Chinese Physics C

Volume 49 Number 1 January 2025

CONTENTS
LETTERS
011001 Robustness of N=152 and Z=108 shell closures in superheavy mass region
Buyu Chen, Jianmin Dong, Yaqian Wang, Guoqing Wu
PARTICLES AND FIELDS
013001 Measurement of the integrated luminosity of data samples collected during 2019-2022 by the Belle II
experiment
I. Adachi et al. (The Belle II Collaboration)
013002 Polarization study of P-wave charmonium radiative decay into a light vector meson at e'e collider experiment
Yong-Qing Chen, Peng-Cheng Hong, Zhuo Chen, Wei Shan, Wei-Min Song
013003 Prediction of energy resolution in the JUNO experiment
Angel Abusleme, et al (The JUNO Collaboration)
013101 Dynamical study of T, systems using the chiral quark model
Jiazheng Ji, Yuheng Xing, Xinxing Wu, Ning Xu, Yue Tan
013102 Study of charmonium(-like) mesons under a diabatic approach
Zi-Zhao Zhang, Rong Li, Bo-Chao Liu
013103 Next-to-next-to-leading order QCD ® EW corrections to Z-boson pair production at electron-positron
colliders
Zhe Li, Ren-You Zhang, Shu-Xiang Li, Xiao-Feng Wang, Pan-Feng Li, Yi Jiang, Liang Han, Qing-hai Wang
013104 Holographic bottom-up approach to X baryons
Xi Guo, Miguel Angel Martin Contreras, Xun Chen, Dong Xiang
013105 Two-zero textures for Dirac neutrinos
Yessica Lenis, R. Martinez-Ramirez, Eduardo Peinado, William A. Ponce
013106 Supersymmetric hybrid inflation in light of CMB experiments and swampland conjectures
Wagas Ahmed, Shabbar Raza
013107 Two texture zeros for Dirac neutrinos in a diagonal charged lepton basis
Yessica Lenis, John D. Gémez, William A. Ponce, Richard H. Benavides
013108 Detailed derivation of the 3P0 strong decay model applied to baryons
T. Aguilar, A. Capelo-Astudillo, M. Conde-Correa, A. Duenas-Vidal, P. G. Ortega, J. Segovia
013109 Probing axion-like particles in leptonic decays of heavy mesons
Gang Yang, Tianhong Wang, Guo-Li Wang
(Continued on inside back cover)
B A% —Tl%5: CN11-5641/04 E NIRRT 2-522 Effr: 150.00 76

ERSMATFRAT * RIRE  BHENR



013110

013111

013112

014101

014102

014103

014104

014105

014106

014107

014108

014109

015101

015102

015103

015104

015105

015106

Jet tagging with more-interaction particle transformer

Yifan Wu, Kun Wang, Conggqiao Li, Huilin Qu, Jingya Zhu

Study of the semileptonic decays Y(1S)— B (v,

C. T. Tran, M. A. Ivanov, P. Santorelli, H. C. Tran

Exotic hybrid pseudopotentials at finite temperature and chemical potential

Le Zhang, Fei-Yang Cai, Xun Chen

NUCLEAR PHYSICS

Systematic study of cross section for proton-induced reactions on neodymium up to 65 MeV using TALYS-1.96 code
A. Saha

A novel approach for the anomalous collectivity in neutron-deficient Os isotopes

Wei Teng, Yu Zhang, Chong Qi

Octupole correlations in stable nucleus "*Eu within reflection-asymmetric particle rotor model

Yuanyuan Wang, Shuangquan Zhang

Analysis of transverse momentum spectra of protons, deuterons, and tritons in symmetric heavy-ion collisions
at /s, =200 GeV at the RHIC

Wagqas Ahmad, Thsan Ullah, Ali Zaman, Imran Khan, Akhtar Igbal, Abdul Qudus, Sana Ullah, Naseeb Ullah, Muhammad Ramzan
R? curvature-squared corrections on Langevin diffusion coefficients

Qi Zhou, Ben-Wei Zhang

Solving the relativistic Hartree-Bogoliubov equation with the finite-difference method

Yiran Wang, Xiaojie Cao, Jinniu Hu, Ying Zhang

Spherical-like spectra for the description of the normal states of 108120

Cd in the SU3-IBM and the Q,: anomaly
Tao Wang, Xin Chen, Yu Zhang

Analytic continuation in the coupling constant for resonances in ABe

Hantao Zhang, Dong Bai, Zhongzhou Ren

Modeling net-charge fluctuations in heavy-ion collisions at the LHC

G. O. Ambaryan, A. S. Chernyshov, G. Kh. Eyyubova, V. L. Korotkikh, I. P. Lokhtin, S. V. Petrushanko, A. M. Snigirev,

E. E. Zabrodin

PARTICLE AND NUCLEAR ASTROPHYSICS AND COSMOLOGY

Is dark energy necessary for the sustainability of traversable wormholes?

Ayan Banerjee, Sudan Hansraj, Anirudh Pradhan, Abdelghani Errehymy

Quark stars in f{R, T) gravity: mass-to-radius profiles and observational data

Ayan Banerjee, {zzet Sakalli, B. Dayanandan, Anirudh Pradhan

Phase space analysis of interacting and non-interacting models in f{Q, C) gravity
Amit Samaddar, Singh S. Surendra

Cosmic distance duality relation in light of time-delayed strong gravitational lensing
Li Tang, Hai-Nan Lin, Ying Wu

Mass ladder operators and quasinormal modes of the static BTZ-like black hole in Einstein-bumblebee gravity
Fengkai Ge, Qiyuan Pan, Songbai Chen, Jiliang Jing

Phase transition in modified thermodynamics of Kerr-AdS black holes

Qin Liu, Xiaoning Wu, Xiao Zhang



Cover Story (Issue 1, 2025) Comments on Prediction of Energy Resolution in the JUNO
Experiment

Author: Prof. Jianming Bian (University of California, Irvine)

The JUNO experiment is a large-scale international neutrino collaboration with over 700 scientists from
70+ institutions across more than 15 countries. Its primary physics objectives include determining the neutrino mass
ordering, precisely measuring neutrino oscillation parameters, and studying neutrinos from various sources, including
nuclear reactors, supernovae, the Sun, the atmosphere, and the Earth. JUNO’s operations are set to commence in 2025.

The experiment’s central goal of resolving the neutrino mass ordering relies on analyzing the energy spectrum of
reactor anti-electron neutrinos. This is achieved by studying the interference term between |Am3,| and |Am3,| terms,
which is a secondary effect on top of the primary oscillation pattern of |Am 3, |. Resolving this subtle effect requires
achieving exceptional energy resolution and linearity. Since the proposal of the JUNO experiment, its capability to meet
these stringent energy resolution requirements has been a topic of extensive discussion and debate within the neutrino
physics community.

This paper presents a comprehensive study of JUNO’s energy resolution, incorporating the latest updates from the
detector’s design and construction phase. It delves into a thorough understanding of the detector geometry, precise
measurements of the liquid scintillator’s optical properties, detailed evaluations of PMT characteristics using quality
control measurement data, and improved modeling of PMT photon detection efficiency. Additionally, the study
leverages light yield data from the Daya Bay experiment to enhance its predictions.The study systematically
demonstrates the energy resolution that JUNO can achieve, a critical factor for its sensitivity to neutrino mass ordering.
By providing this validation, the paper strengthens confidence within the neutrino physics community in JUNO’s ability
to meet its ambitious scientific objectives, particularly in mass ordering measurements.

Additionally, this work establishes a robust framework for energy resolution and calibration studies in JUNO. The
methodologies and findings not only serve as a valuable reference for future experimental data analysis but also provide
essential guidance for energy resolution studies within the JUNO experiment. Moreover, the detailed discussion of
energy response in liquid scintillator detectors stands out as a model study that can inform and inspire similar research in
other experiments.

Finally, the updates presented in this paper have been fully implemented in the JUNO detector simulation, including
detailed models of PMT responses and readout electronics. This ensures that the JUNO experiment can directly benefit
from the findings of this paper from the very start of its operation.

In summary, this paper lays a solid foundation for JUNQO’s ability to resolve the neutrino mass hierarchy using its
novel, highly energy-resolution-dependent methodology. It represents a significant milestone in advancing the scientific
readiness of the experiment. These results come as great news for JUNO as the experiment approaches its start.




