PHYSICAL REVIEW D PERIODICALS

For editorial and subscription correspondence, Postmaster send address changes to:
please see inside front cover
(ISSN: 1550-7998) APS Subscription Services

P.O. Box 41

Annapolis Junction, MD 20701

THIRD SERIES, VOLUME 112, NUMBER 11 CONTENTS D1 DECEMBER 2025

The Table of Contents is a total listing of Parts A, B and C.
Part A consists of articles 111301-114016, Part B articles 114017-115007, and Part C articles 115008—119901(E)

PART A
LETTERS

QCD analysis of B — zz form factors and the |V,,| extraction from By, decays (6 pages) ..........c..cocoueeeiiuienann... L111301
Shan Cheng

Large CP violation in A) — pK~z"z~ and its U-spin partner decays (6 Pages) ..............coouuuuuuuiieeeeeeeeeieeenninns L111302
Xiao-Gang He, Chia-Wei Liu, and Jusak Tandean

Probing top-quark electroweak couplings indirectly at the Electron-Ion Collider (8 pages) .............ccooooiiiiiiiiiia.. L111303
Xu-Hui Jiang, Yiming Liu, and Bin Yan

Multiboson splashes at future colliders from electroweak compoSiteness (6 pages) ..............c.cccocoveviiiiiniiininiia.. L111304
G. Cacciapaglia, A. Deandrea, A. M. Iyer, S. Kulkarni, and A. K. Singh

Precise study of triply charmed baryons ... (9 PAZES) ....nenn i L111501
Navdeep Singh Dhindsa, Debsubhra Chakraborty, Archana Radhakrishnan, Nilmani Mathur, and M. Padmanath

Simulating lattice fermion doubling with a Floquet drive (6 pages) ............oooiii i L111502
Rail A. Bricefio, William Gyory, Thomas Iadecola, and Srimoyee Sen

Proper constituent gluon mass as the final piece to construct hybrid mesons (8 pages) ..........ccccoveiiiiiiiiiiiiiinn. L111503
Zi-Xuan Ma, Qi Huang, Rui Chen, Li-Ming Wang, Yue Tan, Xiao-Huang Hu, Jun He, and Hong-Xia Huang

Toward a holographic realization of the 2 4 1-flavor QCD phase structure (7 pages) ..........c.cooevieiiiiiniiiinniiinnnnen. L111504
Jin-Yang Shen, Xin-Yi Liu, Jin-Rui Wu, Yue-Liang Wu, and Zhen Fang

Lattice QCD constraints on the critical point from an improved precision equation of state (8 pages) ..................... L111505

Szabolcs Borsanyi, Zoltdn Fodor, Jana N. Guenther, Paolo Parotto, Attila Pdsztor, Claudia Ratti,
Volodymyr Vovchenko, and Chik Him Wong

Entanglement, trace anomaly, and confinement in QCD (7 pages) ........ooeoii i L111506
Kiminad A. Mamo
Lepton flavor violation in photon-induced electron-muon pairs at the HL-LHC (5 pages) ............ccooiiiiiiiiiiiiii, L111701

M. A. Arroyo-Ureiia, O. Félix-Beltrdn, J. Hernandez-Sénchez, C. G. Honorato, and S. Rosado-Navarro

Robust estimates of theoretical uncertainties at fixed-order in perturbation theory (6 pages) ..........c.ccccooviiiiiiiinin. L111901
Matthew A. Lim and Rene Poncelet

ARTICLES
Search for yH production and constraints on the Yukawa couplings of light quarks to the Higgs boson (32 pages) .... 112001
V. Chekhovsky et al. (CMS Collaboration)
Prospects for P and CP violation in A} decays with a polarized beam at the Super Tau-Charm Facility (13 pages) ..... 112002

Hong-Jian Wang, Cheng Wang, Hao Sun, Pei-Rong Li, Xiao-Rui Lyu, and Rong-Gang Ping

PS

(Continued)

2470-0010(¢20251201>112:11,;1-1
In This paper was highlighted in the APS publication Physics (physics.aps.org).

g” By suggesting a few manuscripts each week, we hope to promote reading across fields. Please see our Announcement Phys. Rev. D 90, 00001 (2014).



% Study of B.(1P)" states in the B}y mass spectrum (18 pages)

CONTENTS - Continued

PHYSICAL REVIEW D THIRD SERIES, VOLUME 112, NUMBER 11 D1 DECEMBER 2025

R. Aaij et al. (LHCb Collaboration)

Measurement of single- and double-differential cross sections for mesonless charged-current muon neutrino interactions on
argon with final-state protons using the MicroBooNE detector (43 pages) .........coooiiiiiiiiiiiiiiiiiiiiieen,

P. Abratenko et al. (MicroBooNE Collaboration)

Direct determination of the 23U to 2**Pu inverse beta decay yield ratio in the power reactor neutrino experiments (9 pages)

I. Alekseev, V. Belov, A. Bystryakov, M. Danilov, D. Filosofov, M. Fomina, P. Gorovtsov, Ye. lusko, S. Kazartsev,
V. Khvatov, S. Kiselev, A. Kobyakin, A. Krapiva, A. Kuznetsov, I. Machikhiliyan, N. Mashin, D. Medvedev,
V. Nesterov, D. Ponomarev, I. Rozova, N. Rumyantseva, V. Rusinov, E. Samigullin, Ye. Shevchik, M. Shirchenko,
Yu. Shitov, N. Skrobova, D. Svirida, E. Tarkovsky, E. Yakushev, I. Zhitnikov, A. Yakovleva, and D. Zinatulina

Measurement of event shapes in minimum-bias events from proton-proton collisions at /s = 13 TeV (31 pages) .....

V. Chekhovsky et al. (CMS Collaboration)

Sensitivity of W-boson measurements to low-mass right-handed neutrinos (9 pages) ............cccooiiiiiiiiiiiiiiiiiinin.

Rodrigo Alonso, Michael Spannowsky, Sam Bates, Chris Hays, and Chris Pollard

Electron-antineutrino spectrum from precision measurements of "“*Pr-decay (12 pages) ...............ccccceeiiieieeiiii.

A. V. Derbin, I. S. Drachnev, D. V. Ivanov, I. M. Kotina, V. N. Muratova, N. V. Niyazova,
D. A. Semenov, M. V. Trushin, and E. V. Unzhakov

Determination of |V | using B — D¢y, decays at Belle II (15 pages) ........c.ccouiiiiiiiiiiiiiiiiiiiiiiiiiienieee,

I. Adachi er al. (Belle II Collaboration)
Cross section measurement of e*e™ — f(1285)z"z~ at center-of-mass energies between 3.808

ANA 4.951 GV (11 PAGES) e e e e e e

M. Ablikim et al. (BESIII Collaboration)

Search for charged lepton flavor violating Z and Z’ boson decays in proton-proton collisions at /s = 13 TeV (36 pages)

A. Hayrapetyan et al. (CMS Collaboration)
First measurements of the branching fractions of J/y — E°AKY + c.c., J/y — E'2K + c.c.,

and J/yr = BOSTKY 4 €. (14 PUGES) ..o

M. Ablikim et al. (BESIII Collaboration)

Benchmarks and applications of the nuclear deexcitation event generator NUCDEEX (12 pages) ...........cccoevevuvuenunnn.

Seisho Abe

Layout optimization for the LUXE-NPOD experiment (15 Pages) .........ooueouiiiiiiii i

Melissa Almanza Soto, Oleksandr Borysov, Torben Ferber, Shan Huang, Adridn Irles,
Markus Klute, Jesus P. Marquez Herndndez, Josep Pérez Segura, Raquel Quishpe, Yotam Soreq,
Noam Tal Hod, and Nicolod Trevisani

Study of the y.; = AN deCaYS (12 PAGES) ....voeeee e e

M. Ablikim et al. (BESIII Collaboration)
Scalar-magnetometer search for ultralight dark photon dark matter with a single-site, two-sensor array: A 6-channel

discrete-time Fourier transform likelihood analysis with scalar optically pumped magnetometers (22 pages) .........

Peisen Zhao, Ole Behrens, Maja Benning, Peter Fierlinger, Xuefen Han, Maximilian Huber,
Florian Kuchler, Yevgeny V. Stadnik, and Philipp Wunderl

Measurement of the branching fraction of y/(3686) — @i (10 PAZES) ....oeneeiiniii i

M. Ablikim et al. (BESIII Collaboration)

Search for y.; = 27777, Via W(3686) = 7xe1 (11 PAGES) .neveiie et

M. Ablikim et al. (BESIII Collaboration)
Characterization of mini-CryoCube detectors from the RICOCHET experiment commissioning at the Institut

Laue-Langevin (16 PAZES) ..o e e

A. Armatol et al. (RICOCHET Collaboration)
Measurement of muon neutrino induced charged current interactions without charged pions in the final state using

a new T2K off-axis near detector WAGASCI-BabyMIND (24 pages) .......c.ooueiiiiiiiiiiiiiiiiiiiiieeea

K. Abe et al. (T2K Collaboration)

Search for the lepton number violating decay n — 7 aTe e™ +c.c. via J/yw — ¢ (10 pages) .............cccceoevnenn..

M. Ablikim et al. (BESIII Collaboration)

(Continued)

IH This paper was highlighted in the APS publication Physics (physics.aps.org).
ig“ By suggesting a few manuscripts each week, we hope to promote reading across fields. Please see our Announcement Phys. Rev. D 90, 00001 (2014).

112003

112004

112005

112006

112007

112008

112009

112010

112011

112012

112013

112014

112015

112016

112017

112018

112019

112020

112021



CONTENTS - Continued

PHYSICAL REVIEW D THIRD SERIES, VOLUME 112, NUMBER 11 D1 DECEMBER 2025

Measurement of transverse A and A hyperon polarization in pPb collisions at /syy = 5.02 TeV (15 pages) ........... 112022
R. Aaij et al. (LHCb Collaboration)

General search for supersymmetric particles in scenarios with compressed mass spectra using proton-proton collisions

AL /S = 13 TEV (52 PAGES) e 112023

V. Chekhovsky et al. (CMS Collaboration)

Toward a test of the Born rule in high-energy collisions (16 pages) ..........co.oioiii i 112024
Antony Valentini and Mira Varma

Constraints on inelastic dark matter from the CDEX-1B experiment (710 pages) ...........cooeeeiiieiiiiiiiiniiiiniiiinnnnan. 112025
Y. F. Liang et al. (CDEX Collaboration)

Identification of D3(3000) as the D3(23P,) and exploring potential of undiscovered 2* mesons via B decays (16 pages) 113001
Shi-Hang Zhang, Wen-Yuan Ke, Su-Yan Pei, Wei Li, Xiao-Ze Tan, Lili Zhu, and Guo-Li Wang

Damped oscillation regular structures from the deuteron effective electromagnetic form factor data (10 pages) .......... 113002
A.-Z. Dubnickova, S. Dubnicka, and P. Weisenpacher

Data-driven analyses and model-independent fits for present b — s£¢ results (23 pages) ..............coooiiiiiiiia.. 113003
Tobias Hurth, Farvah Mahmoudi, Yann Monceaux, and Siavash Neshatpour

Neutrino force at all length SCales (34 PAZGES) ... 113004
Mitrajyoti Ghosh, Yuval Grossman, Chinhsan Sieng, and Bingrong Yu

Machine learning neutrino-nucleus Cross SECONS (24 PAZES) .....nenin e e 113005
Daniel C. Hackett, Joshua Isaacson, Shirley Weishi Li, Karla Tame-Narvaez, and Michael L. Wagman

Factorization and resummation of QED radiative corrections for neutron beta decay (14 pages) ..........c..cccocevevuinn. 113006
Zehua Cao, Richard J. Hill, Ryan Plestid, and Peter Vander Griend

Two-loop master integrals for mixed QCD-EW corrections to gg — H through O(g?) (23 pages) ......................... 113007
Robin Marzucca, Andrew J. McLeod, and Christoph Nega

Coherent and incoherent antineutrino scattering on stable even-even isotopes of molybdenum detectors (12 pages) .... 113008
T. S. Kosmas, R. Sahu, and V. K. B. Kota

Electroweak sphaleron revisited. I. Static solutions, energy barrier, and unstable modes (18 pages) ...........c....c....... 113009
Konstantin T. Matchev and Sarunas Verner

Electroweak sphaleron revisited. II. Study of decay dynamics (20 pages) ..........cocooeiiiiiiiiiii i, 113010

Konstantin T. Matchev and Sarunas Verner
Microscopic calculation of two-particle-two-hole meson-exchange currents in “°Ar and asymmetric scaling properties for

neutrino and electron SCAMETING (14 PAZES) ..o.v.ninu e e e 113011

V. L. Martinez-Consentino, J. Segovia, and J. E. Amaro

Cabibbo-suppressed charged-current semileptonic decays of E;, baryons (18 pages) .........cccooeiiiiiiiiiiiiiiiiiiininin. 113012
Zhou Rui, Zhi-Tian Zou, Ya Li, and Ying Li

Proton gravitational structure and mass decomposition on the light front (11 pages) .............coooiiiiiiiiiiiiiiiiiiiin. 114001
Sreeraj Nair, Chandan Mondal, Siqi Xu, Xingbo Zhao, and James P. Vary (BLFQ Collaboration)

Modeling top-quark decays in 7777 production at the LHC (16 PAZES) ...o.oviuininiiii e 114002
Manal Alsairafi, Nikolaos Dimitrakopoulos, and Malgorzata Worek

Investigating the two-pion exchange of the double charm DD* chiral interactions and T'.. (18 pages) .................... 114003

Hao Xu and Li-Xiang Ren
Heavy quark mass effects in charged-current deep-inelastic scattering at approximate NNLO in the

Aivazis-Collins-Olness-Tung SCheME (22 PAGES) .....uenenine i e e 114004
P. Risse, V. Bertone, T. Jezo, K. Kovarik, A. Kusina, F.I. Olness, and I. Schienbein
Investigating charmed hybrid baryons via QCD sum rules (11 pages) ........oo.oooiuiiiiiiiii i 114005
Hui-Min Yang, Xuan Luo, Hua-Xing Chen, and Wei Chen
Exclusive J/y production off a dilute proton within a refined hotspot description (18 pages) ...........c.cooeveiininnn.. 114006
Anh Dung Le and Heikki Mintysaari
Spinless glueballs in generalized linear sigma model (35 PAges) .....o.onoein it 114007

Amir H. Fariborz

Spin dependence of meson thresholds in the diabatic dynamical diquark model (20 pages) ............cccoovviiiiiiiiinn.. 114008
Richard F. Lebed

(Continued)

IH This paper was highlighted in the APS publication Physics (physics.aps.org).
ig“ By suggesting a few manuscripts each week, we hope to promote reading across fields. Please see our Announcement Phys. Rev. D 90, 00001 (2014).



CONTENTS - Continued

PHYSICAL REVIEW D THIRD SERIES, VOLUME 112, NUMBER 11 D1 DECEMBER 2025

Assessment of the a,(1320) tensor-meson contribution to 1/ — 7%y decays (10 pages) ..........ccccoeeeveeenennnn.. 114009
Rafel Escribano, Sergi Gonzalez-Solis, and Emilio Royo
Investigating jet-induced identified hadron production from the relative transverse activity classifier in pp collisions at the
LHC (11 PAZGES) oo e e e e e e e e 114010
Yuhao Peng, Yan Wu, Xinye Peng, Zhongbao Yin, and Liang Zheng
Universal modified function in conjunction with the short range correlation effect to extract the nuclear ng‘ structure
FUNCHON (9 PAGES) oo e e ettt 114011
A. Mirjalili, M. Akbari Ahmadmahmoudi, H. Abdolmaleki, and M. M. Yazdanpanah

Event-shape dependence of symmetry plane correlations using the Gaussian estimator in Pb-Pb collisions at the LHC using a

multiphase transport MOdel (13 PAZES) ......o.iuininiii i 114012

Sarthak Tripathy, Suraj Prasad, and Raghunath Sahoo

Electromagnetic properties of the D,(2460), D, (2536), and their bottom partners in a molecular configuration (16 pages) 114013
Ulag Ozdem

Heavy quarkonium decay V — ggg with both relativistic and QCD radiative corrections (10 pages) ....................... 114014
Hong-Mei Jiang, Chao-Jie Fan, Jun-Kang He, and Cui Kong

Gluon distributions in the PION (17 PAZES) ... e 114015
Satvir Kaur and Chandan Mondal

Multibaryon states in the framework of an equivparticle model (15 pages) ..........cooveiiiiiiiiiiiiiiiiiiieens 114016

Hao-Song You, Xinmei Zhu, Cheng-Jun Xia, Jialun Ping, and Ren-Xin Xu

PART B

Global QCD analysis of spin PDFs in the proton with high-x and lattice constraints (30 pages) ........................... 114017
C. Cocuzza, N. T. Hunt-Smith, W. Melnitchouk, N. Sato, and A. W. Thomas
(JAM Collaboration (Spin PDF Analysis Group))

a7z~ and Dz mass spectra in the D;;(2536) — Dz a~ decays (10 Pages) .......cocoeeveeeeieeiiiiaaiiiieaiieeeiinnnn, 114018
Jorgivan Morais Dias, Yi-Yao Li, and Eulogio Oset
Quenching through the QCD chiral phase transition (27 pages) .........oouooneoii i 114019

Adrien Florio, Eduardo Grossi, Aleksas Mazeliauskas, Alexander Soloviev, and Derek Teaney
Transverse energy-energy and azimuthal correlations in forward y-hadron production in proton-proton and proton-lead

collisions at the LHC (11 PAZES) ... .nee e e e e e e e 114020

Ishita Ganguli and Piotr Kotko

Near-SUSY t0 non-SUSY CroSSOVET (31 PAGES) ..nunni e e e 114021
Dan Kondo, Hitoshi Murayama, and Bea Noether

Tree-level NLO corrections to inclusive y’ production in high energy factorization (14 pages) ..........c..ccccovveeenen. 114022
A. A. Prokhorov, S.P. Baranov, A. V. Lipatov, M. A. Malyshev, and X. Chen

Parton distribution and fragmentation functions with massive gluons (10 pages) ...............c.cccociiiiiiiiiiiiiiinina.. 114023
Gustavo B. Bopsin, Bruno El-Bennich, Gastao Krein, Fernando E. Serna, and Roberto C. da Silveira

Transverse nucleon single-spin asymmetry for single-inclusive hadron and jet production at NLO accuracy (77 pages) 114024
Daniel Rein, Marc Schlegel, Patrick Tollkiihn, and Werner Vogelsang

Domain of soft hadrons in transverse momentum space in high energy collisions (23 pages) ............cccceoeiiiiininnn. 114025
Jun Song, Hai-hong Li, and Feng-lan Shao

Transport properties of Stochastic fIUIAS (13 PAGES) ...onvn o e 114026
Chandrodoy Chattopadhyay, Josh Ott, Thomas Schifer, and Vladimir V. Skokov

Nucleon energy correlators for the odderon (16 PaGes) .........o.o.eiu i e 114027
Heikki Mintysaari, Yossathorn Tawabutr, and Xuan-Bo Tong

Enhancement of axial anomaly effects in hot two-color QCD: FRG approach in the linear sigma model (15 pages) ...... 114028
Gergely Fej6s and Daiki Suenaga

Potential of the reaction e*e™ — ppa® for constructing higher p-meson spectroscopy above 2.4 GeV (10 pages) ...... 114029
Dan Guo, Jun-Zhang Wang, and Qin-Song Zhou

Medium effects on the electromagnetic form factors of the p meson (17 pages) .........c.coveeiiiiiiiiiiiiiiiiiiiiiiinn. 114030

Parada T. P. Hutauruk, Terry Mart, and Kazuo Tsushima

(Continued)

IH This paper was highlighted in the APS publication Physics (physics.aps.org).
ig“ By suggesting a few manuscripts each week, we hope to promote reading across fields. Please see our Announcement Phys. Rev. D 90, 00001 (2014).



CONTENTS - Continued

PHYSICAL REVIEW D THIRD SERIES, VOLUME 112, NUMBER 11 D1 DECEMBER 2025

Gluon generalized transverse momentum dependent parton distributions and Wigner functions of the proton (26 pages) 114031
Dipankar Chakrabarti, Bheemsehan Gurjar, Asmita Mukherjee, and Kauship Saha

Gravitational form factor of the kaon in holographic QCD (8 pages) .........couvuiiuiii it 114032
Zhibo Liu and Akira Watanabe

Resonance sum rules: An application to the square-well potential (13 pages) .........ccccooviiiiiiiiiiiiiiiiiiiiiininen. 114034
Zi-Xi Ou-Yang, Philipp Gubler, Makoto Oka, Guang-Juan Wang, and Jia-Jun Wu

Charged pion decay in a laser field (23 Pages) ... 114035

D. Gomez Dumm, S. Noguera, and N. N. Scoccola

Single-valued representation of unpolarized and polarized semi-inclusive deep inelastic scattering at next-to-next-to-leading
OTACT (12 PAZES) e e e e e e e e e e e e 114036
Juliane Haug and Fabian Wunder

Unraveling pentaquarks with the Born-Oppenheimer effective theory (28 pages) ...............ccciiiiiii. 114037
Nora Brambilla, Abhishek Mohapatra, and Antonio Vairo

Non-Markovian dynamics of bottomonia in the QGP (16 pages) .........oouiuiiiiii i 114038
Vyshakh B. R. and Rishi Sharma

Prospects for compact hexaquarks under the limitation imposed by quark confinement (16 pages) ........................ 114039
Wen-Xuan Zhang, Wen-Nian Liu, and Duojie Jia

Pseudoscalar heavy-quarkonium hadroproduction from nonrelativistic fragmentation at NLL/NLO™ (40 pages) ........ 114040
Francesco Giovanni Celiberto and Francesca Lonigro

Hydrodynamics of relativistic superheated bubbles (15 pages) ........ooouoei i 114041
Yago Bea, Jorge Casalderrey-Solana, David Mateos, and Mikel Sanchez-Garitaonandia

Roles of U(1) axial anomaly effects in cold and dense two-color QCD with 2 + 2 flavors (21 pages) .................... 114042
Manato Sakai and Daiki Suenaga

Nonlocal advantage of quantum coherence in top qUarks (10 Pages) .........oonuoii i 114043
Saurabh Rai and Jitendra Kumar

Search for a bound state of A X, near threshold (17 Pages) ...........cco.eeeei e e 114044
M. Ablikim et al. (BESIII Collaboration)

p-meson nucleon scattering length from CLAS threshold photoproduction measurements (6 pages) ....................... 114045
Igor 1. Strakovsky, Evgeny L. Isupov, Victor Mokeev, and Axel Schmidt

Determination of the pion generalized parton distributions at zero skewness (12 pages) ..........ccooeeviiiiiiiniiiinninan. 114046

Muhammad Goharipour, M. H. Amiri, Fatemeh Irani, Hadi Hashamipour, and K. Azizi
(MMGPDs Collaboration)

Diabatic dynamical diquark model of hidden-strangeness tetraquarks (13 pages) ...............cccociiiiiiiiiiiiiin.. 114047
Shahriyar Jafarzade and Richard F. Lebed

Pion-nucleon scattering in baryon chiral perturbation theory combined with the 1/N, expansion (31 pages) ............ 114048
D. Jayakodige and J. L. Goity

Residual anomaly detection with density estimation (9 PAZeS) .........c.ouiuuiuiiuiniin i e 114049
Ranit Das, Gregor Kasieczka, and David Shih

Empirical determination of the kaon distribution amplitude (7 pages) .........ooueuiie oo 114050
Lei Chang, Yu-Bin Liu, Khépani Raya, and M. Atif Sultan

Reinforcement learning and metaheuristics for Feynman-integral reduction (10 pages) ............cccooeiiiiiiiiiniiiinninin. 114051
Mao Zeng

Symanzik effective action for Karsten-Wilczek minimally doubled fermions (11 pages) ................cccocoiiiiin. 114501
Kunal Shukre and Subhasish Basak

Bayesian analysis and analytic continuation of scattering amplitudes from lattice QCD (26 pages) ........................ 114502
Miguel Salg, Fernando Romero-Lépez, and William 1. Jay

Novel view of the flavor-singlet spectrum from multi-flavor QCD on the lattice (39 pages) .........c..cooiiiiiiiiiii.n. 114503

Yasumichi Aoki, Tatsumi Aoyama, Ed Bennett, Toshihide Maskawa, Kohtaroh Miura, Hiroshi Ohki,
Enrico Rinaldi, Akihiro Shibata, Koichi Yamawaki, and Takeshi Yamazaki (LatKMI Collaboration)
Generalized parton distributions from lattice QCD with asymmetric momentum transfer: Tensor case (29 pages) ....... 114504
Shohini Bhattacharya, Krzysztof Cichy, Martha Constantinou, Andreas Metz, Joshua Miller,
Peter Petreczky, and Fernanda Steffens

(Continued)

IH This paper was highlighted in the APS publication Physics (physics.aps.org).
ig“ By suggesting a few manuscripts each week, we hope to promote reading across fields. Please see our Announcement Phys. Rev. D 90, 00001 (2014).



CONTENTS - Continued

PHYSICAL REVIEW D THIRD SERIES, VOLUME 112, NUMBER 11 D1 DECEMBER 2025

Thermal modifications of mesons and energy-energy correlators from real-time simulations of a U(1) lattice

AUEZE thEOTY (11 PAZES) .o e e e e 114505

Joao Barata, David Frenklakh, and Swagato Mukherjee

Realizing string breaking dynamics in a Z, lattice gauge theory on quantum hardware (18 pages) ........................ 114506
Constantia Alexandrou, Andreas Athenodorou, Kostas Blekos, Georgios Polykratis, and Stefan Kiihn

Confined-deconfined interface tension and latent heat in SU(N) gauge theory (19 pages) ..........ccocovieeiiiiiinnienne. 114507
Tobias Rindlisbacher, Kari Rummukainen, and Ahmed Salami

Hollow lattice tensor gauge theories with bOSONIC MALET (23 PAZES) w.vnveneenine e 114508
José M. Cruz, Masafumi Udagawa, Pedro Bicudo, Pedro Ribeiro, and Paul A. McClarty

Curvature of the pseudocritical line in the QCD phase diagram from mesonic lattice correlation functions (/1 pages) 114509

Antonio Smecca, Gert Aarts, Chris Allton, Ryan Bignell, Benjamin Jéiger, Seung-il Nam,
Seyong Kim, Jon-Ivar Skullerud, and Liang-Kai Wu

Lattice study of scattering phase shifts for DD* and BB* systems using twisted boundary conditions: Search for bound state

FOrMAtION (18 PAGES) ..o e e e e 114510

Masato Nagatsuka and Shoichi Sasaki

Coupled-channel scattering of DD, DD*, and D*D* in isospin-1 from lattice QCD (21 pages) ............ccccvievieiin. 114511
Nelson Pitanga Lachini, Christopher E. Thomas, and David J. Wilson (for the Hadron Spectrum Collaboration)

Geometric fragmentation and anomalous thermalization in cubic dimer model (16 pages) ............cccoeviiiiiiiiininin. 114512
Joel Steinegger, Debasish Banerjee, Emilie Huffman, and Lukas Rammelmiiller

Precise prediction of the decay rate for 7, — yy from lattice QCD (5 pages) ........cooveiiiiiiiiiiiiiiiiiiiiiiiiiaens 114513
Brian Colquhoun, Christine T. H. Davies, and G. Peter Lepage (HPQCD Collaboration)

Studying QED; with radial quantization on the lattice: Free limit (20 pages) ...........cccoiiiiiiiiiiiiiiiiiiiiiiiininenn. 114514
Peter A. Boyle, Richard C. Brower, George T. Fleming, Emanuel Katz, Nobuyuki Matsumoto, and Rohan Misra

Hybrid renormalization for distribution amplitude of a light baryon in large momentum effective theory (30 pages) ..... 114515

Haoyang Bai, Jun Hua, Xiangdong Ji, Xiangyu Jiang, Jian Liang, Andreas Schifer, Wei Wang, Yi-Bo Yang,
Jian-Hui Zhang, JialLu Zhang, Mu-Hua Zhang, and Qi-An Zhang Lattice Parton Collaboration (LPC)

n and # mesons from N, =2 + 1 lattice QCD at the physical point using topological charge operators (7 pages) ..... 114516
Yue Su, Nan Wang, Long-cheng Gui, Jun Hua, Jian Liang, and Jun Shi (yQCD Collaboration)

Probing new physics scenarios using high energy events at the NOvVA far detector (17 pages) .............ccccoeveiinne. 115001
Chinmay Bera and K. N. Deepthi

Distorting the top resonance with effective INteractions (7 Pages) ......ouoneiu i 115002
Felix Egle, Christoph Englert, Margarete Miihlleitner, and Michael Spannowsky

Doubly charged Higgs boson at same-sign lepton colliders (14 pages) ..........oooiii i 115003
Cheng-Wei Chiang, Kazuki Enomoto, and Min-Yuan Liao

Superheavy supersymmetric dark matter as the origin of the KM3NeT ultrahigh energy signal (9 pages) ................ 115004
Yongsoo Jho, Seong Chan Park, and Chang Sub Shin

Listening for new physics with quantum acoustiCs (28 PAZES) «...nennineni e 115005

Ryan Linehan, Tanner Trickle, Christopher R. Conner, Sohitri Ghosh, Tongyan Lin,
Mukul Sholapurkar, and Andrew N. Cleland

R?-Higgs inflation: R3 contribution and preheating after ACT and SPT data (14 pages) ...........c.ccceeveeeeeevvuneeen.s. 115006
Tanmoy Modak

Nonperturbative and perturbative dynamics of a light QCD axion: Dark matter and the strong CP problem (13 pages) 115007
Raymond T. Co, Taegyu Lee, and Owen P. Leonard

PART C
Analyzing f7Z-couplings at the future ™ p cOIer (13 PAZES) ...vninenee e 115008
Katlego Machethe, Pramod Sharma, Mukesh Kumar, Rafiqul Rahaman, and Bruce Mellado
Z4 scotogenic model with a Higgs portal (35 Pages) ......ouiniin i 115009
Noel Jonathan Jobu and Kenji Nishiwaki
Testing the Froggatt-Nielsen mechanism with lepton flavor and number violating processes (9 pages) .................... 115010

Claudia Cornella, David Curtin, Gordan Krnjaic, and Micah Mellors

(Continued)

IH This paper was highlighted in the APS publication Physics (physics.aps.org).
ig“ By suggesting a few manuscripts each week, we hope to promote reading across fields. Please see our Announcement Phys. Rev. D 90, 00001 (2014).



CONTENTS - Continued

PHYSICAL REVIEW D THIRD SERIES, VOLUME 112, NUMBER 11 D1 DECEMBER 2025

Probing spontaneous CP violation through precision Higgs observables (9 pages) ...............ccciiiiiiiii.. 115011
Tanmoy Mondal and Kei Yagyu

Analysis of experimental data on neutron decay for the possibility of the existence of the right vector boson Wy (21 pages) 115012
A. P. Serebrov, O. M. Zherebtsov, A. K. Fomin, R. M. Samoilov, and N. S. Budanov

Probing axion and flavored new physics with the NA64yu experiment (9 pages) ..........ccooeeeiuiiiiiiiiiiiiiiiiniiiinnanen. 115013
Haotian Li, Zuowei Liu, and Ningqgiang Song

Probing purely inelastic scalar dark matter across colliders and gravitational wave observatories (19 pages) ............. 115014
Jinhui Guo, Jia Liu, Chenhao Peng, and Xiao-Ping Wang

Complete classification of domain wall solutions in the Z,-symmetric 2HDM (26 pages) ...........ccccvveieiiiiiiiiininn. 115015

Richard A. Battye, Steven J. Cotterill, and Adam K. Thomasson
Leptophilic dark matter in U(1); _; models: A solution to the Fermi-LAT Galactic Center excess consistent with

cosmological and laboratory observations (23 PAGES) e 115016

Jordan Koechler and Mattia Di Mauro

Dark matter in the scale-invariant 3-3-1-1 model (19 PAges) ........o.oeiuiiin i e 115017
Alex G. Dias, Vinicius Padovani, Kristjan Kannike, Niko Koivunen, Julio Leite, and B. L. Sdnchez-Vega

Optimal estimation of Higgs-gauge boson couplings at the future ete™ colliders (13 pages) ...........cccccoviviviniinns. 115018
Subhaditya Bhattacharya, Amir Subba, and Abhik Sarkar

Gravitational waves created by current-carrying domain walls (16 Pages) .........coouiiieiiiiiiii e 115019
Anish Ghoshal and Yu Hamada

Discriminating scalar ultralight dark matter from quasimonochromatic gravitational waves in LISA (22 pages) ......... 115020
Jordan Gué, Peter Wolf, and Aurélien Hees

New limits on light dark matter-nucleon Scattering (12 PAGeS) .......o.eiueneiu it 115021
Peter Cox, Matthew J. Dolan, and Joshua Wood

Matching HEFT and SMEFT in double and triple Higgs boson production from weak boson fusion (28 pages) ........ 115022
D. Domenech, M. Herrero, R. A. Morales, and A. Salas-Bernardez

Ganymede’s subsurface ocean as a dark matter detector (10 PAZes) ...........oneiiiiu i 115023
William DeRocco

Stabilizing dark matter with quantum scale Symmetry (22 pages) .......ououeineiii i 115024
Abhishek Chikkaballi, Kamila Kowalska, Rafael R. Lino dos Santos, and Enrico Maria Sessolo

Radiative inverse seesaw model with hidden U(1) gauge symmetry enhancing lepton g —2 (13 pages) .................. 115025
Takaaki Nomura and Hiroshi Okada

Exotic-interaction searches on small scales via near-threshold enhancement (6 pages) ..............cooeviiiiiiiiiiinninnnn. 115026
Rungi Kang and Xing Rong

Phenomenological constraints on Higgs reheating (12 pages) .........ooeouiiin i 115027
Yann Cado, Mathieu Gross, Yann Mambrini, and Keith Olive

Long-lived axionlike particles from tau decays (25 Pages) .......oueiuiiiniii e 115028
Yohei Ema, Patrick J. Fox, Matheus Hostert, Tony Menzo, Maxim Pospelov, Anupam Ray, and Jure Zupan

Texture-zeros in minimal seesaw from noninvertible symmetry fusion rules (27 pages) ...........ccccoeiiiiiiiiiniiiinnnnin. 115029
Zheng Jiang, Bu-Yao Qu, and Gui-Jun Ding

R-parity violation and 8 TeV four-jet events at the LHC (8 pages) ....c.oneeuiiii i 115030
Pedro Bittar, Subhojit Roy, and Carlos E. M. Wagner

Oscillation baryogenesis via ultraviolet dark matter freeze-in (29 Pages) ........cooouiiiiiiiiiii i 115031
Tian Dong, Conor M. Floyd, Antonia Hekster, Derek J. Li, Brian Shuve, and David Tucker-Smith

Exact parametrization of a minimal seesaw model (18 PAZES) ......ouoniiniii i 115032
Zi-Qiang Chen, Xi-He Hu, and Ye-Ling Zhou

Linear seesaw leptogenesis before and after electroweak symmetry breaking (/7 pages) ...........ccccooiiiiiiiiiiiiiiin. 115033
Yan Shao and Zhen-hua Zhao

Resonant ALP-portal dark matter annihilation as a solution to the B* — K*ub excess (14 pages) ......................... 115034
Kewen Ding, Ying Li, Xuewen Liu, Yu Liu, Chih-Ting Lu, and Bin Zhu

Sterile neutrino dark matter from a TeV scale seesaw (13 Pages) .......onoiniin i 115035

Kunal Pandey and Suhail Khan

(Continued)

IH This paper was highlighted in the APS publication Physics (physics.aps.org).
ig“ By suggesting a few manuscripts each week, we hope to promote reading across fields. Please see our Announcement Phys. Rev. D 90, 00001 (2014).



CONTENTS - Continued

PHYSICAL REVIEW D THIRD SERIES, VOLUME 112, NUMBER 11 D1 DECEMBER 2025

Vector dark matter in a U(1)y extended 2HDM (16 PAZES) ....cvuueiuniiiiiiiiiiie et 115036
Nandini Das, Juhi Dutta, Dilip Kumar Ghosh, and Santosh Kumar Rai

Light lepton-flavor-violating flavon: The messenger of neutrino mixing and lepton g —2 (17 pages) ...................... 115037
Shuyang Han and Zhaofeng Kang

Reexamining the search for light ALPs at flavor and forward accelerator experiments (/2 pages) ............c..cccooeuen. 115038
Tong Li, Michael A. Schmidt, and Man Yuan

X-rays from inelastic dark matter freeze-in (14 PAZES) ....o..en e e 115039
Gordan Krnjaic, David McKeen, Riku Mizuta, Gopolang Mohlabeng, David E. Morrissey, and Douglas Tuckler

Natural solution of SUSY yu problem from modulus stabilization in modular flavor model (24 pages) .................... 115040

Hong Jie Fan, Fei Wang, and Ying Kai Zhang

How common are grand unified theories? (6 PAZES) .......oouin i e 115041
Johannes Herms and Maximilian Ruhdorfer

Constraining lepton flavor violating SMEFT 2¢2¢ operators from low-energy charged lepton flavor-violating processes

(33 PAZCS) e e e 115042

Utpal Chattopadhyay, Debottam Das, Rahul Puri, and Joydeep Roy

Common origin of asymmetric self-interacting dark matter and Dirac leptogenesis (16 pages) ............ccceoeveeieiennnn. 115043
Manoranjan Dutta and Nimmala Narendra

Large neutrino asymmetry from forbidden decay of dark matter (18 pages) ..........cooeiiiiiiiiiiiiiiiiiiiiiieiiiinns 115044
Debasish Borah, Nayan Das, and Indrajit Saha

Right-handed neutrino production from Z’ interactions in forward search experiments (25 pages) ...............cc.coc..... 115045
ShivaSankar K. A., Souvik Das, Arindam Das, and Sanjoy Mandal

Soft-hard factorization of heavy-quark transport in QCD matter at finite chemical potential (15 pages) ................... 116001
Jiale Lou, Wu Wang, Jiazhen Peng, Fei Sun, Kejun Wu, Wei Xie, Zuman Zhang, Shuang Li, and Sa Wang

Virtual contributions from K* in the B — K*zh and B — Kph decays (13 pages) ........c.ccooviiiiiiiiiiiiiiiiniiiininen. 116002
Ai-Jun Ma and Wen-Fei Wang

Next-to-leading-order QCD calculations of B — A form factors with higher-twist corrections (56 pages) ................. 116003
Fang-Zhou Di and Yu-Hao Liu

Tpes States in the process ¥ — D7BODF (13 PAGES) o...ooeniei e 116004
Wen-Ying Liu and Hua-Xing Chen

Pinpointing physical solutions in Y(4230) deCays (4 PAZES) . .neueneuiui e e 116005
Jie Yuan, Yadi Wang, and Kai Zhu

Semihard interactions at TeV eNergies (9 PaGES) ... 116006
T. V. Iser and E. G. S. Luna

Particle momentum spectra, correlations, and maximum entropy principle in high-multiplicity collision events (9 pages) 116007
S. V. Akkelin

Dark matter freeze-in and small-scale observables: Novel mass bounds and viable particle candidates (/9 pages) ...... 116008
Francesco D’Eramo, Alessandro Lenoci, and Ariane Dekker

Production of heavy tetraquarks in rare exclusive decays of the Higgs boson (18 pages) ..........ccoviiiiiiiiiiiiiinin. 116009
F. A. Martynenko, A. V. Eskin, and A. P. Martynenko

Pion phenomenology from the thermal soft-wall model of holographic QCD (23 pages) ..........cccoveiiiiiiiiiiiiiiinninn. 116010
Narmin Nasibova and Xerxes D. Arsiwalla

Momentum correlation in pair production by spacetime dependent fields from scattered wave functions (17 pages) .... 116011
Greger Torgrimsson

Back reflection in dipole fields and beyond (16 pages) ...........o.eiu oot 116012
Maksim Valialshchikov, Felix Karbstein, Daniel Seipt, and Matt Zepf

Relativistic fractons and their dUSt (6 PAZES) ... e 116013
Qiuyue Liang and Tom Melia

One-loop effects in the neutrino matter potential and implications for nonstandard interactions (/1 pages) ............... 116014
Jihong Huang, Tommy Ohlsson, Sampsa Vihonen, and Shun Zhou

Elliptical polarization in partial wave analysis of two spinless meson photoproduction (26 pages) .................c....... 116015

D. 1. Glazier and V. Mathieu

(Continued)

IH This paper was highlighted in the APS publication Physics (physics.aps.org).
ig“ By suggesting a few manuscripts each week, we hope to promote reading across fields. Please see our Announcement Phys. Rev. D 90, 00001 (2014).



CONTENTS - Continued

PHYSICAL REVIEW D THIRD SERIES, VOLUME 112, NUMBER 11 D1 DECEMBER 2025

Influence of the nuclear magnetic field on electron-positron pair production in low-energy heavy-nuclei

COILISIONS (15 PAZES) ..o e e e e e e e e e e 116016
N. K. Dulaev, D. A. Telnov, V. M. Shabaev, Y. S. Kozhedub, X. Ma, 1. A. Maltsev, R. V. Popov, and L. I. Tupitsyn
Strong field induced creation of transverse positron-electron pairs from the vacuum (/1 pages) ..............ccocooiii.n. 116017
D.D. Su, Q. Su, and R. Grobe
Bottom baryon decays into pseudoscalar meson and dark baryon within perturbative QCD approach (11 pages) ....... 116018
Ye Xing, Yu-Ji Shi, and Xiao-hui Hu
New Herwig7 underlying event tune: From RHIC to LHC energies (15 pages) ........c.oooiuiiiiiiiiiiiiiiiiiniiiinaanans 116019

Umar Sohail Qureshi, Luke Mozarsky, Helen Caines, Raghav Kunnawalkam Elayavalli, and Isaac Mooney

Gauged compact Q-balls and Q-shells in a multicomponent CPY model (16 pages) ..............ccceeeeiuieiiieeineaiia. 116020
P. Klimas, L. C. Kubaski, N. Sawado, and S. Yanai

Novel approach to probe the underlying event activity through transverse spherocity and relative transverse multiplicity
activity event ClasSifier (9 PAES) ... 116021
Anuraag Rathore, Arvind Khuntia, and Prabhakar Palni

Exclusive photon-fusion production of even-spin resonances and exotic QED atoms in high-energy hadron
COILISIONS (34 PAZES) ..o e e e e 116022
David d’Enterria and Karen Kang

Transverse momentum asymmetry in the semi-inclusive electron positron annihilation process (11 pages) ............... 116023
Weihua Yang, Xing-hua Yang, Zhe Zhang, and Jing Zhao

ERRATA

Erratum: Hyperfine splittings of heavy quarkonium hybrids [Phys. Rev. D 108, 014025 (2023)] (7 pages) .............. 119901
Joan Soto and Sandra Tomas Valls

In This paper was highlighted in the APS publication Physics (physics.aps.org).
g” By suggesting a few manuscripts each week, we hope to promote reading across fields. Please see our Announcement Phys. Rev. D 90, 00001 (2014).



