories. An alterna-
tive is provided by observations of horizontal air showers (HAS) produced by neutrinos. With this
technique the background of showers induced by cosmic rays is heavily reduced due to the large
atmospheric depth.
In this talk we show the results of HAS with the LHAASO-KM2A, including the footprint and the
neutrino identification, and a search for electron neutrino induced HAS in temporal and spatial co-
incidence with GRB 221009A, etc.
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120

Search for Coherent Elastic Scattering of Solar B8 Neutrinos in
the XENONnT
Authors: Kexin Liu¹; XENON CollaborationNᵒⁿᵉ

¹ Tsinghua University

Corresponding Author: lkx21@mails.tsinghua.edu.cn

Solar neutrinos can interact with liquid xenon (LXe) dark matter detectors through coherent elastic
neutrino-nucleus scattering (CEvNS), producing signals similar to DM-nucleus interactions. Known
as the ‘neutrino fog,’ this phenomenon significantly challenges direct dark matter detection efforts.
The XENONnT detector, noted for its substantial exposure and low background, provides a prime
opportunity to probe this interaction.
This presentation will detail the analysis of the first and second science runs of XENONnT to search
for Solar B8 CEvNS signals.. We employed novel low-threshold analysis techniques, including sup-
pression of the dominant accidental coincidence backgrounds and modeling of the multidimensional
signal and backgrounds in statistical inference, to significantly enhance the sensitivity to solar B8
neutrinos.

121

DESI Y1: Cosmological Constraints from the Measurements of
Baryon Acoustic Oscillations
Author: 铤谭 ¹

¹ CEA Saclay,法国原子能总署，巴黎萨克雷大学

Corresponding Author: ting.tan@cea.fr

The Baryon Acoustic Oscillations (BAO) is a powerful large-scale structure probe that is used to
constrain dark energy models, and is the main goal of the latest large cosmology survey, eBOSS
and Dark Energy Spectroscopic Instrument (DESI). I will present DESI first-year Data Release (Y1)
cosmological results with a particular focus on the measurement of BAO from Lyman-α forest. We
measure the expansion of the universe at zeff = 2.33 with 2% precision, H(zef) = (239.2 ± 4.8) (147.09
Mpc/rd) km/s/Mpc, and the transverse comoving distance with 2.4% precision, DM(zef) = (5.84 ±
0.14) (rd/147.09 Mpc) Gpc. Together with other DESI BAO measurements using galaxies or quasars
at lower redshifts, these results are used to constrain cosmological parameters.

123

氯化锂水基液闪与重建算法的研发
Author: Wentai LuoNᵒⁿᵉ

Corresponding Author: luowt1993@gmail.com

氯化锂水基液闪在作为新型中微子探测器探测介质方面显现出巨大潜力。其中 Li-7核素与
MeV尺度的太阳中微子发生高截面的带电电流相互作用，为太阳中微子谱的测量提供了可能
性。研究团队制备并提纯了一种饱和氯化锂水基液闪，其含盐量为 45.3%w/w，并对其光学特
性和光产额进行了测量。结果表明，在光电倍增管的敏感波长范围内，该液闪几乎没有吸收。
在 430 nm波长处的衰减长度可达 50米。此外，研究还在氯化锂水基液闪中加入了一种闪烁
剂 carbostyril-124，并验证了其兼容性和提高光产额的效果，从而促进了切伦科夫增强型富锂
探测器的开发。针对这类水基液闪，研究团队还开发了一套重建算法。该算法能够在MeV尺
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度上重建带电粒子的方向、位置和能量，其中对于 4 MeV动能电子，其角分辨率可达到 34度
（包含 68%的事例）。此外，该重建算法利用电子、γ射线和质子产生切伦科夫光的能力不同，
实现了对这些粒子的鉴别，这对于来自地球、超新星和大气中微子的测量至关重要。

124

CICENNS: 300-kgCsI(Na) Detector for Coherent Elastic Neutrino-
Nucleus Scattering (CEvNS)
Author: Zhenxiu HuangNᵒⁿᵉ

Corresponding Author: huangzx@ihep.ac.cn

A recent observation of CEvNS has opened a new avenue for probing extremely low-energy neutrino
interactions, via neutrino wave scattering with the entire nucleons in a nucleus coherently. The CI-
CENNS detector under construction expects to provide a sufficient CEvNS signal from neutrinos
produced by the Chinese Spallation Neutron Source. This project aims to make a precise measure-
ment of the CEvNS cross section and the mean radius of neutron distribution inside a nucleus. It will
also explore new physics phenomena including searches for non-standard neutrino interactions and
new particles. In this presentation, we report the status of detector construction efforts and physics
sensitivities.

分会场五 / 125

CMS MTD ETL detector in the Phase-2 upgrade
Author: Nan Lu¹

¹ University of Science and Technology of China

Corresponding Author: nan.lu@cern.ch

The Compact Muon Solenoid (CMS) detector at the CERN Large Hadron Collider (LHC) is undergo-
ing an extensive upgrade program to prepare for the challenging conditions of the High-Luminosity
LHC (HL-LHC). A new timing detector in CMSwill measure minimum ionizing particles (MIPs) with
a time resolution of ˜40-50 ps per hit and coverage up to |η|=3. The precision time information from
this MIP Timing Detector (MTD) will reduce the effects of the high levels of pileup expected at the
HL-LHC and will bring new and unique capabilities to the CMS detector. The endcap region of the
MTD, called the endcap timing layer (ETL), must endure high fluences, motivating the use of thin,
radiation tolerant silicon sensors with fast charge collection. As such, the ETL will be instrumented
with silicon low-gain avalanche diodes (LGADs), covering the high-radiation pseudo-rapidity region
1.6 < |η| < 3.0. This talk will present the physics motivation, current status and progress made for
the ETL detector.

墙报展及评选 / 126

未来 HL-LHC 上 ATLAS 实验 ITk 探测器的四维径迹重建模拟研
究
Authors: Xiaocong Ai¹; Yanqi Wang²; Hongtao Yang³

¹ Zhengzhou University

² University of Science and Technology of China
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³ USTC

Corresponding Author: xiaocongai@zzu.edu.cn

为了提高 LHC的物理研究潜力，LHC将升级为高亮度大型强子对撞机（HL-LHC），束流亮度
的提高将使质子-质子碰撞的堆积度提高到约 200。由于高亮度导致的辐射损伤，ATLAS探测
器中内径迹探测器（ITk）的最内两层硅像素探测器将在积分亮度达到 2000 fb−1 时进行更换，
同时我们也有机会利用这次更换研究新的探测器技术，对硅像素探测器的读出加入时间信息。
径迹重建是处理探测器数据的重要环节。通用径迹重建软件（ACTS）是一个用于高能物理和
核物理实验带电粒子径迹重建的软件包，它不依赖于具体的实验装置。为了应对 HL-LHC高
堆积度的复杂环境，以 HL-LHC运行过程中 ATLAS实验 ITk硅像素探测器更换为契机，本研
究使用 ACTS独立的 ITk模拟和径迹重建框架，初步研究了时间信息的加入对 ITk探测器底
层径迹重建效果和精度的影响。本报告将给出基于 Fatras快模拟和 Geant4全模拟的 ITk四维
径迹重建结果，并比较其相比不加时间信息的径迹重建在效果上的改善。

分会场五 / 128

新型钼酸盐低温晶体量热器研制进展
Author: 明萱薛 ¹

¹ University of Science and Technology of China

Corresponding Author: xuemx@mail.ustc.edu.cn

基于声子探测的新型荧光-热量两维读出低温晶体量热器因其高能量分辨率、独特粒子鉴别能
力等优势成为寻找无中微子双贝塔衰变最有竞争力的探测技术之一。报告主要介绍新型钼酸
盐晶体生长、小尺寸钼酸盐低温晶体量热器研制及 10mK深冷低温读出测试、以及地面测试
系统与屏蔽体设计等。

131

锦屏百吨中微子探测器本底屏蔽设计
Author: 昌旭魏 ¹

¹清华大学

Corresponding Author: weicx21@mails.tsinghua.edu.cn

屏蔽结构设计是锦屏百吨中微子探测器设计过程中的重要一环，因为屏蔽结构设计能够使其
在基坑空间限制下，增大有效探测体积，从而增加对物理信号——太阳中微子、无中微子双
贝塔衰变——的曝光量。
在本报告中，我们估计本底的事例率和能谱，提出了一些屏蔽方案，用 Geant4模拟评估它们
的效用，并最终选择了其中一个。
在计算本底事例率时，我们分别考虑了直接放射性衰变本底和中子相关本底。放射性衰变本
底由模拟计算；而中子相关本底又分为两类：U238自裂变附带中子和 (alpha, n)过程产生的中
子，它们被分别计算并累加。
锦屏百吨探测器将放置与较狭窄的空间中，我们的屏蔽计划致力于用不锈钢薄层屏蔽放射性
衰变产生的 beta, gamma，用掺杂硼的聚乙烯屏蔽中子本底。
我们使用模拟测试了几个屏蔽方案，比较有无它们的情况下本底事例率和信号事例率的相对
大小，进而选出最好的一个。最后我们用模拟结果来估计最佳屏蔽方案下探测器的有效探测
体积。
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无中微子双贝塔衰变实验中计数法与拟合法的对比
Authors: Wentai LuoNᵒⁿᵉ;昊阳付 ¹

¹清华大学

Corresponding Author: luowt1993@gmail.com

在寻找无中微子双贝塔衰变 (0νββ)的实验中，大部分实验都在限定的 RoI范围内使用计数法
获取0νββ 的半衰期灵敏度，也有诸如 KamLAND-Zen等实验使用能谱拟合法来完成这一工
作，而通过这两种方法获得的0νββ 半衰期灵敏度存在差异。
本研究基于中国锦屏地下实验室（CJPL）内的本底条件，通过模拟确认了一差异的存在。模
拟显示拟合法给出的半衰期灵敏度约为计数法的 1.25倍，本研究讨论了这一差异可能的源头。
这些结论可以为未来的0νββ 实验选择数据分析方式提供选择依据。

133

RELICS实验标定系统的设计与测试
Author: 佳辰于 ¹

¹中国科学技术大学

Corresponding Author: yujiachen@mail.ustc.edu.cn

RELICS实验将采用两相型液态氙时间投影室（LXeTPC），寻找由核反应堆发出的约MeV量级
的中微子在氙原子核上的相干散射信号（CEνNS）。由于 CE νNS信号会在液氙中产生 keV甚
至更低的能量沉积，因此需要在相关能量范围内进行能量标定。为实现这一目标，我们将利
用137Cs，60Co以及83Krm 源来标定探测器中的电子反冲事件，同时将利用241AmBe和 D-D
中子发生器来标定探测器的核反冲事件以及 CEνNS信号。本报告将介绍基于 GEANT4模拟，
根据各标定源在探测器内响应的情况，初步给出 RELICS实验的标定系统方案。

分会场一 / 134

Subtraction of top pair events in tWbproduction at one-loop level

Author: Liang Dong¹

¹ S

Corresponding Author: 1948208018@qq.com

We present the calculation of QCD one-loop correction for tWb production. In particular, due to
the well-known interference between tWb and top pair production, we introduce a new method to
subtract the anti-top resonance at loop level. This method is implemented by extracting the leading-
order (LO) of the resonance expansion, employing the idea of effective theory.

分会场一 / 135

Combination of searches for Higgs boson pair production in AT-
LAS
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Author: Shaoguang WU¹

¹高能所

Corresponding Author: shaoguang.wu@cern.ch

This talk would present a combination of searches for Higgs boson pair production using the ATLAS
Run2 data sets. The upper limit on the production rate at 95% confidence level(CL) is 2.9 times the
Standard Model (SM) prediction, with an expected limit of 2.4 assuming no Higgs boson pair pro-
duction. Constraints on the Higgs boson self-coupling modifier,‘κλ = λHHH/λSM

HHH , and quartic
HHVV coupling modifier,κ2V = gHHV V /g

SM
HHV V , are derived individually, fixing the other param-

eter to its SM value. The observed constraints are −1.2 < κλ < 7.2 and 0.57 < κ2V < 1.48 at
95% CL, with expected values of −1.6 < κλ < 7.2 and 0.41 < κ2V < 1.65 in SM case. Strongest
constraints to date are provided on several effective interactions within the Higgs Effective Field
Theory, offering insights into potential deviations from SM predictions.

分会场一 / 136

Studies of new Higgs boson interactions through nonresonant
HH production in the bb̄γγ final state in ATLAS
Author: 翼翔张 ¹

¹ Nanjing University

Corresponding Author: yixiang.zhang@cern.ch

Search for nonresonant Higgs boson pair production in the bb̄γγ final state is performed using 140
fb−1 of proton–proton collisions at a centre-of-mass energy of 13 TeV recorded by the ATLAS de-
tector at the CERN Large Hadron Collider. This analysis supersedes and expands upon the previous
nonresonant ATLAS results in this final state based on the same data sample. The analysis strategy is
optimised to probe anomalous values not only of the Higgs (H) boson self-coupling modifier κλ but
also of the quartic HHV V (V = W,Z) coupling modifier κ2V . No significant excess above the ex-
pected background from StandardModel processes is observed. An observed upper limit µHH < 4.0
is set at 95% confidence level on the Higgs boson pair production cross-section normalised to its Stan-
dardModel prediction. The 95% confidence intervals for the couplingmodifiers are−1.4 < κλ < 6.9
and −0.5 < κ2V < 2.7, assuming all other Higgs boson couplings except the one under study are
fixed to the Standard Model predictions. The results are interpreted in the Standard Model effective
field theory and Higgs effective field theory frameworks in terms of constraints on the couplings of
anomalous Higgs boson (self-)interactions

墙报展及评选 / 137

CEPC束流本底研究和对撞区优化设计
Authors: Dou WANG¹; Haoyu SHI¹; Feipeng NING¹; Hongbo ZHU¹; Quan JINᵒⁿᵉ; Sha BAI²; Suen Hou³; UN-
KNOWN朱应顺 ²; Wei XU²; Yiwei WANG¹;张祥镇 ZHANG Xiangzhen²;海静王 ²;瑜冬刘 ²

¹ IHEP
²高能所
³ IPAS

Corresponding Author: shihy@ihep.ac.cn

机器-探测器接口（MDI）区域的设计和优化是环形电子正电子对撞机（CEPC）中最复杂和具
有挑战性的课题之一。对 MDI相关问题的全面理解对于实现加速器和探测器的最佳整体性能
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至关重要。由于机器将在不同的束流能量下运行，因此需要一个灵活的相互作用区设计，以
适应大范围的束流能量。该设计必须提供对物理研究所需的高亮度，同时保持探测器可以容
忍的辐射背景。这需要在加速器和探测器的需求之间进行仔细的平衡。

本报告将基于 CEPC技术设计报告（TDR）的最新 CEPC MDI设计，介绍包括束流管在内的整
体对撞区设计、、束流引起的背景估算、本底影响的控制和屏蔽方案，以及我们针对 CEPC探
测器参考技术设计报告（Ref-TDR）的计划和研究进展。

分会场一 / 138

Search for new Higgs bosons via same-sign top quark pair pro-
duction in association with a jet at CMS
Authors: Zhengyun You¹; Meng Lu²

¹ Sun Yat-Sen University

² Sun Yat-sen University

Corresponding Author: youzhy5@mail.sysu.edu.cn

A search is presented for new Higgs bosons in proton-proton (pp) collision events in which a same-
sign top quark pair is produced in association with a jet, via the pp → tH/A → tt¯c and pp → tH/A
→ tt¯u processes. Here, H and A represent the extra scalar and pseudoscalar boson, respectively,
of the second Higgs doublet in the generalized two-Higgs-doublet model (g2HDM). The search is
based on pp collision data collected at a center-of-mass energy of 13 TeV with the CMS detector at
the LHC, corresponding to an integrated luminosity of 138 fb−1. Final states with a same-sign lepton
pair in association with jets and missing transverse momentum are considered. New Higgs bosons
in the 200-1000 GeV mass range and new Yukawa couplings between 0.1 and 1.0 are targeted in the
search, for scenarios in which either H or A appear alone, or in which they coexist and interfere. No
significant excess above the standard model prediction is observed. Exclusion limits are derived in
the context of the g2HDM.

分会场一 / 140

Systematic investigations on dark matter direct detection in ef-
fective field theories
Authors: 锦汉梁 Nᵒⁿᵉ;益廖 Nᵒⁿᵉ;小东马 Nᵒⁿᵉ;昊琳王 ¹

¹华南师范大学

Corresponding Author: whaolin@m.scnu.edu.cn

We systematically investigate dark matter direct detection in effective field theories, including nu-
clear recoil signal, electron recoil signal, and Migdal effects.

墙报展及评选 / 141

PandaX4T run0+run1信号响应模型
Author: 云阳罗 ¹

¹ University of Science and Technology of China
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Corresponding Author: luoyunyang@mail.ustc.edu.cn

WIMP是最热门的暗物质候选粒子之一，近年来国际上有多个大型深地探测实验致力于WIMP
的直接探测，包括位于我国四川锦屏地下实验室的 PandaX。PandaX-4T是基于吨量级的氙的
两相型 TPC探测器，其低阈值、低本底、大灵敏体积、高探测效率等特点，使之跻身于WIMP
探测前列。本报告将介绍 PandaX-4T实验在WIMP暗物质的搜寻中信号响应模型，讨论模型
的构建以及应用。

142

The GAPS Experiment for Indirect Dark Matter Searches with
Low-energy Cosmic-Ray Antinuclei
Author: Mengjiao Xiao¹

¹上海交通大学

Corresponding Author: xmjzcc@sjtu.edu.cn

The General Antiparticle Spectrometer (GAPS) is a balloon-borne experiment, firstly optimized to
identify low-energy (� 0.25 GeV/n) cosmic antinuclei from dark matter annihilation or decay. With
a novel detection approach that uses the uniquely characterized atomic X-rays and charged parti-
cles from the decay of exotic atoms, the GAPS program will deliver an unprecedented sensitivity
to cosmic antideuterons, an essentially background-free signature of various dark matter models.
In addition, GAPS will deliver a precise antiproton spectrum with high statistics in an unexplored
energy range and leading sensitivity to cosmic antihelium.
The GAPS project is currently completing its on-ground commissioning and preparing for the first
Antarctic balloon flight from the McMurdo Station in late 2024 while two follow-up flights are
planned. This talk will cover the overview and the recent status of the GAPS mission.

144

InvestigatingDarkMatter inAntiprotonCosmicRays and Search-
ing for Antimatter in Cosmic Rays with DAMPE
Author: Zhi-Hui Xu¹

¹ Chinese Academy of Sciences

Corresponding Author: xuzh@impcas.ac.cn

Using antimatter cosmic rays to search for dark matter is an important approach in dark matter
research. However, there is still debate over whether dark matter is needed to explain the antipro-
ton energy spectrum observed by AMS-02. The main research challenges lie in the difficulty of
determining the solar modulation of antiprotons and the uncertainties in proton-proton collision
cross-sections. We have studied whether the antiproton energy spectrum requires dark matter ex-
planation based on various charge-dependent solar modulation models and updated proton-proton
collision cross-sections. Additionally, I will report on the current progress of using DAMPE to search
for antimatter. DAMPE is China’s first space science satellite, which has been in orbit for eight and
a half years, accumulating over 150 billion high-energy cosmic ray events, providing a possible op-
portunity for antimatter searches.

分会场一 / 145
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Testing Lepton Flavor Universality at the EIC
Authors: Bin Yan¹; Xuhui JiangNᵒⁿᵉ; Tianbo Liu²; Yongjie Deng³

¹ IHEP
² Shandong University
³ Shandong U.

Corresponding Author: jiangxh@ihep.ac.cn

Lepton flavor universality(LFU), as one of themost important hypotheses in the StandardModel(SM),
deserves a high precision test at colliders. Any deviation, if probed, may show us the evidence of
the underlying new physics(NP). The Electron-Ion Collider(EIC) has drawn much attention recently.
In this work, we will explore the potential of the LFU test and NP search at the EIC. Concretely, we
focus on semi-leptonically decayed b-hadrons generated from DIS processes, and compare between
tau-mode decays and the other two generations of leptons, where, as reported in many colliders,
generally anomalies exist. Different decay channels are taken into account, includingBc → J/ψℓν ,
Bs → D

(∗)
s ℓν, Λb → λcℓν and Bc → ℓν. We would like to report the possible sensitivity of

measurements, and show how these altogether constrain NP parameters.

墙报展及评选 / 147

CEE（csr external experiment）TPC全流程进展介绍
Author: 成洋刘 ¹

Co-authors: 向伦魏 ²;浩仇 ³;亚鹏张 ⁴

¹ iinstitute of modern physics

²中科院近代物理所
³中国科学院近代物理研究所
⁴近代物理研究所

Corresponding Author: liuchengyang@impcas.ac.cn

正在建设的 CSR外靶实验（CEE）时间投影室（TPC）用于研究高密度核物质的设计和构建。
CEE TPC是在 CEE进行的实验研究中至关重要的探测器，将用于研究核物质的相结构和超饱
和密度下的冷非对称核物质状态方程。TPC的设计旨在为带电粒子提供轨迹信息，包括三维
位置、动量、电荷和能量损失。
TPC是高能和核物理实验中常用的探测器。它由一个充满气体或液体的敏感体积组成，粒子
电离产生的电子可以在电场中漂移。通过观察电子到达读出平面的位置，可以确定电离位置
的二维信息，而第三维信息（漂移长度）可以通过漂移时间计算得出。CEE TPC计划成为中
国迄今为止最大的 TPC，体积约为 1立方米。
CEE TPC采用了多项技术来解决重离子碰撞带来的挑战，例如高效率和动量分辨率（<5%）下
重建多达 200个带电粒子的问题。它利用四层大型气体电子倍增器（GEM）进行电子倍增放
大，并采用名为 SAMPA的现代读出芯片。SAMPA芯片直接连接到 TPC的读出垫上，每个
SAMPA芯片集成了 32个通道的电荷灵敏放大器、半高斯形状器和 10位 ADC。本次报告主
要介绍 csr external experiment的 TPC探测器设计以及目前的进展情况。主要涉及触发模式介
绍，电子学读出芯片以及读出模式介绍，以及整套的重建流程（包括集团重建以及径迹重建）
和对应的模拟流程。

分会场三 / 148

Production of the heavy-flavour decay lepton in high-energy nu-
clear collisions
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Author: Sa WANG¹

Co-authors: Ben-Wei Zhang ²; Enke Wang ³

¹ SCNU
² Central China Normal University

³ South China Normal University

Corresponding Author: wangsa@ctgu.edu.cn

In this talk, We will present a theoretical study on the production of the heavy-flavour decay lepton
(HFL) in high-energy nuclear collisions at the LHC. The pp-baseline is calculated by the FONLL pro-
gram, which matches the next-to-leading order pQCD calculation with the next-to-leading-log large-
pT resummation. The in-medium propagation of heavy quarks is driven by the modified Langevin
equations, which consider both the elastic and inelastic partonic interactions. We propose a method
to separate the respective influence of the five factors, such as pp-spectra, the cold nuclear matter
(CNM) effects, in-medium energy loss (E-loss), fragmentation functions (FFs), and decay channels,
which may contribute to the larger RAA of HFL ← b compared to that of HFL ← c in nucleus-
nucleus collisions. Based on quantitative analysis, we demonstrate that different decay channels of
charm- and bottom-hadrons play an essential role at pT <5 GeV, while the mass-dependent E-loss
dominates the higher pT region. It is also found that the influences of the CNM effects and FFs
are insignificant. At the same time, different initial pp-spectra of charm and bottom quarks have
a considerable impact at pT > 3 GeV. Furthermore, we explore the path-length dependence of jet
quenching by comparing the HFL RAA in two different collision systems. Our investigations show
smaller HFLRAA in Pb+Pb than in Xe+Xe within the same centrality bin, consistent with the ALICE
data. The longer propagation time and more effective energy loss of heavy quarks in Pb+Pb colli-
sions play critical roles in the stronger yield suppression of the HFL compared to that in Xe+Xe. In
addition, we observe a scaling behaviour of the HFL RAA in Xe+Xe and Pb+Pb collisions.

分会场一 / 149

On-ShellMassless-MassiveCorrespondence: A Framework toCon-
struct Massive Amplitudes
Author: 超邬 ¹

Co-authors: 江浩于 ²;郁涵倪 ³

¹ ITP, CAS
²中科院理论所
³ I

Corresponding Author: wuch7@itp.ac.cn

In the high-energy limit, the massive amplitudes can be expanded in v/E. The power counting
suggests that the term with vl corresponds to the massless amplitudes with l extra Higgs bosons.
Once we know the massless amplitudes, we can use this correspondence to determine the massive
amplitudes, in both renormalizable theory and effective theory with spontaneouly symmetry break-
ing.

151

Properties of Forbushdecreases of electrons andpositrons revealed
by the Dark Matter Particle Explorer
Authors: wenhao li¹; jingjing zang²; Qiang Yuan³; Chuan Yue³
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¹ purple mountain observatory

² CMS/AMS

³ Purple Mountain Observatory

Corresponding Author: liwh@pmo.ac.cn

The Forbush Decrease (FD) is a rapid decline in the observed intensity of galactic cosmic rays follow-
ing intense solar activity, such as a coronal mass ejection (CME). This phenomenon occurs due to
fast solar wind sweeping away cosmic rays propagating in the space near the Earth. TheDarkMatter
Particle Explorer (DAMPE) is a satellite-based cosmic ray experiment with high precision in detect-
ing electrons and positrons, providing a unique opportunity to study electron and positron FDs,
which have been rarely studied before. In this contribution, we present the results of a study on the
properties of electron and positron FDs from 2016 to 2023. WSA-Enlil is a large-scale, physics-based
model that predicts solar wind structures and Earth-directed CMEs. Our study offers new insights
into the relationship between FD recovery time and observed CME data, as well as the WSA-Enlil
simulations.

分会场一 / 153

Higgs boson pair production and decay to bb̄γγ at NLO in QCD

Authors: Haitao Li¹; Jian Wang²;丹赵 ²; Zongguo Si³;晓张 ⁴

¹ SHANDONG UNIVERSITY

² Shandong University
³ ShanDong University
⁴山东大学

Corresponding Author: zhaoodan@mail.sdu.edu.cn

We calculate the total cross-section and differential distribution of Higgs boson pair production and
decay to bb̄γγ at NLO in QCD

墙报展及评选 / 154

Probing the Initial State and Directed Flow of Charged Hadrons
in Asymmetric Collisions
Authors: Ben-Wei Zhang¹; Shanshan Cao²; Ze-Fang Jiang³

¹ Central China Normal University

² Shandong University
³ Hubei Engineering University

Corresponding Author: jiangzf@mails.ccnu.edu.cn

Thedirected flow in asymmetric collisions, such as Cu+Au, offers a valuablewindow into understand-
ing the energy deposition mechanisms in heavy ion collisions, yet this remains an open challenge.
In this work, we delve into the directed flow of charged hadrons in Cu+Au collisions at a center-
of-mass energy of √sNN = 200 GeV. We develop a refined three-dimensional (3D) TRENTo initial
conditionmodel, incorporating a tilted deformation geometry of both energy density and net baryon
density along the longitudinal axis, along with a non-zero longitudinal flow velocity gradient. By
integrating this TRENTo initial condition with the (3+1)-D viscous hydrodynamic model CLVisc,
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we obtain a comprehensive and satisfactory description of the pT-spectra and directed flow (v1) of
charged hadrons in Cu+Au collisions. Our analysis first reveals that the directed flow in asymmetric
collisions is highly sensitive to the longitudinal flow velocity gradient in the initial state. Addition-
ally, we present the global polarization of Λ/Λ̄ hyperons as a function of rapidity, pT and centrality
bins, offering further insights of the initial state. Our findings provide tighter constraints on the
initial conditions of asymmetric nuclear collisions in relativistic heavy-ion collisions.

分会场三 / 156

Thefluctuation-enhanced jet quenching in d-Au collisions at√sNN
= 200 GeV
Authors: 曼解 ¹; Enke Wang²; Xin-Nian Wang³; HanZhong Zhang¹

¹ Central China Normal University

² South China Normal University

³ Central China Normal University/Lawrence Berkeley National Laboratory

Corresponding Author: 724712536@qq.com

PHENIX experiment group points out that in the measurements of the π0 nuclear modification
factor Rπ0

dAu, ⟨Ncoll⟩ can be biased by the event-selection [1], which can be effectively reduced by
using the direct γ yield at large pT to determine the ⟨Nγ

coll⟩ = Yγdir

dAu/Yγdir

pp [2]. Utilizing the ⟨Nγ
coll⟩

provided by PHENIX, the π0 suppression is studied within a next-to-leading-order perturbative QCD
partonmodel [3] incorporating themedium-modified parton fragmentation functions [4]. This study
is under the assumption that the quark-gluon plasma (QGP) is produced, and its evolution can be
described by hydrodynamics in d-Au collisions at√sNN=200 GeV. The initial conditions and space-
time evolution of the matter created in d-Au collisions are provided by the superSONIC hydrody-
namic model simulations [5,6] and parton energy loss in such a small medium is described by the
high-twist (HT) approach [7]. The jet transport coefficient q̂/T 3(T ) in this HT approach is extracted
with the information field (IF)-Bayesian inference approach from all existing experimental data on
single-inclusive hadron, dihadron, and γ-hadron spectra in heavy-ion collisions at RHIC and the
LHC energies [8,9]. When only including the cold nuclear matter effect, the ⟨Rπ0

dAu⟩ averaged over
7.5 < pT < 18 GeV is almost unity. When accounting for the jet energy loss and using the smooth
hydro profile, the π0 production has a suppression of about 15% in 0-5% d-Au collisions. While with
the event-by-event (EbyE) hydro profiles, the π0 production is suppressed by about 25%, which is
consistent with the experimental measurement [2]. We find that the fluctuation enhances the jet
quenching in d-Au collisions at√sNN = 200 GeV. The elliptic anisotropy v2 is further studied with
the EbyE hydro, and it is about 0.05 with a large uncertainty caused by fluctuation. Such suppression
and elliptic anisotropy may suggest the formation of QGP in d-Au colliding small system.
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Observation of the BOAT GRB from LHAASO
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Author: Zhiguo Yao¹

¹ Institute of High Energy Physics

Corresponding Author: yaozg@ihep.ac.cn

The brightest gamma-ray burst of all time, GRB 221009A, occurred within the field of view of
LHAASO at a zenith angle of approximately 28 degrees. LHAASO collected over 65,000 very-high-
energy (VHE) photons from the burst and detected the onset of the GRB afterglow process in the
VHE band for the first time. The light curve exhibits four stages, consisting of two rises and two
decays. The rapid rise is a novel feature in GRB phenomena, and the steep decay helps uncover the
reasons behind the exceptional brightness of this GRB. The maximum energy of photons from the
GRB exceeds 10 TeV, setting a new world record. Utilizing the unprecedented data from LHAASO,
various topics, including Lorentz invariance violation, were studied.

158

Latest results of the DArk Matter Particle Explorer
Author: 逸丰魏 ¹

¹ University of Science and Technology of China

Corresponding Author: weiyf@ustc.edu.cn

The DArk Matter Particle Explorer (DAMPE) is a satellite-based cosmic ray and gamma ray detec-
tor. It has been operating smoothly in space since December 2015. The main scientific objectives of
DAMPE are (1) indirect detection of possible dark matter signatures, (2) studying the origins, acceler-
ation and propagation mechanisms of cosmic rays, and (3) gamma-ray physics. In this contribution,
we first give an overview of the DAMPE mission and its on-orbit operational status. Then, highlight
scientific results are presented, including themeasurements of the cosmic-ray electron-plus-positron
spectrum, the spectra of primary cosmic-ray species, the secondary to primary flux ratio and more.
Finally, the ongoing efforts for lepton, light, and heavy hadron cosmic rays are briefly discussed
along with the new data analysis techniques.

分会场五 / 159

基于监督学习和迁移学习的电离计数重建方法研究
Authors: GuangZHAO¹; Zhefei TIAN²; LinghuiWu³; Mingyi Dong³; ZhenyuZHANGZhenyu¹; Gang LI¹; Shengsen
SunNᵒⁿᵉ

¹高能所
² Wuhan University

³ IHEP

Corresponding Author: zhaog@ihep.ac.cn

原初电离计数方法是具有突破性的下一代粒子物理实验探测器方法，它通过测量带电粒子在
气体径迹探测器中的原初电离数目（dN/dx），实现带电强子的鉴别。与传统电离能损（dE/dx）
方法相比规避了测量中的多项涨落，理论分辨率有潜力比 dE/dx好两倍，是下一代先进探测
器技术的有力候选。对于漂移室的 dN/dx方法，原初电离簇团的重建存在着巨大的挑战。其
一，原初电离簇团常常在电流波形上形成高堆积、高噪声的信号；另外，次级电离会对初级
电离的测量造成严重污染。传统算法难以对上述问题进行有效地解决。

深度学习算法近些年在工业界和高能物理界都取得了重大突破，其性能在很多领域远超传统
算法。经典的深度学习算法利用大量有标注数据（仿真数据），利用监督学习的方法，可以学
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习到数据中的复杂规律。但对于真实实验数据，通常难以获得高质量的标注，经典的监督学
习则面临困难。领域自适应是迁移学习的一种，它通过建立仿真数据与真实数据之间的关联，
对信息进行迁移，从而将大统计量仿真数据的信息应用到数据的训练中。

本研究对于仿真数据样本，开发了基于长短记忆网络（LSTM）和动态图神经网络（DGCNN）
的监督模型。在 K介子与 π介子的粒子鉴别区分能力方面，相比传统算法取得了 10%的显
著改进。该结果相当于在相同的性能下，将探测器的尺寸减少 20%，从而节省了巨大的成本。
对于在 CERN收集的束流实验数据样本，由于缺少标注、以及和仿真数据存在差异，我们开
发了基于最优传输的半监督领域自适应模型。该模型的性能优于传统方法，且与监督模型接
近。

已经有两篇相关论文投递给了期刊：2402.16270和 2402.16493。其中，关于迁移学习的论文已
在《Computer Physics Communications》上发表（CPC 300, 109208 (2004)）。

160

Latest result on searching for fractionally charged particles with
the DAMPE
Author: 聪赵 ¹

¹ ustc

Corresponding Author: zhaoc@mail.ustc.edu.cn

The existence of fractionally charged particles (FCP) is foreseen in extensions of or beyond the Stan-
dard Model of particle physics. Most of the previous studies of cosmic-ray FCP are based on ob-
servations by underground experiments, searching for FCP with the energy of hundreds of GeV.
On-orbit experiments are able to look for FCP above a few GeV, but up to now the investigation in
this field has been carried out only by the AMS-01 detector on-board of the Space Shuttle and the
balloon-borne experiment BESS.
The DArk Matter Particle Explorer (DAMPE) is a space telescope launched on December 17th, 2015.
One of the main goals of DAMPE is the measurement of galactic cosmic rays with energy up to
several tens of TeV and beyond. In this work, we will introduce the results of searching for 2/3 FCP
in space obtained from the analysis of on-orbit data collected by the DAMPE detector. The FCP is
assumed to be a heavy lepton, and the Geant4 simulations toolkit is adopted to investigate FCP’s
behavior in the DAMPE detector. No positive evidence for such particles is observed in five years of
observation. Thus, we drive an FCP flux upper limit of 6.2×10-10 cm-2sr-1s-1. Our result refreshes
the record in sensitivity among similar-type experiments by three orders of magnitude, which also
more stringently restricts the conditions for the existence of FCP in primary cosmic rays

分会场一 / 161

Hybrid type-II and type-III seesaw solution for themuong-2 anomaly

Author: Shi-Ping HeNᵒⁿᵉ

Co-authors: Lei Cai ; Chengcheng Han ; Peiwen Wu

Themuon (�−2) anomaly is a longstanding puzzle in particle physics. Both the theoretical prediction
and experimental measurement are expected to be improved in the near future. It may be a signal of
new physics, and tremendous amount of new physics models are proposed to explain this anomaly.
However, many papers focus on the singlet and doublet vector-like lepton extended models without
payingmuch attention to the triplet lepton. Besides, the contributions are negative in the pure triplet
scalar extended model. In this talk, we consider a triplet scalar and triplet lepton extended model.
This model is well motivated, because it incorporates the type-II and type-III seesaw mechanisms.
In this model, there are contributions from the neutral, singly, and doubly charged scalars. Chiral
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enhancements from the heavy lepton can appear, which are controlled by the SM lepton and triplet
lepton mixing angles. After considering the perturbative unitarity and experimental constraints, we
find that the muon (g-2) can be explained naturally.

分会场五 / 162

马尔科夫链蒙特卡洛方法在中微子实验事例重建方面的应用研
究
Author: 闯徐 ¹

¹清华大学工程物理系近代物理研究所

Corresponding Author: xc22@mails.tsinghua.edu.cn

液体闪烁体是中微子实验中最常用的探测介质，精确重建液闪中事例的能量和位置对于粒子
鉴别和提高信噪比等至关重要。我们引入对暗噪声的考虑，建立了点源响应与暗噪声的混合
模型，未来也可以推广到闪烁光与切伦科夫光的混合、多个点源的混合模型。基于该混合模
型，利用马尔可夫链蒙特卡罗方法（MCMC）将光电子和顶点位置及时刻的后验分布采样进
行链式对接，将波形分析和事例重建联合起来。这种联合重建方法能够更精确地估计光电子
数和位置，从而显著提高能量分辨率。我们的方法已经在锦屏中微子实验（JNE）的事例重建
上取得了初步结果。通过采用这种重建方法，可以推动我们对中微子物理的理解，并提高未
来实验的准确性。

163

Measurement of Iron Spectrum inCosmicRayswithDAMPE
Authors: 宇聂 ¹;志会徐 ²;浩然孙 ³;鹏雄马 ⁴

¹中国科学技术大学
²近代物理研究所
³ USTC
⁴ PMO

Corresponding Author: ny201518@mail.ustc.edu.cn

Iron nuclei are the most abundant heavy nuclei in cosmic rays beyond silicon, and they interact
much more with the interstellar medium during propagation compared to lighter nuclei, promoting
the significance of precision measurement of the cosmic ray spectrum of iron nuclei, which is crucial
for understanding the origin, acceleration, and propagation mechanisms of heavy cosmic ray.
The Dark Matter Particle Explorer (DAMPE) , with broadest observational energy range among the
space-based cosmic ray detectors in operation at present, could play an important role in measure-
ment of the feature of energy spectrum of Iron up to hundred TeV. Recently, DAMPE collaboration
develops a machine learning-based algorithm for track reconstruction to reduce the efficiency de-
crease caused by the common-mode noise of the electronics above hundred GeV. With ML track
mentioned above, we will present the latest progress on the direct measurement of cosmic ray iron
nuclei, using 7 years of data collected by DAMPE.

164

Measurements of the boron-to-carbon and boron-to-oxygen flux
ratios in cosmic rays with DAMPE
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Authors: Chen Zhan-Fang¹;川岳 ²;恩珩徐 ³;逸丰魏 ⁴

¹近代物理所
² Purple Mountain Observatory

³中国科学技术大学 USTC

⁴ University of Science and Technology of China

Corresponding Author: jingbosun@mail.ustc.edu.cn

DAMPE (DArk Matter Particle Explorer) is the first Chinese satellite-borne experiment searching
for dark matter and exploring the origin of the cosmic rays. It has been taking data for more than
8 years since its successful launch in December 2015. Spectral measurements of secondary nuclei
such as lithium, beryllium, and boron, are mainly produced by the fragmentation of heavier nuclei,
such as carbon and oxygen. The boron-to-carbon flux ratio (B/C) and the boron-to-oxygen flux ratio
(B/O) are fundamental to improve our understanding of cosmic ray acceleration and propagation.
In this work, the direct measurements of B/C and B/O at the energy from 10 GeV/n to a few TeV/n
will be presented.

墙报展及评选 / 165

Phenomenological study of the angle between jet axes in heavy-
ion collisions
Author: Jin-Wen Kang¹

Co-authors: Sa WANG ²; Lei Wang ; Ben-Wei Zhang ¹

¹ Central China Normal University

² China Three Gorges University

Corresponding Author: kangjinwen@mails.ccnu.edu.cn

This work presents a phenomenological study on the angle between the Standard and the Winner-
Take-All (WTA) jet axes (∆R) in high-energy nuclear collisions. Our theoretical results calculated
by the LBTmodel show that the∆R distribution in Pb+Pb at

√
s = 5.02 TeV is narrower than that in

p+p, which agrees well with the recent ALICEmeasurements. The narrowing of∆R seems to violate
the pT -broadening nature of the jet quenching effect, usually explained by the influence of “selection
bias”. However, the physical details still need to be fully understood. Utilizing amatching-jet method
to track the jet evolution in the QGP to remove the selection bias in the Monte Carlo simulations, we
observe that the ∆R distribution becomes broader due to the jet-medium interactions. At the same
time, by rescaling the quark/gluon-jet fractions in Pb+Pb collisions to be the same as that in p+p,
we find that the fraction change may not significantly influence the modification pattern of jet ∆R.
On the other hand, the selected jet sample in A+A collisions has a significantly narrower initial∆R
distribution than the p+p baseline, and such a biased comparison between p+p and A+A conceals the
actual jet-broadening effect in the experimental measurements. The investigations presented in this
work will deepen our understanding of the relationship between the actual intra-jet modifications
in the QGP and the experimental observations.

分会场一 / 166

Search for Pair Production of Boosted Higgs Bosons via Vector-
Boson Fusion in the bb̄bb̄ Final State Using pp Collisions at

√
s =

13 TeV with the ATLAS Detector
Authors: 力钢夏 ¹;金超郑 Nᵒⁿᵉ
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¹南京大学

Corresponding Author: jinchao.zheng@cern.ch

A search for Higgs boson pair production via vector-boson fusion is performed in the Lorentzboosted
regime, where a Higgs boson candidate is reconstructed as a single large-radius jet, using 140 fb−1

of proton–proton collision data at√ = 13 TeV recorded by the ATLAS detector at the Large Hadron
Collider. Only Higgs boson decays into bottom quark pairs are considered. The search is particularly
sensitive to the quartic coupling between two vector bosons and two Higgs bosons relative to its
Standard Model prediction, κ2V . This study constrains κ2V to 0.55 < κ2V < 1.49 at 95% confidence
level. The value κ2V = 0 is excluded with a significance of 3.8 standard deviations with other Higgs
boson couplings fixed to their Standard Model values. A search for new heavy spin-0 resonances
that would mediate Higgs boson pair production via vector-boson fusion is carried out in the mass
range of 1–5TeV for the first time under several model and decay-width assumptions. No significant
deviation from the Standard Model hypothesis is observed and exclusion limits at 95% confidence
level are derived.

167

Silk damping of secondary gravitational-wave background due to
dissipation of cosmic fluid
Author: 赛王 ¹

¹高能所

Corresponding Author: wangsai@ihep.ac.cn

Silk damping is well known in the study of cosmic microwave background (CMB) and accounts for
suppression of the angular power spectrum of CMB on large angular multipoles. We study the effect
of Silk damping on the scalar-induced gravitational waves (SIGWs). Resulting from the dissipation
of cosmic fluid, the Silk damping notably suppresses the energy-density spectrum of SIGWs on scales
comparable to a diffusion scale at the decoupling time of feebly-interacting particles. The effect of-
fers a novel observable for probing the underlying particle interaction, especially for those mediated
by heavy gauge bosons beyond the standard model of particles. We anticipate that pulsar timing
arrays are sensitive to gauge bosons with mass ∼10ˆ3−10ˆ4GeV, while space- and ground-based in-
terferometers to those with mass ∼10ˆ7−10ˆ12GeV, leading to essential complements to on-going and
future experiments of high-energy physics.

168

基于全数据集的大亚湾反应堆中微子实验中缪子事例率的季节变
化
Author: 帮争马 ¹

¹ Shandong University

Corresponding Author: mabangzheng@mail.sdu.edu.cn

初级宇宙射线进入大气会与大气分子相互作用产生介子。次级介子在传播过程中有相互竞争
的两个过程，衰变为缪子和进一步发生相互作用。大气温度的降低引起的大气分子数密度的
减少使得介子和大气分子相互作用的机会减少。有更多的介子衰变而来的缪子产生。因此，
地下缪子通量和实验室上方的大气温度有正向的关联，这已被许多实验所观测到。大亚湾实
验用两年统计量的数据测量了有效温度和缪子事例率的关联系数。随着大亚湾实验更多数据
的获取，期待得到具有更低的统计误差的关联系数。伴随着得到更高水平统计量的数据，有
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效温度和缪子事例率之间非线性的关联关系被观察到。这一报告将报道大亚湾实验对这一测
量的当前的状态。

墙报展及评选 / 169

Deep learning on jet modification in the presence of the QGP
background
Authors: 然李 ¹;杉杉曹 ¹;轶伦杜 ²

¹山东大学
²山东高等技术研究院

Corresponding Author: ranli@mail.sdu.edu.cn

Jet interactions with the color-deconfined QCD medium in relativistic heavy-ion collisions are con-
ventionally assessed by measuring the modification of the distributions of jet observables with re-
spect to their proton-proton baselines. Deep learning methods allow us to evaluate the modification
of jets on a jet-by-jet basis, and therefore significantly improve the capability of using jets to probe
the QGP properties. In this work, we first explore the fractional energy loss of each jet through
the QGP using the Convolutional Neural Network (CNN) method. The initial jets are generated
by Pythia, and their subsequent evolution through the QGP is simulated using a linear Boltzmann
transport (LBT) model that incorporates both elastic and inelastic scatterings between jet partons
and the QGP. By mixing jet partons with the QGP background generated by a thermal model, and
then training the neutral network with jets obtained using the constituent subtraction method, we
show the neural network can provide a good prediction on the fractional energy loss of jets in the
presence of the QGP background. We further apply the Dense Neural Network (DNN) method and
the aforementioned CNN method to the background subtraction in constructing jets. Although the
recoil partons from the LBT simulation, scattered out of the QGP background but belonging to jets,
can inevitably lead to over-subtraction of the background, we obtain better accuracy of background
subtraction by using the deep learning methods than by using the traditional constituent subtraction
method and area-based method adopted in many experimental measurements.

170

AMS实验正负电子、反质子流强谱最新测量结果与暗物质的间接
寻找
Author: Cheng ZHANG¹

¹ ihep

Corresponding Author: zhangcheng@ihep.ac.cn

Precision measurements by AMS reveal unique properties of cosmic charged elementary particles.
In the absolute rigidity range ˜60 to ˜500 GV, the antiproton flux and proton flux have nearly iden-
tical rigidity dependence. This behavior indicates an excess of high energy antiprotons compared
with secondary antiprotons produced from the collision of cosmic rays. More importantly, from ˜60
to ˜500 GV the antiproton flux and positron flux show identical rigidity dependence. The positron-
to-antiproton flux ratio is independent of energy and its value is determined to be a factor of 2 with
percent accuracy. This unexpected observation indicates a common origin of high energy antipro-
tons and positrons in the cosmos.

分会场三 / 171
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Nucleon Energy Correlators for the Color Glass Condensate
Authors: Feng Yuan¹; HuaXing Zhu²; Xiaohui Liu³;刘昊昱 ³; Ji-Chen PanNᵒⁿᵉ

¹ Lawrence Berkeley National Lab

² Zhejiang University
³ Beijing Normal University

Corresponding Author: lhy1991dbc@126.com

We demonstrate the recently proposed nucleon energy-energy correlator (NEEC) fEEC (x, θ) can
unveil the gluon saturation in the small-x regime in eA collisions. The novelty of this probe is that it
is fully inclusive just like the deep-inelastic scattering (DIS), with no requirements of jets or hadrons
but still provides an evident portal to the small-x dynamics through the shape of the θ-distribution.
We find that the saturation prediction is significantly diferent from the expectation of the collinear
factorization.

分会场一 / 173

DM search at Belle II
Authors: Lan Yang¹; Zuowei Liu²;锦汉梁 ²

¹ N
² Nanjing University

Corresponding Author: jinhanliang@smail.nju.edu.cn

We propose a new “disappearing positron track” channel at Belle II to search for dark matter, in
which a positron that is produced at the primary interaction vertex scatters with the electromagnetic
calorimeter to produce dark matter particles. Such scatterings can occur via either annihilation with
atomic electrons, or the bremsstrahlung process with target nuclei. The main backgrounds are due
to photons and neutrons that are produced in the same scatterings and then escape detection. We
require a large missing energy and further veto certain activities in the KLM detector to suppress
such backgrounds. To illustrate the sensitivity of the new channel, we consider a new physics model
where darkmatter interacts with the standardmodel via a dark photon, which decays predominantly
to dark matter; we find that our proposed channel can probe some currently unexplored parameter
space, surpassing both the mono-photon channel at Belle II and the NA64 constraints.

分会场一 / 174

Summary studies of the ATLAS Run2 SUSY searches at the LHC

Author: Yang Liu¹

¹ Sun Yat-sen University

Corresponding Author: liuyang811@ihep.ac.cn

Serval summary studies of the ATLAS Run 2 SUSY searches at the LHC are presented in this talk,
including the recent results on the constraints from the searches performed by the ATLAS Collabora-
tion on the 19-parameter phenomenological minimal supersymmetric standard model (pMSSM-19),
statistical combinations of searches for the SUSY particles in various decay channels, and the rein-
terpretations of the SUSY searches in R-parity-conserving (RPC) scenarios with variable R-parity-
violating (RPV) coupling strength models. A novel technique, recastable analysis using a common

Page 56



中国物理学会高能物理分会第十四届全国粒子物理学术会议（2024） / Book of Abstracts

workflow method, and a new platform, reana (reusable analysis platform), are applied within these
summary activities, enabling the publication and realization of the above results. These two tech-
nologies also hold broader future applications and can help bridge the gap between theorists and
experimentalists.

墙报展及评选 / 175

Tau reconstruction, identification and calibration of the ATLAS
experiments at the LHC
Author: Yang Liu¹

¹ Sun Yat-sen University

Corresponding Author: liuyang811@ihep.ac.cn

The tau lepton is the heaviest known lepton with a relatively long lifetime and approximately 65%
hadronically decays, including undetectable neutrinos, leaving characteristic displacement, multi-
plicity, and kinematic properties, making the reconstruction, identification, and calibration very
challenging. But the final states with hadronically decaying tau leptons play an important part in
the physics programme of the ATLAS experiment, such as the precision measurement of the Yukawa
coupling between the Higgs and the tau leptons, extended Higgs sector searches, and searches for
new physics phenomena such as supersymmetry, new heavy gauge bosons, and leptoquarks, mak-
ing the tau reconstruction, identification, and calibration very important in the ATLAS experiment.
In this talk, we will give an overview of the ideas and methods used to reconstruct, identify, and cali-
brate the hadronically decaying tau leptons in the ATLAS experiment for Run 3 and the reprocessed
full Run 2 dataset of the LHC, highlighting the recent progress and improvements using modern ma-
chine learning techniques, and summarize the possible future for tau reconstruction, identification,
and calibration in the ATLAS experiment.

分会场一 / 176

Search for the direct production of supersymmetric particles in
final states with light leptons and tau leptons with the ATLAS
detector
Author: UNKNOWN蔡雨辰 Nᵒⁿᵉ

Corresponding Author: caiyc@ihep.ac.cn

Recent SUSY searches in final states with light leptons or taus using 139 fb−1 of pp collision data at√
s = 13 TeV collected with the ATLAS detector at the Large Hadron Collider will be presented.

Both R-parity conserving and violating scenarios will be covered, including the direct pair produc-
tion of squarks, gluinos, gauginos, higgsinos, and staus.
In general, the gluino (squark) mass up to 2.2 (1.7) TeV has been excluded. Gaugino and higgsino
masses up to several hundred GeV to 1 TeV have been excluded depending on the production and
decay scenarios. The stau exclusion limit is weaker, with masses up to several hundred GeV.

分会场一 / 179

Generic EFT for all Masses and Spins
Author: Teng Ma¹
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¹ University of Chinese Academy of Sciences

Corresponding Author: mateng@ucas.ac.cn

We propose a theory to systematically construct a complete set of on-shell effective operator bases
involving massive particles with any spins. The amplitude bases involving massive fields can be fac-
torized into two charged and neutral parts under the little groups of massive particles, respectively.
The complete bases of these two parts can be constructed by the Young diagrams of Lorentz subgroup
SU(2)R and global symmetry SU(N) (N is the number of external particles), respectively, without
any redundancies. The corresponding effective field theory bases with the lowest dimension can
be obtained by eliminating the linear correlation bases from a complete but redundant set of bases
with all possible polarization tensors. Based on this theory, the amplitude bases involving identical
particles can be constructed by a matrix projection method. A generic massive effective field theory
can thus be constructed automatically by computer programs.

180

Study of low energy cosmic-ray muons with a spin spectroscopy
array
Author: 铭辰孙 ¹

Co-author: Jian Tang ²

¹ N
² Sun Yat-Sen University

Corresponding Author: sunmch3@mail2.sysu.edu.cn

Cosmic-ray muons represent secondary particles produced by high-energy cosmic rays interacting
with the Earth’s atmosphere. Cosmic-ray muons as a natural source of muons with a wide energy
range, and their polarization is an important feature. Muon spin spectroscopy, known as muon
spin rotation/relaxation/resonance (µSR), allows for accurate measurement of muon polarization.
The research group at Sun Yat-sen University (SYSU) develop a prototype Cosmic-Ray Muon Spin
Spectroscopy (CRmuSR), aiming to measure the polarization of cosmic-ray muons. The system is
instrumented with plastic scintillators coupled with SiPM readout by 512-channel electronics. The
first round of tests exhibits a time resolution of better than 2ns. CRmuSR has achieved stable oper-
ation for a cumulative time exceeding 500 hours. Meanwhile, the Geant4 simulation and analysis
tool is ready. Preliminary results will be reported in the talk. CRmuSR can help us measure the
cosmic-ray muon polarization and explore the feasibility of constructing µSR apparatus. In the fu-
ture, we wish that CRmuSR could be deployed in an array and potentially aid in the assessment
of low-energy cosmic-ray muon properties. Combined analysis with atmospheric neutrinos can be
expected.

分会场五 / 181

含时间信息的粒子束流望远镜系统的模拟研究
Authors: Haolin ZhangNᵒⁿᵉ; Xiaocong Ai¹; Peilian Liu²; Yi Liu¹

¹ Zhengzhou University

² IHEP, CAS

Corresponding Author: haolinzhang2002@outlook.com

在高亮度对撞环境下，未来的粒子物理实验将面临前所未有的空间兼时间上的高堆积率和高
本底率。例如，在 HL-LHC上，质子质子对撞的平均堆积水平（pile-up）将达到 200，是 LHC

Page 58



中国物理学会高能物理分会第十四届全国粒子物理学术会议（2024） / Book of Abstracts

上的三倍多。通过联合的高精度位置和时间测量信息对堆积的物理信号和本底信号进行精
确“拆分”，是未来高亮度对撞机实验的谱仪系统的关键技术之一。例如，在 HL-LHC阶段，
ATLAS将在径迹探测器端盖外侧安装基于高时间分辨的时间探测器（HGTD），利用径迹的时
间信息来去掉仅利用空间信息无法区分的堆积本底。在桶部部分，人们也在探讨未来将内层
硅像素探测器替换成含时间测量的 4D硅像素探测器的可能性和物理潜力。

在探测器研发阶段，用于粒子径迹探测的束流望远镜是在真实环境下验证探测器原型的分辨
和效率等性能的重要工具。为了避免多径迹引起的击中匹配错误，传统的束流望远镜的触发
事例大多数为单径迹事例，以确保束流望远镜径迹与被测试探测器模块击中能精确匹配，但
这大大影响了束流实验取数的速度。基于国际上新兴的通用径迹重建软件 ACTS,我们研究了
将含有时间信息的硅像素探测器应用于束流望远镜系统以提高可处理的径迹数/事例和最终的
取数速度的可能性。同时，束流望远镜系统本身作为一个径迹探测器，其在含时间测量信息
下的效率、分辨等径迹重建性能的改善，也为未来对撞机上的 4D径迹重建研究提供了重要参
考。

本报告将简单回顾国际上常用的粒子束流望远镜系统，并介绍基于 ACTS的束流望远镜系统
的全模拟和径迹重建，最后着重展示在含有不同分辨的时间测量信息情况下的 4D束流望远
镜的径迹重建性能的改善和在多径迹情况下的稳健性。

分会场五 / 182

正反缪子素转化实验（MACE）研发进展
Authors: 诗涵赵 ¹;健唐 ¹; MACE工作组 Nᵒⁿᵉ

¹中山大学

Corresponding Author: zhaoshh7@mail2.sysu.edu.cn

缪子素是正缪子和电子形成的类氢原子束缚态，正反缪子素转化实验（MACE）旨在寻找缪子
素到反缪子素的自发转化过程。该过程是破坏两个单位轻子味的带电轻子味破坏（cLFV）过
程，可探索 TeV能标的超越标准模型的新物理。基于高流强缪子束流、高分辨率米歇尔电子
谱仪、高精度正电子传输螺线管和高空间接收度的正电子谱仪，MACE有望对该 cLFV过程的
灵敏度从当前的最优结果进一步提高两个数量级以上。本报告将介绍 MACE的设计方案及相
关研发进展，包括探测器系统及各子探测器设计、缪子素产生方法和靶设计、物理灵敏度估
计及其他潜在物理目标的可能性。MACE有望依托国内未来建成的缪子源取得世界领先的结
果，并对超越标准模型的新物理提供更多实验依据。

分会场一 / 183

Initial Results on Higgs Pair Production in Multi-Lepton Chan-
nels with the ATLAS Experiment
Authors: 岑莫 ¹;宇雷张 Nᵒⁿᵉ

¹ Shanghai Jiao Tong University

Corresponding Author: mo_cen@sjtu.edu.cn

This talk presents the first comprehensive search for non-resonant Higgs boson pair (HH) production
in multiple-lepton decay channels, including VVVV, VVtautau, tautautautau, yyVV, and yytautau,
where V is W or Z boson. The analysis also explores decays of HH to bbZZ with the Z bosons
decaying into leptons. Data is derived from proton-proton collisions at 13 TeV, captured by the
ATLAS detector during LHC’s Run 2, with an integrated luminosity of 140 fbˆ-1. While no evidence
of HH production is observed, an upper limit is set on the signal strength, and 2sigma constraints
are determined for the HHH coupling modifier, kappa_lambda.
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分会场一 / 185

The Status of Muon g-2 Experiment at Fermilab and Slow Term
Effect Study in Muon Anomalous Frequency Analysis
Author: Zejia Lu¹

¹ Shanghai Jiao Tong University

Corresponding Author: lzj777@sjtu.edu.cn

In 2023, the Fermilab Muon g-2 collaboration reported the Run-2/3 results, achieving a precision
measurement of the muon’s anomalous magnetic moment at 0.20 ppm. The analysis for the com-
bined dataset from Run-4/5/6 is nearing completion, aiming to surpass previous precision levels. The
slow term effects, which have been identified as significant contributors to systematic uncertainties
in earlier runs, are now being rigorously investigated to understand and minimize their impact. This
presentation will focus on the recent status of the experiment and the study of slow term effects with
the datasets from Run-4/5/6.

分会场三 / 186

Recent Progress in Electromagnetic Probes in Heavy-Ion Colli-
sions
Author: Zaochen Ye¹

¹ South China Normal University

Corresponding Author: zaochen.ye.2017@gmail.com

分会场一 / 187

long-lived scalar search
Authors: Felix Kling¹; Huayang Song²; shufang su³;伟苏 ⁴

¹ DESY

² Institute of Theoretical Physics

³ university of arizona

⁴ Sun Yat-Sen University

Corresponding Author: suwei26@mail.sysu.edu.cn

The ForwArd Search ExpeRiment (FASER,), is a recently installed detector at the LHC that can detect
light, long lived particles. In this work we study the prospect of detecting light CP-even and CP-odd
scalars at the FASER. We develop the general formalism for the scalar production and decay from
mesons at LHC, given modified couplings of the scalars to the SM particles, as well as summarizing
the relevant GeV-scale experiment constraints.

分会场一 / 188
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Observation of Four-top-quark Production and Improving Top
QuarkReconstructionEfficiencyUsingMachine LearningMethod

Authors: Jiahui Wu¹; Xiang Chen¹

¹ Shanghai Jiao Tong University

Corresponding Author: brianchenfff@sjtu.edu.cn

The recent observation of four-top-quark production at the ATLAS experiment in 2023 has high-
lighted the complexities involved in the reconstruction of heavy particles like the top quark. This
process is particularly challenging due to issues such asmissingmomentum and the extensive permu-
tations of jets. To address these challenges, we apply SPA-Net, amachine learningmethod, which sig-
nificantly enhances jet-parton assignment accuracy and neutrino momentum prediction compared
to traditional methods. The improvement in top quark reconstruction efficiency not only bolsters
our understanding of the four-top-quark process but also opens avenues for extending SPA-Net’s
application to additional multi-lepton top quark channels.

分会场五 / 189

大型强子对撞机上 ATLAS实验高颗粒度时间探测器
Authors: Jie ZHANG¹; Mei Zhao²; Joao Guimaraes da CostaNᵒⁿᵉ; Mengzhao LI³; Yanwen Liu⁴; Yunyun Fan（樊云
云）⁵; lei樊磊 ³;坤胡 ⁶;梁志均 LIANG ZhijunNᵒⁿᵉ;雷 (Lei)张 (Zhang)⁷

¹ Institute of High Energy Physics

²高能所, IHEP

³高能所
⁴ USTC
⁵ IHEP
⁶山东大学
⁷南京大学 (Nanjing University)

Corresponding Author: liangzj@ihep.ac.cn

将报告中国组在大型强子对撞机上 ATLAS实验高颗粒度时间探测器的总体研制情况。LHC将
迎来高亮度升级。ATLAS实验计划研制高颗粒度时间探测器，用于压制高亮度对撞带来的堆
积本底。该探测器有 300万个读出通道，每个通道对单个带电粒子的时间测量精度达到 30-50
皮秒，可以承受高亮度 LHC升级的辐照量。中国组承担了该探测器 100%的 LGAD硅传感器
的研制（高能所承担 90%份额，科大承担 10%的份额），这是国产硅传感器首次在 CERN对撞
机实验上使用。其中，高能所 LGAD传感器在与日本滨松与意大利 FBK研究所竞争中胜出。
赢得欧洲核子中心的国际招标的全部份额（超过 1.5万个全尺寸传感器，6平方米）。另外，高
能所与南大团队承担 100%的外围电子学板的研制任务；高能所与科大团队承担 44%探测器模
块研制任务（高能所 34%，科大 10%）；高能所与山东大学合作承担高压电源模块的研制任务；
山东大学承担了柔性电缆的研制任务。

分会场五 / 190

Development of LGAD forATLASHGTDandCEPCTOFout-tracker

Authors: Mei Zhao¹;梁志均 LIANG ZhijunNᵒⁿᵉ; Mengzhao LI²; Yunyun Fan（樊云云）³; Weiyi SunNᵒⁿᵉ;田园张
Nᵒⁿᵉ
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¹高能所, IHEP

²高能所
³ IHEP

Corresponding Author: zhaomei@ihep.ac.cn

Low- Gain Avalanche Detector (LGAD) with time resolution better than 50ps has been chosen as the
sensors for HGTD project. The most important requirement of sensors for the project is radiation
hardness, the sensor should collect more than 4fC charges and reach less than 50ps timing resolution
at voltage(safe voltage for SEB) lower than 550V after irradiation(2.5e15neq/cm2). IHEP has devel-
oped the carbon enriched LGAD sensors, which show good radiaiton hardness.This talk will show
the researches of irradiation-resistant LGAD for ATLAS HGTD.
The AC-coupled LGAD (AC-LGAD) is designed as detector with a 100% fill factor for high precision
4D-tracking. AC-LGAD can be used for the construction of time-track detectors in collider exper-
iments such as CEPC. IHEP has also conducted extensive research on AC-LGAD. The strip-type
AC-LGAD been fabricated with a lower than 0.2 P n+ layer dose to improve the spatial resolution,
and different pad-pitch structures can also be fabricated and studied. This talk will also show the
development of AC-LGAD for TOF out-tracker system.

分会场五 / 191

用于Muon系统的闪烁体探测器的研发
Authors: XiaoLong Wang¹;世明邹 ²;曦阳王 ³;鸿玉张 ⁴

¹ Fudan University

²复旦大学现代物理研究所
³复旦大学
⁴ Fudan university

Corresponding Author: zoushm@fudan.edu.cn

基于日本 BEllE II探测器的升级，其用于探测KL 强子以及µ子的 KLM子探测器由 RPC替换
为塑料闪烁体，解决了 RPC探测器长死时间在高亮度对撞实验中不适用的问题。目前 BELLE
II KLM探测器的方案为塑料闪烁体内嵌波长位移光纤与 SiPM(硅光电倍增管）进行耦合，这
样的结构具有高的探测效率，并能保证 1.5 ns的时间分辨。这样的结构同样适用于 CEPC中
的缪子探测系统。为了进一步提高时间分辨，我们对 TOF-like的塑料闪烁体探测系统进行了
研究，采用了新的耦合方式并升级了电子学系统，对于长塑料闪烁体可达到 70 ps以下的时间
分辨。

分会场一 / 192

Hightlights of recent diboson measurements in ATLAS
Author: Yusheng Wu¹

¹ University of Science and Technology of China

Corresponding Author: wuyusheng@ustc.edu.cn

This talk will discuss a few recent results from diboson sector in the ATLAS experiment, focusing
on novelty and impact of these results. Propects will also be breifly discussed.
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193

The development and beam test result of high granularity crystal
calorimeter prototype of VLAST
Authors: 研硕张 ¹;乾陈 ¹;云龙张 ¹;一鸣胡 ²;灯意陈 ²

¹中国科学技术大学
²中国科学院紫金山天文台

Corresponding Author: yanshuo@mail.ustc.edu.cn

Very Large Area gamma ray Space Telescope (VLAST) is the next generation of flagship space ob-
servatory, which has a high acceptance of up to 10 m ˆ 2 ·sr in the GeV - TeV range and strong
detection capability in the MeV - GeV range. Its comprehensive performance is expected to be more
than 10 times higher than that of the Fermi Large Area Telescope (Fermi-LAT). VLAST has four sub-
detectors: plastic scintillators as an anti-coincidence detector, silicon strip tracker with low energy
gamma-ray convertors which are made of CsI (Tl) crystal, and a high energy 3D imaging calorimeter.
The radiation length is about 20, and its sensitive area is close to 10 m ˆ 2 level. One option of this
3D calorimeter is designed by cubic BGO crystals with size of 3 × 3 × 3 cm ˆ 3. We have designed and
developed a small calorimeter prototype which has 10 layers with 5 × 5 BGO crystal cubes per layer.
Two avalanche photodiodes are coupled with every BGO crystal to achieve a 10 ˆ 6 high dynamic
range. The cosmic ray test results show the MIPs signals are much clearer. The prototype assembled
with other sub-detectors have been tested in CERN SPS and PS beam using high energy electrons
and hadrons. The performance of the cubic calorimeter will be shown, include the energy linearity,
resolution, and particle identification ability.

分会场一 / 194

Search for the non-resonant production of Higgs boson pairs in
the bb�� final state with the ATLAS detector
Author: Yanlin (彦麟）Liu (刘）¹

¹ Shandong University

Corresponding Author: yanlin@cern.ch

This talk will present the latest search for the non-resonant production of Higgs boson pairs in the
HH → bb̄τ+τ− channel. The search is performed using 140 fb−1 of proton–proton collisions at a
centre-of-mass energy of 13 TeV recorded by the ATLAS detector at the LHC.The analysis strategy is
optimized to probe anomalous values of the Higgs boson self-coupling modifier κλ and of the quartic
HHV V (V = W,Z) coupling modifier κ2V . No significant excess above the expected background
from Standard Model processes is observed. An observed (expected) upper limit µHH < 5.9 (3.3)
is set at 95% confidence-level on the Higgs boson pair production cross-section normalized to its
Standard Model prediction. The coupling modifiers are constrained to an observed (expected) 95%
confidence interval of−3.1 < κλ < 9.0 (−2.5 < κλ < 9.3) and−0.5 < κ2V < 2.7 (−0.2 < κ2V <
2.4), assuming all other Higgs boson couplings are fixed to the Standard Model prediction.

墙报展及评选 / 195

Detecting highly collimated photon-jets fromHiggs boson exotic
decays with deep learning
Authors: Chih-Ting LuNᵒⁿᵉ; Ke LI¹; Shih-Chieh HsuNᵒⁿᵉ; William FengNᵒⁿᵉ; Xiaocong Ai²
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¹ IHEP
² Zhengzhou University

Corresponding Author: xiaocongai@zzu.edu.cn

Recently, there has been a growing focus on the search for anomalous objects beyond standard
model (BSM) signatures at the Large Hadron Collider (LHC).This study investigates novel signatures
involving highly collimated photons, referred to as photon-jets. These photon-jets can be generated
from highly boosted BSM particles that decay into two or more collimated photons in the final state.
Since these photons cannot be isolated from each other, they are treated as a single jet-like object
rather than a multi-photon signature. The Higgs portal model is utilized as a prototype for studying
photon-jet signatures.

In this paper, we will present the studies of photon-jet signatures in an ATLAS-like electromagnetic
calorimeter with a full simulation of the electromagnetic showers using GEANT4. In particular,
we will focus on the implementation of the three machine learning techniques: Boosted Decision
Trees (BDT), Convolutional Neural Networks (CNN), and Particle Flow Networks (PFN) , and their
identfication efficiency for photon-jet signatures from single photons and neutral pions within the
SM backgrounds. The sensitivities for searching photon-jet signatures from the Higgs boson exotic
decays at the High-Luminosity LHC will be also discussed.

分会场三 / 196

In-jet heavy FlavorBayron-to-Mesonyield ratios in p+p andPb+Pb

Authors: Ben-Wei Zhang¹; Wei Dai²; Zi-Xuan XuNᵒⁿᵉ

¹ Central China Normal University

² China University of Geosciences

Corresponding Author: weidai@cug.edu.cn

In-jet production is a useful tool to separate the contribution from the hard processes and the un-
derlying events. In this letter, we find the in-jet requirement enhances the heavy flavor baryon-to-
meson ratio more when a color re-connection mechanism (CR mode2) describes hadronization in
p+p, which is opposite to the light flavor case. It indicates the hard process contribution alone will
lead to an enhancement of the heavy flavor baryon-to-meson ratio using CR mode2 while the light
flavor baryon-to-meson ratio enhancement is mainly coming from underlying events. When the
hot and dense medium is involved in Pb+Pb collisions, the in-jet �+c /D0 ratio also enhances at in-
termediate pT when a coalescence + fragmentation hybrid approach is used to describe in-medium
hadronization. To distinguish the mechanism of two types of enhancement, �+c /D0 ratios as func-
tions of particle-jet axis distances R for different jet pT intervals are also been computed. The re-
sults indicate the enhancement described by the color re-connection mechanism is dominated by
low pT (< 2 GeV) enhancement and that described by a coalescence mechanism is dominated by
intermediate pT (2 − 4 GeV) enhancement. The detailed measurement of the in-jet �+c /D0 ratios
in p+p collisions at lower pT will help constrain the baryon hadronization mechanism in the small
system.

197

江门中微子实验探测器技术研发及现状
Author: 永鹏张 ¹

¹高能所
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Corresponding Author: ypzhang1991@ihep.ac.cn

江门中微子实验（JUNO）是一个地下深达 700米的低本底多物理目标实验，旨在利用反应堆
中微子源测量中微子的质量顺序，并实现更高精度的中微子振荡参数测量。同时，JUNO还具
有探测超新星中微子、太阳中微子、大气中微子、质子衰变等领域的潜力。JUNO的中心探测
器是一个装有 2万吨液体闪烁体的有机玻璃球，被浸泡在 3.5万吨水切伦科夫探测器中。探测
器共装有 20012个 20英寸光电倍增管和 25600个 3英寸光电倍增管，用于探测物理事例信号。
JUNO预期的能量分辨率将达到 3%/√E(MeV)，创造前所未有的精度。此外，顶部径迹探测器
由塑料闪烁体构成，安装在水池顶部，旨在抑制宇宙线引起的本底信号。JUNO探测器在设计
和安装方面面临着巨大的技术挑战，目前正在紧张进行安装工作，预计于 2024年底完成安装
并开始数据采集。

分会场五 / 198

LGAD探测器研发进展与展望
Authors: Kuo Ma¹; Yanwen Liu²

¹ University of Science and Technology of China

² USTC

Corresponding Author: kma9820@mail.ustc.edu.cn

LGAD是一种新型半导体定时探测器。通过优化灵敏区厚度和内部增益，可以实现几十皮秒
的时间分辨率。自提出以来，LGAD技术得到了广泛的关注，发展非常迅速。目前，LGAD已
经成为较为成熟的探测器技术，被大型强子对撞机（LHC）的 CMS和 ATLAS实验 phase 2升
级项目采用。采用交流感应的方式引出信号，可以实现更灵活的电极排布，减小无增益区域，
在保持高时间分辨率的基础上，进一步提高位置分辨率。本报告将综述国内外 LGAD探测器
的研发近期的进展情况，并展望未来可能的发展方向和应用场景。

分会场五 / 199

CEPC Ref-TDR电子学-TDAQ系统初步设计考虑
Author: Wei WEI¹

¹高能所

Corresponding Author: weiw@ihep.ac.cn

环形正负电子对撞机（Circular Electron Positron Collider, CEPC）探测器系统设计当前正计划
完成探测器参考技术设计报告（Reference Technical Design Report，Ref-TDR）。其中，电子
学-TDAQ系统计划依据本底模拟、子探测器基准设计完成总体框架设计。我们将基于通用型
后端电子学、通用性触发系统设计，实现电子学-TDAQ系统整体设计。基于通用数据-光纤接
口、通用抗辐照电源模块，实现前端电子学系统的框架性设计。进一步的，基于各子探测器
系统的基准方案，为其提出了针对性的前端电子学设计，将实现前端无触发的全后端触发架
构。本报告将介绍 CEPC电子学-TDAQ系统的设计考虑、通用电子学框架，和各子探测器电
子学读出方案。

分会场一 / 200

Search for a resonance decaying into a scalar particle and a Higgs
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boson in final states with leptons and two photons in proton–
proton collisions at

√
s = 13 TeV with the ATLAS detector

Author: Bo Liu¹

¹南开大学/高能所

Corresponding Author: boliu@ihep.ac.cn

A search for a hypothetical heavy scalar particle, X , decaying into a singlet scalar particle, S, and
a Standard Model Higgs boson, H , using 140 fb−1 of proton–proton collision data at the centre-of-
mass energy of 13 TeV recorded with the ATLAS detector at the LHC is presented. The exploredmass
range is 300 ≤ mX ≤ 1000GeV and 170 ≤ mS ≤ 500GeV.The signature of this search is one or two
leptons (e or µ) from the decay of vector bosons originating from the S particle, S →W±W∓/ZZ ,
and two photons from the Higgs boson decay,H → γγ. No significant excess is observed above the
expected Standard Model background. The observed (expected) upper limits at the 95% confidence
level on the cross-section for gg → X → SH , assuming the same S →WW/ZZ branching ratios
as for a SM-like heavy Higgs boson, are between 530 (800) fb and 120 (170) fb.

墙报展及评选 / 201

用于微结构气体探测器读出的多通道模数混合芯片研究
Authors: 嘉铭李 ¹;家军秦 ¹;子昱杨 ¹;新成杨 ¹;�曹 ¹;雷赵 ¹

¹中国科学技术大学

Corresponding Author: ljm1996@mail.ustc.edu.cn

微结构气体探测器（MPGD）由于其具有高位置分辨、便于大面积制作等优点而得到广泛关
注，并逐渐被应用于新一代高能粒子探测实验中。然而，MPGD探测器由于其电荷量较小、
收集时间较长以及高颗粒度的特性，对读出电子学性能和集成度提出了新的挑战。同时，鉴
于波形数字化技术能够提供最详尽的信息，可根据不同的应用需求选择最佳的信号处理模式。
因此，有必要针对MPGD探测器的需求研究新型高精度波形全数字化读出芯片。

本研究描述了一款用于 MPGD探测器的波形数字化读出原型芯片的设计与初步测试工作。该
芯片的每个通道内包含模拟信号调理电路、可配置阈值的有效信号鉴别器、高速采样电容阵
列以及并行量化模块。芯片包含 48 fC至 10 pC多个可选择的动态范围以适应不同的探测器增
益，70 ns˜1000 ns共五个不同的成形时间以适应不同的输入信号与探测需求，每通道 8 bits可
配置甄别器阈值以适应不同的应用环境。该芯片已经流片，并完成了初步测试，核心性能达
到设计目标。测试结果表明其单通道死时间小于 15 μs；在 20 pF输入电容下，等效输入电荷
噪声好于 0.5 fC，并同时具备时间测量能力。

分会场一 / 202

Combination of searches for Higgs boson decays into a photon
and a massless dark photon using pp collisions at 13 TeV with
the ATLAS detector
Author: Xinhui HuangNᵒⁿᵉ

Corresponding Author: huangxinhui@ihep.ac.cn

A combination of searches for Higgs boson decaying into a visible photon and a massless dark
photon(H->yyd) is presented using 139fb-1 of proton-proton collision data at a centre-of-mass en-
ergy of sqrt(s)=13TeV recorded by the ATLAS detector at the Large Hardron Collider. The ob-
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served(expected) 95% confidence level upper limit on the Standard Model Higgs boson decay branch-
ing ration is determined to be B(H->yyd) < 1.3%(1.5%). The search is also sensitive to higher-mass
Higgs bosons decaying into the same final state. The observed (expected) 95% CL imit on the cross
section times branching ratio ranges from 16 fb (26 fb) for mH = 400 GeV to 1.0 fb (1.5 fb) for mH =
3 TeV. Results are also interpreted in the context of a minimal simplified model.

分会场五 / 203

CEE多丝漂移室读出电子学系统设计
Author: �曹 ¹

Co-authors: jie kong ²;智邓 ³

¹中国科学技术大学

² Institute of Modern Physics，Chinese Academy of Sciences

³清华大学

Corresponding Author: caozhe@ustc.edu.cn

国家自然科学基金重大仪器专项低温高密核物质测量谱仪 (CSR External-target Experimen，
CEE)是我国第一台运行于 GeV能区、完全自主研制大型核物理实验装置。CEE谱仪由若干
子探测器系统构成, 其中前角区带电粒子的三维径迹测量采用多丝漂移室 (Multi Wire Drift
Chamber，MWDC)来实现，包含 3188个读出通道。CEE中的MWDC探测器对读出电子学的
计数率、集成度、分辨率等指标都提出了更高的要求。基于分立元件的传统读出电子学存在
功耗和集成度等弊端已无法满足要求。电子学系统包括前放模块，波形数字化模块和后端数
字处理模块三部分。前放模块放置在探测器附近，基于 ASIC芯片 FEAM(Front-End Amplifier
for MWDC)实现 32通道探测器信号读出。波形数字化模块以子板形式放置于后端 CPCI机
箱内，基于 ASIC芯片 GERO(GEneral ReadOut)实现 32通道探测器信号的波形数字化。后端
数字处理模块设计为 CPCI 6U载板，放置 3个波形数字化模块，实现 96通道探测器波形数
据的在线时间和电荷信息提取。电子学系统实现能量分辨率好于 2%@300fC，时间分辨好于
500ps@300fC，并在束流测试中实现径迹残差约 301±2 μm，铁源能量分辨率约 22%，满足 CEE
实验需求

墙报展及评选 / 205

CEPC的时间飞行时间及外层径迹探测器研究
Authors: Yunyun Fan（樊云云）¹; mei zhao¹; xiongbo YanNᵒⁿᵉ; zhijun liang¹;金煜付 Nᵒⁿᵉ

¹ IHEP

Corresponding Author: fanyy@ihep.ac.cn

CEPC的现有气体探测器在 1-2 GeV低能区的 k/pi、k/p分辨能力下降明显，这将严重影响味
物理研究的潜能，模拟发现使用飞行时间探测器提供的飞行时间信息将可极大提高其分辨能
力。因此 CEPC决定选择基于 AC-LGAD技术为粒子提供 50皮秒的时间分辨，CEPC将在桶部
和端盖处放置飞行时间探测器。设计成条状的单层 AC-LGAD还将为粒子提供在 Phi方向 10
微米的位置分辨，z方向 1微米位置分辨。即为 CEPC提供带电粒子的时间和位置信息的 4维
探测能力，对 CEPC上的味物理研究有重要意义。

分会场五 / 206

Page 67



中国物理学会高能物理分会第十四届全国粒子物理学术会议（2024） / Book of Abstracts

带电轻子味道破坏实验的缪子束流监测探测器研制进展
Authors: 云松宁 Nᵒⁿᵉ;宇徐 ¹

Co-authors: 治臻秦 ²;健唐 ³

¹中国近代物理研究所
²中国科学技术大学
³中山大学

Corresponding Author: ningys@mail2.sysu.edu.cn

COMET实验致力于使用高强度缪子束流寻找 μ-e转换这一带电轻子味破坏过程，并预期将现
有结果提升两到四个数量级。COMET合作组进行了 Phase-alpha阶段的预研，为了对缪子束
斑的结构进行监测，我们开发了一款基于塑料闪烁光纤和硅光电倍增器的缪子束流监测探测
器，对缪子束流的时间和束斑结构进行了测量。为适应后续实验中更高强度的缪子束流，探
测器目前正在进行升级开发。

分会场三 / 207

Probing jet evolutionwith energy correlators in a deconfinedQCD
matter
Author: 亚运贺 ¹

¹华南理工大学

Corresponding Author: heyayun@scut.edu.cn

Energy correlators have shed light on the properties of QCD splitting in vacuum, which should
be modified due to nuclear effects in a deconfined QCD matter such as the quark-gluon plasma.
By employing the recently developed multi-stage jet evolution framework JETSCAPE, we have in-
vestigated the nuclear modification of energy correlators for inclusive jets in heavy-ion collisions.
We find energy correlators are significantly influenced by the splitting behaviors in the small an-
gle region, and by the medium response in the large angle region. We also provide the theoretical
predictions of energy correlators for ALICE and CMS measurements.

分会场五 / 208

STCF上基于机器学习的粒子鉴别算法
Author: 云聪翟 ¹

Co-authors: Xiaoshuai Qin ; Teng Li ¹; Xingtao Huang ¹

¹ Shandong University

Corresponding Author: 202016991@mail.sdu.edu.cn

超级陶粲装置（STCF）是中国正在筹划的新一代正负电子对撞机，是研究宇宙中正反物质不
对称、探索强子内部结构、寻找奇特态强子和新物理的独特平台。粒子鉴别（PID）作为 STCF
实验中各种物理研究中最基本的工具之一，对于实现 STCF的各种物理目标至关重要。在最近
几十年中，机器学习（ML）逐步成为高能物理实验中粒子鉴别的强大替代方法。ML算法，例
如神经网络和提升决策树，在处理复杂和多维数据方面表现出卓越性能，所以它们非常适合
整合来自多个子探测器系统的粒子鉴别信息。在这项工作中，我们提出了一种基于 ML技术
的强大 PID软件，包括一个全局 PID算法用于合并所有子探测器信息实现带电粒子鉴别，以
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及一个基于量能器响应区分中性粒子的深度 CNN算法。初步结果显示基于ML的 PID算法取
得了出色的粒子鉴别性能，极大地提升了 STCF的物理潜力。

分会场一 / 209

Low energy supernova constraints on new light particles
Author: Zuowei Liu¹

¹ Nanjing University

Corresponding Author: zuoweiliu@nju.edu.cn

We compute low energy supernova constraints on new light particles.

分会场五 / 210

ApplicationGNN/QAOAon Jet-Origin-Identification/Jet-Clustering

Author: Yongfeng Zhu¹

¹ PKU

Corresponding Author: zhuyf@ihep.ac.cn

The rapid development of Deep Learning and Quantum Computing has benefited or potentially
will benefit high-energy physics experiments. To enhance the scientific discovery power of high-
energy collider experiments, we propose and realize the concept of jet-origin identification, which
categorizes jets into five quark species (b, c, s, u, d), their corresponding antiquarks, and the gluon.
We uniquely solve jet clustering using the Quantum Approximate Optimization Algorithm (QAOA).
For small-scale jet clustering problems, the QAOA has achieved performance similar to the classical
jet clustering algorithm, ee_kt.

分会场五 / 211

STCF上的桶部粒子鉴别探测器 RICH研究
Author: 倩刘 ¹

¹ University of Chinese Academy of Sciences

Corresponding Author: liuqian@ucas.ac.cn

超级 τ-粲装置（STCF）是中国粒子物理学界提出的一种工作在 2˜7GeV质心能量下的电子-正
电子对撞机。它将为探索 τ-粲物理、奇特强子态和超出标准模型的物理提供一个平台。对于
该装置，在整个动量范围内进行粒子鉴别（PID）是至关重要的。STCF的 PID系统位于电磁
量能器和主漂移室之间，并专注于高动量的带电强子，从约 0.7GeV/c到 2GeV/c。环形成像切
伦科夫（RICH）探测器是可以在圆筒区域满足这些要求的技术之一。

本报告给出了 PIDB RICH探测器的结构设计，研究了 RICH探测器的预期性能。其将使用全
氟己烷作为切伦科夫辐射体，碘化铯作为光阴极；并使 Micro-Megas联合 AGET电子学进行
信号读出。通过 Geant4模拟给出的结果显示该设计下 RICH重建方法可以满足 STCF对于强
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子 PID的要求。此外，本报告还将介绍探测器原理样机的制作，性能测试及宇宙线实验的最
新结果。

分会场五 / 212

STCF模拟和离线事例重建软件
Author: Xiaocong Ai¹

¹ Zhengzhou University

Corresponding Author: xiaocongai@zzu.edu.cn

With an electron-positron collider operating at center-of-mass-energy 2∼7 GeV and a peak lumi-
nosity above 0.5 × 1035 cm−2 s−1, the STCF physics program will provide an unique platform for
in-depth studies of hadron structure and non-perturbative strong interaction, as well as probing
physics beyond the Standard Model at the τ-Charm sector suceeding the present Being Electron-
Positron Collider II (BEPCII). A performant, extendable and maintenable offline event processing
software to reconstruct and identfiy particles and events is very crucial to the design and construc-
tion of the detectors, and to eventually fulfill the physics targets and to further maximize the physics
potential at the STCF.
In this talk, I will give an overview of the STCF offline event processing software, focusing on the
event reconstruction algorithms and physics analysis tools implemented for STCF and their perfor-
mance. Innovative algorithms such as machine learning techniques which are exploited to maximize
the overall performance will be highlighted.

分会场五 / 214

ML for fast calorimeter simulation
Author: 文兴方 ¹

¹高能所

Corresponding Author: fangwx@ihep.ac.cn

Generative networks, such as ChatGPT, have recently gained significant popularity. There are also
many applications of generative networks in the field of particle physics. One area of active research
focuses on the development of fast simulation methods for calorimeters. This research is primarily
driven by the experiments conducted at the LHC. In the upcoming HL-LHC phase, a substantial
volume of experimental data will be collected. ForMC simulation, it is necessary to generate samples
with statistics that exceed those of the experimental data, which consumes a significant amount of
computational resources. Without conducting relevant research and development, there is a risk of
facing a shortage of computational resources.

In traditional Geant4 simulationmethods, the simulation of calorimeters is themost time-consuming
part. By employing fast simulation methods based on machine learning, it can greatly accelerate
this process, thereby addressing the issue of limited computational resources. This presentation will
introduce the use of machine learning for fast calorimeter simulation and explore its applications in
different experiments.

215

阿尔法磁谱仪（AMS）宇宙线原子核能谱最新测量结果
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Author: 尧陈 ¹

¹ Shandong Institute of Advanced Technology (SDIAT)

Corresponding Author: yao.chen@cern.ch

阿尔法磁谱仪（AMS）安装在国际空间站上，自 2011年 5月运行以来，已收集了超过 2360亿
个宇宙线事例。目前 AMS在 GV至 TV的刚度范围内，精确测量了质子（电荷 Z=1）到硅（Si，
Z=14）以及硫（S，Z=16）、铁（Fe，Z=26）等原子核的流强。本报告将介绍 AMS关于初级、
次级以及第三类宇宙线原子核能谱测量的最新结果，讨论这些原子核在 GV至 TV能量范围内
的能谱特征与结构，以及 AMS使用模型无关的方法所得到的宇宙线源的元素丰度。这些实验
结果为研究宇宙线的起源提供了独特的实验数据。

216

Physics potential of Lepton beams: muon source neutrino oscil-
lation andQuantum entaglement search in aMuon Collider
Author: Alim Ruzi¹

¹ school of physics Peking Uniersity

Corresponding Author: alim.ruzi@pku.edu.cn

In this talk I will present our recent work on determination of Charge-Parity violation in neutrino
oscillation and search for quantum entanglement in a Muon Collider.
Using GeV-scale muon beams produced from electron-positron collision, we have neutrino sources
rich in flux that can be used for long-base line neutrino oscillation experiments such as DEUN, NOvA
and T2K.

Up to 1000 pseudo experiments are conducted by simulating muon collider with CM energy of 1 TeV
to probe quantum entanglement and evaluate the value of Bell inequality for two qutrits composed
of massive vector boson.

墙报展及评选 / 217

Estimate themagnetic field inheavy-ion collisions by virtual pho-
ton polarization and dilepton anisotropy
Authors: Li Yan¹; Minghua Wei²

¹复旦大学

² Fudan University

Corresponding Author: weiminghua@fudan.edu.cn

The measurement of the magnetic field created in high-energy heavy-ion collisions is challenging,
due to the fact that the magnetic field decays so drastically that in a thermalized quark-gluon plasma
the field strength becomes rather weak. By incorporating the weak magnetic effect into the medium,
and especially into the production formalism of dileptons from the quark-gluon plasma, the ef-
fect of dilepton polarization is studied through the dilepton angular distribution. We find that the
anisotropic coefficients in the dilepton spectrum are quite sensitive to the orientation and strength of
the weak field. Accordingly, these coefficients provide ideal probes for the magnetic field in realistic
experiments.
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分会场五 / 219

Pattern recognition at CEPC AHCAL prototype using test beam
data at CERN
Authors: Xin Xia¹; Yong Liu²

¹ IHEP
² Institute of High Energy Physics

Corresponding Author: xiax@ihep.ac.cn

A particle flow oriented high granularity Analog Hadronic Calorimeter (AHCAL) has been designed
for the Circular Electron Positron Collider (CEPC). An AHCAL prototype consisting of 40 longitu-
dinal layers with a transverse granularity of , using scintillator tiles as active material and stainless
steel as absorber, has been constructed and tested at the CERN SPS H2 beam line. About 30 millions
of test-beam data corresponding to muon, electron, and charged pion events are collected.

We developed a pattern recognition algorithm based on fractal dimension and average hit energy.
The FD serves as a characteristic property of a fractal, providing a quantitative descriptor of the com-
plexity of the shower shape, and is designed for high granularity calorimeters with good separation
power. Using this algorithm, we quantified the PID efficiency with Monte Carlo samples. The noise,
MIP, EM, hadronic components and other interesting events in the data are observed and separated
by artificial cuts. The fractions of these components as a function of beam energy are estimated.
This algorithm performed a good purity analysis of the test beam data.

墙报展及评选 / 220

Performance studies of a SiPM-readout systemwith a pico-second
timing chip
Authors: Xin Xia¹; Yong Liu²

¹ IHEP
² Institute of High Energy Physics

Corresponding Author: xiax@ihep.ac.cn

A pico-second timing (PIST) front-end electronic chip has been developed using 55 nm CMOS
technology for future electron-positron collider experiments (namely Higgs factories). Extensive
tests have been performed to evaluate the timing performance of a dedicated SiPM-readout system
equipped with a PIST chip. The results show that the system timing resolution can achieve 30 ps
for SiPM signals corresponding to minimum-ionizing particles (MIP) level (200 p.e.) and better than
10 ps for signals larger than 800 p.e., while the PIST intrinsic timing resolution is 4.76 ± 0.09 ps.
The time-over-threshold (ToT) response of the PIST ASIC has been attained, which can cover the
SiPM response spanning from 560 p.e. to 25, 000 p.e.

分会场五 / 223

NνDEx读出与数据获取系统研究进展
Author: Kai Chen¹

¹ Central China Normal University
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Corresponding Author: chenkai@ccnu.edu.cn

NνDEx（No Neutrino Double-beta-decay Experiment）是基于高压气体时间投影室（Time Projec-
tion Chamber，TPC）新型无雪崩放大电荷测量技术来寻找六氟化硒无中微子双贝塔衰变现象
的实验。实验气腔的端盖处可容纳一个直径为 0.9米的读出平面，大约由 10000个 Topmetal-S
传感器组成。本报告将介绍其读出电子学与数据获取系统的方案，及相关芯片和电子学的研
究进展。前端芯片包括 Topmetal-S传感器、波形数字化与读出控制芯片。前者实现电荷收集，
并集成片内电荷灵敏放大、输出缓冲、偏压设置等模块，后者完成波形数字化及芯片间的数
据路由。报告也将介绍基于 Topmetal-S与商用芯片的 19像素前端读出电子学原型样机研制。
该样机被用于芯片的集成测试及前端读出模块的方案验证。与负压离子 TPC的集成测试表明，
其具备径迹测量能力。目前的测试与优化则集中于电荷的收集效率、能量的测量。

分会场五 / 224

Automaticmodule assembly and loading systemdevelopment for
ATLAS HGTD
Authors: Hao Zeng¹; Xinhui HuangNᵒⁿᵉ; Xuan YANG²; Yuan Feng²; Yulong Liu³; Yunyun Fan（樊云云）¹; zhijun
liang¹

¹ IHEP
²高能所
³高能物理研究所

Corresponding Author: huangxinhui@ihep.ac.cn

The ATLAS HGTD detector has 8032 modules, which consists of a module flex and two bare mod-
ules(LGAD sensor bump-bonded to an ASIC).About 33% of the modules will be assembled at IHEP.
A high-precision robotic pick-and-place system is developed, with camera locating and robotic arm
for picking and placing. This system is also used for detector unit loading, which is to place the
modules into array and be glued to a PEEK support unit. Now the assembly rate reaches assemble
>10 modules/day, 20modules/day in maximum. The assembled modules and detector units are tested
locally to make sure they are well working. Thermal simulation and other simulation are performed
to study the results from thermal and mechanical performance.

226

Leptogenesis assisted by scalar decays
Author: 钊焕余 ¹

¹ Sun Yat-sen University

Corresponding Author: yuzhaoh5@mail.sysu.edu.cn

We present a pragmatic approach to lower down the mass scale of right-handed neutrinos in lepto-
genesis by introducing a scalar decaying to right-handed neutrinos. The key point of our proposal is
that the out-of-equilibrium decays of the scalar provide an additional source for right-handed neu-
trinos and hence the lepton asymmetry. This mechanism works well at low temperatures when the
washout of the generated lepton asymmetry is suppressed. Thus, the lepton asymmetry can be effec-
tively produced despite the washout effect is strong or not. Through a comprehensive analysis, we
demonstrate that such a scalar-assisted leptogenesis can typically decrease the viable right-handed
neutrino mass scale by two to four orders of magnitude.
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分会场一 / 227

Probing Neutral Triple Gauge Couplings via Zγ(ℓ+ℓ−γ) Produc-
tion at e+e− Colliders
Author: Danning Liu¹

Co-authors: John Ellis ²; Hong-Jian HE ³; Rui-Qing Xiao ⁴

¹ TDLI, SJTU

² King’s College London

³ Shanghai Jiao Tong University

⁴ SJTU

Corresponding Author: danningliu@sjtu.edu.cn

Ref. https://arxiv.org/abs/2404.15937
(Accepted by Frontier of Physics)

Neutral triple gauge couplings (nTGCs) are absent in the StandardModel (SM) and at the dimension-6
level in the StandardModel Effective FieldTheory (SMEFT), arising first from dimension-8 operators.
As such, they provide a unique window for probing new physics beyond the SM. These dimension-8
operators can bemapped to nTGC form factors whose structure is consistent with the spontaneously-
broken electroweak gauge symmetry of the SM. In this work, we study the probes of nTGCs in the
reaction e+e−→Zγwith Z→ℓ+ℓ−(ℓ = e,μ) at an e+e− collider. We perform a detector-level simulation
and analysis of this reaction at the Circular Electron Positron Collider (CEPC) with collision energy
√s = 240 GeV and an integrated luminosity of 5 ab−1. We present the sensitivity limits on probing the
new physics scales of dimension-8 nTGC operators via measurements of the corresponding nTGC
form factors.

分会场一 / 228

Combination of searches for heavy spin-1 resonances with the
ATLAS detector
Author: 睿袁 ¹

¹ TDLI, SJTU

Corresponding Author: yuanrui@sjtu.edu.cn

A combination of searches for new heavy spin-1 resonances decaying into different pairings of W,
Z, or Higgs bosons, as well as directly into leptons or quarks, is presented. The data sample used
corresponds to 139 fb−1 of proton-proton collisions at √s = 13TeV collected during 2015–2018 with
the ATLAS detector at the CERN Large Hadron Collider. Analyses selecting quark pairs (qq, bb, tt,
and tb) or third-generation leptons (τν and ττ) are included in this kind of combination for the first
time. A simplified model predicting a spin-1 heavy vector-boson triplet is used. Cross-section limits
are set at the 95% confidence level and are compared with predictions for the benchmark model.
These limits are also expressed in terms of constraints on couplings of the heavy vector-boson triplet
to quarks, leptons, and the Higgs boson. The complementarity of the various analyses increases the
sensitivity to new physics, and the resulting constraints are stronger than those from any
individual analysis considered.

分会场一 / 229
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Combination of searches for Higgs boson decays into a photon
and a massless dark photon using pp collisions at √s = 13 TeV
with the ATLAS detector
Author: Ngoc Khanh Vu¹

¹ TDLI, Shanghai Jiao Tong University

Corresponding Author: nkvu@sjtu.edu.cn

Ref. https://arxiv.org/abs/2406.01656

A combination of searches for Higgs boson decaying into a visible photon and amassless dark photon
(H→γγd) is presented using 139 fb−1 of proton–proton collision data at a centre-of-mass energy of
√s = 13 TeV recorded by the ATLAS detector at the Large Hadron Collider. The observed (expected)
95% confidence level upper limit on the Standard Model Higgs boson decay branching ratio is de-
termined to be Br(H→γγd)< 1.3% (1.5)%. The search is also sensitive to higher-mass Higgs bosons
decaying into the same final state. The observed (expected) 95% CL limit on the cross section times
branching ratio ranges from 16 fb (26 fb) formH = 400 GeV to 1.0 fb (1.5 fb) formH = 3 TeV. Results
are also interpreted in the context of a minimal simplified model.

分会场一 / 230

Fiducial and differential cross-sectionmeasurements of electroweak
Wγjj production in pp collisions at √s = 13 TeV with the ATLAS
detector
Author: Jing Chen¹

¹ Shanghai Jiao Tong University

Corresponding Author: ivychen8@sjtu.edu.cn

Ref. https://arxiv.org/abs/2403.02809

The observation of the electroweak production of a W boson and a photon in association with two
jets, using pp collision data at the Large Hadron Collider at a centre of mass energy of √s = 13 TeV,
is reported. The data were recorded by the ATLAS experiment from 2015 to 2018 and correspond to
an integrated luminosity of 140 fb−1. This process is sensitive to the quartic gauge boson couplings
via the vector boson scattering mechanism and provides a stringent test of the electroweak gauge
symmetry breaking of the Standard Model. Events are selected if they contain one electron or muon,
missing transverse momentum, at least one photon, and two jets. Multivariate techniques are used
to distinguish the electroweak Wγjj process from irreducible background processes. The observed
significance of the electroweak Wγjj process is well above six standard deviations, compared to an
expected significance of 6.3 standard deviations. Fiducial and differential cross sections aremeasured
in a fiducial phase space close to the detector acceptance, which are in reasonable agreement with
leading order Standard Model predictions from MadGraph5+Pythia8 and Sherpa. The results are
used to constrain new physics effects in the context of an effective field theory.

分会场一 / 231

Search for pair production of boosted Higgs bosons via vector-
boson fusion in the bbbb final state using pp collisions at √s = 13
TeV with the ATLAS detector
Author: Zhen Wang¹

Page 75



中国物理学会高能物理分会第十四届全国粒子物理学术会议（2024） / Book of Abstracts

¹ TDLI, SJTU

Corresponding Author: wangz1996@sjtu.edu.cn

Ref. https://arxiv.org/abs/2404.17193

A search for Higgs boson pair production via vector-boson fusion is performed in the Lorentz-
boosted regime, where a Higgs boson candidate is reconstructed as a single large-radius jet, using
140 fb−1 of proton-proton collision data at √s = 13 TeV recorded by the ATLAS detector at the Large
Hadron Collider. Only Higgs boson decays into bottom quark pairs are considered. The search is
particularly sensitive to the quartic coupling between two vector bosons and two Higgs bosons rel-
ative to its Standard Model prediction, κ2V . This study constrains κ2V to 0.55 < κ2V < 1.49 at 95%
confidence level. The value κ2V = 0 is excluded with a significance of 3.8 standard deviations with
other Higgs boson couplings fixed to their Standard Model values. A search for new heavy spin-0
resonances that would mediate Higgs boson pair production via vector-boson fusion is carried out
in the mass range of 1-5 TeV for the first time under several model and decay-width assumptions.
No significant deviation from the Standard Model hypothesis is observed and exclusion limits at 95%
confidence level are derived.

墙报展及评选 / 233

R&D of Dark SHINE Electromagnetic Calorimeter
Author: Zhiyu Zhao¹

¹ TDLI/SJTU

Corresponding Author: zhiyuzhao@sjtu.edu.cn

DarkSHINE, a fixed-target experiment leveraging the SHINE facility for light dark matter (LDM)
detection, utilizes an 8 GeV electron beam with a 1-10 MHz repetition rate. Dark SHINE ECAL
plays a crucial role in the precise measurement of recoil electron energies. This ECAL, featuring a
homogeneous LYSO crystal scintillator structure, is designed for exceptional energy resolution, rapid
response, and high radiation tolerance. Radiation background within the ECAL has been estimated
using Geant4 simulations, revealing an equivalent 1MeV neutron flux of approximately 1013 for the
most irradiated cell. Many laboratory experiments have been conducted to evaluate the light yield,
uniformity, and dynamic range of the crystal units. Moreover, a LYSO ECAL prototype has been
developed and subjected to a beam test with a 4-channel LYSO unit to assess its high-energy beam
response. Future efforts will focus on constructing a larger-scale detector prototype to thoroughly
validate the proposed design.

分会场五 / 234

Particle Flow Algorithm for Long Crystal Bar ECAL
Authors: Fangyi GuoNᵒⁿᵉ; Linghui Wu¹; Sheng-Sen Sun²; Weizheng Song³; Yang ZhangNᵒⁿᵉ

¹ IHEP
² Institute of High Energy Physics

³ Institution of High Energy Physics

Corresponding Author: zhangyang98@ihep.ac.cn

The precise measurements of the Higgs, W and Z boson properties at future electron-positron col-
lider will provide critical tests of the Standard Model (SM) and are essential in the exploration of
new physics beyond the SM (BSM). To distinguish the hadronic decays of W and Z bosons, a 3-4%
jet energy resolution for two-jet systems is required. The particle flow approach, which aims to
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measure individual particles in jets using imaging calorimeter system, is a very promising method
to achieve the unprecedented jet energy resolution.

A novel electromagnetic calorimeter (ECAL) with orthogonally arranged crystal bars has been pro-
posed. The crystal bar design is expected to provide optimal intrinsic energy resolution and three-
dimensional shower information for the particle flow algorithm (PFA). Additionally, the long bar
design will significantly reduce the cost of electronics. However, the crystal bar ECAL also presents
challenges, such as the potential ambiguity problem for multiple particles due to the perpendicular
arrangement of crystal bars in adjacent layers and increased shower overlap from different particles
caused by the larger RM and X0/λI for crystals.

This report presents recent progress on the new PFA dedicated to the crystal bar ECAL. The ambi-
guity problem has been addressed through the implementation of multiple optimized pattern recog-
nition approaches, while the issue of shower overlap has been mitigated by an energy splitting
module. The development of the PFA takes into account various aspects including electronics, heat
dissipation, mechanical support, and digitization processes of ECAL.The algorithm’s performance,
including a boson mass resolution of approximately 3.9%, will be demonstrated. These results un-
derscore the potential of the proposed ECAL design and the PFA in enhancing detector capabilities
and reconstruction methodologies for future electron-positron collider experiments.

分会场五 / 235

A Design of Hadronic Calorimeter for Dark SHINE Experiment

Author: Chunxiang Zhu¹

¹ SJTU

Corresponding Author: zhuchunxiang@sjtu.edu.cn

Ref. https://arxiv.org/abs/2311.01780

The sensitivity of the dark photon search through invisible decay final states in low background
experiments significantly relies on the neutron and muon veto efficiency, which depends on the
amount of material used and the design of detector geometry. This paper presents an optimized de-
sign of a hadronic calorimeter (HCAL) used for the DarkSHINE experiment, which is studied using a
GEANT4-based simulation framework. The geometry is optimized by comparing a traditional design
with uniform absorbers to one that uses different thicknesses at different locations of the detector,
which enhances the efficiency of vetoing low-energy neutrons at the sub-GeV level. The overall size
and total amount of material used in HCAL are optimized to be lower due to the load and budget
requirements, while the overall performance is studied to meet the physical objectives.

分会场一 / 236

Recent ATLAS results of Dark Matter and Dark Photon combina-
tions and Dark Higgs searches
Authors: Qibin Liu¹; Shu Li²

¹ TDLI., Shanghai JiaoTong University

² TDLI, SJTU

Corresponding Author: qibin.liu@cern.ch

Ref: https://arxiv.org/abs/2306.00641
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Results from a wide range of searches targeting different experimental signatures with and without
missing transverse momentum () are used to constrain a Two-Higgs-Doublet Model (2HDM) with
an additional pseudo-scalar mediating the interaction between ordinary and dark matter (2HDM+a).
The analyses use up to 139 fb−1 of proton-proton collision data at a centre-of-mass energy √s = 13
TeV recorded with the ATLAS detector at the Large Hadron Collider between 2015-2018. The results
from three of the most sensitive searches are combined statistically. These searches target signatures
with large EmissT and a leptonically decaying Z boson; large ������ and a Higgs boson decaying to
bottom quarks; and production of charged Higgs bosons in final states with top and bottom quarks,
respectively. Constraints are derived for several common aswell as new benchmark scenarios within
the 2HDM+a.

Ref. ATLAS-CONF-2024-004
A first dedicated search is performed for dark matter particles produced in association with a reso-
nantly produced pair of b-quarks with m(bb) < 150 GeV using 140 fb−1 of proton-proton collisions
recorded by the ATLAS detector at a center-of-mass energy of 13 TeV. This signature is expected in
extensions of the Standard Model predicting the production of dark matter particles, in particular
those containing dark Higgs bosons. This search uses a novel experimental method to extend the
experimental reach to lower bb-pair invariant masses, considers a wider range of dark Higgs boson
interpretations and excludes new regions of parameter space for this model. For dark Higgs boson
masses between 30 and 150 GeV, Z′ mediator masses up to 3.4 TeV and 4.8 TeV are excluded for
benchmark scenarios.

分会场五 / 237

高能宇宙辐射探测设施 (HERD)离线数据处理软件
Author: 倩倩时 ¹

Co-authors: Xingtao Huang ¹; Teng Li ¹

¹ Shandong University

Corresponding Author: 201916236@mail.sdu.edu.cn

高能宇宙辐射探测设施 (HERD)是计划部署在中国空间站上的科学装置，它的主要科学目标
包括间接探测暗物质、精确测量宇宙线能谱以及高能伽马射线巡天观测。HERD 离线软件
(HERDOS)是整个实验的重要组成部分，主要负责离线数据处理，包括蒙特卡洛模拟、刻度、
重建和物理分析等。HERDOS以我国自主研发的轻量级的 SNiPER软件框架为基础，同时利用
了一些高能物理中最先进的第三方软件，例如 DD4hep、podio、TBB等。
本文将概述 HERDOS的设计和实现细节，具体将讨论以下内容：
1.基于 podio设计的事例数据模型 (EDM)，以及通过整合 SNiPER和 podio实现的数据管理系
统 (DMS)。
2.基于 SNiPER和 TBB实现的并行化的数据管理系统，包括基于 podio开发的 GlobalStore，以
实现并发数据访问和数据输入输出。
3.基于MT-SNiPER开发的并行化的探测器模拟系统，包括事例级别和径迹级别的并行模拟。
4.基于 DD4hep开发的几何管理系统，可以提供一致的的探测器描述以及获取探测器描述信
息的接口。
目前，HERDOS 已经在探测器设计等方面实现有效运行，同时在物理研究上也有着巨大潜
力。

墙报展及评选 / 238

Studies on timing performance of BGO crystal scintillator
Authors: Zhiyu Zhao¹; Baohua Qi²; Yong Liu³

¹ TDLI/SJTU
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² IHEP
³ Institute of High Energy Physics

Corresponding Author: zhiyuzhao@sjtu.edu.cn

The future Circular Electron-Positron Collider (CEPC) is envisioned as a large-scale Higgs factory.
For the CEPC detector system, a highly granular crystal electromagnetic calorimeter has been pro-
posed to provide 5D information, incorporating x, y, z, E, and t dimensions. This calorimeter fea-
tures a homogeneous structure with long crystal scintillator bars as the active material, with BGO
and SiPM being the preferred components. Time information plays an increasingly critical role in
calorimeters. It not only helps to distinguish pile-up effects but also aids in particle identification,
shower reconstruction, and enhances the energy resolution of the calorimeter. Consequently, opti-
mizing and understanding the timing performance of this detector design is essential.
The timing resolution of the detector unit, which consists of a BGO crystal and two SiPMs, was
optimized using various methods through cosmic ray experiments. The best time resolution at the
1-MIP level for a 40 cm BGO crystal coupled with a specific SiPM is around 1 ns. In beam tests
conducted in 2023, the timing resolution of BGO crystal bars under high-energy electron showers
was studied, achieving a resolution of 200 ps for signals exceeding 12 MIPs. The study also found
that shorter crystals exhibited better time resolution, and the long crystal bars demonstrated good
timing resolution uniformity. Additionally, simulations were conducted to investigate the impact of
various factors on timing resolution, such as crystal length, decay time, and light yield, as well as
the timing characteristics of new materials like BSO.

239

AMS实验测量宇宙线粒子流强随时间变化最新结果
Author: Zetong Sun¹

¹高能所

Corresponding Author: sunzetong@ihep.ac.cn

阿尔法磁谱仪（AMS）是安装在国际空间站上的大型精密磁谱仪实验，能够同时精确测量物
质和反物质能谱。带电宇宙线进入日球层后因太阳调制而发生流强的改变，太阳活动则导致
宇宙线流强随时间而变化。精确测量不同种类、不同能量的宇宙线粒子流强随时间的变化是
认识宇宙线日球层传播过程，研究太阳调制效应的重要实验手段。本报告将介绍 AMS实验宇
宙线质子、反质子、氦核、电子、正电子流强时间结构测量的最新结果，展现宇宙线太阳调
制与电荷符号等因素的相关性。

分会场五 / 240

STCF DTOF上基于经典/量子卷积神经网络的 PID算法研究
Author: 志鹏姚 ¹

Co-authors: 腾李 ¹; Xingtao Huang ¹

¹ Shandong University

Corresponding Author: 202016990@mail.sdu.edu.cn

超级陶粲装置（STCF）是中国未来的正负电子对撞机，其质心能量范围为 2-7 Gev，峰值亮度
可达0.5× 1035 cm−2 s−1。在 STCF中，许多物理过程的末态粒子动量较高，这便对高动量粒
子的鉴别提出了更高的要求。比如在动量达 2Gev/c时，需要对π的鉴别效率超过 97%，同时K
的误鉴别率低于 2%。因此，STCF设计了两个切伦科夫探测器（RICH和 DTOF）来提高粒子
鉴别（PID）性能。
针对 STCF中的π/K 鉴别问题，我们在 DTOF探测器上开发了一个基于卷积神经网络（CNN）
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的 PID算法，该算法主要利用了切伦科夫光子在多阳极微通道板光电倍增管处的击中通道和
到达时间。目前，CNN算法在绝大部分动量和角度范围内，对π的鉴别效率达到了 99%，充分
满足了 STCF的物理需求。此外，基于经典 CNN，我们还进行了量子卷积神经网络（QCNN）
的概念验证研究，以探索其可行性和潜在的量子优势。初步结果表明 QCNN在相同数据集上
具有优于经典 CNN的潜力。

墙报展及评选 / 241

Productions of light nuclei and hyper-nuclei in heavy-ion colli-
sions at the LHC
Author: 瑞芹王 Nᵒⁿᵉ

Corresponding Author: wangrq@qfnu.edu.cn

We extend an analytical coalescence model to include the hyperon coalescence besides the nucleon
coalescence to simultaneously study production properties of light nuclei and hyper-nuclei in heavy
ion collisions at the LHC. We derive the formula of the momentum distribution of two baryons
coalescing into deuteron-like states and that of three baryons coalescing into triton-like states. We
explain the centrality-dependent behaviors of the coalescence factors B2 and B3, the transverse
momentum spectra, averaged transverse momenta, yield rapidity densities and yield ratios of the
deuteron, anti-helium-3, anti-triton and hypertriton measured by the ALICE collaboration. We give
predictions of different Ω-hypernuclei, e.g., H(nΩ), H(ΩΩ), H(nnΩ) and H(nΩΩ), for further
experimental measurements.

242

Neutrino Mass Measurement with Cosmic Gravitational Focus-
ing
Author: Shao-Feng Ge¹

¹ SJTU

Corresponding Author: gesf@sjtu.edu.cn

We thoroughly explore the cosmic gravitational focusing of cosmic neutrino fluid (CνF) by dark mat-
ter (DM) halo using both general relativity for a point source of gravitational potential and Boltz-
mann equations for continuous overdensities. Derived in the most general way for both relativistic
and non-relativistic neutrinos, our results show that the effect has fourth power dependence on the
neutrinomass and temperature. With nonlinear mass dependence which is different from the cosmic
microwave background (CMB) and large scale structure (LSS) observations, the cosmic gravitational
focusing can provide an independent cosmological way of measuring the neutrino mass and order-
ing. We take DESI as an example to illustrate that the projected sensitivity as well as its synergy
with existing terrestrial neutrino oscillation experiments and other cosmological observations can
significantly improve the neutrino mass measurement.

墙报展及评选 / 243

CEPC漂移室模拟与径迹重建算法
Author: 梦瑶刘 ¹

Co-author: Yao Zhang ²
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¹高能所
² Institute of high energy physics, Beijing China

Corresponding Author: 201916234@mail.sdu.edu.cn

环形电子正电子对撞机（CEPC）旨在精确测量希格斯玻色子的性质，研究W和 Z玻色子的电
弱相互作用，并寻找超出标准模型范围的新物理。作为 CEPC第四种概念探测器设计方案的
子探测器之一，漂移室有助于精确测量带电粒子的动量和径迹。本次报告将介绍基于 Geant4
的模拟和径迹重建在 CEPC漂移室中的实现，主要包括：
1. CEPC漂移室的模拟和重建软件的开发。
2. 对漂移室设计进行的详细的探测器模拟。
3. 用于径迹寻找和拟合的专用算法的开发。
4. 分别使用单粒子和物理事件进行性能研究。
结果显示，动量分辨和径迹效率均满足 CEPC实验的要求。

分会场一 / 244

Quantum Simulations for Lattice QCD
Author: Ying-Ying Li¹

¹ USTC

Corresponding Author: yingyingli@ustc.edu.cn

Quantum simulation of High Energy Physics (HEP) has seen remarkable growth in recent years.
Nevertheless, there is a continuous need for advancements in the overall simulation framework. In
my talk, I will first motivate the critical need for quantum computing in HEP and discuss recent
developments. Then I will explore the roles of gauge redundancies in simulating field theories on a
quantum computer, focusing on a specific element - digitization, the step to encode field variables
into qubits. This is particularly relevant for gauge theories with local symmetries and field variables
of infinite dimension. I will present the existence of error thresholds below which gauge-redundant
digitizations combined with error correction provide higher fidelity than removing these redundan-
cies.

墙报展及评选 / 245

Measurement of alpha contamination of Po210 using a BGO cryo-
genic bolometer
Authors: 德勇段 ¹;明萱薛 ²

¹中国科学技术大学
² University of Science and Technology of China

Corresponding Author: duandy@mail.ustc.edu.cn

基于声子探测的新型荧光-热量两维读出低温晶体量热器技术，具有高能量分辨率和独特粒子
鉴别能力，在低本底测量、稀有核衰变寻找等领域极具竞争力。
报告主要介绍以 BGO为核心吸收体的光-热两维读出晶体量热器研制，通过 mK深冷低温测
试，介绍针对 BGO低温晶体量热器的最佳工作点的选取，基线的稳定性修正以及光热符合分
析等；结果给出 BGO晶体内 Po210等 alpha放射性污染含量、探测器能量分辨、以及 alpha
v.s. beta/gamma粒子鉴别能力。
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分会场五 / 246

基于 GNN的漂移室径迹重建算法
Authors: 晓倩贾 ¹; Xiaoshuai Qin²; Teng Li²; Xingtao Huang²; xueyao zhang²; Yao Zhang³; Ye YUAN⁴

¹山东大学
² Shandong University
³ Institute of high energy physics, Beijing China

⁴高能所

Corresponding Author: 202016978@mail.sdu.edu.cn

径迹重建是对撞机实验离线数据处理中最重要和最具挑战性的任务之一。针对漂移室的径迹
重建先前已有了大量成功的研究工作，例如用于径迹寻找的模式识别（PAT）、径迹段寻找
（TSF）以及霍夫变换（Hough transform），用于径迹拟合的最小二乘法、龙格库塔拟合和卡尔
曼滤波等。然而，传统的径迹重建算法在处理低动量径迹、来自次级顶点的径迹和高噪声水
平的情况下仍存在一定的局限性。为了克服这些挑战，本研究提出了一种基于图神经网络的
新型漂移室径迹重建算法，旨在提高寻迹性能。首先，利用大量的 MC样本建立了表示漂移
单元之间相邻关系的模式库，并设计了相应的构图方法，然后训练了一个边分类的图神经网
络来区分径迹上的击中和噪声击中。接下来，通过 DBSCAN联合 RANSAC算法在参数空间对
筛选出的击中进行聚类，聚类出的候选径迹经过 GENFIT2拟合，最终得到径迹参数。将该方
法用于处理 BESIII MC样本和 STCF MC样本，均取得了良好的初步结果，并展现出了在其他
含漂移室实验（如 CEPC和 BELLE II）中的潜力。

分会场五 / 247

CSR外靶实验零度角量能器的研制及其物理性能
Authors: 江鹏周 ¹;先勤李 ²;良涛文 ¹;诗凯王 ²;元杭刘 ²;彪张 ¹;利柯刘 ¹;野田 ²;芳方 ²;鹏杨 ²;骅裴 ¹;海波杨
²;亚平王 ¹

¹华中师范大学
²中国科学院近代物理研究所

Corresponding Author: zhoujp@mails.ccnu.edu.cn

低温高密核物质测量谱仪，即兰州重离子加速器冷却储存环外靶实验（CSR External target
Experiment，简称 CEE），将是我国第一台运行于 GeV能区的完全自主研制的大型核物理实验
装置。CEE实验通过对重离子碰撞产物的近全空间测量，对低温高密相区的核物质状态的结
构和性质开展深入研究。在 CEE谱仪下游方向的束流线附近设计零度角量能器（Zero-Degree
Calorimeter，简称 ZDC），测量前角区带电粒子在探测器中的沉积能量和位置分布，用于重
建碰撞事件平面和确定事件中心度。ZDC可实现 500 MeV铀-铀碰撞的事件平面重建和事件中
心度区分，物理模拟结果表明一阶事件平面分辨率可达 90%，基于机器学习方法，在 95%纯
度条件下对中心碰撞和边缘碰撞的分类效率分别为 41%和 94%。ZDC采用“塑闪 +光导 +真
空光电倍增管”的探测器设计方案，并采用“多通道电荷灵敏前放 +波形数字化”的电子学
读出方案，在电子学性能、宇宙线和束流（350 MeV的 Kr束轰击铁靶）测试中运行稳定，各
项性能达到了设计要求。本文将从 CEE/ZDC探测器的设计、研制和物理性能等方面进行汇
报。

248

大型超高能伽马源立体跟踪装置（LACT）项目进展
Author: Shoushan Zhang¹
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¹ Institute of High Energy Physics

Corresponding Author: zhangss@ihep.ac.cn

LHAASO has found more than 40 UHE cosmic accelerators within the Milky Way, with the highest
energy photon reaching 1.4 quadrillion electron-volts, the highest energy photon ever observed.
Most of these sources are extended sources that require telescopes with higher angular resolution
and sensitivity to observe and study their morphology. Therefore, we propose a new project: Large
Array of imaging atmospheric Cherenkov Telescopes (LACT). LACT is designed to have 32 telescopes
and achieve the angular resolution better than 0.05° above 10 TeV. 32 telescopes will be placed in
the LHAASO detector array, the LHAASO muon detector array can provide huge gamma proton
discrimination power, increasing the gamma ray observation sensitivity above 10 TeV. Above 100TeV,
the sensitivity, with a 500-hour exposure on a single gamma-ray source, is designed to match the
sensitivity of LHAASO for one year. This allows us to identify the gamma ray sources in PeVatrons
and measure their morphology in detail, which can help us to reveal the mechanism of the gamma
ray emission and then deeply explore the origin of the high energy cosmic rays. Each LACT telescope
has a FoV of 8° with pixel size of 0.2°. This talk will introduce the design and properties of the LACT,
construction plan, as well as the information of prototypes.
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CDEX实验研究进展与展望
Author: 丽桃杨 ¹

¹ Tsinghua University

Corresponding Author: pauli127@163.com

CDEX合作组使用高纯锗半导体探测器在位于四川西昌的中国锦屏地下实验室（CJPL）开展
暗物质探测和无中微子双贝塔衰变实验研究。本报告将总结 CDEX-1和 CDEX-10两个实验阶
段的物理成果，并介绍目前正在建设的 CDEX-50暗物质实验和 CDEX-300ν无中微子双贝塔衰
变实验，以及面向未来大型高纯锗阵列实验的一系列关键技术预研。

分会场五 / 250

新一代超高亮度正负电子对撞实验触发系统设计与性能研究

Author: Zhujun Fang¹

¹ USTC

Corresponding Author: fangzhujun10@qq.com

正负电子对撞实验是开展粒子物理前沿研究的重要平台。高亮度意味着更多有效物理数据，
实现更高的峰值亮度和积分亮度是取得新的物理突破的有效手段。触发系统是整个数据获取
与处理流程的第一步。随着亮度和物理事例率的提升，实验对触发率、本底水平、触发延迟
的需求也不断升高，需结合超高亮度实验环境设计并实现全新的高性能触发系统。超级陶粲
装置是我国提出研究的 GeV能区超高亮度正负电子对撞实验，我们基于此平台设计了新的触
发系统并通过模拟、实验等方式研究其性能优化方向，以期为下一代高亮度正负电子对撞实
验的触发系统开拓新的研究方向。

分会场一 / 251
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A review of Higgs physics results from ATLAS
Author: Yanping Huang¹

¹高能所

Corresponding Author: huangyp@ihep.ac.cn

A review of Higgs property measurement from ATLAS including both the di-Higgs and single Higgs
measurement.

252

RELICS探测器的电场设计和光学模拟
Author: 佳俊刘 ¹

¹中山大学

Corresponding Author: helloliujiajun@163.com

中微子-原子核相干弹性散射 (CEνNS)为研究中微子性质和寻找超标准模型物理提供了一种独
特的探测手段。RELICS实验利用液氙时间投影室 (LXeTPC)探测核反应堆中微子与氙原子核
之间的 (CEνNS)过程，LXeTPC技术通过同时探测瞬发闪烁光 (S1)和电离电子的正比闪烁光
(S2)来测量粒子沉积能量。我们的研究主要集中在提高 TPC内部漂移电场的均匀性，进而提
高信号事件的三维位置重建精度；通过光模拟评估 S1信号的光采集效率，优化底部 PMT阵
列的设计。在本报告中，我们将详细介绍 RELICS TPC的漂移电场模拟和优化方法，以及 S1
光模拟和底部 PMT阵列的优化工作。

分会场五 / 253

CEE中飞行时间探测器读出电子学研制进展
Author: 家军秦 ¹

¹中国科学技术大学

Corresponding Author: jjqin@ustc.edu.cn

飞行时间探测器是大型核与粒子物理实验的重要组成部分。正在建设的低温高密核物质谱仪
（CEE）中，飞行时间探测器包括内部飞行时间探测器（iTOF）和端盖飞行时间探测器（eTOF），
二者均采用气隙电阻板室（MRPC）技术制造。对于电子学，要求实现最高 ˜10 ps的时间测量
精度。本报告将介绍基于放大甄别结合高精度时间数字变换技术的高精度时间测量电子学系
统设计、电子学与探测器联合测试以及束流测试等最新进展。

墙报展及评选 / 255

RELICS液氙反应堆中微子探测器原型机的测试进展
Author: 一飞赵 ¹

¹清华大学
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Corresponding Author: zhaoyifei5053@163.com

中微子-原子核相干弹性散射（CEvNS）是标准模型预言的物理过程，对反应堆中微子 CEvNS
过程的精确测量是对现有中微子实验的良好补充。反应堆中微子液氙相干散射实验（RELICS）
计划基于 50 kg量级液氙探测器（LXeTPC），借助反应堆的高中微子流强，在地面实现对反应
堆中微子 CEvNS信号的探测。为验证 RELICS实验原理和技术，我们搭建了一个灵敏体积包
含 0.56 kg液氙的探测器原型机，并配备了制冷、纯化和数据采集等实验系统。此次报告将介
绍 RELICS原型机的开发、运行和测试工作，尤其是近期测试的 Ar-37、Kr-83m等低能区信号
特性，以及原型机单电子读出的进展和对 RELICS低阈值探测原理的验证。这些进展有助于探
索 RELICS实验在低能区的响应特性，也可以用于测量低能区电子反冲情形下液氙和气氙的
闪烁与电离参数。

256

RELICS:基于液氙双相时间投影室的反应堆中微子相干弹性散射测
量
Author: Chang Cai¹

¹ Tsinghua University

Corresponding Author: caic21@mails.tsinghua.edu.cn

精确测量相干弹性中微子-核散射（CEνNS）截面对于理解中微子的性质和标准模型之外的新
物理具有重要意义。在低本底暗物质探测实验具有突出表现的液氙时间投影室（LXeTPC）是
探测 CEνNS信号最有前景的技术之一。然而由于低能区的背景噪声，探测核反冲能量低于
1keV的反应堆中微子 CEνNS信号仍然具有挑战性。反应堆中微子液氙相干散射实验（RELICS）
将利用 LXeTPC来探测反应堆中的中微子引起的 CEνNS信号，预期每年曝光量下在 120-240PE
的 S2能区中获得 4902.4个 CEνNS事件以及 1318.4个背景信号。本次报告将对 RELICS实验的
总体规划，实验本底以及预期灵敏度进行介绍。

分会场五 / 257

AI assistant for HEP data analysis - Dr. Sai
Author: Ke LI¹

¹ IHEP

Corresponding Author: like@ihep.ac.cn

The data processing and analyzing is one of the main challenges at HEP experiments, normally
one physics result can take more than 3 years to be conducted. To accelerate the physics analysis
and drive new physics discovery, the rapidly developing Large Language Model (LLM) is the most
promising approach, it have demonstrated astonishing capabilities in recognition and generation of
text while most parts of physics analysis can be benefitted. In this talk we will discuss the construc-
tion of a dedicated intelligent agent, an AI assistant at BESIII based on LLM, the potential usage to
boost hadron spectroscopy study, and the future plan towards a AI scientist.
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Latest results from the CUORE experiment
Author: Shihong Fu¹
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¹ Fudan University

Corresponding Author: shihong.fu@lngs.infn.it

The Cryogenic Underground Observatory for Rare Events (CUORE) is the first bolometric experi-
ment searching for 0νββ decay that has successfully reached the one-tonnemass scale. The detector,
located at the LNGS in Italy, consists of an array of 988 TeO2 crystals arranged in a compact cylin-
drical structure of 19 towers. CUORE began its first physics data run in 2017 at a base temperature
of about 10 mK and has been collecting data continuously since 2019, reaching a TeO2 exposure of
2 tonne-year in spring 2023. This is the largest amount of data ever acquired with a solid state cryo-
genic detector, which allows for further improvement in the CUORE sensitivity to 0νββ decay in
130Te. In this talk, we will present the new CUORE data release, based on the full available statistics
and on new, significant enhancements of the data processing chain and high-level analysis.

260

海铃计划进展与展望
Author: Hualin Mei¹

¹ Shanghai Jiao Tong University

Corresponding Author: mei.hualin@sjtu.edu.cn

南海中微子望远镜计划，即“海铃计划”，将在中国南海 3500米深海建造高能中微子望远镜，
通过捕捉天体及地球大气中核反应过程产生的高能（>100 GeV）中微子，开展探索极端宇宙，
揭秘宇宙射线起源，寻找新物理规律。海铃望远镜阵列将以高性能光学混合舱为基础，在海
底建设超过 1000根串列的非均匀阵列，覆盖大约 8立方千米的海水体积，建成后能够全天候、
全时段连续工作 20-30年。
海铃团队在 2021年完成探路者项目，在中国南海选定海域完成选址，验证了所选海域洋流平
缓、海水透光度好，适合建造大型的中微子望远镜，并发布了大阵列概念设计。
海铃一期正在开展中，计划于 2026 年在选定海域布放 10 根串列，组成小型阵列，预计能
探测到大气中微子并完成全技术链条的验证。本报告将介绍海铃计划最新进展以及未来规
划。

墙报展及评选 / 261

CEE实验中的通用流处理数据获取系统架构：D-Matrix
Authors: 俊峰杨 ¹;雷张 ¹;正阳孙 ¹

¹中国科学技术大学

Corresponding Author: zl1998@mail.ustc.edu.cn

低温高密核物质测量谱仪（CEE）是我国第一台运行于 GeV能区的、自主研制的大型核物理
实验装置，其中数据获取系统是 CEE实验的重要组成部分。在 CEE实验中，数据获取系统
需要负责传输、处理并存储多个子系统约 20000个电子学通道的数据，预期峰值数据率和触
发率分别高达 36Gbps和 10kHz。为此，我们基于自主开发的通用流处理数据获取系统架构：
D-Matrix，通过通用流处理节点的级联来构建 CEE数据获取系统。
在硬件架构上，CEE数据获取系统采用两款自主设计的 FPGA通用读出板卡，通过光纤通信
与 PCIe接口负责硬件部分的数据传输，后端的服务器集群通过名为 Fabric的全交换通信网络
进行数据的定向分发。整个数据处理由 FPGA内和服务器集群上的分布式通用流处理模块逐
级完成，并在完成事例组装后将数据存入存储集群中。
未来，D-Matrix架构还计划将 GPU纳入数据处理框架中，并将架构用于超级陶粲装置（STCF）
中的数据获取系统搭建。
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Measurement ofK0s-K0s correlation function inAu+Au collisions
at the high baryon density region
Author: 李昂张 ¹

¹华中师范大学

Corresponding Author: liangzhang@mails.ccnu.edu.cn

Two-particle correlation analyses are often used to study the spatial and temporal extension of
particle-emitting source in high-energy nuclear collisions. Precise information on the final state
interactions amongst the particles under study can also be extracted from the measurement. It is
particularly interesting to study the energy dependence of the extracted source size at the moment
of freeze-out. Two-kaon correlations are an important supplement to those of pions, as they are less
affected by resonance decays and they have smaller hadronic cross-sections.
%And neutral kaon can help one to understand the property of final state interaction.

In this talk, the measurements of K0
S − K0

S correlations in Au+Au collisions with the fixed-target
mode at√sNN = 3.0, 3.2, 3.5, 3.9 and 4.5 GeV, by the STAR experiment will be presented. This is the
first measurements of K0

S −K0
S femtoscopic correlations at the high baryon density region. Energy

dependences of particle-emitting source parameters and Kaon abundance asymmetry are extracted,
and will be compared with transport model calculations.

分会场三 / 264

Hadron spectra and elliptic flow in Pb-Pb collisions at the LHC
energies from the (3+1)-dimensional non-extensive hydrodynamic
model
Author: Wenchao Zhang¹

¹陕西师范大学

Corresponding Author: wenchao.zhang@snnu.edu.cn

A non-extensive (3+1)-dimensional hydrodynamic model for multi-particle production processes,
NEX-CLVisc, is developed in the framework of the CLVisc package where the viscous corrections
are turned off. It is based on non-extensive statistics and assumes that non-extensive effects exist in
the initial conditions, the equation of state and the hadron kinetic freeze-out procedure. The model
is then applied to investigate the pseudo-rapidity (η) distribution, the transverse momentum (pT)
spectra and the pT-differential elliptic flow (v2) of charged particles in Pb-Pb collisions at√sNN =
2.76 TeV and 5.02 TeV. It is found that the model can reasonably reproduce the η distribution and
the charged-particle spectra in a pT range up to 6–8 GeV/c. When compared with the ideal hydrody-
namic model, the pT-differential v2 of charged particles is reduced in the NEX-CLVisc model, which
is similar to that observed in the viscous hydrodynamic model. Moreover, the extension of the appli-
cable range for pT-differential v2 is not as large as that indicated by the particle pT spectra.

分会场一 / 266

Probing second generation Yukawa couplings and rare decays of
Higgs boson from ATLAS
Author: Haifeng Li¹
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¹ Shandong University

Corresponding Author: haifeng.li@cern.ch

Higgs boson couplings to second generation fermions and rare decays of the Higgs boson are an
active field of study and are an important pillar to the Higgs boson physics at the LHC.This talk will
present the latest results on second-generation Yukawa couplings from the ATLAS experiment. It
will also include the latest results on the Higgs boson decaying to a Z boson and a photon.

分会场三 / 267

Measurements of ϕ production in Au+Au collisions at √sNN =
19.6, 14.6 and 7.7 GeV
Author: 伟光袁 ¹

¹清华大学

Corresponding Author: ywg21@mails.tsinghua.edu.cn

ϕ has relatively small hadronic interaction cross sections and it can be used to study the properties
of nuclear medium at the early stage. The recombination model indicates that the Ω/ϕ ratio will
be enhanced at low and medium transverse momentum (pT), where thermal strange quarks dom-
inate the production of Ω and ϕ in the QGP. Therefore, the multi-strange baryon-to-meson ratio
Ω(sss)/ϕ(ss̄) is proposed to be a sensitive probe for studying the onset of deconfinement. Because
the STAR Beam Energy Scan Phase ΙΙ (BES ΙΙ) program has 10 times larger data size than BESΙ and
explore the QCD phase diagram in a region which may cover the potential critical point, it offers us
a great opportunity to investigate collision energy and system size dependence of ϕ production in
heavy-ion collisions.

In this report, we present new measurements on pT spectra, centrality dependence of ϕ production
yields (dN/dy), resonance to non-resonance yield ratio (ϕ/K−), nuclear modification factor (RCP),
the rapidity spectra and Ω(sss)/ϕ(ss̄) ratio in Au+Au collisions at √sNN = 7.7, 14.6 and 19.6 GeV.
Physics implications of these measurements will be discussed.

分会场一 / 268

Preliminary studies for a STXS simplified fiducial decay volume
for the four lepton final state of the Higgs boson.
Author: 涵李 ¹

¹山东大学前沿交叉科学青岛研究院

Corresponding Author: lihan2018@mail.sdu.edu.cn

To describes a preliminary simplified fiducial decay selection for the H to 4l channel to be used
with STXS measurements in order to reduce acceptance corrections needed in the presence of BSM
contributions in the H to 4l decay. The simplified fiducial decay selection is Lorentz invariant in
order to have a production mode and boost independent acceptance. The reconstruction fraction as
function of critical H to 4l decay observables shows the same behavior for the SM and BSM samples
which should largely avoid the need for acceptance corrections for BSM interpretations of the H to
4l STXS measurements.
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基于 FPGA-ADC技术的 SiPM读出系统
Authors: 伟伟许 ¹;博王 Nᵒⁿᵉ;坤胡 ²;松青刘 ³

¹山东高等技术研究院

²山东大学

³ Shandong University

Corresponding Author: 202114951@mail.sdu.edu.cn

可重构 ADC（time-to-digital converter, ADC)系统具有灵活可重构与高集成度的特点，通过进
行编程，便可使该系统应用于新的实验场景，因此这种电子学读出系统受到了高度的关注。
我们将描述一种新型的可重构 ADC系统，该系统是一种基于时间数字转换器（time-to-digital
converter, TDC）的软核 ADC系统。其中 ADC功能是在 FPGA中实现的。
在硬件设计中，基于 FPGA的 ADC（FPGA-ADC）只需要一个额外的电阻和一块 FPGA。FPGA-
ADC允许用户对其采样率进行编程，并只需通过小的修改（调整电阻值）来调整 ADC的输入
电压范围。这种 FPGA-ADC设计具有灵活可重构和高密度的特点，可以极大减小读出电路的
尺寸。
探测器部分使用了两个测试单元。每个单元包含一个 1.535 mm×1.535 mm x 20 mm硅酸钇镥
晶体条和一个 SiPM。FPGA-ADC是数据采集（Data Acquisition,DAQ）系统的主要组成部分。
FPGA-ADC将对 SiPM的原始信号执行全波形采样，在电荷积分后，得到测试单元的能量与时
间分辨率。实验得到测试单元的能量分辨率约为 15.3%，时间分辨率约为 470 ps。

270

AMS同位素测量最新结果
Author: Jiahui Wei¹

¹ Shandong Institute of Advanced Technology

Corresponding Author: jiahui.wei@iat.cn

宇宙线是极端天体物理过程的重要信使，宇宙线的起源、加速和传播是跨越世纪的重大科学
问题。宇宙线中的锂原子核（Li）和铍原子核（Be）是初级宇宙线在银河系传播过程中碎裂
产生的次级宇宙线，它们的流强包含着关于宇宙线起源和传播的重要信息。次级宇宙线和初
级宇宙线的流强比可以用于测量宇宙线在银河系传播过程中穿越的物质量，Li和 Be的同位
素组分则可以为研究宇宙线传播过程提供重要的补充信息：7Li/6Li可用于检验初级 Li宇宙
线是否存在，放射性同位素10Be可用于测量宇宙射线在银河系中的传播年龄。当前对6Li/7Li
和10Be/9Be流强比的测量分别局限于低于 1 GeV/n和 2 GeV/n的能量，并且受到有限测量精度
的限制。Li同位素以及 Be同位素的流强则只在 0.3 GeV/n和 0.4 GeV/n以下被测量过。我们将
介绍基于阿尔法磁谱仪实验（AMS）在国际空间站上运行的头 12.5年中收集的数据，在 0.4
GeV/n到 12 GeV/n的能量范围内对 Li和 Be原子核同位素流强及流强比的测量结果。

分会场三 / 271

CollisionEnergyDependence ofHypertritonProduction inAu+Au
Collisions at RHIC
Author: 雨楼鄢 ¹

¹ N
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Despite extensive measurements on the production yields of light nuclei in heavy-ion collisions, a
consensus on their formation mechanism remains elusive. In contrast to normal nuclei, hypernuclei
carries strangeness and can offer an additional dimension for such studies. In particular, the hyper-
triton 3

ΛH, a bound state consisting of a proton, neutron and Λ hyperon, is the lightest known hyper-
nucleus with a very small binding energy of ∼ 130 keV. Currently, published measurements of the
3
ΛH yield are scarce and are limited to low (√sNN < 5 GeV) or high collision energies (√sNN ≥ 200
GeV). Precise measurements on the energy dependence of 3ΛH production will give invaluable infor-
mation on hypernuclei production mechanisms due to its unique intrinsic properties.

In this presentation, we will present comprehensive measurements of the collision energy depen-
dence of 3ΛH transverse momentum pT and pT -integrated yield at mid-rapidity in Au+Au collisions
at ten collision energies between√sNN = 3 and 27 GeV. It is found that thermal model calculations
overestimated the 3

ΛH yield and the 3
ΛH/Λ ratio by a factor of ∼ 2 in the reported energy region,

while coalescence calculations are closer to data. We will also present the mean pT of 3
ΛH as a

function of collision energy. The mean pT of 3
ΛH is observed to be lower than the Blast-Wave ex-

pectation using the same freeze-out parameters from light hadrons. These observations suggest that
similar to light nuclei, hypertritons are formed at a later stage than light hadrons possibly through
nucleon/hyperon coalescence during these collisions.

墙报展及评选 / 272

Electrical testing in ITk module assembly
Author: Chengwei Wang¹

¹ IHEP

Corresponding Author: wangchw@ihep.ac.cn

The ATLAS experiment is planning a complete replacement of its inner detector with a new all-
silicon inner tracker (ITk), consisting of a pixel detector in the region closest to the beam pipe, and
a strip detector at higher radii for the high luminosity phase of the LHC.

In order to facilitate a multi-site construction effort, the ITk strip detector employs a highly modular
design: the smallest structures (modules) are built into larger structures (staves and petals), which
are built into the still larger structures (cylinders and disks) that make up the detector.

Individual modules are planned to be operated in a long term test setup in order to study long term
effects from prolonged operation under detector-like conditions, i.e. cold, dry and high voltage.
Here we introduce a series of electrical testing involving sensor, powerboard, hybrid and module in
the quality control of ITk strip module assembly. We also present utilizing container technology for
quickly deploying software between different computers and detailed testing procedures embodied
in IHEP standard operating procedure webpage.

分会场五 / 273

TheStudy of High Counting Rate andHigh Precision Electromag-
netic Calorimeter for STCF
Author: 博王 ¹

¹ University of Science and Technology of China

Corresponding Author: wwangbo@mail.ustc.edu.cn
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The Super Tau-Charm Facility (STCF) is the next generation high luminosity e+e− collider focusing
on the tau-charm physics. STCF will achieve a luminosity of over 0.5 × 1035cm−2s−1 at 4 GeV,
resulting in a high event rate and a high beam background for the detector system. The background
count rate of over 1MHz permodule places new demands on the electromagnetic calorimeter (EMC):
maintaining good energy and position resolution under severe pileup conditions. Meanwhile, the
development of event timing and particle identification capability is also an important aspect of
calorimeter R&D, where a time resolution of better than hundreds of picoseconds is expected.

The STCF EMC is based on a fast pure CsI crystal and is read out by avalanche photodiodes (APD).
By considering the effect of crystal and electronics response, as well as the pileup condition, a com-
plete chain of simulation and reconstruction is implemented in the Offline Software of Super Tau-
Charm Facility (OSCAR).The architecture and module geometry of EMC are designed by optimizing
the physical performance under OSCAR. Based on the module design, a novel wavelength shifter
(WLS)-enhanced prototype is fabricated, which features fast time response and good signal-to-noise
ratio at a reasonable cost. The comprehensive test results on the prototype, especially on the radi-
ation hardness of the prototype, the uniformity of the light collection and the cosmic ray-timing
performance of the prototype, are also presented.

分会场五 / 275

用于大型粒子对撞机实验的 TPC读出电子学研制进展
Authors: 灿文刘 ¹; 衍骁杨 ¹; 智邓 ¹; 光华龚 ¹; 建蒙董 ¹; 辉荣祁 ²; 悦常 ²; 信佘 ²; 锦闲张 ²; 建春王 ²; 建张
²

¹清华大学

²中科院高能所

Corresponding Author: dengz@mail.tsinghua.edu.cn

时间投影室（TPC：Time Projection Chamber）可以提供精确的带电粒子三维径迹的测量，同
时具有低物质量和 dE/dx粒子鉴别能力，因此在高能粒子物理实验中得到广泛的应用。比如
在环形正负电子对撞机（CEPC）实验中，TPC成为主径迹探测器的首选探测器。为了实现百
微米的径迹分辨，TPC通常采用较小的读出焊盘，使得读出电子学密度和通道数目急剧增加。
针对 TPC探测器高密度读出需求，本文开展低功耗、高集成度读出电子学的研制工作，主要
包括：1）一款基于 65nm的低功耗波形采样和数字滤波前端 ASIC芯片及可扩展读出电子学
系统的研制；2）高粒子鉴别能力的像素型 TPC原型读出电子学的研制。

分会场五 / 276

TheATLAS ITk Strip Detector for the LHCPhase-II Upgrade
Author: Mengke CaiNᵒⁿᵉ

Corresponding Author: caimk@ihep.ac.cn

The Inner Tracker (ITk) of the ATLAS phase-II upgrade is aimed for function in future HL-LHC,
where the particle density and radiation levels will exceed current level by a factor of ten. An all-
silicon design was adopted to be faster and more spatial segmented, which requires much greater
power for the front-end system. The new design is also targeting higher irradiation resistance, while
the radiation length of the ITk remains reasonably low. The upgraded ITk will consist of multiple
layers of silicon detectors. The silicon pixel detectors will be installed on innermost layers, while the
silicon strip detectors on outer layers. This contribution focus on the strip region of the ITk. The cen-
tral region (barrel) consists of 4 cylindrical shaped layers, composed of rectangular short strip (˜2.5
cm) and long strip (˜5 cm) sensors. The forwards region (end-cap) consists of 6 disk shaped layers per
side, which covered by trapezoidal shaped strip sensors of various lengths and strip pitches.
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After the completion of final design reviews, the collaboration initialized a massive prototyping
program and several pre-production phases before commence the production. We will summarize
the current status of ITk upgrade pre-production and production on detector components, and an
emphasis on detector module assembly procedures, as well as QA/QC criteria.

分会场五 / 277

AMS-02 Layer0 Tracker Upgrade

Author: 子骏 Zijun徐 Xu¹

¹ IHEP

Corresponding Author: xuzj@ihep.ac.cn

The Alpha Magnetic Spectrometer (AMS-02) detector operates on the International Space Station.
It performs high-precision measurements of cosmic ray composition and fluxes, and searches for
antimatter and dark matter. To increase the cosmic-ray detection acceptance and improve the heavy
ion identification performance, the AMS collaboration plans to add a new layer (L0) of silicon tracker
on top of the existing AMS-02 detector. The new detector layer consists of 2 planes, which include
72 silicon strip detector ladders. Each ladder has 8, 10, or 12 silicon strip detector sensors (SSDs)
connected in serial, producing an effective strip length of about 0.6 to 1 meter. The total sensitive
area is about 8�ˆ2. All the ladders are assembled in IHEP, China.

We will present the system design of the L0 layer, the assembly procedures of ladders, and QA/QC
criteria. To study the detector ladder in cosmic rays and particle beams, and calibrate the L0 tracker
with particle beams before launching to space, a beam monitor has been produced. Details of the L0
layer ladder and beam monitor’s performance will be described.

分会场五 / 278

应用于 STCF ECAL 的全数字输出混合信号前端读出芯片研究进
展

Authors: 超刘 ¹;然郑 ¹;佳王 ¹;瑞光赵 Nᵒⁿᵉ;子崴赵 ¹;永才胡 ¹

¹西北工业大学

Corresponding Author: chaoliu@mail.nwpu.edu.cn

超级陶粲装置（STCF）作为下一代超高亮度正负电子对撞机，其设计亮度达到 0.5×10ˆ35
(cm)ˆ(-2) sˆ(-1)，高亮度设计对其探测器系统提出了新的要求与挑战。STCF电磁量能器（ECAL）
需要在高事例率环境下，对粒子的能量、位置、时间等进行精确测量。针对 STCF ECAL需
求，开展了低噪声、高计数率、能量时间同时测量的全数字输出混合信号前端读出 ASIC设
计与研究，提出了针对大输入端电容的前端读出电路噪声优化方法、一种支持事件触发的
可达兆赫兹的高计数率前端读出电路架构。采用标准 CMOS工艺设计实现了多款原型验证
芯片，测试结果表明，等效噪声电荷小于 0.4fC @CIN=270pF；在模拟探测器输出信号特征
下，时间测量精度优于 270 ps @QIN>200fC；单通道可接收事件率大于 400k，最高计数率可达
4MHz/ch。
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基于六边形像素几何结构的智能化 CMOS 像素探测器研究探
索
Authors: 瑞光赵 ¹;然郑 ²;佳王 ¹;晓敏魏 ¹;菲菲薛 ¹;永才胡 ¹

¹西北工业大学
² Northwestern Polytechnical University

Corresponding Author: zhaoruiguang@nwpu.edu.cn

CMOS像素探测器（CPS）已经广泛应用于粒子物理实验的带电粒子检测等领域，包括 STAR
实验、ALICE实验等，也是国际直线对撞机（International Linear Collider, ILC）顶点探测器方
案的有力竞争者。在 ILC中，大量来自背景束带电粒子在 CPS中形成额外命中，增加了探测
器系统的输出数据量。
研究团队拟通过研发片上集成人工神经网络的智能化 CMOS像素探测器专用集成电路，实现
背景束粒子命中的标记和片上筛除，完成海量数据的压缩，降低探测器系统的数据量。研究团
队完成了该方案的 FPGA级设计验证，开发了针对 CMOS像素探测器片上集成的 Clustering、
特征提取等关键模块的算法及电路架构。另一方面，考虑到六边形像素几何结构在相邻像素
数目等方面的优势，团队同步开展了相关的设计研究。

墙报展及评选 / 282

应用于高能物理实验的多通道、高分辨率 TDC 芯片设计与实
现
Authors: 子崴赵 ¹;然郑 ²;超刘 ²;佳王 ²;瑞光赵 ²;晓敏魏 ²;菲菲薛 Nᵒⁿᵉ;永才胡 Nᵒⁿᵉ

¹ Northwestern Polytechnical University

²西北工业大学

Corresponding Author: 1026705963@qq.com

正在我国进行建设的超级陶粲装置（STCF）中需要实现一种全新的、具有较好时间测量能力
的电磁量能器（ECAL），以满足背景噪声抑制、中子-γ甄别等物理需求。对时间测量电子学的
需求包括：不低于 100-ps的分辨率、2-μs以上的动态范围以及可多通道集成。因此，我们提
出了一种 3级量化结构的时间数字转换器（TDC），其中粗量化由可达到较大动态范围的计数
器实现；细量化则是基于一种改进的游标延迟环，利用两种延迟锁相环实现了亚门级延迟的
高分辨率。所提出的游标延迟环采用了自动复位机制来实现连续事件的测量，还可利用滑动
尺度测量原理显著提高其测量线性度。采用 180-nm标准 CMOS工艺实现了该 TDC原型芯片，
共集成了 8个测量通道，在 100-MHz参考时钟频率下可实现 41.7-ps的分辨率和 2.56-μs的动
态范围。测试结果显示，该 TDC的单射精度可达到 46.0-ps，DNL不超过 0.5-LSB，INL不超过
1-LSB，且各通道性能一致性较好。

墙报展及评选 / 284

基于多极性 QDC的 PET探测器评估
Authors: 博王 ¹;坤胡 ¹;小涵孙 ¹

¹山东大学

Corresponding Author: wangbo_ep@mail.sdu.edu.cn

伴随着 SiPM探测器在 PET探测器发展中的应用越来越广泛，PET对读出电子学的小型化和
低能耗提出了新的要求。我们提出了一个可以提供 128通道的多极性电荷数字转换器 (dQDC)
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的前端电子学方案。整个前端板包括模拟电路板和数字电路板，其中每一个通道仅包含模拟
电路板中两个电阻，一个运算放大器，一个电容，数字电路板中一个电压输入和放电的两个
FPGA I/O接口。数字电路板采用了一个低功耗的 FPGA作为整个电子学的数据采集系统，使
用 SSTL Ⅱ标准作为输入电压的比较端口，因此可以节省 FPGA的 I/O接口数量，提供更多通
路集成的可能。通过对前端板每个通道的噪声，线性度和均匀度进行测试，证明前端板的作
为 PET读出系统的可靠性。两个 SiPM阵列耦合一个 15*15的 LYSO晶体阵列组成双端读出的
PET探测器使用本读出系统得到了清晰的晶体分辨图，峰谷比为 6.02的剖视图和 13.2%的能
量分辨率。并且目前已经调试出基于 FPGA的时间数字转化器 (TDC)，时间分辨率能达到 18
ps，为 PET的时间分辨率和互作用深度测试做了准备。

墙报展及评选 / 285

Development of highly granular hadronic calorimetry with glass
scintillator tiles
Authors: Dejing Du¹; Yong Liu²

¹ IHEP
² Institute of High Energy Physics

Corresponding Author: dudejing@ihep.ac.cn

To achieve precise measurements of the Higgs, W, Z bosons, and the top quark, the future electron-
positron colliders, such as the Circular Electron Positron Collider (CEPC), require their detector
systems to have an unprecedented high jet energy resolution. Based on the particle flow algorithms
(PFA), the CEPC team has proposed a new detector concept named “the 4th detector concept”.
As one of the key sub-detectors, a novel design of highly granular sampling hadronic calorimetery
(HCAL) has been proposed, which major motivation is to significantly improve the hadronic energy
resolution using high-density glass scintillator tiles to achieve a higher energy sampling fraction.
The Geant4 full simulation was used to evaluate the hadronic performance with single hadrons and
the physics potential of the PFA performance for HCAL with glass scintillator tiles (GSHCAL). In
addition, the R&D of new glass scintillator materials are ongoing within a collaboration with an
aim to achieve high density, high light yield and low cost. We developed a dedicated test system
and conducted the beamtest to assess the performance of an individual glass scintillator tile. This
contribution will introduce the design and optimization of GSHCAL in simulation, and will also
include some experimental results.

分会场五 / 286

40GHz TES探测器的仿真优化与加工
Author: 双双袁 Nᵒⁿᵉ

Corresponding Author: yuanss@ihep.ac.cn

宇宙微波背景辐射（CMB）是宇宙大爆炸后早期冷却过程产生的遗留辐射，保留了丰富的宇宙
早期信息。目前 CMB实验的主要观测目标已经变为极其微弱的 B模式极化，在大尺度上测量
CMB的 B模式偏振是探测在暴涨时期产生的张量扰动（原初引力波）的最主要方式。这需要
在观测中使用极低噪声等效功率的探测器。超导转变边沿探测器（Transition Edge Sensor,TES）
是以超导薄膜作为温度计的一种热平衡探测器，具有极低的噪声和极高的灵敏度，是当前主
流的 CMB望远镜探测器。TES探测器可探测低频、中频和高频的 CMB信号，低频范围的探
测主要是在 40GHz附近观测。通过 TES探测器来探测 CMB的 B模式极化，微波信号被耦合
到电路当中，通过平面正交模耦合器、共面波导、微带线、滤波器、交叉器等微波链路结构，
进行频率选通后传输到 TES探测器。因此需要首先对前端微波器件进行仿真设计，通过修改
微波器件的结构尺寸以及优化材料可以对其性能进行优化。我们选用了低损耗的富硅衬底重
新开展了 40GHz TES探测器前端微波链路的设计，对平面正交模耦合器、共面波导转微带线
的阻抗匹配段、滤波器以及交叉器结构的仿真设计与计算，通过仿真优化，在 30GHz˜50GHz
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范围内，微波信号最小透过率在 88%以上。通过微纳加工手段来进行 TES探测器芯片的加工，
芯片结构是按层生长的。我们选用定制的已长有低应力 SiNx的硅片作为起始硅片，整个工艺
流程包括 9次光刻、5次干法刻蚀、1次湿法刻蚀、3次剥离、3次磁控溅射和 4次电子束蒸
发。我们测量了最后整体的加工误差大约有 1um的偏移，但由于提前预留的余量充足，所以
1um的偏移不影响 TES的性能。加工的重难点主要在于 Nb的高选择比刻蚀、氮化硅及 AlMn
的生长，工艺的均匀性以及稳定性，以及最后一步的深硅刻蚀。目前采用了新的 Nb线层刻蚀
配方，在保证高刻蚀选择比的前提下，降低刻蚀侧壁的垂直度，使薄层金属更容易搭接，目
前的工艺已经可以保证有比较高的成功率。现在在做的新一版 TES加工，等最后一步深硅工
艺摸索出来以后有望得到完整的符合要求的 TES单像素芯片，进而可以对 TES整体进行光学
测试，为后续 TES阵列的加工提供保证。

分会场五 / 287

基于感应线圈的磁单极子探测方案设计

Author: 昌庆叶 ¹

Co-authors: Qing Lin ¹;贝戈刘 ²;�曹 ²;雷赵 ²

¹ University of Science and Technology of China

²中国科学技术大学

Corresponding Author: ycq@mail.ustc.edu.cn

磁单极子作为大统一理论预言的基本粒子，在解释电荷量子化和宇宙暴胀模型等方面扮演着
至关重要的角色。SCEP实验组提出了一种基于室温线圈和塑料闪烁体的符合探测手段，用
以探测磁单极子。其中利用线圈探测的基本原理是通过探测磁单极子穿过线圈时产生的感应
信号，这对信噪比有着严格的要求。为此，SCEP实验组提出了两种探测感应信号的方案——
ADC读出方案和磁力仪读出方案。本报告将围绕这两种方案展开，介绍它们的基本结构，并
详细阐述感应信号及各部分噪声的特征。为了提高信噪比，我们进行了初步的优化设计，并
给出了最终的预期信噪比。

288

AMS反氘测量
Author: 森泉卢 Nᵒⁿᵉ

Corresponding Author: lusq@ihep.ac.cn

宇宙线反氘是暗物质湮灭的潜在信号之一，其特征是具有很低的天体物理学背景。阿尔法磁
谱仪 (AMS)是目前唯一运行在太空中的磁谱仪，能够精确分辨宇宙线中的正反粒子，我们将
报告使用 AMS进行宇宙线反氘测量的最新进展。

289

利用国际空间站上的 AMS实验测量宇宙线电子、正电子的各向异
性

Author: 彤苏 ¹

¹ Shandong Institute of Advanced Technology
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通过对高能宇宙线在全天区分布的各项异性研究可以帮助我们理解宇宙线的起源、传播和加
速过程。我们利用国际空间站上的阿尔法磁谱仪（Alpha Magnetic Spectrometer，AMS）实验
所收集的宇宙线数据研究了 16GeV-500GeV的宇宙线电子、正电子在银河坐标系中方向分布的
各向异性。报告将展示 AMS电子、正电子偶极各向异性的测量结果，并讨论该结果的物理意
义。

290

AMS实验测量宇宙线氘同位素的最新结果
Author: 伟伟许 ¹

¹ Shandong University

Corresponding Author: wxu@cern.ch

本报告将介绍 AMS实验关于宇宙线氘原子核流强和成分测量的最新结果。AMS实验基于收
集的 2100万宇宙线氘（D）原子核，精确测量了 1.9 GV至 21 GV刚度范围内的 D流强。在整
个刚度范围内，D与质子（p）、氦-3（He3）、氦-4（He4）的流强展现出几乎相同的时间变化关
系。在 4.5 GV以上，D/He4流强比不随时间变化，其刚度依赖性可以用指数为-0.108+/-0.005
的单一幂律谱描述。这与 He3/He4流强比的幂律谱指数（-0.289+/-0.003）显著不同。在 13 GV
以上，D与 p具有相同的刚度依赖性，D/p流强比为常数 0.027+/-0.001。这些现象意味着宇宙
线氘核存在初级成分。通过一种模型无关的方式，我们得到初级 D成分相当于（9.4+/-0.5）%
的 He4，次级 D成分相当于（58+/-5）%的 He3。

291

宇宙线原子核能谱的时间变化测量
Author: 兆民王 ¹

¹山东高等技术研究院

Corresponding Author: zhaomin.wang@iat.cn

测量宇宙线原子核能谱随时间的变化是研究太阳活动的关键手段。安装在国际空间站上的阿
尔法磁谱仪（AMS）是一个大接受度，长周期观测（预计将覆盖两个太阳活动 11年周期）的
空间磁谱仪实验设备，能够以前所未有的精度对 GeV至 TeV能量区间内的宇宙线能谱进行测
量。本报告将介绍基于 AMS实验所测量的宇宙线锂、铍、硼、碳、氮、氧等原子核能谱在
2011年 5月至 2023年 11月期间（完整覆盖一个太阳活动周期）随时间的变化，同时讨论不
同电荷的宇宙线受到太阳调制效应的差异。

墙报展及评选 / 292

Analytical solution of the nonlinear QCD evolution equations us-
ing the homogeneous balance method
Author: 燕兵蔡 ¹

Co-authors: 旭荣陈;晓鹏王

¹贵州财经大学
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The QCD evolution equations serve as both a theoretical cornerstone and an experimental founda-
tion in high-energy nuclear physics, which are powerful for studying quantum chromodynamics,
understanding hadron structure and interaction between hadrons. QCD predicts that the gluon den-
sity inside hadrons will increase rapidly in high-energy collisions, and eventually form a high gluon
density saturation state. This saturation effects can be described by the nonlinear BK and GLR-MQ
equations. In order to provide a more intuitive physical picture and analyze the saturation property
of these nonlinear evolution equations, we employ the homogeneous balance method for the first
time to obtain the analytical solutions of the BK equation and the GLR-MQ equation. It is found
that the analytical solutions can naturally obtain the geometric scaling properties observed in high-
energy physics experiments. By fitting the experimental data, we determine the free parameters
in the analytical solution and obtain the exact solution of the evolution equation, which is in good
agreement with the numerical solution. We also predict the J/ψ meson production by using the exact
solution. The numerical results show that the exact solution can describe the J/ψ meson production
well.
References：
[1] Yanbing Cai, Xiaopeng Wang and Xurong Chen, Analytic solution of the Balitsky-Kovchegov
equation with a running coupling constant using the homogeneous balance method, PHYSICAL RE-
VIEW D 108, 116024 (2023).
[2] Yanbing Cai, XiaopengWang and Xurong Chen, New analytical solution of the nonlinear Gribov-
Levin-Ryskin-Mueller-Qiu equation, arXiv:2401.15651 [hep-ph].
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High-granularity Crystal ECAL R&D for Future Higgs Factories

Authors: Baohua Qi¹; Yong Liu²

¹ IHEP

² Institute of High Energy Physics

Corresponding Author: qibh@ihep.ac.cn

Following the demand for precise measurements of the Higgs, Z/W bosons and the top quark, future
lepton colliders, e.g. the Circular Electron Positron Collider (CEPC), are required to meet stringent
requirements on the calorimetry systems to achieve unprecedented jet energy resolutions. As part
of CEPC’s“4th detector concept”, a novel high-granularity crystal electromagnetic calorimeter
(ECAL) has been proposed, with an optimal EM resolution of 2 − 3%/

√
E(GeV ) and sufficiently

low detection limit of photons. By utilising the Particle Flow Approach (PFA) with other optimised
sub-detectors, this new ECAL design concept is expected to improve the Boson Mass Resolution
(BMR) from 4% in the CEPC CDR to 3% level.

Significant R&D efforts have been undertaken in the design of this crystal ECAL. Geant4 full sim-
ulations have been carried out to assess the impact of light yield and time response of the crystal.
Laboratory measurements with characterisations of crystal, silicon photo-multipliers (SiPMs) and
readout electronics have been conducted, providing validation of the simulations and evidence on
the hardware feasibility. Besides, a small-scale crystal module has been developed and tested under
beam conditions for performance studies and system-level investigations.

This report introduces the design of the novel high-granularity crystal ECAL, outlines its physics
potential, and presents the latest progress on hardware activities.
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基于 AMPT模型对 isobar实验中手征磁效应及其椭圆流关系的研
究
Author: 宇王 ¹

¹华中师范大学

Corresponding Author: wangyuxx@mails.ccnu.edu.cn

对手征磁场效应 (Chiral Magnetic Effect, CME)的测量在近十年的高能核物理实验领域是一个
热门方向。通常的实验手段包括寻找带电粒子及其来源的部分子 (parton) 由于受磁场影响
而产生的各向异性运动，尤其是在相对于碰撞反应平面 (Reaction Plane, RP)垂直方向。为此
需要分离 CME驱动的信号和作为相对背景的集体事件流 (flow)尤其是其二阶部分即椭圆流
(elliptic flow)，具体实验过程为通过电荷同号和异号的带电强子对与 RP 关联，测量各自的
flow相关数值 γ，再通过二者差值定义出 Δγ作为核心观测量，并扣除统计波动和其它非流
(non-flow)物理机制影响。
基于以上原理，STAR实验组提议并实施了 isobar实验，对比 Ru+Ru和 Zr+Zr两个碰撞系统。
由于两者具有相同的核子数和不同的质子数，理论上预期产生相同的椭圆流背景和不同的
CME信号。然而，实验结果表明它们的流背景亦存在差异，因此需要仔细排除椭圆流比较过程
可能引入的偏差，特别是对 RP测量的不同快度区自关联，和实际参与碰撞的核子数 (number
of participants, Npart)的测量手段差异，以及随之产生的碰撞区域中心度划分 (centrality)。
为此，我们利用 AMPT模型，模拟和对比 STAR isobar实验的碰撞系统对椭圆流测量，并详细
给出不同 RP和 centrality测量导致的 Ru+Ru和 Zr+Zr椭圆流差异。由于 AMPT模型未考虑磁
场效应，因此我们期待以上模型给出的 isobar椭圆流差异能够为实验测量排除相应的手段偏
差提供一定启示。
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CEPC液闪-钨薄片型电磁量能器设计和初步测试
Author: 恒宇汪 ¹

¹中国科学院高能物理研究所

Corresponding Author: wanghengyu@ihep.ac.cn

CEPC量能器采用粒子流算法来准确测量 higgs和 WZ玻色子，需要具备优秀的三维空间分
辨率和能量分辨率。取样型量能器由于能够提供良好的颗粒度和较低的成本，成为 CEPC量
能器的首选。然而，由于结构限制，与全吸收量能器相比，采样量能器的能量分辨率较差。
Shashlik量能器由交替层次的塑料闪烁体和铅组成，能够提供良好的能量分辨率以弥补这一
缺点，并已被 KOPIO和 NICA实验采用。基于这些考虑，我们提出了一种新颖的取样型电磁
量能器设计，用于 CEPC实验，即液体闪烁体钨片 ECAL。该量能器由百微米厚的液体闪烁体
和钨片交替排列而成，采用极为精细的取样策略来优化量能器单元结构，使量能器单元具有
良好能量分辨性能。为了评估我们提出的量能器方案的性能，我们使用 Geant4模拟其物理和
光学特性。预计该方案将在 1 GeV时实现优于 5%的能量分辨率和优于 100 p.e./MIP的光产额，
这与现有的 CEPC取样量能器方案相比具有明显的改进。此外，采用快发光的液体闪烁体作
为灵敏材料，使其成为潜在的 5D量能器设计方案，这对于 CEPC电磁量能器来说具有巨大潜
力，有望成为一个良好的备选方案。

分会场五 / 296

应用于高亮度电子对撞机内径迹探测器的MAPS芯片设计
Author: 东薇宣 ¹

¹中国科学技术大学

Page 98



中国物理学会高能物理分会第十四届全国粒子物理学术会议（2024） / Book of Abstracts

Corresponding Author: dwxuan@mail.ustc.edu.cn

MAPS是高能物理实验中内径迹探测器重要的实现方式之一，其具有物质量低、空间分辨高
等特点。兼具时间测量和能量测量功能的 MAPS通常被称作 5D MAPS，有利于进一步提高径
迹重建效率，但也给芯片设计带来了更大的挑战。本研究面向下一代高亮度电子对撞机内径
迹探测器，基于不同工艺和优化方案开展低功耗 5D MAPS的设计工作。其中在 GSMC130 nm
工艺下，像素单元尺寸为 33.2 μm×33.2 μm，通过对多个像素单元的数字输出错位做”或”并
编码的方式合并读出通道，并基于超级像素进行数据读出，从而降低数字功耗。同时，超级
像素内集成 500 MHz启停型 VCO用于细时间计数，使时间测量精度大幅降低到 2ns，且不产
生额外静态功耗。外围电路包含击中信息的读出、时间戳校准、汇总、缓存、组帧、编码和
高速串行化等功能。预计芯片总功耗小于 60 mW/cm²。

分会场三 / 297

Non-Abelian Chiral Kinetic Theory

Author: Jian-Hua GaoNᵒⁿᵉ

Co-author: Xiao-Li Luo

Corresponding Author: gaojh@sdu.edu.cn

We derive the chiral kinetic equation in non-Abelian gauge field with consistent semiclassical ex-
pansion. Within new expansion scheme, we disentangle the Wigner equations up the second order
and find that Wigner equations do not lead to constraint equations. We integrate the covariant
chiral kinetic equations in eight-dimensional phase space and obtain the chiral kinetic equations in
seven-dimensional phase space.

分会场三 / 298

Looking for CEP using Deep-learning quasi-particle model

Author: 甫鹏李 ¹

Co-authors: Long-Gang Pang ; Guanyou Qin

¹ Central China Normal University

Corresponding Author: fupengli29@mails.ccnu.edu.cn

Exploring the location of the critical end point (CEP) in theQuantumChromodynamics (QCD) phase
diagram is an important scientific problem that has remained unsolved for decades. Recent studies
suggest that the CEP may exist within the QCD matter produced in the beam energy scan project of
heavy ion collisions at√sNN = 3− 7.7 GeV. First-principle Lattice QCD calculations are hindered
by the well-known sign problem at such high baryon chemical potential. We have developed a quasi-
particle model for hot and dense QCDmatter, where three artificial neural networks are constructed
to represent the masses of quasi-particles as functions of temperature T and baryon chemical po-
tential µB . This model is calibrated using data from lattice QCD and hadron resonance gas at zero
µB . The equations of state derived from our quasi-particle model are in good agreement with Lat-
tice QCD results at small µB , using Taylor expansion. Moreover, through susceptibility analysis,
the quasi-particle model predicts that the CEP is approximately located at (µB , T ) = (630, 116)
MeV.
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Determine the neutron skin thickness of Pb208 by relativistic
semi-isobaric collisions
Author: 琦刘 ¹

¹北京大学物理学院

Corresponding Author: 2101110100@stu.pku.edu.cn

The neutron skin thickness of the benchmark nuclei 208ˆPb is crucial for our understanding of the
equation of state of nuclear matter. Several observables in relativistic heavy ion collisions are found
to be sensitive to the neutron skin, and the uncertainties from the bulk evolution can be canceled
out by the collision of its isobaric partner. In this talk, we discuss the effect of the neutron skin on
the ratio observables in semi-isobaric collisions, i.e., 208ˆPb + 208ˆPb collisions and 197ˆAu + 197ˆAu
collisions. Our results indicate that the 208ˆPb and 197ˆAu have similar magnitude of neutron skin
thickness, as the two isobaric collision systems follow the same scaling behavior. Our results can
shed light on the determinations of neutron skin and nuclear symmetry energy in relativistic heavy
ion collisions.

300

基于 CDEX实验的加速暗物质研究
Author: 锐徐 ¹

Co-authors: 丽桃杨 ¹;骞岳 ¹

¹清华大学

Corresponding Author: xr20@mails.tsinghua.edu.cn

暗物质及其直接探测是当代物理学的重大基础前沿课题。暗物质直接探测实验向更低阈值和
更高灵敏度的区间发展。宇宙空间中的暗物质可以与高能粒子发生碰撞，被加速到极高的动
能，这种暗物质被称为加速暗物质。加速暗物质有很高的动能，使得质量低于 1GeV的轻暗物
质也有足够多的动能在探测器中产生超出阈值的信号，从而大大拓展暗物质研究的质量灵敏
区间。CDEX合作组利用低阈值低本底的高纯锗暗物质实验数据，对宇宙线加速暗物质、耀
变体加速暗物质和太阳反射暗物质开展了系统研究，得到了多项国际领先的物理结果。此外，
CDEX合作组还开发了包含 CJPL附近精确山形的地球屏蔽蒙特卡洛模拟软件包，并支持加速
暗物质地球屏蔽效应计算。未来 CDEX合作组将进一步对更多加速暗物质情景，以及相关调
制效应开展研究。

分会场一 / 301

Massive ScatteringAmplitudes for StandardModel: On-shellMassless-
Massive Correspondence and the On-shell Higgsing
Authors: 江浩于 ¹;郁涵倪 ²;超邬 ³

¹中科院理论所
² I
³ ITP, CAS

Corresponding Author: niyuhan@itp.ac.cn

Wepresent a comprehensive exploration of the on-shell Higgsmechanismusing themassless-massive
correspondence (MMC) applied to scattering amplitudes in the Standard Model. The MMC, inte-
grated with power counting based on the v/E expansion (where v denotes the electroweak vacuum
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expectation value (VEV)), is derived from spinor splitting and energy scaling of massive amplitudes.
For an n-point massive amplitudeMn, its energy scaling is categorized as [Mn]l ∼ E4−n(v/E)l,
aligning it with an (n + l)-point massless amplitude An+l ∼ [Mn]l. The Higgs mechanism is re-
flected in all order matching (l ≥ 0). Notably, when l > 0, the additional l Higgs bosons in An+l

manifest as VEVs in the infrared (IR), thereby matching An+l to [Mn]l. This transition, elucidating
how the surplus Higgs bosons at high energy contribute to VEVs at low energy, is called the on-shell
Higgsing mechanism.

分会场五 / 303

TRACCC在 CEPC顶点探测器中的应用
Author: 逸舟张 Nᵒⁿᵉ

Co-authors: Weidong Li ¹; Tao LIN ¹; Xiaocong Ai ²; Jiaheng Zou ¹;腾李 ³; Xingtao Huang ³

¹高能所
² Zhengzhou University

³ Shandong University

Corresponding Author: zhangyz@ihep.ac.cn

环形正负电子对撞机（Circular Electron Positron Collider, CEPC）实验，主要用于精确测量希
格斯玻色子的性质，并寻找超越标准模型的新物理。CEPC的顶点探测器（VTX detector）位
于探测器最内层，在确定碰撞事件的顶点方面起着主导作用,对碰撞事件重建与分辨至关重
要。顶点探测器还负责为后续重建算法提供种子，以在外部探测器中寻找径迹。TRACCC是
ACTS的研发线之一，旨在开发出能在异构设备上加速运行的、通用的径迹重建算法。

本报告将介绍：基于 TRACCC开发 CEPC顶点探测器种子寻找算法，并将其集成到 CEPC软
件（CEPC software, CEPCSW）环境中。CEPCSW采用 Gaudi作为底层框架，使用 DD4hep作
为探测器描述工具、EDM4hep作为事件数据模型。CEPC顶点探测器有三层，每层的两侧都
安装有硅像素传感器。为适应这种特定的探测器结构，TRACCC中的默认种子寻找算法（使
用三个空间点组成一个种子）已被扩展为使用六个空间点组成种子的算法。此外，报告还介
绍了一种在种子寻找算法中优化内存使用的方法，通过使 EDM4hep和 VecMem共享内存，避
免了数据复制带来的额外开销。最后，报告将展示上述工作的物理性能和计算性能测试结果，
并进行评估和分析。

304

CDEX实验中新型暗物质相互作用研究
Author: 刘家璇 Nᵒⁿᵉ

Corresponding Author: liujiaxu21@mails.tsinghua.edu.cn

弱相互作用大质量粒子（WIMPs）作为最著名的暗物质候选粒子之一，已有大量直接探测实
验对其进行探测，目前对WIMPs的参数空间的排除区域几乎就要达到中微子地板。许多新的
轻质量暗物质候选粒子如轴子类暗物质、暗光子暗物质、费米子暗物质近年来逐渐成为研究
热点。这些轻质量暗物质候选粒子对直接探测实验的本底及能量阈值提出了更高的要求。
本报告将介绍目前 CDEX 实验组对轴子类暗物质、暗光子暗物质、费米子暗物质的探测结
果。
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RECODE：高纯锗反应堆中微子相干散射实验
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Authors: 丽桃杨 ¹;力王 ²

¹清华大学
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Corresponding Author: wangl@bnu.edu.cn

中微子与原子核的相干性弹性散射（CEvNS）是粒子物理标准模型下 MeV量级中微子与物
质的主要相互作用过程之一。利用 CEvNS测量中微子，不仅是对传统中微子探测方法的有
力补充，同时也使得中微子探测器的小型化成为可能。RECODE实验基于低阈值的点电极高
纯锗探测器技术，在三门核电开展反应堆中微子相干性弹性散射过程测量。本报告将介绍
RECODE高纯锗反应堆中微子 CEvNS实验计划及最新进展。

306

Revisiting primordial neutrino asymmetries, spectral distortions
and cosmological constraints with full neutrino transport
Authors: 江浩于 ¹;沅桢李 ²

¹中科院理论所

² University of Chinese Academy of Sciences

Corresponding Author: liyuanzhen@itp.ac.cn

The primordial neutrino asymmetries leave significant imprints on the evolution of the universe and
can therefore be constrained by cosmological observations of Big Bang Nucleosynthesis (BBN), the
Cosmic Microwave Background (CMB), and Large Scale Structure (LSS).
In this paper, we present a systematic study of the implications and corresponding constraints of the
primordial neutrino asymmetries under a precise and accurate treatment of neutrino decoupling.
For the neutrino decoupling process, we solve the full quantum kinetic equations (QKEs) for neutri-
nos and antineutrinos, which are derived from the closed-time-path (CTP) formalism, and evaluate
the resulting effective number of neutrinos Neff and the spectral distortions for neutrinos and an-
tineutrinos.
We then study the implications of the primordial neutrino asymmetries on the BBN, CMB and LSS
using the resulting neutrino density matrices from the QKEs.
In comparison with the traditional treatments using the Fermi-Dirac distribution for neutrinos, we
find that the actual density matrices are important to obtain accurate results of the implications,
especially for the helium abundance in the BBN and the free-streaming effects of massive neutrinos.
We also find the dependence of the Baryon Acoustic Oscillations (BAO) on the primordial neutrino
asymmetries, suggesting its potential to constrain the primordial neutrino asymmetries.
This is confirmed by the MCMC analysis with the data from EMPRESS, Planck and BOSS. We find
that the combined constraint on the neutrino degeneracy parameter from EMPRESS, Planck and
BOSS is ξν = 0.024+0.012

−0.013, deviating from zero by 1.8σ, which is 0.4σ smaller than the constraint
without the BOSS data.
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Mass production of RPC readout panels for ATLAS Phase-II up-
grade and R&D on thin gas gap production at USTC
Author: Dongshuo Du¹

¹ USTC

Page 102



中国物理学会高能物理分会第十四届全国粒子物理学术会议（2024） / Book of Abstracts

Corresponding Author: ddszhg@126.com

In order to cope with the High-Luminosity Large Hadron Collider, the current ATLAS Muon system
foresees a significant upgrade during the Long Shutdown-3. For the muon trigger, three layers
of thin-gap Resistive Plate Chambers (RPC) will be added to the BI (Barrel Inner) region. This new
generation of RPC benefits from the thin-gap structure to achieve the required higher rate capability.
At the same time, it is also very challenging for detector production, quality assurance, and quality
control.

Our Chinese ATLAS group undertook the construction of 912 readout panels, the fabrication of 72
BI gas gaps, and the assembly of 360 singlets for the upgrade. To fulfill the BI-RPC project in China,
we have established and optimized the vacuum-bag-based method for honeycomb readout panel
production in our laboratory at USTC.The same method is also applied to the production of readout
panels in the industry. The speed and quality of readout panel production have been significantly
accelerated. The production procedures of the gas gap prototypes at USTC are presented. The gas
gaps are oiled at a room temperature of 40℃ and flushed with heptane before applying the Lin-
seed oil. This process can significantly enhance the quality of linseed oiling on the inner surfaces
of the Bakelite RPC. The quality of those gas gap prototypes are checked and the results are very
promising.
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利用 AMS02宇宙线周期性能谱对太阳调制模型进行研究
Author: 娟吴 ¹

¹中国地质大学（武汉）

Corresponding Author: wu@cug.edu.cn

近年来，AMS02实验发布了质子、氦核及氦核同位素的周期性能谱，这些数据显示出与太阳
调制有关的时间结构。基于这些实验数据，我们采取了一种不依赖宇宙线星际能谱的方法，
利用基准 t1时刻的测量数据来预测任意 t2时刻的宇宙线能谱。结合最小 chi2方法，我们在力
场近似及其他解析模型中，采用与磁刚度无关的调制参数 ϕ，验证了传统模型在太阳活动极
大期与观测数据产生较大偏差。进一步地，我们在不同磁刚度区间内估算出调制参数 ϕ的最
佳拟合值，探索了太阳调制模型的刚度依赖性。

墙报展及评选 / 309

高能重离子碰撞中夸克自旋关联和自旋 3/2重子的张量极化
Authors: 子涵俞 ¹;济鹏吕 ²;哲张 ¹;作堂梁 ¹

¹ Shandong University

²山东大学

Corresponding Author: 202117012@mail.sdu.edu.cn

2023年 STAR合作组对重离子碰撞中矢量介子整体自旋排列的测量结果 [1]表明，碰撞产生的
夸克胶子等离子体 (QGP)中的夸克不仅存在整体极化，还存在整体自旋关联，进而使得对碰
撞系统中夸克自旋关联的研究成为了高能自旋物理领域新的增长点。在文献 [2]中，我们提出
了一种系统描述碰撞系统中夸克关联的方法，并证明了矢量介子的矢量极化和两夸克自旋关
联之间有紧密联系。进一步地，在文献 [3]中，我们利用相同的理论框架，发现自旋 3/2重子
的二阶和三阶张量极化，分别依赖于夸克系统中的两夸克和三夸克关联，并且计算了具体的
极化分量与相应的夸克自旋关联之间的关系。本报告的主要目的是介绍自旋 3/2重子张量极
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化和对应夸克关联之间的关系，以及如何通过测量自旋 3/2粒子的级联衰变来确定相应的极
化分量和夸克的自旋关联。

参考文献
[1] M. S. Abdallah et al. [STAR], Nature 614, no.7947, 244-248 (2023) doi:10.1038/s41586-022-
05557-5 [arXiv:2204.02302 [hep-ph]].
[2] J. P. Lv, Z. H. Yu, Z. T. Liang, Q. Wang and X. N. Wang, Phys. Rev. D 109,114003(2024)
doi:10.1103/PhysRevD.109.114003 [arXiv:2402.13721 [hep-ph]].
[3] Z. Zhang, J. P. Lv, Z. H. Yu and Z. T. Liang, [arXiv:2406.03840 [hep-ph]]

分会场三 / 310

重离子碰撞过程中夸克整体自旋关联

Authors: Qun Wang¹; Xin-Nian Wang²;子涵俞 ³;济鹏吕 ³;作堂梁 ³

¹ University of Science and Technology of China

² Central China Normal University/Lawrence Berkeley National Laboratory

³ Shandong University

Corresponding Author: jipenglv@mail.sdu.edu.cn

STAR合作组在《自然》杂志上发表了他们对高能重离子碰撞中Λ超子整体极化和ϕ，K∗0 矢
量介子整体自旋排列的实验结果 [1,2]，不仅证实了夸克物质整体极化这一新现象 [3,4]，使自
旋极化的研究成为高能核物理前沿新方向，而且表明在相对论性重离子碰撞中，夸克和反夸
克在反应平面法线方向上可能存在很强的自旋关联，从而使夸克自旋关联的研究成为当前该
方向新的增长点。在文献 [5]中，我们提出了一种系统性的方法来描述夸克物质中的这种关
联，并将其分类为局域和长程夸克自旋关联。我们的研究表明有效的夸克自旋关联包括直接
源于动力学过程的真正自旋关联，以及考虑其它自由度平均引起的诱导关联。我们还展示了
如何通过测量矢量介子的自旋密度矩阵以及超子-超子和超子-反超子的自旋关联来研究这种
关联，并阐明了这些可观测量与夸克和反夸克自旋关联之间的关系。本报告的目标是系统介
绍 [5]中关于夸克自旋关联的研究，并对未来发展进行讨论。

参考文献
[1] L. Adamczyk et al. [STAR Collaboration],“Global Λ hyperon polarization in nuclear colli-
sions: evidence for the most vortical fluid,”Nature 548, 62 (2017). doi:10.1038/nature23004.
[arXiv:1701.06657 [nucl-ex]].
[2] M. S. Abdallah et al. [STAR], Nature 614, no.7947, 244-248 (2023) doi:10.1038/s41586-022-
05557-5 [arXiv:2204.02302 [hep-ph]].
[3] Z. T. Liang and X. N. Wang,“Globally polarized quark-gluon plasma in non-central A+A
collisions,”Phys. Rev. Lett. 94, 102301 (2005) [erratum: Phys. Rev. Lett. 96, 039901 (2006)]
doi:10.1103/PhysRevLett.94.102301 [arXiv:nucl-th/0410079 [nucl-th]].
[4] Z. T. Liang and X. N. Wang, Phys. Lett. B 629, 20-26 (2005)
doi:10.1016/j.physletb.2005.09.060 [arXiv:nucl-th/0411101 [nucl-th]].
[5] J. P. Lv, Z. H. Yu, Z. T. Liang, Q. Wang and X. N. Wang, Phys. Rev. D 109,114003(2024)
doi:10.1103/PhysRevD.109.114003 [arXiv:2402.13721 [hep-ph]].

分会场五 / 311

LHCb实验超快电磁量能器的研发

Author: 之洋原 ¹

¹北京大学
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Corresponding Author: yuanzy@pku.edu.cn

为了充分利用高亮度大型强子对撞机为味物理带来的机遇，LHCb实验计划在 2032年左右对
整个探测器进行二期升级，以应对高事例堆积、高辐照剂量等极端运行环境带来的一系列挑
战。在 LHCb探测器二期升级中，电磁量能器 PicoCal最靠近束流管区域计划采用基于高精度
致密钨栅格和超快 GAGG晶体的 SPACAL技术，LHCb中国组正在主导相关技术的研发。本报
告将重点介绍 LHCb电磁量能器升级的整体设计，中国组在高性能闪烁晶体（GAGG晶体）的
研制，高精度致密钨吸收体开发，原型机研制，以及相关的模拟、测试和束流实验等。

312

基于 LHAASO-KM2A对宇宙线大尺度各向异性的观测
Authors: 伟燕张 ¹;卫高 ²;树旺崔 ¹;洪魁吕 ²

¹河北师范大学
²中科院高能物理研究所

宇宙线的到达方向呈现微弱的各向异性分布，强度在万分之几到百分之几的量级。随着能量
的增加，宇宙线的大尺度各向异性强度和分布形态呈现明显的变化。宇宙线各向异性的起因
尚未明确，可能与宇宙线的传播、源的分布以及局部磁场扰动等有关。测量宇宙线的各向
异性，特别是对高能宇宙线以及宇宙线成分的测量，对宇宙线的传播等理论提供重要依据。
LHAASO海拔 4410米，覆盖面积超过一平方公里，采用多种探测手段，具有很宽的能量测量
范围和良好的粒子鉴别能力。LHAASO能够实现对高能宇宙线（PeV能量级）各向异性的精
确测量，解决现有实验在高能区域测量精度有限的问题。能够实现对宇宙线轻、重成分的测
量，填补目前对宇宙线成分各向异性实验观测的空白。

分会场三 / 313

The effect of baryon conservation and nucleon-nucleon correla-
tion on the light nuclei production at √sNN = 3 GeV

Author: 倩茹林 ¹

Co-authors: 宇靖黄;龙刚庞;晓峰罗;新年王

¹高能所

Corresponding Author: lqr@mails.ccnu.edu.cn

The yield ratio of light nuclei produced in heavy-ion collisions, defined asNt×Np/N
2
d , is a promis-

ing probe for the critical endpoint in the QCD phase diagram. In the coalescence model of light
nucleus production, the triton yield Nt and deuteron yield Nd are sensitive to the relative distance
∆r between each pair of nucleons in the Wigner function. However, the effect of the two-nucleon
distribution ρ(∆r) in the colliding nucleus on the yield ratio has not been extensively investigated.
In this work, we developed a method to sample nucleons in the 197Au nucleus satisfying both the
single-particle distribution f(r) and the two-nucleon distribution function ρ(∆r). Using these sam-
pled 197Au nucleus, we calculated the proton, deuteron and triton yields in Au+Au collisions at√
sNN = 3GeV using the SMASH transport model simulations. The calculated yield ratios, differ-

ential pT distributions and mean transverse momentum ⟨pT ⟩ different centrality regions and rapid-
ity windows agree well with experimental measurements from the STAR experiment. Our results
suggest that initial nucleon-nucleon correlations have a visible effect on light particle production,
indicating that the yield ratio of light nuclei in heavy ion collisions might provide a good probe for
nucleon-nucleon correlation in the nuclear structure.
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墙报展及评选 / 314

使用核碰撞模拟与机器学习研究原子核内两核子关联
Author: 宇靖黄 Nᵒⁿᵉ

Co-authors: 龙刚庞 ¹;新年王 ²

¹华中师范大学粒子物理研究所夸克与轻子教育部重点实验室
²劳伦斯伯克利国家实验室核理论组

Corresponding Author: 1157775967@qq.com

早期的相对论重离子碰撞模拟程序通常忽略原子核的复杂内部结构，但先前的研究表明原子
核形变显著影响椭圆流和带电粒子多重数分布。为了深入理解初态核结构的影响，我们在模
拟中加入了核子-核子关联效应。在碰撞能量为 3Gev的条件下，我们发现初态的核子-核子关
联对快度、横动量分布以及各向异性流的影响并不显著，且这些物理量与初态核子关联的类
型之间相关性较弱。为了进一步揭示影响末态分布的关键因素，我们采用点云神经网络学习
核碰撞末态粒子间的关联和多事件的统计信息，从末态粒子分布提取初态核结构信息，并利
用可解释性分析来识别对神经网络预测结果有显著影响的特征。

315

11年太阳周期中的 AMS宇宙线反质子测量
Author: 志成唐 ¹

¹高能所

Corresponding Author: tangzhch@ihep.ac.cn

基于一整个太阳周期（11年）的 AMS数据，我们测量了宇宙线反质子流强随时间的变化，时
间粒度 27天，刚度范围 1-41.9GV。
　　测量结果显示，宇宙线反质子流强具有独特的性质：反质子流强随着刚度增加先升后降，
在大约 3GV达到最大，而质子、电子、正电子的流强则是一直下降。反质子流强随时间变化
的幅度明显比其他粒子要小。反质子和质子流强之间具有变化迟滞关系，而反质子与电子流
强之间是线性关系。值得注意的是，在一个 11年的太阳周期内，流强随时间变化幅度与流强
的能谱形状有明显的相关性。
　　对于理解宇宙线反质子起源，以及理解太阳调制及其与粒子质量、电荷及能谱形状的关
系，AMS的流强随时间的测量结果提供了至关重要的信息。

316

Online event classification in JUNO
Author: Mingyuan Wang¹

¹ IHEP

Corresponding Author: mywang@ihep.ac.cn

The Jiangmen Underground Neutrino Observatory (JUNO) has been primarily designed to determine
the neutrino mass ordering by measuring the energy spectrum of neutrinos from two nuclear power
plants, utilizing its exceptional energy resolution. JUNO employs a 20 kton liquid scintillator as the
target substance in the central detector, with tens of thousands of 20-inch PMTs applied to achieve
high photocathode coverage. Waveform from PMTs is a huge amount of data to deal with. Online
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event classification is necessary to reduce the data volume pressure. In this talk we will introduce
the general design and selection strategy of online event classification.

分会场五 / 317

Precision test of the weak interaction with slow muons
Author: 新陈 ¹

¹ Tsinghua University

Corresponding Author: xchen22@mail.tsinghua.edu.cn

We propose to use slow muons facilities combined with cyclotron radiation detection for precision
test of the weak interaction in the muon decays. Slow positive muon bunches are first injected into
a cylindrical superconducting vacuum chamber with uniform strong axial magnetic fields to radially
confine the muons. The positrons resulting from muon decays can be detected by their cyclotron
radiation, which can be transported to low-noise electronic devices through waveguides coupled
to the chamber. The decay positron’s energy can be precisely measured down to eV level in the
low energy region, which is sensitive to new physics effects such as Majorana neutrinos and new
structures of weak interactions.

318

CICENNS: 300-kgCsI(Na) Detector for Coherent Elastic Neutrino-
Nucleus Scattering (CEvNS)
Author: 景宇麦 ¹

¹ SYSU

Corresponding Author: maijy9@mail2.sysu.edu.cn

A recent observation of CEvNS has opened a new avenue for probing extremely low-energy neutrino
interactions, via neutrino wave scattering with the entire nucleons in a nucleus coherently. The CI-
CENNS detector under construction expects to provide a sufficient CEvNS signal from neutrinos
produced by the Chinese Spallation Neutron Source. This project aims to make a precise measure-
ment of the CEvNS cross section and the mean radius of neutron distribution inside a nucleus. It
will also explore new physics phenomena including searches for non-standard neutrino interactions
and new particles.
In this presentation, we report the status of detector construction efforts and physics sensitivities.It
involves a lot of specific hardware and testing.

319

江门中微子实验天文学中微子研究
Author: Yibing ZhangNᵒⁿᵉ

Corresponding Author: ybzhang@ihep.ac.cn

江门中微子实验（JUNO）是目前正在建设中的多功能中微子实验。JUNO的中心探测器是一
个装有 2万吨液体闪烁体的有机玻璃球，其被浸泡在 3.5万吨水切伦科夫探测器中。该试验
配备有 17612个 20英寸光电倍增管和 25600个 3英寸光电倍增管，用于探测物理事例信号。
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JUNO预期的能量分辨率将达到 3%/√E(MeV)，创造前所未有的精度。其主要物理目标是确定
中微子质量排序并实现振荡参数的精细测量，具有探测反应堆中微子，超新星中微子、太阳
中微子、大气中微子、质子衰变等领域的潜力。本次报告将介绍 JUNO实验在中微子天文学
方向的研究，涵盖探测核子衰变，太阳中微子，超新星中微子爆发，弥散超新星中微子背景
和地球中微子等方向的物理潜力。

320

Carbon, Oxygen and CNO combined spectra measurement with
DAMPE
Author: Pengxiong Ma¹

¹ Purple Mountain Observetory

Corresponding Author: mapx@pmo.ac.cn

Carbon and Oxygen are among the most abundant intermediate species in cosmic rays, which orig-
inate from the evolution of stars and their final explosive phases at the end of their life cycles.
The DArk Matter Particle Explorer (DAMPE) boasts excellent charge resolution and energy resolu-
tion for these types of cosmic rays, ranging from a few tens of GeV to hundreds of TeV. Notably,
DAMPE has the largest acceptance among all operational cosmic-ray detectors in orbit. Detailed
measurements and extensions up to higher energies are crucial for understanding the acceleration
and propagation of galactic cosmic rays. In this talk, we will present the latest progress from our
collaboration.

分会场一 / 321

Electroweak Precision Measurements of the nearly degenerate Z-
Z’ system

Author: Yi-Lei Tang¹

¹中山大学

Corresponding Author: tangylei@mail.sysu.edu.cn

The case that a Z’ hidden inside a Z resonance was neglected in the literature, maybe for the com-
plicated mixing and interference effects of the nearly-degenerate system. We aimed at filling in this
gap and discussed the possibility of the existence of such a system, and the possibility of searching
this Z’ particle at a lepton collider.

墙报展及评选 / 322

Global spin polarization of Λ hyperons in fixed target Au+Au col-
lisions in STAR experiment at RHIC

Author: 坦路 ¹

¹中国科学院近代物理研究所
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Corresponding Author: lut@impcas.ac.cn

In non-central heavy ion collisions, large angular momentum is generated, leading to the creation of
significant vorticity and subsequent spin polarization of particles with finite spin. The global polar-
ization of Λ hyperons (PΛ) measured along the direction of global angular momentum can serve as
an effective probe of vorticity as well as spin degrees of freedom. Recently, global Λ polarization has
been measured over a wide collision energy range. The Fixed-Target program at the STAR experi-
ment at RHIC provides a unique opportunity to study PΛ in regions of high baryon density.

In this talk, we report the measurements of global Λ polarization, at √sNN = 3.0, 3.2, 3.5, 3.9 and
4.5 GeV in fixed-target Au+Au collisions. The dependence on collision energy, centrality, rapidity
and transverse momentum of the measured PΛ will be discussed.

分会场五 / 324

CMS MTD BTL timing detector in Phase2 upgrade
Author: jin wang¹

¹ school of physics Peking Uniersity

Corresponding Author: 1800011341@pku.edu.cn

The LHC will resume operations in 2026, entering the High Luminosity (HL-LHC) era. MTD (MIP
Timing Detector) is a pivotal component in the HL-LHC CMS upgrade, promising a remarkable en-
hancement in time resolution to 30 ps. In the part of the BTL (Barrel Timing Layer), we have formu-
lated a comprehensive research and development plan, along with an assembly and testing strategy
for the Sensor Module. Readout Units testing is nearly complete, with large-scale production set
to commence soon. Peking University, along with other institutions, has played an important role
in this work. Our contributions mainly encompass the optimization of the sensor module coupling
tool and the implementation of the sensor module QA/QC system through production, construction,
and testing. Additionally, we participated in specific test beam projects, collaboratively determin-
ing specifications for SiPM and LYSO. In large-scale production, our responsibilities will extend to
assembling a quarter of the modules while also undertaking other associated tasks.

分会场一 / 325

基于《强子作为非拓扑孤立子的 SU(5)大统一模型》对一个新实验
现象的解释
Author: Shihao Chen¹

¹ Northeast Normal University

Corresponding Author: shchen@nenu.edu.cn

按 SU(5)大统一模型 [1]、[2]，对称性破缺方式是 SU（5）→SU（3）×SU(2)×U(1)→U(1)。在强
子内部有近似的 SU(3)×U(1)定域对称性，强子作为非拓扑孤粒子存在；在强子中的夸克与胶
子具有近似已知夸克与胶子的性质；在强子外部，夸克具有整数电荷，只有 U(1)定域对称性。
强子内部夸克与胶子的质量远小于强子外部夸克与胶子的质量，自由夸克与胶子能够存在，
但将很快衰变为强子和轻子；轻子进入强子中的质量显著大于轻子在强子外部时的质量，因
此轻子不能存在于强子内部。按本模型，没有夸克禁闭问题，自然地解释了宇宙中正反重子
不对称现象，μ子磁矩反常（比标准模型预言的更大），Xe原子的电子受到的反常作用，B介
子的反常衰变。最近超出标准模型的一个新实验是
Σˆ+→pˆ++μˆ-+μˆ+, (1)
截面偏离标准模型的预言（稍大）。本文基于模型 [1]给出的耦合项，适当地选择耦合常数
f_A、f_B、ξ_B与 Higgs场真空期望值 〈H_Bˆ5 〉_0、〈H_Bˆ5 〉_0，借助于 Feymann图 1，（1）偏

Page 109



中国物理学会高能物理分会第十四届全国粒子物理学术会议（2024） / Book of Abstracts

离标准模型的截面能够得到解释。
[1]陈世浩强子作为非拓扑孤粒子的 SU(5)大统一模型（I），高能物理与核物理，1994，18（4），
317.
[2]陈世浩强子作为非拓扑孤粒子的 SU(5)大统一模型（II），高能物理与核物理，1994，18（5），
409.

326

Spectral Analysis of Lithium, Beryllium andBoronNuclideswith
DAMPE
Author: ZhanFang Chen¹

¹中国科学院近代物理研究所

Corresponding Author: chenzf@impcas.ac.cn

The secondary nuclides lithium, beryllium, and boron in cosmic rays are primarily produced through
the fragmentation of primary nuclides such as carbon and oxygen with the interstellar medium. The
spectral measurements of these secondary nuclides are crucial for understanding the propagation
mechanisms of cosmic rays. With the high charge resolution and large geometric factor, DAMPE
(DarkMatter Particle Explorer) is expected to measure the energy spectra of these secondary cosmic-
rays in a wide energy range from 10 GeV/n to a few TeV/n. In this work, we will provide the latest
progress of the spectral analysis and the updated results.

分会场三 / 327

Jet-flow coupling in heavy-ion collisions
Author: Tan Luo¹

¹ Hunan University

Corresponding Author: milo.lt.lf@gmail.com

Particles associated with the jet will be deflected from their initial direction due to the scatterings
with the thermal partons flowing in the QGP fluid. Such deflections depend on the energy of the
jet, the local energy gradient, and the local flow velocity. In general, the soft particles will drift
towards the direction of the flowing medium, away from the center of the jet cone where the hard
particles are located, leading to an intra-jet asymmetry coupled with flow, which can be used to
extract the properties of the QGP medium. In this work, we first calculate the intra-jet asymmetry
distribution in both transverse and longitudinal directions and investigate their dependence on path
length, viscosity, and jet multiplicity. Such asymmetry is also observed in the jet chemical structure.
We then extract the average radial flow velocity distribution via the intra-jet asymmetry distribution
and compared it with the hydrodynamic simulation results. Our approach can be further used to
localize the initial production position of the jet without specified requirements of the jet direction.
Aswe apply jet localization to gamma-jet and dijet events, we find an improvement in the localization
accuracy of dijet events due to the interplay between QGP flow and the diffusion wake induced by
the backside jet.

328

Measurement of very-high-energy diffuse gamma-ray emission
from |�| < 5� of the Galactic plane with LHAASO-WCDA
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Author: 佩佩张 ¹

Co-authors: 会财李 ²;世聪胡 ²;强袁 ³;志国姚 ⁴

¹中科院紫金山天文台
²中国科学院高能物理研究所
³中科院紫金天天文台
⁴中科院高能物理研究所

Corresponding Author: zhangpeipei@ihep.ac.cn

Galactic diffuse gamma-ray emission (GDE) is produced by the galactic cosmic rays (CR) interacting
with the interstellar medium (ISM) and radiation fields (ISRF). The GDE is a very important probe
of CR propagation and interaction. Different from the measurements of CR particles in the local
vicinity, the GDE enables a direct measurement of CR distribution in the Milky Way, and can thus
provide much more important information of the production and propagation of CRs. LHAASO-
WCDA, with a large area of 78000 mˆ2, can study VHE gamma-ray astronomy and GDE. In this talk,
We will report the measurements of the diffuse emission from the Galactic plane in energy range
from 1 TeV to 20 TeV with LHAASO-WCDA.

分会场五 / 329

基于MAPS的 LHCb上游径迹探测器升级
Author: XUHAO YUAN¹

¹ IHEP, Beijing

Corresponding Author: xuhao.yuan@cern.ch

位于磁场上游的径迹探测器 Upstream Tracker（UT）是 LHCb探测器重要组成部分，对提高
长寿命粒子重建效率和长径迹匹配速度至关重要。为发掘高亮度 LHC上重味物理研究潜力，
LHCb计划在 2033年前后进行二期升级，以实现在1.5× 1034cm−2s−1亮度下运行的目标。现
有 UT 须升级为颗粒度更高、抗辐照性能更强的像素型探测器。本报告将介绍目前可行的
MAPS技术选项，基于 CMOS的初步系统设计和探测器模拟，以及初步的性能研究。

分会场五 / 330

面向高性能径迹探测器的高压 CMOS芯片研发
Author: Yiming一鸣 Li李 ¹

¹ IHEP

Corresponding Author: liyiming@ihep.ac.cn

未来对撞机实验上通常需要大面积、高空间分辨率、良好时间分辨及抗辐照的带电径迹探测
系统，如环形正负电子对撞机、LHCb升级等。高压 CMOS具有良好抗辐照性能、快速电荷收
集，且可利用成熟的商用 CMOS工艺。本报告将介绍探索先进的 55nm高压 CMOS工艺、用
于粒子探测传感器的研发情况。基于 Low-Leakage 55nm的 COFFEE1芯片达到 8-9V击穿电压，
并观察到对激光信号响应。基于 High-Voltage 55nm的 COFFEE2芯片加入了像素内放大器和
比较器电路，传感器达到 70V击穿电压。其他测试正在进行。
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331

Calibrating Low-Energy Nuclear Recoils with Dual-Phase Argon
TPC for Future Light Dark Matter Searches
Author: 纪龙尹 ¹

¹高能物理研究所

Corresponding Author: yinjl@ihep.ac.cn

The dual-phase argon time projection chamber (DAr-TPC) has shown significant advantages in de-
tecting Weakly Interacting Massive Particles (WIMPs) in low mass ranges (sub GeV/c² - 10 GeV/c²).
However, due to the lack of energy calibration measurements for scintillation and ionization yields
with nuclear recoil energy below 7.1 keV, the current analysis for constraining spin-independent
dark matter interactions with nucleons is influenced by the accuracy of theoretical models and lim-
ited by searching sensitivity. To address this issue, we are preparing to build a small DAr-TPC to
conduct a liquid argon calibration experiment of nuclear recoil response using a low-energy neutron
beam. The goal is to obtain calibrated data for the 1.0 to 7.1 keV energy range of nuclear recoil. This
poster will introduce the research background and the setup design of the calibration experiment, as
well as showcase the progress of tests on the PMT arrays to be implemented in the apparatus, both
at room temperature and in a liquid argon cryogenic environment.

分会场五 / 332

Overview of the software and performance studies of the LHCb
Upgrade II Electromagnetic Calorimeter
Author: 家乐费 ¹

¹武汉大学

Corresponding Author: 347508550@qq.com

LHCb Upgrade II is a proposed detector upgrade for the fourth long-term shutdown of the LHC,
which will operate at instantaneous luminosities up to 1.5 × 1034cm−2s−1 and integral luminosi-
ties totaling about 300 fb−1. The upgrade will fully collect and utilize the flavor physics opportuni-
ties offered by the HL-LHC and to explore a wide range of observable physics with unprecedented
precision. The required substantial modifications of the current LHCb electromagnetic calorimeter
(ECAL) due to high radiation doses in the central region and increased particle densities are referred
to as PicoCal.
Currently, a number of scintillating sampling ECAL technologies are under investigation as part of
an ongoing research and development effort. These technologies include the Spaghetti Calorimeter
(SpaCal) utilizing garnet scintillating crystals with tungsten absorbers, SpaCal utilizing scintillating
plastic fibers with tungsten or lead absorbers, and the Shashlik configuration featuring polystyrene
tiles, lead absorbers, and fast wavelength-shifting fibers. Additionally, corresponding simulation and
reconstruction software packages have been developed in conjunction with these studies. Timing
capabilities with tens of picoseconds precision for neutral electromagnetic particles and increased
granularity with denser absorber in the central region are needed for pile-up mitigation. A front-to-
back longitudinal layered readout structure has also been introduced into the prototype with a view
to improving the splitting performance of overlapping clusters. For both the SpaCal and Shashlik
modules, we obtained a time resolution better than 20 ps at high energy. And the sampling term
for energy resolution is about 10/sqrt(E) meets the requirement. Several typical ands benchmark
analyses have been carried out, to demonstrate the performance of the PicoCal.
The talk will highlight the novel software developments for the PicoCal and the related important
physics prospects.
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分会场三 / 333

Spin hydrodynamics of Dirac fermions consistent with entropy
principle
Authors: Li Yan¹; Lixin Yang²

¹复旦大学
² Fudan University

Corresponding Author: yanglixin@fudan.edu.cn

In this study, the canonical formulation of the spin hydrodynamics of Dirac fermions is examined
within a power counting scheme, where the spin variables are considered to be at the same order as
the conventional hydrodynamic variables. An entropy-current analysis with a general spin poten-
tial reveals the importance of incorporating both the three components of spin density associated
with spatial rotation symmetry and the other three components linked to boost symmetry to uphold
the entropy principle. It is found that the boost variables have to be included in the stress-energy
tensor, along with a totally antisymmetric spin tensor for Dirac fermions. The constitutive relations
is chosen to be related to the phenomenological formulation of spin hydrodynamics by pseudogauge
transformation. Upon linear-mode analysis, it is observed that the spin and hydrodynamic modes
in this canonical formulation exhibit the same dispersion relations as the phenomenological formu-
lation up to the relevant order.

分会场五 / 334

STCF中主漂移室（MDCH）研制进展
Author: Peng Ma¹

¹中国科学院近代物理研究所

Corresponding Author: mapeng@impcas.ac.cn

新一代正负电子对撞机——超级陶粲装置（STCF）的设计对撞亮度大于 0.5×1035cm−2 s−1，
预期事例率达到 400kHz，新装置上强辐照和高计数率的实验条件对外径迹探测器主漂移室
（MDCH）提出了严峻挑战。研究人员对MDCH系统进行了详细设计和优化，包括整体机械及
应力分析，超小单元的技术攻关，电极丝的高密度排布和固定方法研究，新定位子及穿丝工
艺验证、丝张力控制及丝张力测量研究，电子学信号仿真，读出电子学架构及探测器时间与
电荷测量方法研究，为未来 STCF中MDCH工程机的研制提供了技术基础。

335

Illuminating M87* inner shadow with dark matter annihilation

Authors: Haiyue YuNᵒⁿᵉ; Jing ShuNᵒⁿᵉ; Mizuno YosukeNᵒⁿᵉ; Ran Ding¹; Yanjie ZengNᵒⁿᵉ; Yifan ChenNᵒⁿᵉ; Yuxin
LiuNᵒⁿᵉ

¹ Anhui University

Corresponding Author: dingran@mail.nankai.edu.cn

The Event Horizon Telescope (EHT) has revolutionized our ability to study black holes by providing
unprecedented spatial resolution and unveiling horizon-scale details. With advancements leading
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to the next-generation EHT, there is potential to probe even deeper into the black hole’s dark re-
gion, especially the inner shadow characterized by low-intensity foreground emissions from the jet,
thanks to a significant enhancement in dynamic range by two orders of magnitude. We demonstrate
how such enhanced observations could transform supermassive black holes into powerful probes for
detecting annihilating dark matter, which can form a dense profile in the vicinity of supermassive
black holes, by examining the morphology of the black hole image.

分会场五 / 336

TheDevelopment andCommissioning ofHighGranular Scintillator-
based Calorimeter of CEPC
Author: Jiaxuan Wang¹

¹ University of Science and Technology of China

Corresponding Author: wjx1019@mail.ustc.edu.cn

The Circular Electron Positron Collider (CEPC) is a proposed future high-energy lepton collider
aimed at advancing our understanding of fundamental physics by exploring Higgs boson with un-
precedented precision. A major challenge for the CEPC detectors is achieving a boson mass res-
olution (BMR) of 4%, which is required to separate the Higgs, Z, and W bosons in their hadronic
decays. The baseline design of the CEPC detector was guided by the particle flow algorithm (PFA)
concept to satisfy the BMR requirements. The BMR performance obtained by the PFA approach is
primarily determined by the shower separation capability and energy resolution of calorimeters in
detector system. Both electromagnetic and hadronic calorimeter with high granularity are crucial
to meet requirements of separating decay channels by optimizing energy resolution for the desired
BMR. Scintillator-based electromagnetic and hadronic calorimeter with analogue readout are poten-
tial calorimeter scheme candidates for the CEPC detector. In this presentation, a scintillator tungsten
electromagnetic calorimeter (ScECAL) prototype and an analogue hadron calorimeter (AHCAL) pro-
totype will be introduced, where the performance and validation of ScECAL and AHCAL based on
Monte Carlo simulations and beam test data, including the energy response to high energy electrons
in the range of 1-100 GeV/c are contained.

分会场三 / 337

Partonic effects on the charm azimuthal correlations in relativis-
tic p + p collisions
Author: 晓宙虞 ¹

Co-authors: Long Ma ¹; Guo-Liang Ma ¹; Huan Zhong Huang ²

¹ Fudan University

² Fudan University/UCLA

Corresponding Author: xzyu18@fudan.edu.cn

Measurements of heavy flavor quark correlations in heavy-ion collisions are crucial to understand
the flavor dependence of quark energy loss mechanisms in hot and dense QCDmatter. In addition to
the heavy-ion collisions, experimental measurements of heavy flavor correlations in p+p collisions
can provide insights into the contributions of perturbative and non-perturbative QCD processes to
the correlation functions and further help in interpreting correlation measurements in heavy-ion
collisions. In this study, we investigate charm quark and D-meson correlations using PYTHIA Event
Generator and a multiphase transport model (AMPT). By introducing a transport model approach
with partonic rescatterings connecting to the initial conditions provided by PYTHIA event generator,
effects of the partonic collisions on the charm azimuthal correlations in relativistic p+p collisions are
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investigated. It is found that the partonic collisions during the lifetime of the partons enhance the
away-side correlation and suppress the near-side correlation, whereas hadronization and final state
hadronic interactions bring tiny effect to the azimuthal correlations. These findings indicate that
partonic effect plays an important role in the azimuthal correlations of heavy flavor particles in
relativistic p+p collisions. Our study offers insights into the future experimental measurements of
heavy quark correlation at RHIC and LHC energies.

338

Event reconstruction of atmospheric neutrinos using Machine
Learning-based method in JUNO
Author: Wing Yan Ma¹

¹ Shandong University

Corresponding Author: stephanie_ma@outlook.com

The Jiangmen Underground Neutrino Observatory (JUNO), located in Southern China, is a multi-
purpose neutrino experiment that consists of a 20-kton liquid scintillator detector. The primary
goal of the experiment is to determine the neutrino mass ordering (NMO) and measure other neu-
trino oscillation parameters to sub-percent precision. Atmospheric neutrinos are sensitive to NMO
via matter effects and can improve JUNO’s total sensitivity in a joint analysis with reactor neu-
trinos; Good capability of reconstructing atmospheric neutrinos in JUNO is crucial for its physics
goal.

In this talk, we present a novel multi-purpose reconstruction method for atmospheric neutrinos,
by combining PMT waveform analysis and machine learning techniques. Multiple machine learn-
ing strategies, including usage of planer, spherical, and 3-dimensional models, as well as usage
of neutron capture information are discussed. We show the performance of reconstructing atmo-
spheric neutrino’s directionality, energy and flavor-identification using Monte-Carlo simulations,
and demonstrate that this method can achieve unprecedented reconstruction precision and fulfils
the needs of JUNO.

分会场三 / 340

Polarized TMD FFs
Author: Yu-kun Song¹

¹ University of Jinan

Corresponding Author: sps_songyk@ujn.edu.cn

In this talk I will review our recent efforts to understand the polarized Transverse-Momentum-
Dependent fragmentaion functions (TMD FFs) . Recent BELLE results on Λ/Λ̄ polarization in e+e−-
annihilations stimulate a series of progress from several groups to understand the polarized TMD FF
D⊥

1T . Based on the fundamental isospin symmetry of QCD, we propose a new parametrization and
apply it into e+e−-annihilation, semi-inclusive DIS and also hadron/nucleus collisions. The isospin
symmetry and further flavor structures of D⊥

1T is thoroughly investigated, and several predictions
for observables in current and future facilities are presented. We further study the weak decay con-
tributions to the parity-violating TMD FFs, which cause several non-negligible effects.

341
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南天大视场伽马射线望远镜（SWGO）项目
Authors: 天扬李 ¹; Hao Zhou¹

¹ Shanghai Jiao Tong University

Corresponding Author: litianyang202110@163.com

伽马射线是探索宇宙极端天体物理的探针，是研究宇宙线的加速以及传播过程、探究宇宙线
起源问题的重要信使。大面积地面粒子探测器阵列对甚高能及以上的伽马射线具有高灵敏度、
大视场、高占空比等特点，能够高效观测伽马射线源。南天大视场伽马射线望远镜（SWGO）
作为下一代伽马射线巡天实验项目，其建设地点拟选在南美洲。SWGO将与北半球的 HAWC
和 LHAASO等设施形成互补，从而实现对全天的观测。SWGO高能量灵敏度、大视场等特
点，将有助于对南天尤其是银心等高能天体区域的深入观测，从而推动对高能天体物理的研
究。

分会场一 / 342

Search for T-odd mechanisms beyond the Standard Model with a
transversely polarized electron target?
Author: Boxing Gou¹

¹ Institute of Modern Physics, CAS

Corresponding Author: gouboxing@impcas.ac.cn

Within the Standard Model, transverse single spin asymmetries in electron elastic scatterings arise
only from multi-photon exchanges. Experiments at MIT-Bates, MAMI, JLab, where transversely po-
larized electron beams scatter off both hydrogen and nuclei targets, show surprising discrepancies
from theoretical calculations based on unitary and optical theorem. Comparing with the unitary cal-
culation, one may attribute the discrepancy to heavier intermediate states in two-photon exchanges
(TPE) which are not included in the calculation. On the other hand, it requires the virtual photon to
have large energy to excite high-energy/heavy states, one would expect contributions due to these
intermediate states are small. From this point of view, the discrepancy is puzzling.

Another possible origin of these discrepancies could be T-odd mechanisms beyond the Standard
Model, such as a novel T-violating interaction or an unanticipated two-boson exchange involving
one virtual photon and one unknown T-conserving boson. However, the hadronic/nuclear uncer-
tainties (such as possible intermediate states in TPE) in the theoretical calculations hamper us from
investigating new physics via the transverse single spin asymmetry. In view of this, we propose
to measure the transverse spin asymmetry in proton-electron (pe�) scattering instead of electron-
proton (e� p) scattering using an unpolarized proton beam and polarized electrons in a polarized
hydrogen gas target, which is planned at the hadronic accelerator HIAF, currently under construc-
tion at IMP, CAS. In pe scatterings, the effective energy (or Q2) is 2∼3 orders smaller than in ep
scattering, only elastic intermediate state (i.e., proton) will be involved in two-photon exchanges.
As a result, theory based on unitarity can provide calculations with little theoretical uncertainties.
In experiments with polarized electron beams, asymmetries are usually very small due to relativistic
effects. In scatterings between an unpolarized proton beam and a polarized electron target, no such
effects present, as a result, the asymmetry will be larger by 4 orders, compared with e� p experi-
ments with electron beams of 1∼2 GeV. Consequently, systematical errors in the experiment will be
reduced significantly. Given the above advantages, the transversely polarized pe� scattering could
be an attractive approach to search for new physics.

343

CUPID-China实验进展与计划
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Author: 昊陈 ¹

Co-author: CUPID-China合作组

¹复旦大学-现代物理研究所

Corresponding Author: chenhao_fd@fudan.edu.cn

无中微子双贝塔衰变实验探索中微子是否为马约拉纳费米子，对于轻子数守恒和中微子质量
来源等重要物理目标有着独特的意义，因此成为现代粒子物理研究最重要的研究课题之一。
CUORE是当前最灵敏的无中微子双贝塔衰变实验之一，CUPID实验在 CUORE的基础上，采
用100Mo为探测目标，并同时读取光信号和热信号，从而大大降低来自于表面α和环境γ的本
底。CUPID-China合作组正在积极进行探测器的各项研发工作，并开展国际合作，希望能利
用锦屏地下实验室世界领先的低本底条件，进行无中微子双贝塔衰变实验。本报告介绍合作
组目前的研发进展以及未来的计划。

分会场三 / 344

Softening of theHypertriton TransverseMomentumSpectrum in
Heavy-Ion Collisions
Author: 代能刘 ¹

¹复旦大学

Corresponding Author: dnliu23@m.fudan.edu.cn

Understanding the properties of hypernuclei helps to constrain the interaction between hyperon
and nucleon, which is known to play an essential role in determining the properties of neutron
stars. Experimental measurements have suggested that the hypertriton (3ΛH), the lightest hypernu-
cleus, exhibits a halo structure with a deuteron core encircled by a Λ hyperon at a distance of about
10 fm. This large Λ− d distance in 3

ΛH wave function is found to cause a suppressed 3
ΛH yield and a

softening of its transverse momentum (pT ) spectrum in relativistic heavy-ion collisions. Within the
coalescence model based on nucleons and Λ hyperons from a microscopic hybrid hydro model with
a hadronic afterburner for nuclear cluster production in Pb-Pb collisions at √sNN= 5.02 TeV, we
show how this softening of the hypertriton pT spectrum appears and leads to a significantly smaller
mean pT for 3

ΛH than for helium-3 (3He). The latter is opposite to the predictions from the blast-wave
model which assumes that 3

ΛH and 3He are thermally produced at the kinetic freeze-out of heavy
ion collisions. The discovered quantum mechanical softening of the (anti-)hypertriton spectrum can
be experimentally tested in relativistic heavy-ion collisions at different collision energies and cen-
tralities and used to obtain valuable insights to the mechanisms for light (hyper-)nuclei production
in these collisions.

分会场一 / 347

Searching for heavy neutral lepton and seesaw mechanisms at
muon colliders
Authors: Changyuan Yao¹; Man Yuan²; Tong Li²

¹ Nankai University and DESY

² Nankai University

Corresponding Author: yuanman@mail.nankai.edu.cn

The future muon collider with high energy and high luminosity can be an ideal place to search for
new physics. It can play as an emitter of electroweak gauge bosons and thus leads to substantial
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vector boson scattering (VBS) processes. In this series of works, we focus on heavy neutral lepton
(HNL), Type-II and Type-III seesaw mechanisms, attempting to reveal the origin of neutrino masses
through them at muon collider.

For searching HNL, we investigate the production of it and lepton number violation (LNV) signature
through VBS at high-energy muon colliders. They provide clean and robust LNV signatures to tell
the nature of Majorana HNLs and thus have more advantageous benefits than direct µµ annihilation.
We analyze the potential of searching for Majorana HNL and obtain the exclusion limits on mixing
VℓN .

In Type-II and Type-III seesaw mechanisms, through the pair production of charged Higgs (Type-
II seesaw) and heavy fermions (Type-III seesaw), we investigate searching potential for the heavy
particles at future high-energy muon collider.

The publication：
- Heavy neutral lepton: 2306.17368
- Type-II seesaw: 2301.07274
- Type-III seesaw: 2205.04214

分会场三 / 348

The E-M field in small collision system p+A with a transversely
polarized proton
Authors: Wei-Tian Deng¹; Chen Gao¹; Gui-Zhen Wu¹; Yi Xu¹; Zong-Wei Zhang²

¹ HuaZhong University of Science and Technology (HUST)

² Jinzhou Medical University

Corresponding Author: dengwt@hust.edu.cn

With experimental data of DIS involving transversely polarized proton, we have calculated the 3-D
charge density inside a polarized proton, which is found to have a significant non-spherical symme-
try. Then we have calculated the properties of E-M field generated by a single transversely polarized
proton. Based on them, the E-M field generated in small collision system p+A which involving a
transversely polarized proton are studied. We find that the orientation of this E-M field has a sig-
nificant dependence on the direction of transverse polarization of the proton, and the correlation
function (∆γ) has also significant dependence on the angle between the reaction plane and the di-
rection of polarization. This finding provides a new direction for probing the chiral magnetic effect
(CME).

分会场一 / 349

TestingElectroweakPhaseTransition andDarkMatter Phenomenol-
ogy at the LHC
Authors: Kun LIU¹; Michael Ramsey-Musolf²;文星张 ²;雷 (Lei)张 (Zhang)³

¹ Tsung-Dao Lee Institute, Shanghai Jiao Tong University
² Shanghai Jiao Tong University
³南京大学 (Nanjing University)

Corresponding Author: zhangwenxing15@mails.ucas.ac.cn

The Standard Model extended with a complex or real singlet scalar can admit a strong first order
electroweak phase transition as needed for electroweak baryogenesis. The real singlet component
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that mixes with the Standard Model Higgs boson leads to the possibility of di-Higgs and di-boson
final states in pp collisions. The complex component can provide a dark matter (DM) candidate that
leads to the possibility of a b¯b+MET final state, which is a brand new search channel at the LHC.
Focusing on these channels, I will discuss the prospective reach at the LHC for a heavy singlet-like
scalar in regions of (c)xSM parameter space compatible with a SFOEWPT (and DM phenomenol-
ogy).

墙报展及评选 / 350

用于 TES探测器的单通道 DC-SQUID读出电子学

Authors: 楠李 ¹;鹤高 ²;文涛伍 ³;代康闫 ²;诗博舒 ²;海峰李 ¹;聪展刘 ²;祥祥任 ¹;正伟李 ²

¹山东大学

²中国科学院高能物理研究所（IHEP）

³中国科学院上海微系统与信息技术研究所

Corresponding Author: nanli@ihep.ac.cn

直流超导量子干涉仪（DC-SQUID）作为一种低噪声前放，利用磁通锁定的原理线性放大信
号，广泛应用于超导边沿探测器（TES）信号的低温读出。为了分析信号，低温放大的信号
需要在室温端进一步放大。本工作中，介绍了可以用于 TES信号读出的多级串联 SQUID阵列
（SSA）设计，基于 TES读出需求我们设计了一套适用于 SSA的低噪声室温读出电子学。室温
电子学除了进一步放大读出 SSA的低温信号，还为 SSA提供磁通反馈回路实现磁通锁定，以
及 SQUID工作需要的偏置电流、磁通输入信号。我们在 4K脉管制冷机中，基于研制的室温
电子学提供偏置电流、输入和反馈磁通，实现了磁通锁定放大。我们测试了 SSA在不同偏置
电流下的超导特性以及磁通响应。得到 SQUID临界电流 IC、SQUID磁通互感系数 M，符合
器件设计预期。最后对磁通锁定后系统的噪声成分进行了分析，为下一步系统优化给出了参
考。

墙报展及评选 / 352

低温晶体量热器中 NTD-Ge热传感器的制备和特性研究

Authors: 明萱薛 ¹; Kangkang Zhao¹

¹ University of Science and Technology of China

Corresponding Author: xuemx@mail.ustc.edu.cn

中子嬗变掺杂锗 NTD-Ge是通过中子辐照及相应的嬗变掺杂过程产生具有十分均匀掺杂分布
的锗半导体，在极低温度下其电阻对温度变化十分灵敏，且具有信号读出相对简单、大动态范
围等独特优势，广泛应用于低温晶体量热器的热传感器。我们在中国先进研究堆对一批 10N
纯度的高纯锗进行了热中子辐照，经过放射性冷却之后，对 NTD-Ge的热中子辐照剂量、中
子辐照缺陷以及载流子浓度等关键特性进行了测量研究。探索制定了 NTD-Ge热传感器的电
极制备流程，涉及表面抛光、离子注入、真空镀膜等多种微纳加工工艺，并解决了 NTD-Ge
金属电极粘附性差的问题。利用搭建的 NTD-Ge极低温测试系统，对制备的 NTD-Ge热传感
器的极低温电阻-温度性能进行了测量，得到最低 ˜20 mK低温下 NTD-Ge的 R-T特性符合理
论预期的优良结果。

分会场三 / 353
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ExtendedNambu–Jona-Lasiniomodel for quark and nuclearmat-
ters
Author: 高清曹 ¹

¹ Sen Yat-sen University

Corresponding Author: caogaoqing@mail.sysu.edu.cn

In this work, we extend the two-flavor Nambu–Jona-Lasinio model to one capable of exploring quark
and nuclear matter consistently. With an extra term standing for quark-nucleon interactions, nucle-
ons could automatically emerge as color-singlet three-quark entities by following a process similar
to mesons. Besides the quark part in mean field approximation, bothmesons and nucleons could con-
tribute to the thermodynamic potential thus possibly give rise to quarkyonic matter beyond mean
field. In the study, two kinds of “confining” couplings are adopted for the new interaction term and
two different quark masses are considered for comparison. It turns out that only confined nuclear
matter or deconfined quark matter is possible for all the cases at zero temperature, thus quarkyonic
matter is not favored at all. Even more strictly, only the case with stronger confinement effect and
a smaller quark mass admits a physical first-order phase transition from nuclear matter to quark
matter around twice saturation density.

分会场五 / 354

正负电子对撞及中微子物理中时间投影室技术应用研究进展
Authors: Huirong Qi¹; Xin She²

Co-authors: Guang ZHAO ³; Yue Chang ⁴; Zhi Deng ⁵; Xuefeng Ding ⁶; Jianchun Wang ⁷; Linghui Wu ⁷; Jinxian
Zhang ; jian Zhang ²; Hongliang daihl ³;国富曹 ³;依宸李 ³

¹ Institute of High Energy Physics, CAS

² IHEP,CAS
³高能所
⁴ Nankai University
⁵ Tsinghua University
⁶ Institute of High Energy Physics, Chinese Academy of Sciences

⁷ IHEP

Corresponding Author: qihr@ihep.ac.cn

时间投影室（Time Projection Chamber）技术，是利用粒子径迹产生电离电子的漂移时间和漂
移方向的投影位置确定径迹三维重建的探测器技术，探测中除可以读出电离信号外,还可读取
粒子的漂移时间,从而精确确定粒子径迹。近年来，时间投影室技术发展很快，已应用于大
型高能物理实验，作为正负电子对撞机的大体积中心探测器及多径迹精密测量方面备受重视。
也发展了用于粒子天体物理领域内中微子研究的时间投影室等。

自 2010年，中国科学院高能物理研究所加入（Lepton Collider Time Projection Chamber，LCTPC）
国际合作组以来，积极踊跃的开展该技术各种应用研究。比如面对下一代环形高能正负电
子对撞机物理研究，时间投影室已作为下一代环形正负电子对撞机技术设计报告（Technical
Design Report，TDR）的基准主径迹探测器，该技术具有低物质量、高占空比、三维高精度长
径迹重建和良好粒子鉴别能力，为满足在高亮度运行时具备高空间分辨率和出色的粒子鉴别
（PID）能力，本课题组完成了大量模拟优化研究、实验研究解决各种关键技术问题，已完成正
离子流控制 (IBF×Gain≤1)、紫外激光径迹 (100m )和粒子鉴别 PID (3.6%)技术应用研究。利用
Cluster Counting分析技术可有效提升粒子鉴别能力。比如台山中微子实验物理要求：200keV
- 1MeV中微子探测，输入反应堆中微子能谱能量分辨率好于10%。反应堆裂变产生的中微子穿
过 TPC探测器，会与气体中自由电子发生弹性散射产生离径迹，通过探测电子电离能量及气
体中散射方向重建中微子能谱，深入研究中微子性质；课题组已成功研制出一套充入高气压
10atm的 CF4 工作气体时间投影室原型机。本报告将给出高能物理研究所在正负电子对撞及
中微子物理中，时间投影室技术应用研究的最新进展。
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下一代环形正负对撞机中像素型读出时间投影室技术研究进
展
Authors: Yue Chang¹; Huirong Qi²

Co-authors: Chunxu YU ¹; Guang ZHAO ³; Zhi Deng ⁴; Gang LI ³; Manqi Ruan ⁵; Xin She ⁶; Jianchun Wang ⁵;
Linghui Wu ⁵; Jian Zhang ⁶; Jinxian Zhang ; Hongliang daihl ³

¹ Nankai University
² Institute of High Energy Physics, CAS

³高能所
⁴ Tsinghua University
⁵ IHEP
⁶ IHEP,CAS

Corresponding Author: changyue@ihep.ac.cn

近年来，高能物理领域对味物理和 Higgs物理探测需求不断提高，下一代环形高能正负电子
对撞机加速器对撞亮度设计也不断提升。中国的 CEPC和欧洲 FCC-ee均作为高亮度 Higgs粒
子和 Z粒子工厂，在 Z峰值的对撞亮度已达到1036cm−2s−1。时间投影室在正负电子对撞机
实验的概念设计报告（CDR）、技术设计报告（TDR）中均作为基准主径迹探测。相对于传统
大尺寸 Pad型读出采用毫米级设计（如：1mm × 6mm），新发展的像素型时间投影室技术
（Pixel TPC）是目前国际合作组 ECFA和 LCTPC重要技术研发方向和研究热点。为满足在高亮
度运行时具备高空间分辨率和出色的粒子鉴别（PID）能力，同时考虑 TPC端盖读出通道数
和总功耗等技术参数，需要完成深入的模拟和大量的实验研究。

在中国科学院高能物理研究所，本课题组针对该研究热点，并解决这些关键技术问题。首
先通过模拟和实验研究，主要解决以下两个问题：一是像素型读出技术的粒子分辨能力及
Cluster Counting数据分析验证，二是保证物理目标前提下，优化设计像素单元读出尺寸。基
于 Garfield++和 Geant4搭建的 CEPC Pixel TPC模拟软件框架。该框架分为数字化和数据重
建两个部分，数字化部分对主要的电离、漂移、扩散和读出放大等过程进行了参数化；数据
重建部分包括事例查找、径迹重建，并利用簇团计数实现探测器性能的优化。通过探测效率
的模拟研究分析了簇团计数的优势，结果显示出高颗粒度读出具有明显优势。同时本课题组
与 DRD1、LCTPC国际合作组合作，基于已研制的 TEPix芯片设计 TPC读出模块，将在德国
DESY开展像素读出的束流实验研究。本报告将给出详细的研究现状和最新研究进展。

分会场一 / 356

Search for a heavy resonance decaying into a top quark and a W
boson in the lepton+jets final state at √s = 13 TeV
Author: CMS CollabrationNᵒⁿᵉ

A search for a heavy resonance decaying into a top quark and a W boson in proton-
proton collisions at √s = 13 TeV is presented. The data was recorded by CMS detector and corre-
spond to an integrated luminosity of up to 138 fb−1. The analysis is performed in the lepton+jets
final state, where the top quark is reconstructed from an electron or muon, missing transverse mo-
mentum and a jet identified as originat- ing from a bottom quark. The W boson from the resonance
decay is reconstructed as a single large-radius jet, identified by its characteristic substructure. The
results are interpreted in the context of an excited bottom quark b∗ model. No statistically significant
excess over the expected background is found, and b∗ quarks with left- handed, right-handed, and
vector-like chiralities are excluded at 95% confidence level for masses below 2.4, 2.8, and 3.1 TeV,
respectively.
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大型高能物理实验中的高速光纤数据传输系统
Author: Di Guo¹

¹华中师范大学

Corresponding Author: diguo@mail.ccnu.edu.cn

大型高能物理实验中前端探测器与后端系统之间需要一套稳定、高速、双向、抗辐照的数据
传输系统，以解决前端至后端的高带宽数据发送需求，以及后端至前端的触发、时钟和控制
等信息的传输需求。结合抗辐照、功耗、带宽、体积和成本等方面的综合考量，往往使用光
通信系统来实现这一目标，这一解决方案在欧洲核子中心 CERN的 LHC实验中得到了实际应
用验证。在这一套双向光纤数据传输系统中，涉及到光模块定制、抗辐照高速激光器驱动芯
片、TIA跨导放大芯片、双向数据接口芯片等模块与芯片研发，在具体设计层面还涉及到高
精度锁相环、时钟恢复、高速并串/串并转换、数据编解码等一些底层芯片设计。本次报告将
对这一双向光通信系统的整体架构、重要芯片的功能模型以及其中部分芯片的核心设计技术
进行简要介绍。

分会场五 / 358

HFRS-TPC前端读出电子学原型机研制进展
Authors: 志朋孙 ¹;奕千 Nᵒⁿᵉ;天磊蒲 Nᵒⁿᵉ;俊伟颜 Nᵒⁿᵉ;淞博常 Nᵒⁿᵉ;静田 Nᵒⁿᵉ

¹ University of Chinese Academy of Sciences

Corresponding Author: sunzp@impcas.ac.cn

即将于 2025年建成的强流重离子加速器（High Intensity heavy-ion AcceleratorFacility, HIAF）
上包含了一条放射性次级束分离线（HIAF FRagment Separator，HFRS）。HFRS 具备普通传
输线和实验线（即分离器）的双重功能，是束流能量和强度都更高的新一代放射性束流装
置。该束线在多个位置上选择了一对相互倒置的 Twins-TPC探测器实现粒子鉴别和束流监测。
Twins-TPC作为整个束线各探测器中通道数最多、数据量最大的分系统，对读出电子学提出
了高集成度、高计数率和大动态范围的要求，基于此需求，本文开展了 HFRS-TPC前端读出
电子学原型机系统的研制，针对高集成度、大动态范围的需求开展了技术攻关。
HFRS-TPC前端读出电子学原型机系统由 ASIC板、前端板、数据汇总板和时钟扇出板构成，
可以实现 256路探测器信号的读出和处理。其中 ASIC板基于近物所自研的一款 ASIC芯片
FEAM研制，实现探测器信号的放大、整形等处理；前端板基于两片高集成度 ADC和 FPGA，
单板实现 64路模拟信号的 AD转换及在线处理，处理后的数据通过光纤接口传输至数据汇总
板；数据汇总板单板可以实现 8路光纤数据汇总，汇总后数据通过 PCIe 3.0接口直接上传至
服务器；时钟扇出板提供多路同步时钟，各前端板基于同步时钟工作。
在实验室对原型机系统进行测试，采用信号源模拟探测器输出。测试表明，在 10fC-1PC输入
动态范围内，系统积分非线性好于 1%，在输入大于 100fC后，系统时间分辨（sigma）好于
1ns。原型机与 Twins-TPC探测器原型机对接，使用激光进行测试，电子学系统工作正常。下
一步，将针对高计数率需求继续开展技术攻关，满足 HFRS-TPC单通道 100kHz的计数率要
求。

分会场一 / 359

Precisionmeasurement of Zgamma+jets differential cross-section
using full run2 data in ATLAS
Authors: Shuqi LiNᵒⁿᵉ; Xuan YANG¹

Page 122



中国物理学会高能物理分会第十四届全国粒子物理学术会议（2024） / Book of Abstracts

¹高能所

Corresponding Author: yangxuan@ihep.ac.cn

Precision measurements have played a key role in the development of particle physics. This pre-
sentation will report the latest measurement of differential cross-section of Drell-Yan Zγ process
using data collected by the ATLAS detector in run2, in particular concerning the jet activities. Zγ
production is a major background for many new physics process and Zγ itself can also be used for
indirect search for new physics such as EFT studies. The jets produced in association to Zγ would
also provide us a great chance to test several key QCD calculations. In this talk we’ll present the
data analysis method as well as discussing the results comparing to theoretical predictions.

分会场一 / 360

Matching Higgs triplets to HEFT: non-decoupling and polar coor-
dinates
Author: xia wan¹

Co-author: huayang song ²

¹ Shaanxi Normal University

² CAS Key Laboratory of Theoretical Physics, Institute of Theoretical Physics, Chinese Academy of Sciences, Beijing
100190, P.R.China

Corresponding Author: wanxia@snnu.edu.cn

We consider real Higgs triplet extension to StandardModel andmatch it to a non-linear effective field
theory, the Higgs Effective Field Theory(HEFT). For the decoupling and non-decoupling regimes
different power counting methods are adopted, the effective Lagrangians at leading order are de-
rived. Their effects in physical observables are plotted. Later we present the parametrization of
the Higgs doublet in polar coordinates, and get effective Lagrangian at next-to-leading order. New
parametrization method allow us to derive all orders as it overcomes the kinematic mixing between
Nambu-Goldstone bosons and new heavy particles. We also use it to the complex Higgs triplet in
Type-II seesaw model.

361

Formation and growth of solitons in nonminimally gravitating
dark matter
Authors: Hong-Yi ZhangNᵒⁿᵉ; Jiajun ChenNᵒⁿᵉ

Corresponding Author: cleveron18@qq.com

The presence of solitons is a generic prediction in ultralight dark matter models. We investigate their
formation and growth, along with the surrounding miniclusters, through 3+1-dimensional simula-
tions. For the first time, we include fully dynamical nonminimal couplings of dark matter to gravity,
which modify the mass-radius relation of solitons. Our results show that solitons can form dynam-
ically via gravitational condensation. We also demonstrate that solitons can become unstable and
collapse when their densities reach critical values, irrespective of whether the nonminimal couplings
are attractive or repulsive. This instability could impact the distribution and phenomenology of soli-
tons in the present-day universe.

墙报展及评选 / 362
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Production of Proton and Light Nuclei in Au+Au Collisions by
RHIC-STAR in the High Baryon Density Region
Author: Hui Liu¹

¹ Central China Normal University

Corresponding Author: huihuiliu@mails.ccnu.edu.cn

Light nuclei are loosely bound objects with a few MeV binding energies. The systematic measure-
ment of light nuclei production in heavy-ion collisions across a wide energy range is a valuable tool
to probe the QCD phase structure and gain insight into the underlying production mechanism. In
2018, RHIC started the second phase of the beam energy scan program (BES-II). The STAR Fixed
Target (FXT) program was proposed to achieve lower center-of-mass energies and higher baryon
density regions. Up to now, the STAR experiment has recorded high statistics data at √sNN = 3 -
13.7 GeV in Au+Au collisions.

In this poster, we will present the proton and light nuclei production in Au+Au collisions at √sNN
= 3 GeV (FXT) recorded by the STAR experiment. The analysis will include results from center to
peripheral collisions, and span from mid-rapidity to target rapidity. The transverse momentum (pT )
spectra, coalescence parameters (BA), particle ratios, and compound yield ratios will be shown and
compared with other experiment groups for a wide range of energies.

墙报展及评选 / 363

Vortical structure and the effects on directed flow in non-central
relativistic heavy-ion collisions fromamultiphase transportmodel

Author: 欣跃巨 ¹

¹中国科学技术大学

Corresponding Author: xyju@mail.ustc.edu.cn

With the extreme temperatures and energy densities generated by ultra-relativistic heavy-ion col-
lisions, a new state of matter—Quark-Gluon-Plasma (QGP), with surprising fluid properties will
be cr sions can generate a large initial angular momentum, resulting in strong vorticity of ω ≈
(9 ± 1)×1021s−1 in the fluid, estimated from the global Λ hyperon polarization measurements in
Au+Au collisions. This vortical structure may change the azimuthal distribution of the particle pro-
duced in the QGP.

We study the global and local vortical structure during the parton expansion phase and the directed
flow (v1) of final charm and light flavor hadrons in Au+Au collisions based on a multiphase transport
model (AMPT) framework. We find that inharmonious expansion dominates the parton dynamics,
and the integral vorticity depends on the rapidity and momentum of the parton. We also initially
input a global vortical pattern caused by the instant electromagnetic field into the partonic interac-
tion phase. This initial global vortex will dissipate quickly during the parton expansion phase. But
the dv1/dy as a function of rapidity for final pion, kaon, protron and D-meson is changed compared
to the default AMPT. The differences in the dv1/dy between positive and negative charged particles
are also studied and the values are comparable to the measurements at RHIC energy. These find-
ings are expected to guide us to better understand and constrain the fireball’s vorticity with the v1
measurements in ultra-relativistic heavy-iron collisions.

分会场一 / 365

CP violation in boosted top quark decay

Page 124



中国物理学会高能物理分会第十四届全国粒子物理学术会议（2024） / Book of Abstracts

Authors: Bin Yan¹;琪毕 Nᵒⁿᵉ; Zhite YuNᵒⁿᵉ

¹ IHEP

Corresponding Author: biqii@buaa.edu.cn

We propose a novel observable in boosted top quark decay, which can be used to measure the anoma-
lous Wtb interaction. The observable is an angular correlation between the t → bW decay plane
and theW → ff̄ ′ decay plane, which is related to the polarization ofW . We show that a forward-
backward asymmetry of the angular distribution is sensitive to complex phases in theWtb anoma-
lous couplings for both leptonic and hadronic decay modes of top quark. In this work, we analyze
the prospects of probing the CP violation in the tt̄ system at future lepton colliders.

366

The First LHAASO Catalog of Gamma-ray Sources
Authors: 世聪胡 ¹; Xi ShaoQiang²; Min Zha¹; songzhan（松战）CHEN（陈）²

¹高能所
²中科院高能物理研究所

Corresponding Author: hushicong@ihep.ac.cn

The results of the first catalog of very-high energy and ultra-high energy gamma-ray sources de-
tected by LHAASO will be presented in this talk. The catalog was compiled using 508 days of data
collected by the Water Cherenkov Detector Array (WCDA) from March 2021 to September 2022 and
933 days of data recorded by the Kilometer Squared Array (KM2A) from January 2020 to September
2022. This catalog represents the main result from the most sensitive large coverage gamma-ray
survey of the sky above 1 TeV, covering declination from −20◦ to 80◦. In total, the catalog contains
90 sources with an extended size smaller than 2◦ and a significance of detection at > 5σ. Based
on our source association criteria, 32 new TeV sources are proposed in this study. Among the 90
sources, 43 sources are detected with ultra-high energy (E > 100 TeV) emission at> 4σ significance
level.

367

JUNO reactor IBD selection with machine learning method
Author: 菲肖 ¹

¹高能所

Corresponding Author: xiaofei@ihep.ac.cn

Jiangmen Underground Neutrino Observatory (JUNO) is a multi-purpose neutrino experiment lo-
cated in southern China. The primary goal of JUNO is to determine the neutrino mass ordering and
measure several neutrino oscillation parameters to sub-percent precision by measuring the oscil-
lated reactor antineutrino spectrum at 52.5 km from eight nuclear reactors. Selection of the reactor
IBD signal with high efficiency and accuracy is key to measuring the oscillated reactor antineutrino
spectrum. I will present a box-cut method to separate the IBD signal from background. Besides,
the results of separating IBD signals and accidentals by machine learning method will also be dis-
cussed.

墙报展及评选 / 368

Page 125



中国物理学会高能物理分会第十四届全国粒子物理学术会议（2024） / Book of Abstracts

Lumical Detector Design and Reconstruction Algorithm
Author: 行阳孙 ¹

¹ Nanjing University

Corresponding Author: 221840222@smail.nju.edu.cn

Lumical是 CEPC的亮度探测器 Y用于探测朝前区小角度散射的正负电子 Y在这个 poster
中我们将会介绍我们对 Lumical探测器的几何设计方案 Y以及通过 bhabha事例的产生子模
拟矫正的重建算法设计同时 Y对称的正负 z轴探测器也可以进一步提高重建算法精度我
们希望通过这样的设计 Y使得 Lumical的精度能够达到 0.01%以上通过设计一款这样的高
精度 Lumical探测器 Y希望能够有助于确定对撞机的综合光度准确的光度数据对于研究电
弱过程测试标准模型和探索潜在的新物理至关重要 Y使 Lumical成为 CEPC中电弱点精确
物理研究的重要组成部分。
Lumical is a luminosity detector of CEPC Y used to detect positive and negative electrons scattered
at small angles in the forward region. In this poster, we will introduce our geometric design scheme
for Lumical detectors, as well as the reconstruction algorithm design based on simulating the gen-
eration of bhabha events as the correction. Meanwhile, symmetrical positive and negative z-axis
detectors can further improve the accuracy of reconstruction algorithms. We hope that through
this design, Lumical’s accuracy can reach over 0.01%. By designing such a high-precision Lumical
detector, it is hoped that it can help determine the comprehensive luminosity of the collider. Accu-
rate luminosity data are critical for studying electroweak processes, testing the Standard Model, and
exploring potential new physics, making Lumical an indispensable component for precise physics
study of electrical weak points in CEPC.

高能物理战略研讨会 / 369

讨论（1）

高能物理战略研讨会 / 370

讨论（2）

高能物理战略研讨会 / 371

《高能物理领域计算资源和建设》

Corresponding Author: qfz@ihep.ac.cn

高能物理战略研讨会 / 372

Opening

Corresponding Author: zhaozg@ustc.edu.cn
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高能物理战略研讨会 / 373

《高能物理国际态势（国际高能加速器、探测器研发布局、技术前
沿动态及规划）》

Corresponding Author: xinchou@ihep.ac.cn

高能物理战略研讨会 / 374

《科学院高能物理规划研究报告》

Corresponding Author: yfwang@ihep.ac.cn
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ALICE实验进展
Author: Zebo Tang¹

¹ University of Science and Technology of China

Corresponding Author: zbtang@ustc.edu.cn

ALICE实验进展
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Phase diagram –theory
Author: fei gao¹

¹ Beijing Institute of technology
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手征磁效应研究进展

Author: Shuzhe Shi¹

¹ Tsinghua University

Corresponding Author: shisz12@mails.tsinghua.edu.cn

手征磁效应研究进展
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超周边重离子碰撞物理实验研究进展

Author: Shuai Yang¹

¹ South China Normal University

Corresponding Author: syang@scnu.edu.cn

超周边重离子碰撞物理实验研究进展
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小系统新进展——集体流之后

Author: 震宇陈 ¹

¹山东大学

Corresponding Author: zhenyuchen@sdu.edu.cn

小系统新进展——集体流之后
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¹ Huzhou University
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Nucleon spin structures and opportunities at EicC
Author: Tianbo Liu¹

¹ Shandong University

Corresponding Author: liutb@sdu.edu.cn
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相对论重离子碰撞中矢量介子自旋排列的实验测量进展
Author: 宝山郗 Nᵒⁿᵉ

Corresponding Author: xibaoshan@fudan.edu.cn
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Lattice QCD study of heavy quark diffusion
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Corresponding Author: ht.shu333@gmail.com

Lattice QCD study of heavy quark diffusion

晨光杯报告与评审 / 386

Observation of the Anomalous Shape of X(1840) in J/ψ → γ3(π +
π − )Indicating a Second Resonance Near pp¯ Threshold（报告人：
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晨光杯报告与评审 / 389
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bright gamma-ray burst（报告人：黄勇）
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晨光杯报告与评审 / 391
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晨光杯报告与评审 / 392
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晨光杯报告与评审 / 393
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Lattice QCDCalculation of Electroweak Box Contributions to Su-
perallowed Nuclearand Neutron Beta Decays（报告人：马鹏翔）
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Ocean（报告人：叶子平）

晨光杯报告与评审 / 398
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晨光杯报告与评审 / 399
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分会场五 / 401

Flash Talk

Page 131



中国物理学会高能物理分会第十四届全国粒子物理学术会议（2024） / Book of Abstracts

分会场四 / 402

Observation of the BOAT GRB from LHAASO
Author: Zhiguo Yao¹
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Corresponding Author: yaozg@ihep.ac.cn
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Locating a Super PeVatron at Cygnus Region
Author: UNKNOWN LI Cong¹

¹高能所

Corresponding Author: licong@ihep.ac.cn
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LHAASO-KM2A精确测量 0.3到 30PeV的宇宙线全粒子能谱和平
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Author: 恒英张 ¹

¹云南大学

Corresponding Author: hyzhang@ihep.ac.cn

分会场四 / 405

阿尔法磁谱仪（AMS）宇宙线原子核能谱最新测量结果
Author: 尧陈 ¹

¹ Shandong Institute of Advanced Technology (SDIAT)

Corresponding Author: yao.chen@cern.ch
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Problem of cosmic ray origin and precise measurements
Author: Xiao-Jun Bi¹

¹ IHEP
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AMS实验测量宇宙线粒子流强随时间变化最新结果
Author: Zetong Sun¹

¹高能所

Corresponding Author: sunzetong@ihep.ac.cn
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Review of θ13 measurements and latest results from Daya Bay

Authors: Jinjing Li¹; Jinjing Li¹

¹ Tsinghua University

Corresponding Authors: lijj16@mails.tsinghua.edu.cn, jinjing-li@foxmail.com

分会场四 / 409

反应堆中微子能谱：大亚湾实验最新结果与 JUNO-TAO实验
Authors: jiayang Xu¹;阳韩 ²

¹高能所
² Sun Yat-Sen (Zhongshan) University

Corresponding Authors: xujy@ihep.ac.cn, hany88@mail.sysu.edu.cn

分会场四 / 410

江门中微子实验探测器技术研发及现状
Author: 永鹏张 ¹

¹高能所

Corresponding Author: ypzhang1991@ihep.ac.cn
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Neutrino Oscillation Physics in JUNO
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Corresponding Author: zhaorz@ihep.ac.cn
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Neutrino Oscillation Analysis with Combined Data from Super-
Kamiokande and T2K
Author: Jianrun Hu¹

¹ Kyoto University

Corresponding Author: hu.jianrun.7d@kyoto-u.ac.jp

分会场四 / 413

伽马射线暴等暂现源观测及其研究@GXU地基天文观测平台
Author: 幸玲李 ¹

¹广西大学

Corresponding Author: 1037791352@qq.com

分会场四 / 414

Search for WIMP DM in PandaX-4T experiment
Author: 奕陶 ¹

¹ Shanghai Jiao Tong University

Corresponding Author: taoyi92@sjtu.edu.cn

分会场四 / 415

CDEX实验研究进展及展望
Author: 丽桃杨 ¹

¹ Tsinghua University

Corresponding Author: pauli127@163.com
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Latest results of the DArk Matter Particle Explorer
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Author: 逸丰魏 ¹

¹ University of Science and Technology of China

Corresponding Author: weiyf@ustc.edu.cn
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AMS实验正负电子、反质子流强谱最新测量结果与暗物质的间接
寻找

Author: Cheng ZHANG¹

¹ ihep

Corresponding Author: zhangcheng@ihep.ac.cn

分会场四 / 418

DESI Y1: Cosmological Constraints from the Measurements of
Baryon Acoustic Oscillations
Author: Ting Tan¹

¹ LPNHE, Sorbonne University

Corresponding Author: ting.tan@cea.fr
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Illuminating M87* inner shadow with dark matter annihilation

Author: Ran Ding¹

¹ Anhui University

Corresponding Author: dingr25@mail2.sysu.edu.cn

分会场四 / 420

Angular correlation and deformedHellings-Downs curve by spin-
2 ultralight dark matter
Author: Yun-Long Zhang¹

¹ NAOC (National Astronomical Observatories, CAS)
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Constraints on the properties of dark matter by astronomical ob-
servations

Author: Xiao-Jun Bi¹

¹ IHEP

Corresponding Author: bixj@ihep.ac.cn
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A proposed PKU-Muon experiment for muon tomography and
dark matter search

Authors: Chen（辰）Zhou（周）¹; Qiang Li²

¹ Peking University（北京大学）

² School of physics, Peking University

Corresponding Authors: qliphy0@pku.edu.cn, chen.zhou@cern.ch
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The GAPS Experiment for Indirect Dark Matter Searches with
Low-energy Cosmic-Ray Antinuclei

Author: Mengjiao Xiao¹

¹上海交通大学

Corresponding Author: xmjzcc@sjtu.edu.cn
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Search for Coherent Elastic Scattering of Solar B8 Neutrinos in
the XENONnT

Author: Dacheng Xu¹

Co-author: Kexin Liu ¹

¹ Tsinghua University
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Searching for Solar Boron-8Neutrinos viaCoherent ElasticNeutrino-
Nucleus Scattering with PandaX-4T Experiment
Author: Li Jiafu¹

¹ Sun Yat-Sen University

Corresponding Author: lijf73@mail2.sysu.edu.cn

分会场四 / 426

CICENNS: 300-kgCsI(Na) Detector for Coherent Elastic Neutrino-
Nucleus Scattering (CEvNS)
Author: 景宇麦 ¹

¹ susy

Corresponding Author: maijy9@mail2.sysu.edu.cn

分会场四 / 427

RELICS:基于液氙双相时间投影室的反应堆中微子相干弹性散射测
量
Author: Chang Cai¹

¹ Tsinghua University

Corresponding Author: caic21@mails.tsinghua.edu.cn

分会场四 / 428

RECODE：高纯锗反应堆中微子相干散射实验
Author: 力王 ¹

¹北京师范大学

Corresponding Author: wangl@bnu.edu.cn
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大型超高能伽马源立体跟踪装置（LACT）项目进展
Author: 玉东王 ¹

¹高能所

Corresponding Author: wangyd89@ihep.ac.cn

分会场四 / 430

南天大视场伽马射线望远镜（SWGO）项目
Authors: Hao Zhou¹; Ziwei Ou²;天扬李 ¹

¹ Shanghai Jiao Tong University
² Tsung-Dao Lee Institute, Shanghai Jiao Tong University

CorrespondingAuthors: litianyang202110@163.com, hao_zhou@sjtu.edu.cn, ouziwei.astro@outlook.com
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江门中微子实验中微子天文学研究
Author: Yibing ZhangNᵒⁿᵉ

Corresponding Author: ybzhang@ihep.ac.cn
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面向暂现源的超广角大气切伦科夫望远镜研究
Author: 有亮冯 ¹

¹西藏大学

Corresponding Author: xzdxfyl@163.com
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Neutrino Mass Measurement with Cosmic Gravitational Focus-
ing
Author: Shao-Feng Ge¹

¹ SJTU

Corresponding Author: gesf@sjtu.edu.cn
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AMS同位素测量最新结果

Author: Jiahui Wei¹

¹ Shandong Institute of Advanced Technology

Corresponding Author: jiahui.wei@iat.cn
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AMS反氘测量

Author: 森泉卢 Nᵒⁿᵉ

Corresponding Author: lusq@ihep.ac.cn

分会场四 / 436

AMS实验测量宇宙线氘同位素的最新结果

Author: 伟伟许 ¹

¹ Shandong University

Corresponding Author: wxu@cern.ch
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Measurement of Iron Spectrum inCosmicRayswithDAMPE

Author: 宇聂 ¹

¹中国科学技术大学

Corresponding Author: ny201518@mail.ustc.edu.cn
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Measurements of the boron-to-carbon and boron-to-oxygen flux
ratios in cosmic rays with DAMPE

Author: 恩珩徐 ¹

¹中国科学技术大学 USTC

Page 139



中国物理学会高能物理分会第十四届全国粒子物理学术会议（2024） / Book of Abstracts

Corresponding Author: jingbosun@mail.ustc.edu.cn

分会场四 / 439

Observation of the MGRO J1908+06 Region with LHAASO
Author: UNKNOWN WU Sha¹

¹高能所

Corresponding Author: wusha@ihep.ac.cn
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A real-timemonitor on extragalatic tranisents with the LHAASO-
WCDA
Author: Jianeng Zhou¹

¹ Shanghai Astronomical Observatory, Chinese Academy of Sciences

Corresponding Author: zjn@shao.ac.cn

分会场四 / 441

CUPID-China实验进展与计划
Author: 昊陈 ¹

¹复旦大学-现代物理研究所

Corresponding Author: chenhao_fd@fudan.edu.cn
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Latest results from the CUORE experiment
Author: Shihong Fu¹

¹ Fudan University

Corresponding Author: shihong.fu@lngs.infn.it
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Status of JNE
Author: Wentai LuoNᵒⁿᵉ
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Revisiting primordial neutrino asymmetries, spectral distortions
and cosmological constraints with full neutrino transport
Author: 沅桢李 ¹

¹ University of Chinese Academy of Sciences

Corresponding Author: liyuanzhen@itp.ac.cn

分会场四 / 445

高能水下中微子望远镜 (HUNT)的研究进展
Authors: 天奇黄 ¹;明君陈 ²

¹高能所
² IHEP

Corresponding Authors: huangtq@ihep.ac.cn, mjchen@ihep.ac.cn
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海铃计划进展与展望
Author: Hualin Mei¹

¹ Shanghai Jiao Tong University

Corresponding Author: mei.hualin@sjtu.edu.cn

分会场四 / 447

Progress of theGiantRadioArray forNeutrinoDetection (GRAND)
Project
Author: 毅张 ¹

¹ purple mountain observatory

Corresponding Author: zhangyi@pmo.ac.cn
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Black Hole Superradiance and Gravitational Wave Beats
Author: 印达郭 ¹

¹ sdu

Corresponding Author: yinda.guo@mail.sdu.edu.cn
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Angular correlation and deformedHellings-Downs curve by spin-
2 ultralight dark matter
Author: Yun-Long Zhang¹

¹ NAOC (National Astronomical Observatories, CAS)

Corresponding Author: zhangyunlong001@gmail.com
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Leptogenesis assisted by scalar decays
Author: 钊焕余 ¹

¹ Sun Yat-sen University

Corresponding Author: yuzhaoh5@mail.sysu.edu.cn
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The First LHAASO Catalog of Gamma-ray Sources
Author: 世聪胡 ¹

¹高能所

Corresponding Author: hushicong@ihep.ac.cn
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LHAASO研究成果报告
Corresponding Author: chensz@ihep.ac.cn

开幕式及大会报告 / 453

LHAASO研究成果报告
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LHAASO研究成果报告

Corresponding Author: chensz@ihep.ac.cn
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分会工作报告
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暗物质探测和双 beta衰变

Corresponding Author: ke.han@sjtu.edu.cn

458

新物理与暗物质理论综述

Corresponding Author: zxianyu@tsinghua.edu.cn

459

TeV物理实验进展综述

Corresponding Author: yanwen@ustc.edu.cn
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Corresponding Author: lingjj5@mail.sysu.edu.cn
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中微子理论进展
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格点 QCD研究进展

Corresponding Author: liuming@impcas.ac.cn
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微扰 QCD和精确计算研究进展

Corresponding Author: yqma@pku.edu.cn
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散射振幅和共形场论

Corresponding Author: songhe@mail.itp.ac.cn

465

高能重离子碰撞物理综述

Corresponding Author: xuqh@sdu.edu.cn

466
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467
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Corresponding Author: yufsh@lzu.edu.cn
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Corresponding Author: liujianb@ustc.edu.cn
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量子计算在高能物理中的应用

Corresponding Author: okawa@ihep.ac.cn
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What does it imply if the Schwinger pair production in QED can-
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Corresponding Author: jxlu@ustc.edu.cn
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Corresponding Author: yzhphy@ustc.edu.cn

分会场一 / 472

软定理与树图振幅
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Corresponding Author: wuch7@itp.ac.cn
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Corresponding Author: wuyusheng@ustc.edu.cn

Page 145



中国物理学会高能物理分会第十四届全国粒子物理学术会议（2024） / Book of Abstracts

分会场一 / 475

Fiducial and differential cross-sectionmeasurements of electroweak
Wγjj production in pp collisions at √s = 13 TeV with the ATLAS
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Corresponding Author: zhen.lin@cern.ch
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Recent results on Electroweak Physics at LHCb
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Corresponding Author: xinkaiwen@pku.edu.cn
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