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(Continued)

This paper was highlighted in the APS publication Physics (physics.aps.org).

The editors and referees of PRE find these papers to be of particular interest, importance, or clarity. Please see our Announcement Phys. Rev. E 89, 010001 (2014).



CONTENTS - Continued

PHYSICAL REVIEW E THIRD SERIES, VOLUME 112, NUMBER 4 OCTOBER 2025

Ratio divergence learning using target energy in restricted Boltzmann machines: Beyond Kullback-Leibler
divergence learning (15 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 045306

Yuichi Ishida, Yuma Ichikawa, Aki Dote, Toshiyuki Miyazawa, and Koji Hukushima

Performance of machine-learning-assisted Monte Carlo in sampling from simple statistical physics
models (14 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 045307

Luca Maria Del Bono, Federico Ricci-Tersenghi, and Francesco Zamponi

Lattice Boltzmann method for the multiterm time-fractional mixed diffusion and diffusion-wave
equations (9 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 045308

Jia Tong, Fangfang Wu, Xiaoxiao Dong, and Shaobo Qu

Lattice Boltzmann method for radiative transfer in curvilinear coordinate systems (13 pages) . . . . . . . . . . . . . . . . . . 045309

Mingqi Liu, Xiaochuan Liu, Yijie Wei, Keyong Zhu, and Yong Huang

Evolution of various initial many-particle configurations to disordered stealthy hyperuniform ground
states (13 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 045310

Samuel J. Dawley and Salvatore Torquato

Latent diffusion modeling of porous media informed by spatial statistics (12 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . 045311

Pejman Tahmasebi

Structure evolution and transport properties of CaSiO3 melt under mantle conditions from deep potential
simulations (10 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 045312

Lei Liu, Xiao-Long Pan, Fei-Yang Xu, Hua-Zhong Guo, and Zhi-Guo Li

Integer lattice gas with a sampling collision operator for the fluctuating Navier-Stokes equation (21 pages) . . . . . . 045313

Noah Seekins and Alexander J. Wagner

Learned free-energy functionals from pair-correlation matching for dynamical density functional
theory (10 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 045314

Karnik Ram, Jacobus Dijkman, René van Roij, Jan-Willem van de Meent, Bernd Ensing,
Max Welling, and Daniel Cremers

Phase-field lattice Boltzmann model with adjustable bulk viscosity for quasi-incompressible two-phase
flows (14 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 045315

Jin Bao, Long Ju, and Zhaoli Guo

Multiscale discrete Maxwell boundary condition for the discrete unified gas-kinetic scheme for all Knudsen
number flows (19 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 045316

Ziyang Xin, Yue Zhang, Chuang Zhang, and Zhaoli Guo

Soft Matter including Polymers, Liquid Crystals, and Granular Materials

Role of translational noise in motility-induced phase separation of hard active particles (10 pages) . . . . . . . . . . . . . 045401

Felipe Hawthorne, Pablo de Castro, and José A. Freire

Solution of the critical dynamics of the mean-field Kob-Andersen model (11 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . 045402

Gianmarco Perrupato and Tommaso Rizzo

Spontaneous cholesteric phase in ferroelectric nematic liquid crystals: Preference for integer number of
pitches (6 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 045403

Lincoln Paik and Jonathan V. Selinger

(Continued)

This paper was highlighted in the APS publication Physics (physics.aps.org).

The editors and referees of PRE find these papers to be of particular interest, importance, or clarity. Please see our Announcement Phys. Rev. E 89, 010001 (2014).



CONTENTS - Continued

PHYSICAL REVIEW E THIRD SERIES, VOLUME 112, NUMBER 4 OCTOBER 2025

Laser amplification in e−-μ−-ion plasmas (8 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 045213

Y. Chen, R. Ou, H. Wang, S. J. Chen, Y. X. Zhong, Y. G. Chen, S. Tan, Y. X. Li, C. Y. Zheng, Z. J. Liu,
L. H. Cao, M. M. Zhang, D. P. Feng, W. J. Zuo, and C. Z. Xiao

Effect on compression of lowering the design adiabat in the SQ-n campaign (14 pages) . . . . . . . . . . . . . . . . . . . . . . . 045214

K. L. Baker, D. T. Casey, D. S. Clark, R. Tommasini, A. Do, V. A. Smalyuk, O. L. Landen, S. Davidovits,
S. Kerr, C. Weber, A. Allen, B. Bachmann, S. H. Baxamusa, P. M. Celliers, T. Fehrenbach, D. Fittinghoff,
H. Geppert-Kleinrath, V. Geppert-Kleinrath, S. Haan, E. Hartouni, M. Gatu-Johnson, C. Kong, C. Krauland,
D. Mariscal, E. V. Marley, M. Millot, J. L. Milovich, A. Moore, R. C. Nora, A. E. Pak, M. Ratledge,
D. Schlossberg, B. Woodworth, T. M. Briggs, D. M. Holunga, A. Nikroo, M. Stadermann, P. Volegov,
C. Wild, and C. Wilde

Effective field theory of plasmas in a Podolsky-corrected photonic field (15 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . 045215

Prabhat Singh and Punit Kumar

Wave topology in Hall magnetohydrodynamics (12 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 045216

Alejandro Mesa Dame, Hong Qin, Eric Palmerduca, and Yichen Fu

Edge-localized-mode heat load effects on plasma-facing materials studied using runaway electrons
in the Damavand tokamak (12 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 045217

Ali Masoudi, Davoud Iraji, and Chapar Rasouli

Measurement of turbulent velocity and bounds for thermal diffusivity in laser shock compressed foams by x-ray
photon correlation spectroscopy (9 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 045218

Charles Heaton, Hao Yin, Dimitri Khaghani, Hae Ja Lee, Hannah Poole, Eric Blackman, Nina Boiadjieva,
Xiaoqian M. Chen, Celine Crépisson, Gilbert W. Collins, Adrien Descamps, Arianna E. Gleason,
Christian Gutt, Alexander N. Petsch, Lisa Randolph, Silke Nelson, Peregrine McGehee, Rajan Plumley,
Christopher Spindloe, Thomas Stevens, Charlotte Stuart, Joshua J. Turner, Hussein Aluie, Jessica K. Shang,
and Gianluca Gregori

Observation of the transverse modulation effect of two-stream instability on low-energy proton beam
in low-density plasma (11 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 045219

Guo-Dong Wang, Ke-Wei Tao, Rui Cheng, Wang-Wen Xu, Jun-Yu Dong, Lin-Hua Zhen, Zhao Wang,
Ze-Xian Zhou, Lu-Lin Shi, Yu-Peng Chen, Jin-Fu Zhang, Yan-Hong Chen, Xue-Jian Jin, Xiao-Xia Wu,
Yu Lei, Yu-Yu Wang, Zhang-Hu Hu, Yan-Shi Zhang, and Jie Yang

Computational Physics, Machine Learning, and Artificial Intelligence

Analytic theory of dropout regularization (14 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 045301

Francesco Mori and Francesca Mignacco

Folding lattice proteins confined on minimal grids using a quantum-inspired encoding (9 pages) . . . . . . . . . . . . . . . 045302

Anders Irbäck, Lucas Knuthson, and Sandipan Mohanty

Sampling the space of solutions of an artificial neural network (25 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 045303

Alessandro Zambon, Enrico M. Malatesta, Guido Tiana, and Riccardo Zecchina

Orthogonal projections of hypercubes (38 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 045304

Yoshiaki Horiike and Shin Fujishiro

Spatially compressed spectral proper orthogonal decomposition (18 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 045305

Guanzhong Ma, Shiyan Lin, Ruiyu Li, Limin Gao, and Kai Tang

(Continued)

This paper was highlighted in the APS publication Physics (physics.aps.org).

The editors and referees of PRE find these papers to be of particular interest, importance, or clarity. Please see our Announcement Phys. Rev. E 89, 010001 (2014).



CONTENTS - Continued

PHYSICAL REVIEW E THIRD SERIES, VOLUME 112, NUMBER 4 OCTOBER 2025

Influence of centrifugal force on convective flow in a spherical gap under a central force field (14 pages) . . . . . . . . 045109

Vadim Travnikov and Christoph Egbers

Transient flow of a binary gas mixture through a long capillary at arbitrary rarefaction parameters (19 pages) . . . . 045110

Mingming Gu, Zilong Deng, and Yongping Chen

Plasma Physics

Charged particle transport across magnetic field driven by magnetosonic solitons in plasma (4 pages) . . . . . . . . . . . 045201

N. V. Gerasimenko, F. M. Trukhachev, M. M. Vasiliev, and O. F. Petrov

Generation of isolated ultraintense half-cycle attosecond pulse in coherent bremsstrahlung regime by double-foil
target mechanism (14 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 045202

Lipan Qin, Ze Chen, Meiqi Sun, Jin Yan, Yan Tian, Zhongyi Chen, Yan Wang, Xunjie Ma,
Xueqing Yan, and Yunliang Wang

Eastward transients in the dayside ionosphere. II. A parallel-plate capacitorlike effect (10 pages) . . . . . . . . . . . . . . . 045203

Magnus F. Ivarsen, Jean-Pierre St-Maurice, Glenn C. Hussey, Kathryn McWilliams, Yaqi Jin,
Devin R. Huyghebaert, Yukinaga Miyashita, and David Sibeck

Eastward transients in the dayside ionosphere. I. Electrodynamics on closed field lines (13 pages) . . . . . . . . . . . . . . 045204

Magnus F. Ivarsen, Jean-Pierre St-Maurice, Glenn C. Hussey, Daniel Billet, Devin R. Huyghebaert,
Yaqi Jin, Yukinaga Miyashita, Satoshi Kasahara, Kaili Song, P. T. Jayachandran, Shoichiro Yokota,
Yoshizumi Miyoshi, Kazuhiro Yamamoto, Atsuki Shinbori, Yoshiya Kasahara, Iku Shinohara, and
Ayako Matsuoka

Resonant excitation of plasma wakefields with a train of relativistic particle bunches (6 pages) . . . . . . . . . . . . . . . . . 045205

L. Verra, M. Galletti, M. P. Anania, A. Biagioni, M. Carillo, E. Chiadroni, A. Cianchi, G. Costa, L. Crincoli,
A. Del Dotto, M. Del Giorno, R. Demitra, G. Di Pirro, A. Giribono, V. Lollo, M. Opromolla, G. Parise,
D. Pellegrini, R. Pompili, S. Romeo, G. Silvi, F. Stocchi, F. Villa, and M. Ferrario

Formation of multiscale structures in a self-gravitating dusty plasma with matter current (6 pages) . . . . . . . . . . . . . 045206

Chinmoy Bhattacharjee

Particle-in-cell simulations of burning inertial confinement fusion capsule implosions (9 pages) . . . . . . . . . . . . . . . . 045207

Johannes J. van de Wetering, Justin R. Angus, W. Farmer, V. Geyko, D. Ghosh, D. Grote,
C. Weber, and G. Zimmerman

Experimental observation of enhanced electron cyclotron resonance heating and nonlocal electron kinetics
induced by Ramsauer-Townsend effect in ultralow electron temperature plasmas (5 pages) . . . . . . . . . . . . . . . . . . . . 045208

Min-Seok Kim, Jeong-Hyun Lee, Jung-Eun Choi, and Chin-Wook Chung

Excitation and ionization by electron impact in transition and supertransition arrays (11 pages) . . . . . . . . . . . . . . . . 045209

Djamel Benredjem and Jean-Christophe Pain

Theoretical analysis and dust charge diagnostics in binary complex plasmas (12 pages) . . . . . . . . . . . . . . . . . . . . . . . 045210

Wei-Ping Zhang, Fang-Ping Wang, Lan-Xin Shi, and Wen-Shan Duan

Electron magnetization effects on carbonaceous dusty nanoparticles grown in Ar-C2H2 capacitively coupled
nonthermal plasma (10 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 045211

Bhavesh Ramkorun, Saikat C. Thakur, Ryan B. Comes, and Edward Thomas Jr.

Nonlinear tearing mode instability studied using Galerkin spectral method (11 pages) . . . . . . . . . . . . . . . . . . . . . . . . 045212

Shuai Tang, Jiaqi Wang, Jian Liu, Min Jiang, Zhiyi Yin, Shaojie Wang, Dongjian Liu, and Zhiwei Ma

(Continued)

This paper was highlighted in the APS publication Physics (physics.aps.org).

The editors and referees of PRE find these papers to be of particular interest, importance, or clarity. Please see our Announcement Phys. Rev. E 89, 010001 (2014).



CONTENTS - Continued

PHYSICAL REVIEW E THIRD SERIES, VOLUME 112, NUMBER 4 OCTOBER 2025

Dual influence of transcriptional and translational kinetics on gene expression noise (12 pages) . . . . . . . . . . . . . . . . 044410

Mahima, Anandamohan Ghosh, and Ajeet K. Sharma

Deterministic control of magnetotactic bacteria via an analysis of their nanomagnetic structure (9 pages) . . . . . . . . 044411

Noah Kent, Colin Gates, Bohdan Senyuk, Jan Bart ten Hove, Jeffrey Cameron, and Ivan I. Smalyukh

Hovering flight in flapping insects and hummingbirds: A natural real-time and stable extremum-seeking
feedback system (20 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 044412

Ahmed A. Elgohary and Sameh A. Eisa

Linking chromatin interaction network topology to three-dimensional genome conformation:
An analytical framework for chromatin structure (18 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 044413

Zhenquan Zhang, Zihao Wang, and Jiajun Zhang

Segregation, finite-time elastic singularities, and coarsening in renewable active matter (13 pages) . . . . . . . . . . . . . . 044414

Ayan Roychowdhury, Saptarshi Dasgupta, and Madan Rao

Inferring the burst dynamics of coupled self-feedback gene expression circuits based on single-cell
data (8 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 044415

Jiaqi Wang, Yihao Yin, Wenjie Cao, Huahai Qiu, and Bengong Zhang

Collective learning in living neural networks facilitated by random contextual photostimulation (11 pages) . . . . . . 044416

Dulara De Zoysa, Sylvester J. Gates III, Anna M. Emenheiser, Kate M. O’Neill, and Wolfgang Losert

Multiple Notch ligands in the synchronization of the segmentation clock (19 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . 044417

Marcos Wappner, Koichiro Uriu, Andrew C. Oates, and Luis G. Morelli

Fluid Dynamics

Hydrodynamic equations for a system with translational and rotational dynamics (21 pages) . . . . . . . . . . . . . . . . . . . 045101

Akira Yoshimori and Shankar P. Das

Two-dimensional valveless nanopump: Enabling rapid water transport (10 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 045102

Min Wei, Zengyang Wu, Xiaoyan Zhou, and Hangjun Lu

Simulation of binary droplet collisions from bouncing to shattering regime (11 pages) . . . . . . . . . . . . . . . . . . . . . . . . 045103

Mohammad Fahim Faisal Patwary, Doruk Isik, and Song-Charng Kong

Measuring the local mechanical properties of a floating elastic sheet (6 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 045104

G. Le Doudic, M. Jafari, J. Barckicke, S. Perrard, and A. Eddi

Complex pressure-node formation and resonances induced by scatterers in a standing-wave acoustic
cavity (11 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 045105

Rizwan Ullah, Andres Barrio-Zhang, and Arezoo M. Ardekani

Characterization of porous nanoparticles using the lattice Boltzmann method for fluid flow (11 pages) . . . . . . . . . . 045106

W. G. Rodrigues, Jr. and V. B. Henriques

Imbibition in fractally permeable media (6 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 045107

Alexander S. Balankin

Mass diffusion and bending in dynamic wetting by phase-field and sharp-interface models (13 pages) . . . . . . . . . . . 045108

Tomas Fullana, Stéphane Zaleski, and Gustav Amberg

(Continued)

This paper was highlighted in the APS publication Physics (physics.aps.org).

The editors and referees of PRE find these papers to be of particular interest, importance, or clarity. Please see our Announcement Phys. Rev. E 89, 010001 (2014).



CONTENTS - Continued

PHYSICAL REVIEW E THIRD SERIES, VOLUME 112, NUMBER 4 OCTOBER 2025

Filtering amplitude dependence of correlation dynamics in complex systems:
Application to the cryptocurrency market (21 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 044309
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