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Tracing the neutrino-induced phase shift in the 21-cm spectrum (17 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 063556
Gabriele Montefalcone, Hector Afonso G. Cruz, Julian B. Muñoz, Ely D. Kovetz, and Marc Kamionkowski

PART C

Parity violation in galaxy shapes: Primordial non-Gaussianity (53 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 063557
Toshiki Kurita, Drew Jamieson, Eiichiro Komatsu, and Fabian Schmidt

Fast baryonic field painting for Sunyaev-Zel’dovich analyses: Transfer function vs hybrid effective field theory (14 pages) 063558
R. Henry Liu, Boryana Hadzhiyska, Simone Ferraro, Sownak Bose, and César Hernández-Aguayo

Impact of projection-induced optical selection bias on the weak lensing mass calibration of galaxy clusters (8 pages) 063559
Titus Nyarko Nde, Hao-Yi Wu, Shulei Cao, Gladys Muthoni Kamau, Andrius Tamosiunas,
Chun-Hao To, and Conghao Zhou

(Continued)

This paper was highlighted in the APS publication Physics (physics.aps.org).
By suggesting a few manuscripts each week, we hope to promote reading across fields. Please see our Announcement Phys. Rev. D 90, 020001 (2014).

CONTENTS -Continued



PHYSICAL REVIEW D THIRD SERIES, VOLUME 113, NUMBER 6 D15 MARCH 2026

Cosmology with a nonlinear barotropic Israel-Stewart fluid with causal relaxation time (16 pages) . . . . . . . . . . . . . . . . . . . . . . . . 063560
Vishnu A Pai and Titus K Mathew

Excursion set approach to primordial black holes: Cloud-in-cloud and mass function revisited (13 pages) . . . . . . . . . . . . . . . 063561
Ashu Kushwaha and Teruaki Suyama

Luminosity-temperature relation as a probe for modified gravity (9 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 063562
Antonino Del Popolo, Saeed Fakhry, and David F. Mota

Skew spectra: A generalization to spin s (17 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 063563
Alexander Roskill, Sara Maleubre, David Alonso, and Pedro G. Ferreira

Mass-to-horizon entropic cosmology: A unified thermodynamic pathway to cosmic acceleration (15 pages) . . . . . . . . . . . . . 063564
Tomasz Denkiewicz and Hussain Gohar

Probing cosmic velocities with the pairwise kinematic Sunyaev-Zel’dovich signal in DESI Bright Galaxy Sample DR1 and
ACT DR6 (22 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 063565

B. Hadzhiyska et al.
Parametrizations of spectral distortions and applications in cosmology (26 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 063566

Gabriela Barenboim, Julien Froustey, Cyril Pitrou, and Héctor Sanchis
Dark energy driven by an oscillating generalized axionlike quintessence field (15 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 063567

Mariam Bouhmadi-López and Carlos G. Boiza
Curvaton in light of ACT results (7 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 063568

Christian T. Byrnes, Marina Cortês, and Andrew R. Liddle
Addressing the Hubble tension: Insights from reversible and irreversible thermodynamic processes (22 pages) . . . . . . . . . . 063569

Hussain Gohar
Constraints on attractor models of inflation and reheating from Planck, BICEP/Keck, ACT DR6, and

SPT-3G data (25 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 063571
John Ellis, Marcos A. G. Garcia, Keith A. Olive, and Sarunas Verner

Creating a universe from nothing as an alternative to the cosmological principle (29 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 063572
Philip D. Mannheim, Daniel A. Norman, and Tianye Liu

Deep learning for primordial B-mode extraction (15 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 063573
Eric Guzman and Joel Meyers

Testing the Starobinsky model of inflation with resonant cavities (6 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 063574
Subhendra Mohanty, Sukanta Panda, and Archit Vidyarthi

Effects of new forces on scalar dark matter solitons (12 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 063575
Alize Sucsuzer, Mark P. Hertzberg, and Michiru Uwabo-Niibo

Klein bottle cosmology (11 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 063576
Brian Greene, Daniel Kabat, Janna Levin, and Massimo Porrati

Hierarchical modeling of gravitational-wave populations for disentangling environmental and modified-gravity
effects (18 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 064001

Shubham Kejriwal, Enrico Barausse, and Alvin J. K. Chua
Looking through the Kerr disk (21 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 064002

Maciej Maliborski and Tobias C. Sutter
Detecting parity-violating gravitational wave backgrounds with pulsar polarization arrays (14 pages) . . . . . . . . . . . . . . . . . . . . . 064003

Qiuyue Liang, Kimihiro Nomura, and Hidetoshi Omiya
Multiphoton ring structure of reflection-asymmetric traversable thin-shell wormholes (17 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . 064004

Caio F. B. Macedo, João Luís Rosa, Diego Rubiera-Garcia, and Alejandro Rueda
Supermassive black hole scalarization and effective field theory (10 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 064005

Farid Thaalba, Pedro G. S. Fernandes, and Thomas P. Sotiriou
Efficient reconstruction of matched-filter signal-to-noise ratio time series from nearby templates for compact binary

coalescences searches (10 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 064006
Yasuhiro Murakami, Tathagata Ghosh, and Soichiro Morisaki

Singularity and differentiability at the origin of static and spherically symmetric black holes (17 pages) . . . . . . . . . . . . . . . . . 064007
Tommaso Antonelli and Marco Sebastianutti

Trace anomaly contributions to semiclassical wormhole geometries (18 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 064008
Mohammad Reza Mehdizadeh, Amir Hadi Ziaie, and Francisco S. N. Lobo

(Continued)

This paper was highlighted in the APS publication Physics (physics.aps.org).
By suggesting a few manuscripts each week, we hope to promote reading across fields. Please see our Announcement Phys. Rev. D 90, 020001 (2014).

CONTENTS -Continued



PHYSICAL REVIEW D THIRD SERIES, VOLUME 113, NUMBER 6 D15 MARCH 2026

Quasinormal modes of Kerr-Newman black holes: Revisiting the Dudley-Finley approximation (19 pages) . . . . . . . . . . . . . . 064009
Sagnik Saha and Hector O. Silva

Toward a unified view of agnostic parametrizations for deformed black holes (17 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 064010
Manuel Del Piano, Ciro De Simone, Mattia Damia Paciarini, Vittorio De Falco, Mikołaj Myszkowski,
Francesco Sannino, and Vania Vellucci

Post-Newtonian accelerations of a Mercury orbiter (18 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 064011
Miriam Falletta, Gabriel Rodríguez-Moris, and Sergei A. Klioner

Can black holes evaporate past extremality? (15 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 064012
Samuel E. Gralla

Effective source for second-order self-force calculations: Quasicircular orbits in Schwarzschild spacetime (39 pages) 064013
Samuel D. Upton, Barry Wardell, Adam Pound, Niels Warburton, and Leor Barack

Bimetric MOND as a framework for variable-G theories: Local systems and cosmology (16 pages) . . . . . . . . . . . . . . . . . . . . . . 064014
Mordehai Milgrom

Nonconformally Ricci-flat instantons in conformal gravity with and without nonlinear matter fields (14 pages) . . . . . . . . . 064015
Cristóbal Corral, Borja Diez, and Eleftherios Papantonopoulos

Spin-up and mass-gain in hyperbolic encounters of spinning black holes (23 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 064016
Healey Kogan, Frederick C. L. Pardoe, and Helvi Witek

Exploring the landscape of black hole mimickers (45 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 064017
Sergey N. Solodukhin and Vagif Tagiev

Systematic bias due to eccentricity in parameter estimation for merging binary neutron stars: Spinning case (11 pages) 064018
Eunjung Lee, Chang-Hwan Lee, and Hee-Suk Cho

Thermal description of braneworld effective theories (11 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 064019
Soham Bhattacharyya and Soumitra SenGupta

Multiprobe analysis of strong-field effects in fðQÞ gravity (16 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 064020
Mohsen Khodadi, Behnam Pourhassan, and Emmanuel N. Saridakis

Kerr-Schild transformation of the Benenti-Francaviglia metric (24 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 064021
Masato Nozawa and Takashi Torii

Equilibrium configurations of two hyperextreme Kerr-Newman sources (7 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 064022
V. S. Manko, I. M. Mejía, and E. Ruiz

Quasitopological gravity and double-copy formalism (9 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 064023
Valeri P. Frolov

Particles with precessing spin in Kerr spacetime: Analytic solutions for eccentric orbits and homoclinic motion near the
equatorial plane (21 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 064024

Gabriel Andres Piovano
Resonances in binary extreme-mass-ratio inspirals (16 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 064025

João S. Santos, Vitor Cardoso, Alexandru Lupsasca, José Natário, and Maarten van de Meent
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Generalized entropic uncertainty relation and nonclassicality for Schwarzschild black holes (18 pages) . . . . . . . . . . . . . . . . . . . 065002
Rui-Jie Yao and Dong Wang

Numerical evaluation of the causal set propagator in 2D anti–de Sitter spacetime (13 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 065003
Arsim Kastrati and Haye Hinrichsen

Area law for entanglement entropy in particle scattering (9 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 065004
Ian Low and Zhewei Yin

Thermodynamic uncertainty relations for relativistic quantum thermal machines (9 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 065005
Dimitris Moustos and Obinna Abah

Algebraic structure of the gradient expansion in linearized classical hydrodynamics (21 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 065006
Sašo Grozdanov and Mile Vrbica

Finite-time Unruh effect: Waiting for the transient effects to fade off (8 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 065007
D. Jaffino Stargen

Cat states and violation of the Bell-Clauser-Horne-Shimony-Holt inequality in relativistic quantum field theory (10 pages) 065008
M. S. Guimaraes, I. Roditi, and S. P. Sorella

Four loop renormalization of three-quark operators in QCD (18 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 065009
J. A. Gracey

Spontaneous symmetry breaking of SOð2NÞ in Gross-Neveu theory from 2þ ϵ expansion (13 pages) . . . . . . . . . . . . . . . . . . . . 065010
Bilal Hawashin and Max Uetrecht

Emergence of Unruh prethermalization for uniformly accelerating many-atom system (13 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . 065011
Saptarshi Saha, Chiranjeeb Singha, Pragna Das, and Arpan Chatterjee

Correction to Hawking radiation in nonsingular gravitational collapse (18 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 065012
Hassan Mehmood

AdS3 integrability, the Sine-Gordon model, and fractional supersymmetry (11 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 065013
Alessandro Torrielli

(Continued)

This paper was highlighted in the APS publication Physics (physics.aps.org).
By suggesting a few manuscripts each week, we hope to promote reading across fields. Please see our Announcement Phys. Rev. D 90, 020001 (2014).

CONTENTS -Continued



PHYSICAL REVIEW D THIRD SERIES, VOLUME 113, NUMBER 6 D15 MARCH 2026

Nonanalytic structure of effective potential at finite temperature on compactified space (24 pages) . . . . . . . . . . . . . . . . . . . . . . . . 065014
Makoto Sakamoto and Kazunori Takenaga

Topological charge asymmetry in a CPN skyrmion-fermion coupled system (16 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 065015
Yuki Amari, Nobuyuki Sawado, and Shintaro Yamamoto

Is a covariant virtual tachyon viable? (9 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 065016
Krzysztof Jodłowski

Higher spin fields and the field strength multicopy (19 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 065017
Graham R. Brown and Bill Spence

FLRW embeddings in Rnþ2, differential geometry and conformal photon propagator (27 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . 065018
E. Huguet, J. Queva, and J. Renaud

Anti–de Sitter flag superspace (19 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 065019
Nowar E. Koning and Sergei M. Kuzenko

Compactification without orientation, or a topological scenario for CP violation (21 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 065020
Brian Greene, Daniel Kabat, Janna Levin, and Massimo Porrati

IR side of bounds on theories with spontaneously broken Lorentz symmetry (14 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 065021
Francesco Serra and Leonardo G. Trombetta

Potency of nilpotence (7 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 065022
Eric Bryan, Arvind Rajaraman, and Yuri Shirman

Frozen states of charged boson stars (10 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 065023
Yves Brihaye and Betti Hartmann

Universal BPS structure of scalar kinks in static geometries (8 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 065024
G. Luchini, G. S. Battisti, and U. Camara da Silva

Contextuality from quantum field vacua using qutrit Unruh-DeWitt detectors (13 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 065025
Caroline Lima, María Rosa Preciado-Rivas, and Sanchit Srivastava

Physical running of the electric charge in a dimensionless theory of gravity (7 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 065026
M. Gomes, A. C. Lehum, and A. J. da Silva

Global quenches and correlator dynamics in de Sitter space (15 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 065027
Ivan A. Belkovich, Damir Sadekov, and Gleb S. Zverev

Nonfactorizing interface in the two-dimensional long-range Ising model (8 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 065028
Dongsheng Ge and Yu Nakayama

Genuine multientropy, dihedral invariants, and Lifshitz theory (23 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 065029
Clément Berthière and Paul Gaudin

N ¼ 8 supersymmetric mechanics with spin variables from indecomposable multiplets (16 pages) . . . . . . . . . . . . . . . . . . . . . . . . 066001
Evgeny Ivanov and Stepan Sidorov

K points and type IIB/heterotic duality with NS5-branes (13 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 066002
Jeroen Monnee, Timo Weigand, and Max Wiesner

Functional determinants for constrained path integrals in minisuperspace Jackiw-Teitelboim gravity (12 pages) . . . . . . . . . 066003
Hiroki Matsui

Branched polymers with loops coupled to the critical Ising model (19 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 066004
Jan Ambjørn, Yukimura Izawa, and Yuki Sato

Universal sectors in superconformal defects (35 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 066005
Riccardo Giordana Pozzi

Toward a worldsheet theory of entanglement entropy (32 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 066006
Houwen Wu and Shuxuan Ying

Scattering in the dual regime of Yang-Baxter deformed Oð2NÞ sigma models (16 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 066007
Alexey Bychkov and Boris Nekrasov

High-order coupling as a driver for Mott insulating behavior in holography (9 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 066008
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