” 7 ' > Three-fold minivalley induced by trigonal N EWS PAP E R

""" | warping under an electric field, which can be

used to control spin filling. Selected for an
o| Editors’ Suggestion [G. Qin et al., Phys. Rev.
Lett. 134, 036301 (2025)]

A
QS o

PHYSICAL REVIEW LETTERS

Contents

Articles published 18 January—24 January 2025

VoLuME 134, NUMBER 3 24 January 2025

Quantum Information, Science, and Technology

Revealing Hidden Physical Nonclassicality with Non-negative Polynomials ...........ccccocooiiiiiiiiiininiiiinincciecececne 030201
Ties-A. Ohst, Benjamin Yadin, Birte Ostermann, Timo de Wolff, Otfried Giihne, and Hai-Chau Nguyen

Krylov Subspace Methods for Quantum Dynamics with Time-Dependent Generators ..........cccccceeeevieeriieeiieeneeniennieeniens 030401
Kazutaka Takahashi and Adolfo del Campo

Universal Work Statistics in Long-Range Interacting Quantum SYSLEIMS ......cc.eeierieriierienienieieniesteie e ee e eee e sseenee e 030402
Andrea Solfanelli and Nicolo Defenu

Optimizing Quantum Measurements by Partitioning Multisets of ObServables ..........cccevviviriieniiieiieniiieeceeeseeee s 030801
O. Veltheim and E. Keski-Vakkuri

Privacy in Networks of QUantum SENSOTS .........ccoeiiiiiiiriiiiiiiiiiciiieeee ettt s 030802
Majid Hassani, Santiago Scheiner, Matteo G. A. Paris, and Damian Markham

Path Percolation in Quantum Communication INEIWOTKS ........ccccviiiiiiiiiiiiieiiie ettt et e e e e saeeesaaeesseeeeaaaeensaeenns 030803

Xiangyi Meng, Bingjie Hao, Baldzs Rath, and Istvan A. Kovécs

Cosmology, Astrophysics, and Gravitation

Ultralight Dark Matter Search with Space-Time Separated Atomic Clocks and Cavities .........ccocereririieneneeiienieeieeennens 031001
Melina Filzinger, Ashlee R. Caddell, Dhruv Jani, Martin Steinel, Leonardo Giani,
Nils Huntemann, and Benjamin M. Roberts

Optimal Reconstruction of the Hellings and Downs COrIrelation ............cccoeiiiiiiiiiiiniiiniiciicceceee s 031401
Bruce Allen and Joseph D. Romano
Testing Mirror Symmetry in the Universe with LIGO-Virgo Black-Hole Mergers ..........cccccoeiieiiiniiiiienieniecieeeeeee 031402

Juan Calderén Bustillo, Adrian del Rio, Nicolas Sanchis-Gual, Koustav Chandra, and Samson H. W. Leong

Particles and Fields

Hidden Zeros Are Equivalent to Enhanced Ultraviolet Scaling, and Lead to Unique Amplitudes in Tr(¢?) Theory ....... 031601
Laurentiu Rodina

Symmetric Mass Generation with Four SU(2) Doublet FErmions .........ccccceverieiieniiiiiieieeieiesee ettt 031602
Nouman Butt, Simon Catterall, and Anna Hasenfratz

Complete Next-to-Leading Order QCD Corrections to ZZ Production in Gluon Fusion ..., 031901
Bakul Agarwal, Stephen Jones, Matthias Kerner, and Andreas von Manteuffel

Observation of Exotic J/y¢ Resonant Structure in Diffractive Processes in Proton-Proton ColliSions ............cccceceeuenene. 031902

R. Aaij et al. (LHCb Collaboration)

Nuclear Physics

Spin-Triplet Pairing in Heavy Nuclei Is Stable against Deformation ...........ccocevieriiiieiiiieiene et 032501
Georgios Palkanoglou, Michael Stuck, and Alexandros Gezerlis
Revisiting the Helium Isotope-Shift Puzzle with Improved Uncertainties from Nuclear Structure Corrections ................ 032502

Simone Salvatore Li Muli, Thomas R. Richardson, and Sonia Bacca

(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 2025 American Physical Society “ “‘ “ ‘H ‘H ‘H
0031-9007(20250124)134:3;1-4



Contents (Continued)

Atomic, Molecular, and Optical Physics

Experimental Evidence for Double Intermolecular Coulombic Decay in Bio-Relevant Molecular Dimers .......................
Xintai Hao, Xiaorui Xue, Jiaqi Zhou, Xinyu Zhang, Xiaokai Li, Qingrui Zeng, Qibo Ma, Yongtao Zhao,
Chuncheng Wang, Sizuo Luo, Dajun Ding, and Xueguang Ren

Lattice Light Shift Evaluations in a Dual-Ensemble Yb Optical Lattice Clock ........cccoiiiiiiiiiiiiiiiiiceeee e
Tobias Bothwell, Benjamin D. Hunt, Jacob L. Siegel, Youssef S. Hassan, Tanner Grogan, Takumi Kobayashi,
Kurt Gibble, Sergey G. Porsev, Marianna S. Safronova, Roger C. Brown, Kyle Beloy, and Andrew D. Ludlow

Probing Rotational Decoherence with a Trapped-Ion Planar ROtOr ........c.coociiiiiiiiiiiiiiiiiiececee e
Neil Glikin, Benjamin A. Stickler, Ryan Tollefsen, Sara Mouradian, Neha Yadav, Erik Urban,
Klaus Hornberger, and Hartmut Hiffner

Multistable Kuramoto Splay States in a Crystal of Mode-Locked Laser PulSes ..........ccccccoviiiiiiiiiiininiinininciee
T. G. Seidel, A. Bartolo, A. Garnache, M. Giudici, M. Marconi, S. V. Gurevich, and J. Javaloyes

Observation of Copropagating Chiral Zero Modes in Magnetic Photonic Crystals .........ccccooiiiiiiiiiniiniiieieeeeeeeen
Zhongfu Li, Shaojie Ma, Shuwei Li, Oubo You, Yachao Liu, Qingdong Yang, Yuanjiang Xiang,
Peiheng Zhou, and Shuang Zhang

Realization of Topology-Controlled Photonic Cavities in a Valley Photonic Crystal ..........ccccooeiiriiininenienie e
Bei Yan, Baoliang Liao, Fulong Shi, Xiang Xi, Yuan Cao, Kexin Xiang, Yan Meng, Linyun Yang, Zhenxiao Zhu,
Jingming Chen, Xiao-Dong Chen, Gui-Geng Liu, Baile Zhang, and Zhen Gao

Physics of Fluids, Earth & Planetary Science, and Climate

Exogenous—Endogenous Surfactant Interaction Yields Heterogeneous Spreading in Complex Branching Networks .......
Richard Mcnair, Fernando Temprano-Coleto, Francois J. Peaudecerf, Frédéric Gibou, Paolo Luzzatto-Fegiz,
Oliver E. Jensen, and Julien R. Landel

Plasma and Solar Physics, Accelerators and Beams

Pellet Rocket Effect in Magnetic Confinement Fusion Plasmas .........ccccooieiiiiiiiiiiiieeeeeeeeeee e
Nico J. Guth, Oskar Vallhagen, Per Helander, Istvan Pusztai, Sarah L. Newton, and Tiinde Fiilop

Fast Radio Bursts as Precursor Radio Emission from Monster SHOCKS ........cccciiviiiiiiriiiiiieiieieceeeee et
A. Vanthieghem and A. Levinson

Condensed Matter and Materials
Switching Spin Filling Sequence in a Bilayer Graphene Quantum Dot through Trigonal Warping .........c.cccccecvevivinienene
Guo-Quan Qin, Fang-Ming Jing, Tian-Yue Hao, Shun-Li Jiang, Zhuo-Zhi Zhang, Gang Cao,
Xiang-Xiang Song, and Guo-Ping Guo
Giant Tunneling Magnetoresistance Based on Spin-Valley-Mismatched Ferromagnetic Metals ............cccceiviniiiiiencenen.
Kun Yan, Li Cheng, Yizhi Hu, Junjie Gao, Xiaolong Zou, and Xiaobin Chen
Ionic Conductivity in Disordered Media: Molecular Flexibility as a New Paradigm to Enhance Ion
Motion in GIaSSY EICCITOIYLES ......ovutiuiiiiitieiieieit ettt ettt ea ettt et e et e eate s bt ebe et e sbeebeebesaeentenbeeneenbenee
M. Micoulaut
Quantum Correction to the Orbital Hall EfECt .......ccooioiiiiiiiiiiie ettt e e e e e e eaae e e e raeeaes
Hong Liu, James H. Cullen, Daniel P. Arovas, and Dimitrie Culcer
Orbital Pumping Incorporating Both Orbital Angular Momentum and POSItion ...........ccccoviiiiiiiiiiniiniieeeeeeeeeee
Seungyun Han, Hye-Won Ko, Jung Hyun Oh, Hyun-Woo Lee, Kyung-Jin Lee, and Kyoung-Whan Kim
Design of Intrinsic Transparent Conductors from a Synergetic Effect of Symmetry and
Spatial-Distribution FOrbidden TTANSIHONS  .....c..eeruirerieriirieriieiesieeit ettt ettt sttt ettt et e st eseesbesbeeaeessesbeease b e eseensenaes
Gui Wang, Ying Ning Du, Pu Huang, Zheng Fang Qian, Peng Zhang, and Su-Huai Wei
Dynamical Theory of Angle-Resolved Electron Energy Loss and Gain Spectroscopies of Phonons and Magnons in
Transmission Electron Microscopy Including Multiple Scattering Effects .........ccocoeviiriniiiiniiciincceeccneeee
José Ange] Castellanos-Reyes, Paul M. Zeiger, and Jan Rusz

«W e

(Continued on Preceding Page)
IH This paper was highlighted in the APS publication Physics (physics.aps.org).

033001

033201

033601

033801

033802

033803

034001

035101

035201

036301

036302

036303

036304

036305

036401

036402

(g” By suggesting a few manuscripts each week, we hope to promote reading across fields. Please see our Announcement Phys. Rev. Lett. 98, 010001 (2007)



4

54

«

LSO

Contents (Continued)

Energy Relaxation and Dynamics in the Correlated Metal Sr,RuQO, via Terahertz Two-Dimensional
CONCTENE SPECIIOSCOPY  -veeuveertieaiieiuttentteeite et et e sttt et e bt e sb e e esteeat e e bt e ebteeat e e st e et e e sabeeab e et e e st e ebe e eabe e bt e sateeabe e bt eabeeebbeenseenaeenee 036501
David Barbalas, Ralph Romero, Dipanjan Chaudhuri, Fahad Mahmood, Hari P. Nair, Nathaniel J. Schreiber,
Darrell G. Schlom, K. M. Shen, and N. P. Armitage

Enhanced Strange Metallicity due to Hubbard-U Coulomb RepUISION .........ccoccoviiiiiiiiiniiiiiiiiiinicieeeeseeeeeeeeee s 036502
Andrew Hardy, Olivier Parcollet, Antoine Georges, and Aavishkar A. Patel
Valley-Mediated Singlet- and Triplet-Polaron Interactions and Quantum Dynamics in a Doped WSe, Monolayer ......... 036901

Yue Ni, Di Huang, Danfu Liang, Albert Liu, Xiaohui Liu, Kevin Sampson, Zhida Liu, Jianmin Quan,
Kenji Watanabe, Takashi Taniguchi, Dmitry K. Efimkin, Jesper Levinsen, Meera M. Parish, and Xiaoqin Li

Spin Noise Spectroscopy of a Single Spin Using Single Detected PhOtONS .......cccueveiiiiieiinienirieieiceeeeie e 036902
M. Gundin, P. Hilaire, C. Millet, E. Mehdi, C. Ant6n, A. Harouri, A. Lemaitre, I. Sagnes, N. Somaschi, O. Krebs,
P. Senellart, and L. Lanco

Single-Electron Quantization of Dark Current in Quanta Image SENSOTS .......cccceevierieriiriiirenieienieet ettt 037001
Joanna Krynski, Daniel McGrath, Alexandre Le Roch, Sarah Holloway, Lucrezia Migliorin,
Cédric Virmontois, and Vincent Goiffon

Reconfiguring Surface Acoustic Wave Microfluidics via In Situ Control of Elastic Wave Polarization ............cccccecenee. 037002
Yu Gao (###%), Thomas Voglhuber-Brunnmaier, Yuekang Li, Leyla Akh, Nicholas H. Patino, Apresio Kefin Fajrial,
Massimo Ruzzene, Bernhard Jakoby, and Xiaoyun Ding

Unifying Floquet Theory of Longitudinal and Dispersive REadOUL .........cccceoeiiriieiiiieieiecieieceee e 037003
A. Chessari, E. A. Rodriguez-Mena, J. C. Abadillo-Uriel, V. Champain, S. Zihlmann, R. Maurand,
Y.-M. Niquet, and M. Filippone

Statistical Physics; Classical, Nonlinear, and Complex Systems

Dynamics of Microscale and Nanoscale Systems in the Weak-Memory Regime ............ccccociiviiiiiiiiiiinininiicicee, 037101
Kay Brandner
Dynamical Mean-Field Theory of Complex Systems on Sparse Directed Networks .........cccoocoeeiiiiiiiiiiiienieiieeeeeeeen 037401

Fernando L. Metz

Polymers, Chemical Physics, Soft Matter, and Biological Physics

Nonmonotonic Constitutive Curves and Shear Banding in Dry and Wet Granular FIOWS .........ccocceiiiiniiieniniienciceee. 038201
Christopher Ness and Suzanne M. Fielding

Glass Transition in Monolayers of Rough Colloidal EIPSOIdS .......ccceeviiiiiiiiiiiiiiieiteieeseesese et 038202
Jian Liang, Xuan Feng, Ning Zheng, Huaguang Wang, Ran Ni, and Zexin Zhang

Biased Ensembles of PulSating ACHVE MAIEr ........ceoouieiiiiiiieiiieeiie ettt et ettt et et e et e bt e b eesateeneeebeeeneeenaeanseenneas 038301
William D. Pifieros and Etienne Fodor

Criticality in the Luria-Delbriick Model with an Arbitrary Mutation Rate ...........cccccooiiiiiiiiiniiiiiiiiceeeceeeee 038401
Deng Pan, Jie Lin, and Ariel Amir

High-Speed Combinatorial Polymerization through Kinetic-Trap Encoding ........c.coocevieriniiiieninieieneeeeseeeeeee e 038402
Félix Benoist and Pablo Sartori

Atomic Description of the Reciprocal Action between Supercoils and Melting Bubbles on Linear DNA ........................ 038403

Matthew Burman and Agnes Noy

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


