Nineteen cosmic ray events with energies

in excess of 10?0 eV detected by the N EWS PAP E R
Telescope Array observatory (white dots).

Colors indicate expected distribution of the

cosmic ray flux. [R. U. Abbasi et al.,

(Telescope Array), Phys. Rev. Lett.

133, 041001 (2024)]

PHYSICAL REVIEW LETTERS

Contents

Articles published 20 July—26 July 2024

VoruMmE 133, NUMBER 4 26 July 2024

Quantum Information, Science, and Technology

Accelerated Decay due to Operator Spreading in Bulk-Dissipated Quantum SyStems ..........ccccereeeiieiienieniienieeieeeeeeen 040201
Tatsuhiko Shirai and Takashi Mori

Inferring Physical Properties of Symmetric States from the Fewest COPIES ......c.ccoovieiiiiiiiiiiiiiiiieeeeeeeee e 040202
Da-Jian Zhang and D. M. Tong

Analyzing Quantum Entanglement with the Schmidt Decomposition in Operator SPace ..........c.cceceeeevveererenieeeeeenennenn 040203

Chengjie Zhang, Sophia Denker, Ali Asadian, and Otfried Giihne
Experimental Validation of Enhanced Information Capacity by Quantum Switch in Accordance with
ThermOdYNAMIC LLAWS  ...coueiiiiiiie ettt ettt et et e e e hte et e e bt e s b e eabeen bt e bt e eaeeeabeensee st easeeanbeenseaseenanas 040401
Cheng Xi, Xiangjing Liu, Hongfeng Liu, Keyi Huang, Xinyue Long, Daniel Ebler, Xinfang Nie,
Oscar Dahlsten, and Dawei Lu

Optimality and Noise Resilience of Critical QUantum SENSINZ ........ccceririeiiiriiierieeeeiene ettt see st eeesbeeseeee e 040801
U. Alushi, W. Gérecki, S. Felicetti, and R. Di Candia
Estimation of Hamiltonian Parameters from Thermal STAtES ........ccc..ooiiiiiiiiiiiiiiiiie e et eeee e e e e e e e e e e e eeanees 040802

Luis Pedro Garcia-Pintos, Kishor Bharti, Jacob Bringewatt, Hossein Dehghani, Adam Ehrenberg, Nicole Yunger
Halpern, and Alexey V. Gorshkov

Cosmology, Astrophysics, and Gravitation

Isotropy of Cosmic Rays beyond 10%° eV Favors Their Heavy Mass COMPOSItION .........c.covveeverueeerreeserseeesessereeseneeseenans 041001
R. U. Abbasi et al. (Telescope Array Collaboration)
NO Black HOIES fTOM LIZNE .ooiiieiiiiiiiieiee ettt ettt et h st e b e bt e st e st e eaeesbeeaeentesbeebeensenseeseennenaeas 041401

Alvaro Alvarez-Doml’nguez, Luis J. Garay, Eduardo Martin-Martinez, and José Polo-Gémez

Particles and Fields

First Simultaneous Measurement of Differential Muon-Neutrino Charged-Current Cross Sections on Argon for Final States
with and without Protons Using MicroBOONE Data .........c.ccccciiiiiiiiiiininiiiiiiiicccee et 041801
P. Abratenko et al. (MicroBooNE Collaboration)

Nuclear Physics

Compound-Nucleus and Doorway-State Decays of $-Delayed Neutron Emitters 315273K ..o 042501
Z.Y. Xu et al.
Nuclear Structure Effects on Hyperfine Splittings in Ordinary and Muonic Deuterium ...........coceevierieieneniniieneeieieene 042502

Chen Ji, Xiang Zhang, and Lucas Platter

Atomic, Molecular, and Optical Physics

Spin-Polarization Control of Photoelectrons Using Poincaré Fields .........cccccoeeiiiiiiniiiiiiiiiieieneeieicseeee e 043201
Daniel Younis, Daniel F. Gordon, and Bahman Hafizi

(Continued Inside)

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. Lett. 98, 010001 (2007).

Copyright 2024 American Physical Society “ “‘ “ “‘H H‘ ‘H
0031-9007(20240726)133:4;1-Y



« @

«

Contents (Continued)

Microscopic Study on Superexchange Dynamics of Composite Spin-1 BOSONS .......cocceeviiiiiiiiiiiiiinienieeiceeeeeeeeeee 043401
An Luo, Yong-Guang Zheng, Wei-Yong Zhang, Ming-Gen He, Ying-Chao Shen, Zi-Hang Zhu,
Zhen-Sheng Yuan, and Jian-Wei Pan

Nonreciprocal Bundle Emissions of Quantum Entangled Pairs ..........ccoccoiiiiiiiiiiiiiniiieieeccee e 043601
Qian Bin, Hui Jing, Ying Wu, Franco Nori, and Xin-You Lii

Plasma and Solar Physics, Accelerators and Beams

Generation of Isolated Subfemtosecond Electron Bunches by the Diffraction of a Polarization-Tailored Intense Laser Beam 045001
Ke Hu and Longqing Yi

Guided Mode Evolution and Ionization Injection in Meter-Scale Multi-GeV Laser Wakefield Accelerators .................... 045002
J. E. Shrock, E. Rockafellow, B. Miao, M. Le, R. C. Hollinger, S. Wang, A.J. Gonsalves,
A. Picksley, J.J. Rocca, and H. M. Milchberg

New Regime of Inertial Alfvén Wave Turbulence in the Auroral IonoSPhEre .........c..ccccoveviiiininiiiininieeeeeeeeee 045201
Francesca Di Mare and Gregory G. Howes

Collisionless Magnetorotational Turbulence in Pair Plasmas: Steady-State Dynamics, Particle Acceleration,

aNd RAIAtIVE COOLIMEZ .veuiitiiiiiietieit ettt ettt ettt ettt ettt s bt bttt s bt et et sbe e st et e ebe et e bt eate bt eaeestenbenasensenbeeanennen 045202

Fabio Bacchini, Vladimir Zhdankin, Evgeny A. Gorbunov, Gregory R. Werner, Lev Arzamasskiy,
Mitchell C. Begelman, and Dmitri A. Uzdensky

Condensed Matter and Materials

Systematic Absences of Optical Phonon Modes in Phonon Dispersion Measured by Electron Microscopy ..........cccceee.. 046101
Aowen Li (%), Paul M. Zeiger, Zuxian He ({f#1%%), Mingquan Xu (#-44#X), Stephen J. Pennycook,
Jan Rusz, and Wu Zhou (&)

Hybrid van der Waals EPITAXY .....coeerireiiiniitieiete sttt ettt ea et s heea et e bt et e s b e e bt e st e bt eb e enbesbeebe et e sbe et ebesaeennens 046102
Lin Hu, Danshuo Liu, Fawei Zheng, Xuelin Yang, Yugui Yao, Bo Shen, and Bing Huang

How Accurate Are Simulations and Experiments for the Lattice Energies of Molecular Crystals? ...........ccccecevevieiennne. 046401
Flaviano Della Pia, Andrea Zen, Dario Alfe, and Angelos Michaelides

Quasimolecular J; = 3/2 Moments in the Cluster Mott Insulator GaTasSeg ......ceceevirririerieiriniinieieieeeeste e 046501

M. Magnaterra, J. Attig, L. Peterlini, M. Hermanns, M. H. Upton, Jungho Kim, L. Prodan, V. Tsurkan, I. Kézsmarki,
P. H. M. van Loosdrecht, and M. Griininger

Spin-Charge-Lattice Coupling across the Charge Density Wave Transition in a Kagome Lattice Antiferromagnet ......... 046502
Xiaokun Teng, David W. Tam, Lebing Chen, Hengxin Tan, Yaofeng Xie, Bin Gao, Garrett E. Granroth,
Alexandre Ivanov, Philippe Bourges, Binghai Yan, Ming Yi, and Pengcheng Dai

Local Excitation of Kagome Spin Ice Magnetism Seen by Scanning Tunneling MicroSCOpY .......ccccceereerieriueenieenienieens 046503
Hanbin Deng, Tianyu Yang, Guowei Liu, Lu Liu, Lingxiao Zhao, Wu Wang, Tiantian Li, Wei Song, Titus Neupert,
Xiang-Rui Liu, Jifeng Shao, Y. Y. Zhao, Nan Xu, Hao Deng, Li Huang, Yue Zhao, Liyuan Zhang, Jia-Wei Mei,
Liusuo Wu, Jiaqing He, Qihang Liu, Chang Liu, and Jia-Xin Yin

Inverse Spin Hall Effect Dominated Spin-Charge Conversion in (101) and (110)-Oriented RuO, Films .......cccccoecvrennen. 046701
Z.Q. Wang, Z.Q. Li, L. Sun, Z. Y. Zhang, K. He, H. Niu, J. Cheng, M. Yang, X. Yang, G. Chen,
Z. Yuan, H. F. Ding, and B. F. Miao

Electric Control of Magnetism in Multiferroic Rare-Earth-Substituted BiFeO; with Ferrielectricity .........c.cccccceceinenee. 046801
Shiji Xu, Xin Wang, L. Bellaiche, and Bin Xu

Giant Piezoelectric Effects of Topological Structures in Stretched Ferroelectric Membranes ............c.ccocceeveeneeeieecieennen. 046802
Yihao Hu, Jiyuan Yang, and Shi Liu

Magneto-optical Particles in Isotropic Spinning Fields Mimic Magnetic MONopoles ...........ccoceeiienieniiniienieenieeienieeeen 046901

Manuel I. Marqués, Shulamit Edelstein, Pedro A. Serena,
Beatriz Castillo Lopez de Larrinzar, and Antonio Garcia-Martin
Collective Charge Excitations between Moiré Minibands in Twisted WSe, Bilayers Probed with Resonant
Inelastic LigNt SCAEIIIE .......couiiiiiiiiiiiiiiiietiee ettt 046902
Nihit Saigal, Lennart Klebl, Hendrik Lambers, Sina Bahmanyar, Veljko Anti¢, Dante M. Kennes,
Tim O. Wehling, and Ursula Wurstbauer

(Continued on Preceding Page)

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. Lett. 98, 010001 (2007)



P
63

P
E3

Contents (Continued)

AD Initio Self-Trapped EXCITONS .....ccc.iiiiiiiiiiiieiei ettt ettt b e e bt et e et e e bt e sateea bt e bt e sbtesbeesabeenbeenbeesaeeeas 046903
Yunfei Bai, Yaxian Wang, and Sheng Meng
Spin Polarization via Adiabatic and Counterdiabatic ENZINEETING ......cceviriiiiiriiieiieiieierieeteie et s 047001

Samuel Bladwell

Statistical Physics; Classical, Nonlinear, and Complex Systems

Convergence to the Asymptotic Large Deviation LIMIt .........cccccoiiiiiiiiiiiiiiiiiiiiiccce s 047101
Maxime Debiossac, Nikolai Kiesel, and Eric Lutz

Two Distinct Transitions in a Population of Coupled Oscillators with Turnover: Desynchronization and Stochastic

Oscillation QUENCRING  ...couiiiiiiii ettt ettt et e s at e ea bt et e e bt e sh b e eab e e bt e eneesabe e bt e nbeeesbeenbeenbeennee 047201
Ayumi Ozawa and Hiroshi Kori
Ghost Channels and Ghost Cycles Guiding Long Transients in Dynamical SYStems .........ccccceverieriereneniieniesceienieseens 047202
D. Koch, A. Nandan, G. Ramesan, I. Tyukin, A. Gorban, and A. Koseska
Mutual Linearity of Nonequilibrium Network CUITENES .......ccocoiiiiiiiiiiiiiiiiiicicieeee e 047401
Pedro E. Harunari, Sara Dal Cengio, Vivien Lecomte, and Matteo Polettini
Shortest-Path Percolation on Random NEIWOTKS ........ccoiiiiiiiiiieiiiiiiie ettt e et e esiae e e saeeesareeessseeesssaeessseeessaeanes 047402

Minsuk Kim and Filippo Radicchi

Polymers, Chemical Physics, Soft Matter, and Biological Physics

Topological Programmability of Isomerizable POLYMEIS .......ccociiiiiriiiieiiiieieiesieeie ettt 048101
Qionghai Chen, Xiuyang Xia, Wanhui Huang, Liqun Zhang, Ran Ni, and Jun Liu

Twofold Facet of Kinetics Of Glass AZINZ  ..cc.eeoieriiiiiieiiieteeit ettt ettt ettt b ettt e bt et sbe e bt etesbe et enbesbeenrens 048201
Valerio Di Lisio, Lorenzo Augusto Rocchi, and Daniele Cangialosi

Motility-Induced Clustering of Active Particles under Soft Confinement ............ccccceeviiiiiiiiiiiiiiiiiicceeeecee 048301
Timo Knippenberg, Ashreya Jayaram, Thomas Speck, and Clemens Bechinger

Biomimetic Synchronization in Biciliated RODOLS ........ooiiiiiiiiiiiiiee ettt e 048302

Yiming Xia, Zixian Hu, Da Wei, Ke Chen, Yi Peng, and Mingcheng Yang

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. Lett. 98, 010001 (2007).

Ph SICS The American Physical Society’s free online publication, Physics (physics.aps.org), provides thought-
spotlighting exceptional research  provoking analysis and spotlights exceptional research.


https://physics.aps.org


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


