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Dynamics of the conserved net-baryon density near QCD critical
point within QGP profile

Author: Shanjin Wu'

Co-author: E{#f4 !

! 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.

w9

Black Hole Superradiance and Gravitational Wave Beats

Author: Yinda Guo*

Co-authors: Hong Zhang *; Nayun Jia %, Shoushan Bao *; Xin Zhang *

! Shandong University
? Southern University of Science and Technology, Northeastern University

*> 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.
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Angular correlation and deformed Hellings-Downs curve by spin-
2 ultralight dark matter

Author: Yun-Long Zhang'

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

! 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]

R R / 11
Collective flow in asymmetric collisions of deformed nuclei

Authors: Hadi Mehrabpour?; Giuliano Giacalone?

! Peking University
? 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.

waEH=/13

Exploring the Nuclear Shape Phase Transition in Ultra-Relativistic
Xe+Xe Collisions at the LHC

Authors: Shujun Zhao'; Haojie Xu?; You Zhou?; Yuxin Liu*; ZiifH K *
! Peking University
? Huzhou University

* Niels Bohr Institute
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* 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 y-soft rotor to a spherical vibrator, with the
second-order shape phase transition occurring in the vicinity of 128713Xe. In this work, we focus
on investigating the y-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-VISHNU model calculations show that the v3 — [p7] correlation p, and the mean transverse
momentum fluctuation I';,,., which were previously interpreted as the evidence for the rigid triaxial
deformation of 129Xe, can also be well explained by the y-soft deformation of 29Xe. We also pro-
pose two novel correlators p4 2 and ps 4, which carry non-trivial higher-order correlations and show
unique capabilities to distinguish between the ~y-soft and the rigid triaxial deformation of 129Xe in
129%e+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.
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Corresponding Author: mjchen@ihep.ac.cn
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A real-time monitor on extragalatic tranisents with the LHAASO-
WCDA

Authors: Guangman Xiang'; Min Zha?; Jianeng Zhou?; Yi Xing*

! Shanghai astronomical observatory, Institute of High Energy Physics
=y
* Shanghai Astronomical Observatory, Chinese Academy of Sciences

* 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.

saby—/17
UV divergences of loops, the Higgs boson’ s low mass and the
graviton loop in quantizing Einstein gravity

Author: EET !

E AR F
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 Li*

! 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 J#fiflll i 0.3 2] 30PeV 141l 2k 4 hi T~ e il Fn -
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Authors: fFLIEH 5 £ * 17U

PEERE
o P B TR R A
AR

Corresponding Author: hyzhang@ihep.ac.cn
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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 the medium-heavy components.

20

Measurement of cosmic muon flux and cosmogenic neutron pro-
duction at CJPL

Author: UrZE5k *
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.

waYh 21

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

Author: 7757

! IHEP

Corresponding Author: sunxl@ihep.ac.cn

The first experimental measurement of coherent elastic neutrino-nucleus scattering (CEvNS) 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 CEVNS detec-
tion, we introduced a novel low-temperature Csl 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 CEvNS detection sensitivity to unprecedented levels. Positioned as a formidable contender
for forthcoming CEVNS experiments, this innovative approach has been substantiated by our exper-
imental group’s development of a kilogram-scale low-temperature Csl 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-X Background in Dayabay
Reactor Neutrino Experiment

Author: i3} *

! 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
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Corresponding Author: xzdxfyl@163.com
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Quenching of polarized jets

Author: Shu-yi Wei'

! 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 eTe™ 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.

aty— /25

An SU(8) theory of SM quarks and leptons

Authors: Ying-nan Mao’; T*Ff: 2

' WHUT
* 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.

sabh—/ 26

i 2 b 2 B R B v 5

Author: Yang Zhang'

! University of Science and Technology of China

Corresponding Author: yzhphy@ustc.edu.cn
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Recent progress of Dark SHINE R&D

Authors: Shu Li'; 5 °

' TDLI, SjTU

Corresponding Author: yuanrui@sjtu.edu.cn
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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 Li*

! School of physics, Peking University

Corresponding Author: gliphy0@pku.edu.cn

We propose here a set of new methods 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 either muon-philic or slowed down due to some mechanism, and sensitivity on dark matter
and muon scattering cross section can reach as low as microbarn level.

weE=129

Baryon-Strangeness Correlations in Au+Au Collisions at RHIC-

STAR
Author: #3095 !

! 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 hadrons K+, A and
=7 along with their corresponding anti-particles. Physics implications will be discussed by compar-
ing these new results with calculations from Lattice Gauge Theory, functional renormalization group
as well as a hadronic transport model.

wem= /30

Spin polarization. phase transition and Transportation of QGP
at finite temperature in the presences of magnetic field and rota-
tion

Author: #3541

EUETS 20
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.

sath—/31

Potential search for direct slepton pair production in Vs = 360 GeV
at CEPC

Author: Feng LYU*

! 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 vs = 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).

BU e S VEE / 34

Measurement of d-Lambda correlation in 3 GeV Au+Au collisions
at STAR

Author: xialei Jiang®
e
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 A, 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-A correlation in the heavy-ion collision experi-
ments with /5 = 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-A
interactions. Physics implications on the hypernuclei structure (e.g. binding energy) will be dis-
cussed.

ML B V2 / 35

Light nuclei production in isobaric {;Ru + Ru and {5Zr + J5Zr
collisions at \/sxy = 7.7 - 200 GeV from a multiphase transport
model

Author: Kz 1!

Co-authors: JF{Ef) %P5k 3

VA B R FIRAIZHIT T
? Shanghai Jiao Tong University

=L

3

R

Corresponding Author: 20110200006@fudan.edu.cn
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The production of light nuclei in isobaric {$Ru + 9$Ru and $$Zr + 9$Zr collisions, ranging from
V/SNN =7.7 to 200 GeV, are studied using the string melting version of A Multi Phase Transport
(AMPT) model combined with a coalescence approach to light nuclei production. From the calculated
yields, transverse momentum (pr) spectra, and rapidity dependences of light nuclei (p, n, d, t, *He),
we find that the Ru+Ru/Zr+Zr ratios for yields of these particles exceed unity with the inclusion of a
quadrupole deformation S5 and octupole deformation (3 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 Bi*

! 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 Bi*

' [HEP
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.

hidie e e VP 1% / 38

Measurement of =0 and = production as a function of multiplic-
ity in pp collision at /s = 13 TeV

Authors: t fang®; $IFES 2

' Central China Normal University

PREXF
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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 (A} /D?, X0+ /D% =0+ /D% and BRx /D)

pr-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 pr-differential yield ratio of "/D° 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 /D yield ratio can provide further constraints
on the study of charm hadronization.

sraty—/39

A new framework on global analysis of fragmentation functions

Authors: Hongxi Xing®; B [HX]] % Jun Gao®*; F=#|i#X * Xiaomin Shen®

! South China Normal University
b sGE K AR T TR B A dh IR 5T
* Shanghai Jiao Tong University
¢ o B A B RN FL BT IT R
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.

The new framework has been interfaced to MadGraph and made publicly available in this work.

We perform a simultaneous global analysis of hadron fragmentation functions (FFs) to various charged
hadrons (7%, K* and p/p) 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 x2/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.

wEH=/40

Relativistic second-order spin hydrodynamics from Zubarev’s non-
equilibrium statistical operator

Author: 4z
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Co-authors: 75 % F575 7 2

T AR BT

XL EFT
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: K778 5 3B 5 AR 5 Xl 5 FHE 2 Bk 5 =57 2

1

e

=2

i
FF I & R LA ST T

i
=
oo

Corresponding Author: huangtq@ihep.ac.cn

The Large High Altitude Air Shower Observatory (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 km?, 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.

naEY/ a4

RIHE B TRl QCD HIZHIN S5

Author: Luo Xiaofeng (% 1)

R A 2
Corresponding Author: xfluo@mail.ccnu.edu.cn
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Momentum and angular correlations in Z/y-hadron production
in relativistic heavy-ion collisions

Author: lj§#5#HH *
Co-authors: j#{ 5 *; Raymond Lin CHEN % & fi# % {1 H 5K *

! Central China Normal University

? 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/y 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/y-hadron pairs in pp and AA collisions, and
predict the correlations for the y-hadron in central PbPb collisions at 5.02 TeV. The numerical anal-
yses for the Z/y-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 LI'

! 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.

sabh— /a7

Complementary LHC searches for UV resonances of Ovff decay
operators
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Authors: 71T 1 W2 2% #EE 2

U AR AR
Pk

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

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

48

Progress of the Giant Radio Array for Neutrino Detection (GRAND)
Project

Author: ik *

! 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 km? in approximately

20 sub-arrays of around 10,000 km? 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: ZE[f *

! 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.
Along with a series of exotic dark matter model 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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Unraveling collisional energy loss of a heavy quark in quark-gluon
plasma

Authors: Fei Sun’; Shuang Li'; Wei Xie*

! 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 dF/dz from elastic scattering off thermal quarks and gluons at a temperature 7T,
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 dF/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, Ey > m? /T, where E; is the
injected heavy quark energy and m; is its mass. It is realized that the soft logarithmic contribution,
dE/dz o< In(—t* /m%), arises from the ¢-channel scattering off thermal partons,

while the hard logarithmic term, dE/dz o In[E1T/(—t*)], stems from the ¢-channel scattering off
thermal partons, and the one dE/dz o In(EyT/m?) comes from the s- and u-channel scattering
off gluons. The sum of these contributions cancels the ¢*-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.

B B VP /51
The cryogenics and purification for the next generation liquid

xenon detector

Author: Jji#X?

! 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 purificaton will be introduced, the results of the prototype will be given.

saby— /52

An Explicit Expression of Generating Function for One-Loop Ten-
sor Reduction

Author: 7 *

Co-authors: £ K2 2 44 3 Bk !

'EH RN HF AR
G D
s E AR

Page 16



o

B 2 R B S 4 DU & L T B2 R &L (2024)  / Book of Abstracts

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.

bl e B VI / 53

Production of light nuclei in Au+Au collisions with the STAR
BES-II program

Author: HE4 !

LIRS
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 Ny x N, /N3
and Nz, x N, /N2 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 (N x
Np/N32) is observed in the most central Au+Au collisions at \/sxn = 19.6 and 27 GeV with a combined
significance of 4.1 o. The large datasets (~ 10xBES-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 (pr)
spectra of p, p, d, d, and ®*He in Au+Au collisions at BES-II energies of /sxn = 7.7 —27 GeV. We will
also report the centrality and energy dependence of integrated particle yields (AN /dy) and mean pr
({p1)) of light nuclei. We will discuss the centrality and pT dependence of the coalescence parameters
(B2(d) and Bs(*He)). The physics implications of these results will be discussed.

54

Neutrino Oscillation Physics in JUNO
Author: JJH5# !

! [HEP
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 sin"20_12, am"2_21 and |am"2_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.

srath—/ 56

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

Author: Jingshu Li*

Co-authors: Zhengyun You ? Qiang Li *

! Sun Yat-Sen (Zhongshan) University
? Sun Yat-Sen University

* 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, which will enable CLFV searches
to reach unprecedented precision. This work 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 7-related CLFV cou-
plings, surpassing current constraints from low-energy and high-energy experiments.

Bl e B V% / 57
Visualizing BESIII Events with Unity

Author: Jingshu Li*

Co-author: Zhengyun You ?

! Sun Yat-Sen (Zhongshan) University

? 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.

srath—/58
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Authors: Qiang Li'; Ran Ding?* Zhengyun You®

! Peking Univ.
? Sun Yat-sen University

* Sun Yat-Sen University

Corresponding Author: dingran@mail.nankai.edu.cn
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JUNO S8 Bl i s i i &R 40

Authors: Kaixuan Huang'; Zhengyun You!

! Sun Yat-Sen University

Corresponding Author: huangkx28@mail2.sysu.edu.cn
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Author: Tianzi Song’

Co-authors: Sheng-Sen Sun % Yutie Liang * Ziyan Deng * Yumei Zhang °; Zhaoyang Yuan ¢, Zhengyun You

5

! Sun Yat-sen University

? Institute of High Energy Physics
* Institute of Modern Physics, CAS
B

° Sun Yat-Sen University

¢ SUN YAT-SEN UNIVERSITY

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

PRI A2 2 12 BE W) B SC I s A B P O B AL 0o Unity 25 VG T OAE-F- G914 B Al
Tl P et AT AL SR SRR SRR, W] AR B S BRI g aT AL, S iy

Page 19



P 2 S RE W B4 2 56 1 U S 2 DR T BR2E R 218 (2024)  / Book of Abstracts

PR ATE BEE, HHE RS TR R MR, AT TAEERE SAETH A S EH B3
B, sen o R i e S 2 2 4 b H Hi A GDML, DD4hep, ROOT, Geant4 S5 5 H
RIS B 30 Tok B TR FBX 485X, HHE Unity SE8( if S AT SEBLEEII 28 5
ShEeE, %5k 0 2 3 W H T BESIIL, JUNO., EicC. CEPC. STCF. CLIC & A58 R
[FISRBA PRI G A 5 HL s, FBX A oK = AR -5 A B Unity HPSCliR R, % F 2%
A 11 BEAS S BT R K i RV B SEI0 AP AR S i T BRI A WA I B8R
%ﬁ%@ﬂﬁﬁﬁm,ﬁﬁ&ﬁ%ﬂim\ﬁm&i%ﬁ¥$%ﬂmmﬁm%ﬁ%&Taﬁ
GE=STIR

BU e S VERE / 62

BESIII |51 1¥) €475 ] {1

Authors: #FF *; Sheng-Sen Sun? Huaimin Liu®

' B ReAT

? Institute of High Energy Physics

Corresponding Author: xnwang@ihep.ac.cn
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Authors: YuJie Zeng'; §IFH%E % KBER % YUHERE » FAIL 5 365K 2

! Sun Yat-Sen University

Lk
Corresponding Author: starri36a@outlook.com
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Visualization for physics analysis improvement and applications
in BESIII

Authors: Zhengyun You'; Zhijun Li*

' 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 *; ShiCong Hu?

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 T’ = (2.51£0.01) + (0.28+0.02)xlog10(E/20TeV) through log-parabola
model fitting. Considering a two-dimensional Gaussian template, the intrinsic extension is about
oext = 0.360 + 0.010 which is consistent with previous experimental measurements. Additionally, in
its vicinity, we discovered a more extended gamma-ray source with a standard deviation of cext =
1.240 + 0.010. 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 Liao*; Zhengyun You?

' SUN YAT-SEN UNIVERSITY
PP RS HIL S

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 5:55 ERGERINZS ID L3P £ 5¢

Authors: Chengxin Wu'; Zhengyun You?; Ziyan Deng®

1 sysu
* Sun Yat-Sen University

* B ARAT
Corresponding Author: wuchx26@mail2.sysu.edu.cn
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Baryon density dependence of viscosities of the QGP at hadroniza-
tion

Author: Zhidong Yang®

Co-authors: Lie-Wen Chen ?; Yifeng Sun *

! Hubei University
? Shanghai Jiaotong University

Corresponding Author: zdyang07@163.com

The Phi meson and Omega 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 VsNN = 19.6-200 GeV and
Pb+Pb collisions at VsNN = 2.76 TeV, corresponding to a baryon chemical potential variation from
uB =~ 0 to 200 MeV. We find that the shear viscosity to enthalpy ratio of the QGP at hadronization
decreases as B increases, while the corresponding specific bulk viscosity is essentially constant for
uB < 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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Author: fJF ¢

YoM R
Corresponding Author: zhoukang@yzu.edu.cn
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Measurements of two-pion femtoscopy in Au+Au Collisions at
V/SnN = 3.0, 3.2, 3.5, and 3.9 GeV from RHIC-STAR

Author: Jif4%E !

! 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
V/SNN = 3.0,3.2, 3.5, and 3.9 GeV from the STAR experiment. The extracted correlation strength ()

and HBT radii (Rout, Fside, Rlong, Rgut_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.

s — 174
Fragmentation functions at future lepton colliders
Authors: Jun GaoN°=¢; jit J&] !

! 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.

s
Probing the quirk particle at the LHC forward detectors

Author: Jinmian Li*

ey K
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.

w177
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Authors: 7% ; IEJT[% % Sheng-Sen Sun®

Co-authors: Guang ZHAO *; LIU Huaimin liuhm@ihep.ac.cn *; Ziyan Deng *; Gang LI *; Shuopin Wen *
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* Institute of High Energy Physics
* IHEP

Corresponding Author: hyuan@ihep.ac.cn
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Xe134 2KXX/0XXX Search in PandaX-4T Experiment

Author: ZigEMN !

! Sun Yat-Sen (Zhongshan) University
Corresponding Author: yanxy39@mail2.sysu.edu.cn

134Xe is a candidate isotope for neutrinoless double beta decay (0v3/3) search. In addition, the
two-neutrino case (2v3/3) 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 **Xe, and its initial 94.9-day exposure, we have established the most stringent con-
straints on 2033 and Ov33 of 13*Xe half-lives, with limits of 2.8 x 102%"yr and 3.0 x 10**yr at
90\% confidence level, respectively. The 2v55 (0v5 () 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: Wy 5 !

! Central China Normal University
Corresponding Author: xiaoyq@mails.ccnu.edu.cn

Neutrinoless double beta (Ov33) decay is the most promising way to determine whether neutrinos
are Majorana particles. There are many experiments based on different isotopes searching for Ov 53
decay. Combining the searches of O0v3f3 decay in multiple isotopes provides a possible method to
distinguish operators and different models. The contributions to Ov/33 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 Ov3
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 Ov3.3
decay in different isotopes can distinguish the cases that contain the low-energy effective operators
01 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.

sty — /80

NNNLO QCD predictions for heavy quark decays

Author: /£ LT Neone

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.

nay=/81

Imaginary potential of heavy quarkonia from thermal fluctua-
tions in rotating matter from holography

Authors: Xiangrong Zhu N°*¢; Zi-qiang Zhang N°*°; Defu HouN°"

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.
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£ PandaX-4T Je5arb 8 = 1l e v 1k 5 P

Author: BEXH 1

B RRF
Corresponding Author: xiaofengshang@sjtu.edu.cn
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Neutrino Oscillation Analysis with Combined Data from Super-
Kamiokande and T2K

Author: Jianrun Hu'

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

The CP-violating phase (6cp) 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 dcp 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) x 10%° protons on target in (anti)neutrino mode, this study finds a 1.9¢ exclu-
sion of CP-conservation and a preference for the normal mass ordering.

na=/84

Investigation of charm-quark hadronisation in proton—proton col-
lisions with ALICE

Author: Tiantian Cheng’

' 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 (D"
, 2%+, 09) and non-strange (D° , D, D**+ , A}, X0+ %) charm hadrons in pp, p-Pb and Pb-Pb
collisions collected in Run 2 by the ALICE experiment are shown.

The production measurements of D™ 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 v's = 13.6 TeV harvested from the start of LHC Run 3 are presented.

Al e e Rk / 87
Hyperon polarization along the beam direction in pPb collision
at CMS
Authors: JRH1ZE 1 B
DLAKE
Corresponding Author: zhenyuchen@sdu.edu.cn

The observation of hyperon polarization along beam direction (P.) 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 first P, results for A and A particles in pPb collision
at \/syn = 8.16 TeV over a wide transverse momentum and multiplicity range. The measured P,
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 ;3 measurements and latest results from Daya Bay

Author: Jinjing Li*
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! Tsinghua University
Corresponding Author: jinjing-li@foxmail.com

The neutrino oscillation is described by six independent parameters: three mixing angles 6s3, 012,
and 60,3), two mass-squared splittings, and one CP-violating phase (J.p). As of 2010, only 6;3 and
dcp remained unknown. However, a non-zero value of 613 is crucial for exploring CP violation in
the lepton sector. In 2011, the T2K and Double Chooz experiments provided evidence of a non-zero
013. From 2012 to the present, the Daya Bay reactor experiment has pushed the precision of 6;3
down to 2.8%. Recently, Daya Bay achieved a 6.5% precision of 613 in an independent measurement
using the new capture-on-hydrogen sample. Although 6;3 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 ;3 measurements. The latest results
from Daya Bay will be highlighted. The potential for further improving the precision of §;3 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.
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Author: 5 F?

RN
Corresponding Author: wangxg@gxu.edu.cn
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The Quantum Simulation on a (1+1)D Sphaleron Model
Author: Min Huang?

1

= AL PR

jn

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.

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

Author: J§ik *

! 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.

waY—=/9

Measurements of jet quenching using semi-inclusive hadron+jet
distributions in pp and central Pb—Pb collisions at 5.02 TeV with
ALICE

Author: K& *

KR

Corresponding Author: yzhhou@mails.ccnu.edu.cn
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The measurement 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 /syN = 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 p 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 pr 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.

GeV neutrino interaction study
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Author: £ !

! 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 1 MeV, a large detector volume, and exceptional back-
ground control. With these capabilities, JUNO will 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.

w96

Jet-induced Enhancement of Deuteron Production at the LHC En-
ergies

Authors: Kai-Jia Sun’; Yi-Heng Feng'; Yu-Gang Ma'

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

The recent observation of jet-associated deuteron production in pp collisions at v'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 ALICE measurements. 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.

saty— /97

Partial NLO electroweak corrections to Higgs pair production in
gluon fusion

Authors: Haitao Li%; Jian Wang?; F}#X 2; 5K

' SHANDONG UNIVERSITY
? Shandong University
AKX F

Corresponding Author: zhaangx@mail.sdu.edu.cn
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We calculated the contributions of partial NLO electroweak corrections to the gluon-gluon fusion
process for producing Higgs pairs, which are proportional to higher powers of the Higgs 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.

w98

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

Author: Z#zs 1

' EMEGR R S
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

NS}

. 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 Chen’; Jun Wang?; Yuehuan Wei*; Wei Wang?®

R
* Sun Yat-sen University

*> 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.
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Chiral Kinetic Theory in Curved Space Revisited and Radiative
Corrections

Authors: Jiayuan Tian'; Shu Lin®

! Sun Yat-sen University

? 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]]. 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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Open-charm production in pPb collisions with the LHCb experi-
ment

Author: $IFF !

FETY
Corresponding Author: wangjql8@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 = and D over DT or D° will be presented, in order to
search for possible strangeness enhancement in small-system collisions.

104

Searching for Solar Boron-8 Neutrinos via Coherent Elastic Neutrino-
Nucleus Scattering with PandaX-4T Experiment

Author: Li Jiafu®

! 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 (CEvVNS) signals induced by solar neutrinos from Boron-8 decays.

In this talk, I will present the analysis strategy and latest progress of CEvVNS searches using PandaX-
4T data.

Bl e e VF 1% / 105
Tracking system at the DarkSHINE experiment
Authors: Hix1] 1 IRAE5K 55 FEX % dG 392 35 ARk 35 AR e % Y KE !

2 B AL
* Shanghai Jiao Tong University
S B AL & AR IL AT ST T
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 ym to 8.2 ym and from 8.8 pm to 12.3 pym for AC-LGAD
sensors from two different dose batches, featuring a 100 pm 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.

weY— /106

Photon Identification Calibration using electrons from Z decays

Authors: x| ; BEx)| 2

S AT T

* 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 ¥ — X+X- 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 are measured in regions of pseudorapidity in 0 < [¥| < 2.37 except
for the crack regions 1.37 < [¥| < 1.52 and transverse momentum across the range 25 < X < 250 GeV.
Comparisons were made with corrected direct-photon MC, and scale factors were calculated.

wely—/ 107

The resummation of large logarithms at subleading power in loop-
induced processes

Authors: fF % KyLik 2

T ARKRE
* 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 -> yy via a bottom quark loop, we have developed a method with
soft-collinear effective theory to extract and resum these large logarithms.

w108

Semi-Inclusive DIS in the Target Fragmentation Region

Author: JTE4 !
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Corresponding Author: chenkaibaol9@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] KB. 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.
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Measurement of Higgs boson mass and width with LHC run2 data
at the ATLAS experiment
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Author: Yangfan Zhang'

! 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.
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Some Novel Probes for Chirality-Flip Interactions at Colliders

Author: Xin-Kai Wen'

Co-authors: Bin Yan % Zhite Yu ? C.-P. Yuan * Hao-Lin Wang *; Hongxi Xing °

' PKU
* [HEP
* JLab
* MSU
> 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/A%). 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/A?). 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 C'P-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.

sy — /113
Status of SCEP experiment

Author: Il XX !
Co-authors: [F# % &l 1 B M1 &k
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Dark matter searches at neutrino experiments

Author: Ninggiang Song*

! 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 JUNO will be sensitive to MCPs with masses between 2 GeV and 10 GeV with 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.
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Measurement of Proton-Xi Correlation Functions in Au+Au and
Isobar Collisions with the STAR Detector

Authors: Xiaofeng Luo®; AT *; fk *
! Central China Normal University
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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 the measurements of p-=~ correlations with 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 (f) and effective range (dy) of proton and =~ 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.
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Author: 24¥q4) !

! Shandong University

Corresponding Author: gouxingruil23@163.com
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Study on high-energy neutrinos with LHAASO-KM2A

Author: Quanbu Gou!

1

o)

e AT
Corresponding Author: gougb@ihep.ac.cn

The study of neutrinos with energy greater than 10°14eV 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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Search for Coherent Elastic Scattering of Solar B8 Neutrinos in
the XENONnT

Authors: Kexin Liu*; XENON CollaborationN°*¢

! 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 XENONnNT 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 XENONnNT 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.
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DESI Y1: Cosmological Constraints from the Measurements of
Baryon Acoustic Oscillations

Author: #i5*

' CEA Saclay, i: B R T 4%, CRFATRSE
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-a forest. We
measure the expansion of the universe at zeff = 2.33 with 2% precision, H(zeff) = (239.2 + 4.8) (147.09
Mpc/rd) km/s/Mpc, and the transverse comoving distance with 2.4% precision, DM(zeff) = (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.
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Corresponding Author: luowt1993@gmail.com
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CICENNS: 300-kg CsI(Na) Detector for Coherent Elastic Neutrino-
Nucleus Scattering (CEVNS)

Author: Zhenxiu HuangN°"

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.
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CMS MTD ETL detector in the Phase-2 upgrade

Author: Nan Lu’

! 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 CMS will measure minimum ionizing particles (MIPs) with
a time resolution of "40-50 ps per hit and coverage up to |n|=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 (LGADSs), covering the high-radiation pseudo-rapidity region
1.6 < |n| < 3.0. This talk will present the physics motivation, current status and progress made for
the ETL detector.
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Authors: Xiaocong Ai'; Yanqi Wang?®; Hongtao Yang®

! Zhengzhou University
? University of Science and Technology of China
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Subtraction of top pair events in tWb production at one-loop level

Author: Liang Dong’
'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.

wely— /135

Combination of searches for Higgs boson pair production in AT-
LAS
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Author: Shaoguang WU*
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Corresponding Author: shaoguang.wu@cern.ch

This talk would present a combination of searches for Higgs boson pair production using the ATLAS
Run? 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, sy = Agrra /75 7> and quartic
HHVV coupling modifier,kov = gunvy/ g}s;%vv, are derived individually, fixing the other param-
eter to its SM value. The observed constraints are —1.2 < k) < 7.2 and 0.57 < Koy < 1.48 at
95% CL, with expected values of —1.6 < k) < 7.2 and 0.41 < Koy < 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.
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Studies of new Higgs boson interactions through nonresonant
HH production in the b0y~ final state in ATLAS

Author: F ik *

! Nanjing University
Corresponding Author: yixiang.zhang@cern.ch

Search for nonresonant Higgs boson pair production in the bby+y final state is performed using 140
fb~! 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 (/) boson self-coupling modifier x but
also of the quartic HHV'V (V = W, Z) coupling modifier ko1 . No significant excess above the ex-
pected background from Standard Model processes is observed. An observed upper limit 17 < 4.0
is set at 95% confidence level on the Higgs boson pair production cross-section normalised to its Stan-
dard Model prediction. The 95% confidence intervals for the coupling modifiersare —1.4 < k) < 6.9
and —0.5 < Koy < 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
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Search for new Higgs bosons via same-sign top quark pair pro-
duction in association with a jet at CMS

Authors: Zhengyun You'; Meng Lu?

! Sun Yat-Sen University

* 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
— tt7u 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.

w140

Systematic investigations on dark matter direct detection in ef-
fective field theories

Authors: FUR N, i B N /N4 Ey Nove; SR CE

HAERITERF
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.
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The GAPS Experiment for Indirect Dark Matter Searches with
Low-energy Cosmic-Ray Antinuclei

Author: Mengjiao Xiao®

' EEZGE R F
Corresponding Author: xmjzcc@sjtu.edu.cn

The General Antiparticle Spectrometer (GAPS) is a balloon-borne experiment, firstly optimized to
identify low-energy (X 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.
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Investigating Dark Matter in Antiproton Cosmic Rays and Search-
ing for Antimatter in Cosmic Rays with DAMPE

Author: Zhi-Hui Xu*

! 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.
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Testing Lepton Flavor Universality at the EIC

Authors: Bin Yan'; Xuhui JiangN°"¢; Tianbo Liu* Yongjie Deng®

' IHEP
? Shandong University
*> Shandong U.

Corresponding Author: jiangxh@ihep.ac.cn

Lepton flavor universality(LFU), as one of the most important hypotheses in the Standard Model(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, including B, — J /¢ /lv,

B, — Dg*)év, Ay = Ay and B, — fv. We would like to report the possible sensitivity of
measurements, and show how these altogether constrain NP parameters.
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Production of the heavy-flavour decay lepton in high-energy nu-
clear collisions
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* 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-
pr 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 R4 4 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 py <5 GeV, while the mass-dependent E-loss
dominates the higher pr 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 p; > 3 GeV. Furthermore, we explore the path-length dependence of jet
quenching by comparing the HFL R 4 4 in two different collision systems. Our investigations show
smaller HFL R 4 4 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 R 4 4 in Xe+Xe and Pb+PDb collisions.

et/ 149

On-Shell Massless-Massive Correspondence: A Framework to Con-
struct Massive Amplitudes

Author: #55*
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In the high-energy limit, the massive amplitudes can be expanded in v/E. The power counting
suggests that the term with v' corresponds to the massless amplitudes with [ 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.
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Properties of Forbush decreases of electrons and positrons revealed
by the Dark Matter Particle Explorer

Authors: wenhao li*; jingjing zang? Qiang Yuan® Chuan Yue®

Page 47



i TR A R R B 2 55+ I & E R P B R 218 (2024) / Book of Abstracts

! purple mountain observatory
2 CMS/AMS

* 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. The Dark Matter
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.
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Higgs boson pair production and decay to bbyy at NLO in QCD

Authors: Haitao Li*; Jian Wang? F}#X % Zongguo Si%; 5K *
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Corresponding Author: zhaoodan@mail.sdu.edu.cn

We calculate the total cross-section and differential distribution of Higgs boson pair production and
decay to bbyy at NLO in QCD
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Probing the Initial State and Directed Flow of Charged Hadrons
in Asymmetric Collisions

Authors: Ben-Wei Zhang'; Shanshan Cao?; Ze-Fang Jiang®
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* Hubei Engineering University
Corresponding Author: jiangzf@mails.ccnu.edu.cn

The directed flow in asymmetric collisions, such as Cu+Au, offers a valuable window 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 /syy = 200 GeV. We develop a refined three-dimensional (3D) TRENTo initial
condition model, 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 pp-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 A/A hyperons as a function of rapidity, pr 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.
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The fluctuation-enhanced jet quenching in d-Au collisions at ,/sny
= 200 GeV

Authors: Z:ff# *; Enke Wang?; Xin-Nian Wang?; HanZhong Zhang®
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Corresponding Author: 724712536@qq.com

PHENIX experiment group points out that in the measurements of the 7" nuclear modification
factor joxu» (Neon) can be biased by the event-selection [1], which can be effectively reduced by
using the direct -y yield at large py to determine the (N ) = Y;X; / Y]Z;]r [2]. Utilizing the (N })
provided by PHENIX, the 7° suppression is studied within a next-to-leading-order perturbative QCD
parton model [3] incorporating the medium-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-Awu collisions at /sNyn=200 GeV. The initial conditions and space-
time evolution of the matter created in d-Aw 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 §/7°(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 ~-hadron spectra in heavy-ion collisions at RHIC and the
LHC energies [8,9]. When only including the cold nuclear matter effect, the ( er,ﬂalu> averaged over
7.5 < pr < 18 GeV is almost unity. When accounting for the jet energy loss and using the smooth
hydro profile, the 7° production has a suppression of about 15% in 0-5% d- Au collisions. While with
the event-by-event (EbyE) hydro profiles, the 7° 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-Auw collisions at \/syN = 200 GeV. The elliptic anisotropy v, 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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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.
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Latest results of the DArk Matter Particle Explorer
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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
DAMRPE 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 the measurements 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.
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Latest result on searching for fractionally charged particles with
the DAMPE
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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 6.2x10-10 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

nexly— /161

Hybrid type-II and type-III seesaw solution for the muon g-2 anomaly

Author: Shi-Ping HeN°™

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

The muon (X-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
paying much 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.
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Measurement of Iron Spectrum in Cosmic Rays with DAMPE
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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.

Measurements of the boron-to-carbon and boron-to-oxygen flux
ratios in cosmic rays with DAMPE

Page 52



Hh B 2 R B 2 5 DU S A DR T B R 2 (2024)  / Book of Abstracts

Authors: Chen Zhan-Fang’; )| % BH44: % 40 ¢

' U R AL

? Purple Mountain Observatory

S EMHFHAKRS USTC

* 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.
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Phenomenological study of the angle between jet axes in heavy-
ion collisions
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This work presents a phenomenological study on the angle between the Standard and the Winner-
Take-All (WTA) jet axes (AR) in high-energy nuclear collisions. Our theoretical results calculated
by the LBT model show that the A R distribution in Pb+Pb at /s = 5.02 TeV is narrower than that in
p+p, which agrees well with the recent ALICE measurements. The narrowing of A R seems to violate
the pr-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 a matching-jet method
to track the jet evolution in the QGP to remove the selection bias in the Monte Carlo simulations, we
observe that the AR 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 AR.
On the other hand, the selected jet sample in A+A collisions has a significantly narrower initial AR
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.
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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
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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—!
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, oy . This study constrains Koy to 0.55 < Koy < 1.49 at 95% confidence
level. The value ko = 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.
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Silk damping of secondary gravitational-wave background due to
dissipation of cosmic fluid

Author: T *
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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 ~10"3-10"4GeV, while space- and ground-based in-
terferometers to those with mass ~10"7-10"12GeV, leading to essential complements to on-going and
future experiments of high-energy physics.
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Deep learning on jet modification in the presence of the QGP
background
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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.
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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.
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Nucleon Energy Correlators for the Color Glass Condensate
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We demonstrate the recently proposed nucleon energy-energy correlator (NEEC) fEEC (x, 8) 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 0-distribution.
We find that the saturation prediction is significantly diferent from the expectation of the collinear
factorization.
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DM search at Belle 11
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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 dark matter interacts with the standard model 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.
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Summary studies of the ATLAS Run2 SUSY searches at the LHC
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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
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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.
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Tau reconstruction, identification and calibration of the ATLAS
experiments at the LHC
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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.

weY—/176

Search for the direct production of supersymmetric particles in
final states with light leptons and tau leptons with the ATLAS
detector

Author: UNKNOWN Z£[j fg N°re

Corresponding Author: caiyc@ihep.ac.cn

Recent SUSY searches in final states with light leptons or taus using 139 fb ™" of pp collision data at
Vs = 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.

Y — /179

Generic EFT for all Masses and Spins

Author: Teng Ma'
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! 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) g 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: R !

Co-author: Jian Tang *

'N

? 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 (uSR), 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 SR 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.

eEYh /181
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Authors: Haolin ZhangN°"¢; Xiaocong Ai'; Peilian Liu? Yi Liu*

' Zhengzhou University
* IHEP, CAS

Corresponding Author: haolinzhang2002@outlook.com
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Corresponding Author: zhaoshh7@mail2.sysu.edu.cn

ZTRZIEZ T TR RER TR, IERZ TR (MACE) BTETHRE T
RENRZ TR H KA RR . AR BRI AR TR U TIRIIIR (cLFV) 1
i, TR TeV RERRAEUBARERIRU BT . BT i 2 o S B AORBIORHL T
T RPAR B FL 1% MR AR I oy 2 (R RS P TE LT3, MACE A7 SR % cLFV i 2
FRABVE M YT I LS5 R — PRI B LA b o AR5 48 MACE #9558 el
KA R BERE, ARG RGeS THRMERBT . S 37 EI A BT PP R A
TR ABIRAEY B H ARi AT RETE . MACE A BLRKIT [ A AR A I 21 P T SR 40 Se 4
R TR AR HEAZ )y B (3t B 2 SR R

el — /183

Initial Results on Higgs Pair Production in Multi-Lepton Chan-
nels with the ATLAS Experiment

Authors: 225 1, K Nove

! 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 fb"-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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The Status of Muon g-2 Experiment at Fermilab and Slow Term
Effect Study in Muon Anomalous Frequency Analysis

Author: Zejia Lu*

! Shanghai Jiao Tong University
Corresponding Author: 1zj777@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.

waY— /186

Recent Progress in Electromagnetic Probes in Heavy-Ion Colli-
sions

Author: Zaochen Ye'

! South China Normal University

Corresponding Author: zaochen.ye.2017@gmail.com
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long-lived scalar search

Authors: Felix Kling’; Huayang Song?; shufang su®; {7} *
' DESY
? Institute of Theoretical Physics
* university of arizona
* 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.

wely— /188
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Observation of Four-top-quark Production and Improving Top
Quark Reconstruction Efficiency Using Machine Learning Method

Authors: Jiahui Wu'; Xiang Chen’

! Shanghai Fiao Tong University
Corresponding Author: brianchenftf@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 as missing momentum and the extensive permu-
tations of jets. To address these challenges, we apply SPA-Net, a machine learning method, 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.
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! Institute of High Energy Physics
2 3 4% B, IHEP
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* USTC
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Corresponding Author: liangzj@ihep.ac.cn
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Development of LGAD for ATLAS HGTD and CEPC TOF out-tracker

Authors: Mei Zhao'; 71 LIANG ZhijunN°"; Mengzhao LI% Yunyun Fan ($ZZ) 3 Weiyi SunN°"e; [ g 5k
None
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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/cmz2). 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.

wEYT 191
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! Fudan University
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Corresponding Author: zoushm@fudan.edu.cn
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Hightlights of recent diboson measurements in ATLAS
Author: Yusheng Wu'!

! 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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The development and beam test result of high granularity crystal
calorimeter prototype of VLAST

Authors: BFEK 5 8555 5 =R HK 5 —19BH % AT RERE 2

PP EASHRARS
PPEMAFEREELRALE

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 ~ 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 (T1) crystal, and a high energy 3D imaging calorimeter.
The radiation length is about 20, and its sensitive area is close to 10 m " 2 level. One option of this
3D calorimeter is designed by cubic BGO crystals with size of 3 x 3 x 3 cm * 3. We have designed and
developed a small calorimeter prototype which has 10 layers with 5 x 5 BGO crystal cubes per layer.
Two avalanche photodiodes are coupled with every BGO crystal to achieve a 10 * 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.

ne— /194

Search for the non-resonant production of Higgs boson pairs in
the bbXX final state with the ATLAS detector

Author: Yanlin (Z ) Liu (X]]) !

! 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 — bbrT 7~ channel. The search is performed using 140 fb~! 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 s and of the quartic
HHVV (V =W, Z) coupling modifier 2y . No significant excess above the expected background
from Standard Model processes is observed. An observed (expected) upper limit pgy < 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 < k) < 9.0 (—2.5 < k) < 9.3)and —0.5 < Koy < 2.7(—0.2 < Koy <
2.4), assuming all other Higgs boson couplings are fixed to the Standard Model prediction.

Bidhe e B vE Rk / 195

Detecting highly collimated photon-jets from Higgs boson exotic
decays with deep learning

Authors: Chih-Ting LuN°"; Ke LI'; Shih-Chieh HsuN°"¢; William FengN°"; Xiaocong Ai’
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* 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.

waY—/196

In-jet heavy Flavor Bayron-to-Meson yield ratios in p+p and Pb+Pb

Authors: Ben-Wei Zhang'; Wei Dai?; Zi-Xuan XuN°"®

! Central China Normal University

? 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 F/D? ratio also enhances at in-
termediate pp when a coalescence + fragmentation hybrid approach is used to describe in-medium
hadronization. To distinguish the mechanism of two types of enhancement, /D ratios as func-
tions of particle-jet axis distances R for different jet pr intervals are also been computed. The re-
sults indicate the enhancement described by the color re-connection mechanism is dominated by
low pr (< 2 GeV) enhancement and that described by a coalescence mechanism is dominated by
intermediate pr (2 — 4 GeV) enhancement. The detailed measurement of the in-jet /D ratios
in p+p collisions at lower pt will help constrain the baryon hadronization mechanism in the small
system.
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LGAD #8205 3k Jge 15 Jpe 2

Authors: Kuo Ma'; Yanwen Liu?

! University of Science and Technology of China
> USTC

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

LT R F & R T
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~! 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 explored mass
range is 300 < mx < 1000 GeV and 170 < mg < 500 GeV. The signature of this search is one or two
leptons (e or y) from the decay of vector bosons originating from the S particle, S — W*WT/ZZ,
and two photons from the Higgs boson decay, H — 7. 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 g9 — 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.
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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 HuangN°"®
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.
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Probing jet evolution with energy correlators in a deconfined QCD
matter

Author: [iz%5 !

e 532 TR
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.
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Low energy supernova constraints on new light particles

Author: Zuowei Liu*

! Nanjing University
Corresponding Author: zuoweiliu@nju.edu.cn

We compute low energy supernova constraints on new light particles.

wEYTL 210

Application GNN/QAOA on Jet-Origin-Identification/Jet-Clustering

Author: Yongfeng Zhu'

' 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, ¢, 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.

waY 211
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Author: Xiaocong Ai’

! 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 x 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 t-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.

w214

ML for fast calorimeter simulation

Author: 2% )51

=y

I

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. For MC 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 simulation methods, the simulation of calorimeters is the most 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.
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Physics potential of Lepton beams: muon source neutrino oscil-
lation and Quantum entaglement search in a Muon Collider

Author: Alim Ruzi’

! 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.

AR K | 217

Estimate the magnetic field in heavy-ion collisions by virtual pho-
ton polarization and dilepton anisotropy

Authors: Li Yan'; Minghua Wei®

FEr T

* 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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Pattern recognition at CEPC AHCAL prototype using test beam
data at CERN

Authors: Xin Xia'; Yong Liu®

! [HEP
? 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.

KEAeJg B ik / 220
Performance studies of a SiPM-readout system with a pico-second
timing chip
Authors: Xin Xia'; Yong Liu®
! [HEP
? 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.

s/ 223
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Automatic module assembly and loading system development for
ATLAS HGTD

Authors: Hao Zeng'; Xinhui HuangN°"**; Xuan YANG?; Yuan Feng?; Yulong Liu®; Yunyun Fan (#x7) % zhijun

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: M4 !

! 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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Probing Neutral Triple Gauge Couplings via Zy(¢+t-y) Produc-
tion at e+e- Colliders

Author: Danning Liu*

Co-authors: John Ellis *; Hong-Jian HE *; Rui-Qing Xiao *

U TDLI, SJTU

? King’s College London

* Shanghai Jiao Tong University
Y

Corresponding Author: danningliu@sjtu.edu.cn

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

Neutral triple gauge couplings (n'TGCs) are absent in the Standard Model (SM) and at the dimension-6
level in the Standard Model Effective Field Theory (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 be mapped 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-—Zy with Z—£+{—(€ = e,p) 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
Vs = 240 GeV and an integrated luminosity of 5ab—!. We present the sensitivity limits on probing the
new physics scales of dimension-8 nTGC operators via measurements of the corresponding nTGC
form factors.

nety— /228

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

Author: F & 1

' TDLL 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 Vs = 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 (tv and tt) 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.

wely— /229
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Combination of searches for Higgs boson decays into a photon

and a massless dark photon using pp collisions at Vs = 13 TeV
with the ATLAS detector

Author: Ngoc Khanh Vu!

* TDLI, Shanghai Fiao 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 a massless dark photon
(H—yya) is presented using 139 fb~! of proton—proton collision data at a centre-of-mass energy of
Vs = 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—yyg4)< 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) for m g = 400 GeV to 1.0 fb (1.5 fb) for m g = 3 TeV. Results
are also interpreted in the context of a minimal simplified model.

wel—/ 230

Fiducial and differential cross-section measurements of electroweak
W+yjj production in pp collisions at Vs = 13 TeV with the ATLAS

detector

Author: Jing Chen’

! Shanghai Fiao 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 vs = 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—L. 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 Wyjj process from irreducible background processes. The observed
significance of the electroweak WYyjj process is well above six standard deviations, compared to an
expected significance of 6.3 standard deviations. Fiducial and differential cross sections are measured
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.

wel—/ 231

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

Author: Zhen Wang'
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' 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~! of proton-proton collision data at Vs = 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, Koy . This study constrains Koy to 0.55 < Koy < 1.49 at 95%
confidence level. The value xoy = 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.

AR i B Vi / 233
R&D of Dark SHINE Electromagnetic Calorimeter

Author: Zhiyu Zhao!

U 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 10'2 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.

WL 234

Particle Flow Algorithm for Long Crystal Bar ECAL

Authors: Fangyi GuoN°"; Linghui Wu'; Sheng-Sen Sun?; Weizheng Song?®; Yang ZhangN°"

! [HEP
? Institute of High Energy Physics
* 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 Rjy; and X /As 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.

waYT. 235

A Design of Hadronic Calorimeter for Dark SHINE Experiment

Author: Chunxiang Zhu'

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.

w236

Recent ATLAS results of Dark Matter and Dark Photon combina-
tions and Dark Higgs searches

Authors: Qibin Liu*; Shu Li?

' TDLI, Shanghai JiaoTong University
* TDLI, SJTU

Corresponding Author: gibinliu@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~! of proton-proton collision data at a centre-of-mass energy Vs = 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 XXX 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 as well 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~! 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.
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Studies on timing performance of BGO crystal scintillator
Authors: Zhiyu Zhao'; Baohua Qi? Yong Liu®
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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.
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Productions of light nuclei and hyper-nuclei in heavy-ion colli-
sions at the LHC

Author: FijfrF Noe

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 Bs and Bs, 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 Q-hypernuclei, e.g., H(nQ2), H(22), H(nnQ) and H(n), for further

experimental measurements.
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Neutrino Mass Measurement with Cosmic Gravitational Focus-
ing

Author: Shao-Feng Ge!

' SITU
Corresponding Author: gesf@sjtu.edu.cn

We thoroughly explore the cosmic gravitational focusing of cosmic neutrino fluid (CvF) 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
neutrino mass 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.
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Quantum Simulations for Lattice QCD

Author: Ying-Ying Li*

t 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.
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Measurement of alpha contamination of Po210 using a BGO cryo-
genic bolometer

Authors: {85 E; 1, B fE 2
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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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A review of Higgs physics results from ATLAS

Author: Yanping Huang'
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A review of Higgs property measurement from ATLAS including both the di-Higgs and single Higgs
measurement.
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Al assistant for HEP data analysis - Dr. Sai

Author: Ke LT
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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 Al assistant at BESIII based on LLM, the potential usage to
boost hadron spectroscopy study, and the future plan towards a Al scientist.
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Latest results from the CUORE experiment

Author: Shihong Fu'
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The Cryogenic Underground Observatory for Rare Events (CUORE) is the first bolometric experi-
ment searching for Ov 33 decay that has successfully reached the one-tonne mass scale. The detector,
located at the LNGS in Italy, consists of an array of 988 TeO5 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 TeO4 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 0v33 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.
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Measurement of K0s-KO0s correlation function in Au+Au collisions
at the high baryon density region

Author: 2=k !
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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 K§ — K2 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 Kg — K(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.
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Hadron spectra and elliptic flow in Pb-Pb collisions at the LHC
energies from the (3+1)-dimensional non-extensive hydrodynamic
model

Author: Wenchao Zhang'
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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 (1) distribution, the transverse momentum (pr)
spectra and the pr-differential elliptic flow (v3) of charged particles in Pb-Pb collisions at \/syny =
2.76 TeV and 5.02 TeV. It is found that the model can reasonably reproduce the 7 distribution and
the charged-particle spectra in a pr range up to 6-8 GeV/c. When compared with the ideal hydrody-
namic model, the pr-differential vo 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 pp-differential vs is not as large as that indicated by the particle pt spectra.

weY—/ 266

Probing second generation Yukawa couplings and rare decays of
Higgs boson from ATLAS

Author: Haifeng Li*
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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.
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Measurements of ¢ production in Au+Au collisions at \/syy =
19.6, 14.6 and 7.7 GeV

Author: ffitE !

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

¢ 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 /¢ ratio will
be enhanced at low and medium transverse momentum (pr), where thermal strange quarks dom-
inate the production of 2 and ¢ in the QGP. Therefore, the multi-strange baryon-to-meson ratio
Q(sss)/¢(s3) is proposed to be a sensitive probe for studying the onset of deconfinement. Because
the STAR Beam Energy Scan Phase II (BES II) program has 10 times larger data size than BESI 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 ¢ production in
heavy-ion collisions.

In this report, we present new measurements on pr spectra, centrality dependence of ¢ production
yields (dN/dy), resonance to non-resonance yield ratio (¢/K ~ ), nuclear modification factor (Rcp),
the rapidity spectra and §2(sss)/¢(s5) ratio in Au+Au collisions at \/syn = 7.7, 14.6 and 19.6 GeV.
Physics implications of these measurements will be discussed.

weYy—/ 268

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

Author: JHZs !

DL ARKRFANE A LR
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 41 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
4] STXS measurements.
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AL ADC (time-to-digital converter, ADC) R4t H A R G 0] EA4 5 = R 0sE s, it
TTomfs, R RENH TR s, WX F#3RE REZ8 T E RN R
FATRHE —FP BB AY ] M ADC RSG5, ARG e MR BT 5404 (time-to-digital
converter, TDC) %% ADC 245, H.A ADC ZhfE2AE FPGA F5C B .

TEREEETH, T FPGA () ADC (FPGA-ADC) HF5 B —/N /1) FL FEL AT —3 FPGA ., FPGA-
ADC Fig ) PO HORFER I T AR, H R R B/ gl (FEEEHPEAE) SA%E ADC ) A
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BRI 22588 T AR B C . BN E S 1.535 mm=1.535 mm x 20 mm FEFRECEE
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GeV/n | 12 GeV/n {1 HE &I A Li A1 Be J5i74% [l (i 3 R S i HL A I B4 2R
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Collision Energy Dependence of Hypertriton Production in Au+Au
Collisions at RHIC

Author: FyREES*
'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 H, a bound state consisting of a proton, neutron and A hyperon, is the lightest known hyper-
nucleus with a very small binding energy of ~ 130 keV. Currently, published measurements of the
3 H yield are scarce and are limited to low (/Sxx < 5 GeV) or high collision energies (/s > 200
GeV). Precise measurements on the energy dependence of 3 H 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 3 H transverse momentum pr and pr -integrated yield at mid-rapidity in Au+Au collisions
at ten collision energies between /s = 3 and 27 GeV. It is found that thermal model calculations

overestimated the 3 H yield and the 3 H/A ratio by a factor of ~ 2 in the reported energy region,
while coalescence calculations are closer to data. We will also present the mean pr of 3H as a
function of collision energy. The mean pr of 3 H 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.

R e B Pk / 272
Electrical testing in ITk module assembly

Author: Chengwei Wang'

! 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.
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The Study of High Counting Rate and High Precision Electromag-
netic Calorimeter for STCF

Author: # T ?

! 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 x 103%cm 2571 at 4 GeV,
resulting in a high event rate and a high beam background for the detector system. The background
count rate of over 1 MHz per module 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 C'sI 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.
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il % (TPC: Time Projection Chamber) 1] DASR RS H Yl UKL T = AEFrg &, [7]
Iy BA R BT dE/dx R 28I RE Ty, DR IUTE i BERL T B SC B AR B 2 i B2 . et
FEFMRIE SR TXHEAL (CEPC) SKl R, TPC SN EARIEHR M) 1 Rl . o 158
ORI 7> B, TPC Gl R /N AR AL, (A 7 PRI T 5 H SR
B TPC RN AR = R 750K, ASOTRARIIFE . w8 R B i Tl T4, 32
WiE: 1) —FEET oonm RIAFERE RAE BT I T 3 ASIC Jh 7 Kon] P R L 12
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The ATLAS ITk Strip Detector for the LHC Phase-II Upgrade

Author: Mengke CaiN°®

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.

w277

AMS-02 Layer0 Tracker Upgrade

Author: FI8 Zijun 5 Xu'

' [HEP
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 8X"2. 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.
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Development of highly granular hadronic calorimetry with glass
scintillator tiles

Authors: Dejing Du’; Yong Liu?

' [HEP
? 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.
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Analytical solution of the nonlinear QCD evolution equations us-
ing the homogeneous balance method

. JHE 1
Author: FHEIEHK
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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/{ meson production by using the exact
solution. The numerical results show that the exact solution can describe the J/{ meson production
well.
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High-granularity Crystal ECAL R&D for Future Higgs Factories
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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%/+/ FE(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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Non-Abelian Chiral Kinetic Theory

Author: Jian-Hua GaoN°"®
Co-author: Xiao-Li Luo
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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.
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Looking for CEP using Deep-learning quasi-particle model

Author: FiJi2s !
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! Central China Normal University
Corresponding Author: fupengli29@mails.ccnu.edu.cn

Exploring the location of the critical end point (CEP) in the Quantum Chromodynamics (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 \/syn = 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 QCD matter, where three artificial neural networks are constructed
to represent the masses of quasi-particles as functions of temperature 7" and baryon chemical po-
tential pp. This model is calibrated using data from lattice QCD and hadron resonance gas at zero
1. The equations of state derived from our quasi-particle model are in good agreement with Lat-
tice QCD results at small 11, using Taylor expansion. Moreover, through susceptibility analysis,
the quasi-particle model predicts that the CEP is approximately located at (up,T) = (630,116)
MeV.
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Determine the neutron skin thickness of Pb208 by relativistic
semi-isobaric collisions

Author: X)) *

VIR K FMIEFER
Corresponding Author: 2101110100@stu.pku.edu.cn

The neutron skin thickness of the benchmark nuclei 208"Pb 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., 208 "Pb + 208"Pb collisions and 197" Au + 197" Au
collisions. Our results indicate that the 208"Pb and 197" Au 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.
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Massive Scattering Amplitudes for Standard Model: On-shell Massless-
Massive Correspondence and the On-shell Higgsing

Authors: 7LIET % ARIAAR % #E5E *
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Corresponding Author: niyuhan@itp.ac.cn
We present a comprehensive exploration of the on-shell Higgs mechanism using the massless-massive

correspondence (MMC) applied to scattering amplitudes in the Standard Model. The MMC, inte-
grated with power counting based on the v/ F 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 amplitude M., its energy scaling is categorized as [M,,]; ~ E*~"(v/E)!,
aligning it with an (n + [)-point massless amplitude A,,.; ~ [M,];. The Higgs mechanism is re-
flected in all order matching (I > 0). Notably, when [ > 0, the additional | Higgs bosons in A, 1;
manifest as VEVs in the infrared (IR), thereby matching A,,;; to [M,,];. This transition, elucidating
how the surplus Higgs bosons at high energy contribute to VEVs at low energy, is called the on-shell
Higgsing mechanism.
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SRR A A T H . EDM4hep {EAH RIS, CEPC NN #A =2, A2 0 W f&R
GRAEG LR . ik VX e & i HENER 451, TRACCC i BRAFp TS 353E (6
A AR T ) C RN S AN 2SR AR TR k. Ak, Wi
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Revisiting primordial neutrino asymmetries, spectral distortions
and cosmological constraints with full neutrino transport

Authors: 7175 T 1 Jipizs 2
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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 N¢s 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
BOSSis &, = 0.024‘_"8:8%, deviating from zero by 1.8 o, which is 0.4 o 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
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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°C 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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The yield ratio of light nuclei produced in heavy-ion collisions, defined as N; x N,/ N3, 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 N; and deuteron yield IV, are sensitive to the relative distance
Ar between each pair of nucleons in the Wigner function. However, the effect of the two-nucleon
distribution p(Ar) 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 1?7 Au nucleus satisfying both the
single-particle distribution f(r) and the two-nucleon distribution function p(Ar). Using these sam-
pled 97 Au nucleus, we calculated the proton, deuteron and triton yields in Au+Au collisions at
VSNN = 3GeV using the SMASH transport model simulations. The calculated yield ratios, differ-
ential pr distributions and mean transverse momentum (pr) 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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Online event classification in JUNO

Author: Mingyuan Wang*

! [HEP
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.

N 317

Precision test of the weak interaction with slow muons

Author: 5 !

! 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-kg CsI(Na) Detector for Coherent Elastic Neutrino-
Nucleus Scattering (CEVNS)

Author: 531

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.
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Author: Yibing ZhangN°"

Corresponding Author: ybzhang@ihep.ac.cn
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Carbon, Oxygen and CNO combined spectra measurement with
DAMPE

Author: Pengxiong Ma'

! 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.

wely—/ 321

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

Author: Yi-Lei Tang’
PR
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.

B e B V¥ / 322

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

Author: 1% *

P B B R UL R TR ST
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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 A hyperons (P5) 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 A 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 P, in regions of high baryon density.

In this talk, we report the measurements of global A polarization, at \/syn = 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 P, will be discussed.

N 324

CMS MTD BTL timing detector in Phase2 upgrade

Author: jin wang’

! 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.

wexly— /325
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Author: Shihao Chen*

! Northeast Normal University

Corresponding Author: shchen@nenu.edu.cn
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Spectral Analysis of Lithium, Beryllium and Boron Nuclides with
DAMPE

Author: ZhanFang Chen'

P E A B U R AL A ST T
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
(Dark Matter 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.

w327

Jet-flow coupling in heavy-ion collisions

Author: Tan Luo*

! 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.
As we 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 |X| < 5X of the Galactic plane with LHAASO-WCDA
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Author: {f{m 5K *
Co-authors: £ I1Zs 2 {HERGA 2 503 3 B E Bk
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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 m"2, 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.

Y /329
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Author: XUHAO YUAN!

! [HEP, Beijing

Corresponding Author: xuhao.yuan@cern.ch
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' IHEP

Corresponding Author: liyiming@ihep.ac.cn
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Calibrating Low-Energy Nuclear Recoils with Dual-Phase Argon
TPC for Future Light Dark Matter Searches

Author: 23y 71

U S AR B B I BT

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/c? - 10 GeV/c?).
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.

W EYT. 332

Overview of the software and performance studies of the LHCb
Upgrade II Electromagnetic Calorimeter

Author: Z k%!

PRIRKRF

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 x 103*em 257! and integral luminosi-
ties totaling about 300 fb~!. 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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Spin hydrodynamics of Dirac fermions consistent with entropy
principle

Authors: Li Yan'; Lixin Yang?®

P

? 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.
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Author: Peng Ma'

P B R U R IR H ST PT
Corresponding Author: mapeng@impcas.ac.cn
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INluminating M87" inner shadow with dark matter annihilation

Authors: Haiyue YuN*"; Jing ShuN°**; Mizuno YosukeN°"*; Ran Ding’; Yanjie ZengN°"; Yifan ChenN°"; Yuxin
LiuNe°re

' 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.

w336

The Development and Commissioning of High Granular Scintillator-
based Calorimeter of CEPC

Author: Jiaxuan Wang'

! 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.

waly= /337

Partonic effects on the charm azimuthal correlations in relativis-
tic p + p collisions

Author: B & *

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

! Fudan University

? Fudan University/UCLA
Corresponding Author: xzyul8@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 QCD matter. 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 Ma'

! 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.

w340

Polarized TMD FFs

Author: Yu-kun Song*

! 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 A /A polarization in ete™-
annihilations stimulate a series of progress from several groups to understand the polarized TMD FF
D1 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 Dy 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

Page 115



I E Y B e 2 RE Y B o1 DU A E R T Y AR S (2024) / Book of Abstracts

FR K IS e i (SWGO)
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! Shanghai Fiao Tong University
Corresponding Author: litianyang202110@163.com
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Search for T-odd mechanisms beyond the Standard Model with a
transversely polarized electron target?

Author: Boxing Gou*

! 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 (pel) scattering instead of electron-
proton (el 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 eX 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.
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Author: 2!

Co-author: CUPID-China &1E4H
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Corresponding Author: chenhao_fd@fudan.edu.cn
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Softening of the Hypertriton Transverse Momentum Spectrum in
Heavy-Ion Collisions

Author: {LEEX !

tREXF
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 (3 H), the lightest hypernu-
cleus, exhibits a halo structure with a deuteron core encircled by a A hyperon at a distance of about
10 fm. This large A — d distance in 3 H wave function is found to cause a suppressed 3 H yield and a
softening of its transverse momentum (pr) spectrum in relativistic heavy-ion collisions. Within the
coalescence model based on nucleons and A hyperons from a microscopic hybrid hydro model with
a hadronic afterburner for nuclear cluster production in Pb-Pb collisions at /sy y= 5.02 TeV, we
show how this softening of the hypertriton pr spectrum appears and leads to a significantly smaller
mean pr for 3 H than for helium-3 (*He). The latter is opposite to the predictions from the blast-wave
model which assumes that 3 H and *He 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.

sty — /347
Searching for heavy neutral lepton and seesaw mechanisms at

muon colliders

Authors: Changyuan Yao'; Man Yuan?; Tong Li®

! Nankai University and DESY
? 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 pp annihilation.
We analyze the potential of searching for Majorana HNL and obtain the exclusion limits on mixing

Ven.

In Type-1I and Type-III seesaw mechanisms, through the pair production of charged Higgs (Type-
I 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

w348

The E-M field in small collision system p+A with a transversely
polarized proton

Authors: Wei-Tian Deng'; Chen Gao'; Gui-Zhen Wu'; Yi Xu'; Zong-Wei Zhang?

' HuaZhong University of Science and Technology (HUST)
? 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 (Ay) 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).

sty — /349
Testing Electroweak Phase Transition and Dark Matter Phenomenol-

ogy at the LHC

Authors: Kun LIU*; Michael Ramsey-Musolf?; &5k 2% 55 (Lei) 5K (Zhang)?

! Tsung-Dao Lee Institute, Shanghai Jiao Tong University
? Shanghai Jiao Tong University
> % K ¥ (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).
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Corresponding Author: nanli@ihep.ac.cn
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Authors: B3 ¥ *; Kangkang Zhao!

! University of Science and Technology of China

Corresponding Author: xuemx@mail.ustc.edu.cn
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Extended Nambu-Jona-Lasinio model for quark and nuclear mat-
ters

Author: FiEH *

! 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, both mesons 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.

w354
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Authors: Huirong Qi*; Xin She?

Co-authors: Guang ZHAO ?; Yue Chang * Zhi Deng °; Xuefeng Ding °; Jianchun Wang ’; Linghui Wu 7; Jinxian
Zhang ; jian Zhang % Hongliang daihl *; [E & 2 K =22

! Institute of High Energy Physics, CAS

* [HEP,CAS
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* Nankai University

* Tsinghua University

¢ Institute of High Energy Physics, Chinese Academy of Sciences
7 IHEP

Corresponding Author: qihr@ihep.ac.cn
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Search for a heavy resonance decaying into a top quark and a W
boson in the lepton+jets final state at Vs = 13 TeV

Author: CMS CollabrationN°"®

A search for a heavy resonance decaying into a top quark and a W boson in proton-

proton collisions at v'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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Precision measurement of Zgamma-+jets differential cross-section
using full run2 data in ATLAS

Authors: Shuqi LiN°*; Xuan YANG!
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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 Z+ process
using data collected by the ATLAS detector in run2, in particular concerning the jet activities. Z~
production is a major background for many new physics process and Z+ itself can also be used for
indirect search for new physics such as EFT studies. The jets produced in association to Z+ 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.

weY— /360

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

Author: xia wan’

Co-author: huayang song *

! Shaanxi Normal University

* 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 Standard Model and match 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 ZhangN°"¢; Jiajun ChenN°"®

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.

b S VI / 362

Page 123



o E Y P A E AR A A58 DU e A DR T BAE RS0 (2024)  / Book of Abstracts

Production of Proton and Light Nuclei in Au+Au Collisions by
RHIC-STAR in the High Baryon Density Region

Author: Hui Liu*

! 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 \/sxn = 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 (pr)
spectra, coalescence parameters (B 4), particle ratios, and compound yield ratios will be shown and
compared with other experiment groups for a wide range of energies.
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Vortical structure and the effects on directed flow in non-central
relativistic heavy-ion collisions from a multiphase transport model

Author: ikIkE !

PP EASHEARS
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 w ~
(9 £ 1)x102*s7! in the fluid, estimated from the global A 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 dv; /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 dv; /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 v,
measurements in ultra-relativistic heavy-iron collisions.

s axYy— /365
CP violation in boosted top quark decay
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Authors: Bin Yan?'; 352 N°ve; Zhite YuN°e

' IHEP
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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 the W — f f’ decay plane, which is related to the polarization of W. We show that a forward-
backward asymmetry of the angular distribution is sensitive to complex phases in the Wtb 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 ¢ system at future lepton colliders.
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The First LHAASO Catalog of Gamma-ray Sources

Authors: {FJE# *; Xi ShaoQiang?; Min Zha'; songzhan (#3/f%) CHEN ([4) *

it
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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 > 50. 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 (£ > 100 TeV) emission at > 40 significance
level.
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JUNO reactor IBD selection with machine learning method

Author: JE} ?

|9

' B AL
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.
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Lumical Detector Design and Reconstruction Algorithm

Author: fTHFM !

! Nanjing University

Corresponding Author: 221840222@smail.nju.edu.cn
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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.
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