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497 |oomUtemperatureHobservationHandHcurrentHcontrolHofHskyrmionsHinHztWmoWysWztHthinHfilmsVH2018THZTH 36

496 ongineeringHnzyaloshinskiiUworiyaHinteractionHinHlZXHthinUfilmHchiralHmagnetsVH2018THZTH 7

495 loundaryHtwistsTHinstabilitiesTHandHcreationHofHskyrmionsHandHantiskyrmionsVH2018THZTH 6

494 }ingleUspinHsensingHofHdomainUwallHstructureHandHdynamicsHinHaHthinUfilmHskyrmionHhostVH2019TH[TH 16

493 stinerancyUdependentHnoncollinearHspinHtexturesHinH}rpey[THmapey[THandHmapey[W}rpey[H
heterostructuresHprobedHviaHresonantHxUrayHscatteringVH2019TH[TH 12

492 }tructuralTHmagnetostaticTHandHmagnetodynamicHstudiesHofHmoWwoUbasedHuncompensatedHsyntheticH
antiferromagnetsVH2019TH[TH 1

491 perromagnetismHinHvanHderH aalsHcompoundHwn}bYVbliXVZ’e]VH2020TH]TH 7

490 waterialHsystemsHforHpwUWkpwUcoupledHskyrmionsHinHmoWztUbasedHmultilayersVH2020TH]TH 2

489 onergyUefficientHgenerationHofHskyrmionHphasesHinHmoWxiWztUbasedHmultilayersHusingHtouleHheatingVH
2020TH]TH 2

488 }kyrmionHgenerationHfromHirreversibleHfissionHofHstripesHinHchiralHmultilayerHfilmsVH2020TH]TH 4

487 snterfaceHphenomenaHinHferromagnetW’ayxUbasedHsystemsdHnampingTHperpendicularHmagneticH
anisotropyTHandHnzyaloshinskiiUworiyaHinteractionVH2020TH]TH 1

486 liskyrmionHlatticesHinHcentrosymmetricHmagneticHfilmsVH2019THYTH 6

485 wultilayeredHvorticesVH2019THYTH 9
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484 ’heoryHofHtheHskyrmionTHmeronTHantiskyrmionTHandHantimeronHinHchiralHmagnetsVH2019THYTH 7

483 ’unableHterahertzHoscillationHarisingHfromHllochUpointHdynamicsHinHchiralHmagnetsVH2020THZTH 7

482 zrospectingHchiralHmultisiteHinteractionsHinHprototypicalHmagneticHsystemsVH2020THZTH 8

481 {uantumHdampingHofHskyrmionHcrystalHeigenmodesHdueHtoHspontaneousHquasiparticleHdecayVH2020TH
ZTH 6

480 éeroUpointHmagneticHexchangeHinteractionsVH2020THZTH 2

479 nirectHobservationHofHtemperatureHdependentHvortexHdynamicsHinHaHvaXVa}rXV[wny[HmicromagnetVH
2020THZTH 3

478 }kyrmionsHinHmagneticHmultilayersdHchiralityTHelectricalHdetectionHandHcurrentUinducedHmotionVH2017TH 1

477 wagneticUpieldUsnducedHypticalH}econdUrarmonicHqenerationH}tudyHofHmoWztHandHmoW’aHsnterfacesVH
2020THY[XTH^^^U^_Y 3

476 ’opologicalHmagneticHexcitationsVH2020THY[ZTHZXXX[ 5

475 ’hreeUdimensionalHfrequencyUHandHphaseUmultiplexedHmagnetoUopticalHmicroscopyVH2019THZaTH[[c]ZU[[c^[ 3

474 }kyrmionsUbasedHmagneticHracetrackHmemoryVH2018TH_aTHY[a^YX 3

473 ’heHeffectHofHnzyaloshinskiiâ��woriyaHinteractionHonHdirectHandHbackwardHtransitionHbetweenH
magneticHstatesHofHztWmoWsrWmoWzrHsyntheticHferrimagnetVH2021TH_THY_aUYab

472 –ltrafastHnynamicsHofHnomainH allsHinHkntiferromagnetsHandHperrimagnetsHwithH’emperaturesHofH
mompensationHofHtheHwagneticHwomentHandHkngularHwomentumHPlriefH|eviewQVH2021THYY]THZY^UZZ_ 1

471 —isibilityHandHkpparentH}izeHofHxˆ'elU’ypeHwagneticH}kyrmionsHinHpresnelHnefocusHsmagesHofH
wultilayerHpilmsVHYUYX

470 ’orqueHfieldHandHskyrmionHmotionHbyHspinHtransferHtorqueHinHaHquasiUZnHinterfaceHinHpresenceHofH
strongHspinâ��orbitHinteractionVH2021THY[XTHY[[cX[ 1

469 }upertoroidalHlightHpulsesHasHelectromagneticHskyrmionsHpropagatingHinHfreeHspaceVH2021THYZTH^bcY 14

468 }kyrmionHpormationHinHxanodisksH–singHwagneticHporceHwicroscopyH’ipVH2021THYYTH 1

467  ignerHsolidsHofHdomainHwallHskyrmionsVH2021THYZTH_XX_ 0

(2021-2019)

41



466 perroelectricHdomainHwallsHforHnanotechnologyVHNature Reviews MaterialsTH 73.3 15

465 wagneticH’opologicalHsnsulatorHreterostructuresdHkH|eviewVH2021THeZYXZ]Za 3

464 perroelectricallyHcontrolledHtopologicalHmagneticHphaseHinHaHtanusUmagnetUbasedHmultiferroicH
heterostructureVH2021TH[TH 6

463 rybridizedHmagnonHmodesHinHtheHquenchedHskyrmionHcrystalVH2021THYX]TH 2

462 ’heHrectilinearHmotionHofHtheHindividualHasymmetricalHskyrmionHdrivenHbyHtemperatureHgradientsVH
2021THZZYTHYYa[b[ 1

461 wultiUfieldHcontrolHonHmagneticHskyrmionsVH2018TH_aTHY[a^Xa

460 wagnetoelasticHphenomenaHandHmechanismsHofHmagneticHskyrmionHcrystalVH2018TH_aTHY[_ZXY

459 nzyaloshinskyUworiyaHinteractionHinHUPénTHmrQ}PYYYQHsurfacedHpirstHprincipleHcalculationsVH2018TH_aTHY[aYXY 3

458 }kyrmionsHinHmagneticHthinHfilmHheterostructuresVH2018TH_aTHY[YZX] 1

457 ’opologicalHrallHeffectHinHferromagneticWnonUferromagneticHmetalsHheterojunctionsVH2018TH_aTHY[YZXZ

456 yverviewHandHadvancesHinHskyrmionicsVH2018TH_aTHY[YZX^ 0

455 wagneticallyHorderedHcompoundsHofHtransitionHelementsHwithHnonmetalsVH2019THZbTH]aUb^

454 vocalizedHstructuresHinHmagneticHsystemsHwithoutHtheHcenterHofHinversionVH2020THYcXTHZcYU[YZ 0

453 qeneralHwicromagneticH’heoryHandHkpplicationsVHYU][ 3

452 wagneticHmhiralH}olitonsH}tabilizedHbyHyerstedHpieldHatHaH’hinUpilmHxanocontactHwithHolectricH
murrentVH2019TH_]THc[[

451 |esearchHprogressHofHroomHtemperatureHmagneticHskyrmionHandHitsHapplicationVH2020TH_cTHZ[YZXY 1

450 peaturelessHquantumHparamagnetHwithHfrustratedHcriticalityHandHcompetingHspiralHmagnetismHonH
spinUYHhoneycombHlatticeHmagnetVH2020THZTH 0

449 uerrHeffectHanomalyHinHmagneticHtopologicalHinsulatorHsuperlatticesVH2020TH[YTH][]XXY 2
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448 }trainHwodulationHofHwagnonicHprequencyHmombHbyHwagnonâ��}kyrmionHsnteractionHinH
perromagneticHwaterialsVHZYXYZ]^ 1

447 nislocationUnrivenH|elaxationHzrocessesHatHtheHmonicalHtoHrelicalHzhaseH’ransitionHinHpeqeVH2021TH

446 wagneticHllochUpointHhoppingHinHmultilayerHskyrmionsHandHassociatedHemergentHelectromagneticH
signaturesVH2021THYX]TH 0

445 qiantH’opologicalHrallHoffectHinHtheHxoncollinearHzhaseHofH’woUnimensionalHkntiferromagneticH
’opologicalHsnsulatorHwnli’eVH2021TH[[THb[][Ub[^X 2

444 snvestigationHofH}hearUnrivenHandHzressureUnrivenHviquidHmrystalHplowHatHwicroscaledHkH{uantitativeH
kpproachHforHtheHplowHweasurementVH2020THYZTH 1

443 mhiralHsnstabilityHofHtheHromogeneousH}tateHofHaHperromagneticHpilmHonHaHwagneticH}ubstrateVH2020
THY[YTHc_[Uc_c 0

442 yperandoHcontrolHofHskyrmionHdensityHinHaHvorentzHtransmissionHelectronHmicroscopeHwithHcurrentH
pulsesVH2020THYZbTHZ[[cXZ 2

441 wultifunctionalHoxidesHforHtopologicalHmagneticHtexturesHbyHdesignVH2021TH^]THXc[XXY 2

440 –ltrahighHfrequencyHspinUtorqueHnanoUoscillatorHbasedHonHbilayerUskyrmionsVH2022TH^][THY_b_]Y 0

439 o}pin}dHkHprogramHforHclassicalHwonteUmarloHsimulationsHofHspinHsystemsVH2022THZXZTHYYXc]a 1

438 ’uningHmagnetismHatHtheHtwoUdimensionalHlimitdHaHtheoreticalHperspectiveVH2021TH 6

437 qeometricHpiniteHolementsVH2020TH[U]c 1

436 ’hermodynamicalHzropertiesHofHxanoalloysVH2020THYc[UZZ[

435 ’uningHscalarHspinHchiralityHinHultrathinHfilmsHofHtheHkagomeUlatticeHferromagnetHpe[}nVH2021THZTH 0

434 ’emperatureUdrivenHtransitionHfromHskyrmionHtoHbubbleHcrystalsHinHcentrosymmetricHitinerantH
magnetsVH 5

433 }calableHcomputationalHmeasuresHforHentropicHdetectionHofHlatentHrelationsHandHtheirHapplicationsH
toHmagneticHimagingVH2021THY_THZ_aUZca 0

432 snfluenceHofHvariationHofHtungstenHlayerHthicknessHonHinterfacialHnzyaloshinskiiâ��woriyaHinteractionHinH
 WmopelW}iyZHheterostructuresVH2021TH]]THY

431 }kyrmionHracetrackHmemoryHwithHanHantidotVH2021TH^]THXZ^XXY 1
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430 wagneticHskyrmionHstatesHinHcobaltHnanodiskVH2020TH^YZTHY_aX]Y

429 olectricalHcontrolHofHtopologicalHspinHtexturesHinHtwoUdimensionalHmultiferroicsVH2021TH 1

428 pormationTHthermalHstabilityHandHmagneticHpropertiesHofHnewHmeltUspunHwnU}iUlHglassyHalloysVH2022TH
^a_THYZYZ^[ 1

427 —elocityHincreaseHofHskyrmionHmotionHbyHconstructingHwedgeHnanotracksVH2022TH^]_THY_bbaa 0

426 nirectHvisualizationHofHtheHthreeUdimensionalHshapeHofHskyrmionHstringsHinHaHnoncentrosymmetricH
magnetVH2021TH 5

425 kntiskyrmionsHandHllochHskyrmionsHinHmagneticHnresselhausHmetalsVH2021THYX]TH 0

424 smprintHfromHferromagneticHskyrmionsHinHanHantiferromagnetHviaHexchangeHbiasVH2021THYYcTHYcZ]Xa 0

423 smagingHantiferromagneticHdomainHfluctuationsHandHtheHeffectHofHatomicHscaleHdisorderHinHaHdopedH
spinUorbitHwottHinsulatorVH2021THaTHeabi_]_b 0

422 pluctuationsHandHzinningHforHsndividuallyHwanipulatedH}kyrmionsVH2021THcTH 0

421 nistortedH[{HstateHdrivenHbyHtopologicalUchiralHmagneticHinteractionsVH2021THYX]TH 0

420  eylHfermionsHpromoteHcollectiveHmagnetismVH2021THZXTHY^cZUY^c[

419 ollipticalHskyrmionHmovingHalongHaHtrackHwithoutHtransverseHspeedVH2021THYX]TH 2

418 ’unableHmagneticHskyrmionsHinHferrimagneticHwn]xVH2021THYYcTHYcZ]X_ 2

417 mraftingHaHxextUqenerationHneviceH–singHsronHyxideH’hinHpilmdHkH|eviewVH2021THZYTHa[Z_Ua[^Z 3

416 monformalHqrowthHofHmrZ’e[HonHliZ’e[HxanodotsHwithHaH’opologicalHrallHoffectVH 0

415 nynamicHtransitionHofHcurrentUdrivenHsingleUskyrmionHmotionHinHaHroomUtemperatureHchiralUlatticeH
magnetVH2021THYZTH_aca 4

414 }kyrmionUsizeHdependenceHofHtheHtopologicalHrallHeffectdHkHrealUspaceHcalculationVH2021THYX]TH 2

413 }trainUmediatedHvoltageUcontrolledHmagneticHdoubleUvortexHstatesHinHellipticalHnanostructuresVH
2021TH^]aTHY_baZc 0
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412 monfigurableHpixelatedHskyrmionsHonHnanoscaleHmagneticHgridsVH2021TH]TH 1

411 oxperimentalHevidenceHofHaHchangeHofHexchangeHanisotropyHsignHwithHtemperatureHinHénUsubstitutedH
muZy}ey[VH2021TH[TH 0

410 zhotonicH}pinHvatticesdH}ymmetryHmonstraintsHforH}kyrmionHandHweronH’opologiesVVH2021THYZaTHZ[a]X[ 8

409 }urfaceHacousticHwaveHcontrolledHskyrmionUbasedHsynapseHdevicesVH2021TH 1

408 ’opologicalH}pinH’exturesHandH’heirHkpplicationsVH2021THYTH^bU^c

407
promHtheHspinHeigenmodesHofHisolatedHxelHskyrmionsHtoHtheHmagnonicHbandsHofHaHskyrmionicHcrystaldH
aHmicromagneticHstudyHasHaHfunctionHofHtheHstrengthHofHbothHtheHinterfacialHnzyaloshinskiiUworiyaH
andHtheHexchangeHconstantsVH2021THYUY

2

406 sntroductionVH2021THYUZ]

405 qenerationHofHypticalH}kyrmionsHwithH’unableH’opologicalH’exturesVH 12

404 vifetimeHofHskyrmionsHinHdiscreteHsystemsHwithHinfinitesimalHlatticeHconstantVH2022TH^]cTHY_bca] 0

403 offectsHofHinterlayerHexchangeHonHcollapseHmechanismsHandHstabilityHofHmagneticHskyrmionsVH2022TH
YX^TH

402 {uantitativeHbehaviorHstudyHofHvelocityTHradiusHandHtopologicalHchargeHonHskyrmionWedgeH
interactionHdynamicsHonHmoWztHnanotrackVH2020TH[TH^XU_^

401 ybservationHofHlocalizedHmagneticHplasmonHskyrmionsVVH2022THY[THb 11

400 }kyrmionicsHinHcorrelatedHoxidesVH2021TH]_THYX^[UYX_Z 1

399 llueHzhaseHsssdH’opologicalHpluidHofH}kyrmionsVH2022THYZTH 0

398 kHreviewHonHmagneticHandHspintronicHneurostimulationdHchallengesHandHprospectsVVH2022TH 1

397 zinningHandHgyrationHdynamicsHofHmagneticHvorticesHrevealedHbyHcorrelativeHvorentzHandHbrightUfieldH
imagingVH2022TH]TH

396 ’heHZXUnmH}kyrmionHqeneratedHatH|oomH’emperatureHbyH}pinUyrbitH’orquesVH2022TH[cTHXYa^XY 2

395 qeometricallyHstabilizedHskyrmionicHvortexHinHpeqeHtetrahedralHnanoparticlesVVH2022TH 2

(2022-2021)

45



394 olectricHfieldHeffectHonHelectronHgasHspinsHinHtwoUdimensionalHmagnetsHwithHstrongHspinUorbitH
couplingVH2022THYX^TH

393 }kyrmionH}tabilizationHatHtheHnomainHworphologyH’ransitionHinHperromagnetWreavyHwetalH
reterostructuresHwithHvowHoxchangeH}tiffnessVHZYXYaXb 1

392 kssemblingHniverseH}kyrmionicHzhasesHinHpeHqe’eHwonolayerVVH2022THeZYXaaac 2

391 }kyrmionHnynamicsHinHtheHzresenceHofHneformationVH2022THYaTH 1

390 perroelectricHzroximityHoffectHandH’opologicalHrallHoffectHinH}r|uyWlipeyHwultilayersVVH2022TH 1

389 oxperimentalHdemonstrationHofHskyrmionicHmagneticHtunnelHjunctionHatHroomHtemperatureVH2022TH 10

388 nefectHmodelingHinHskyrmionicHferromagneticHsystemsVH2022THYXTHXYXaXZ 0

387 xonreciprocalHdynamicsHofHferrimagneticHbimeronsVH2022THYX^TH 1

386 qenerationHandHcharacterizationHofHcomplexHvectorHmodesHwithHdigitalHmicromirrorHdevicesdHaH
tutorialVH2022THZ]THX[]XXY 0

385 —ectorHvorticityHofHskyrmionicHtexturedHknHinternalHdegreeHofHfreedomHtunableHbyHmagneticHfieldVH
2022THYX^TH 0

384 wanipulationHofH}kyrmionHwotionHnynamicsHforHvogicalHneviceHkpplicationHwediatedHbyH
snhomogeneousHwagneticHknisotropyVVH2022THYZTH 1

383 éoologyHofHwultipleU{H}pinH’exturesHinHaHmentrosymmetricH’etragonalHwagnetHwithHstinerantH
olectronsVVH2022THeZYX^]^Z 4

382 }pinHorderHandHfluctuationsHinHtheHoukl]HandHouqa]HtopologicalHantiferromagnetsdHkH˛…}|HstudyVH
2022THYX^TH 3

381 wicromagneticHpredictionHstrainHandHcurrentHcoUmediatedHspindynamicsHinHskyrmionUbasedH
spinUtorqueHnanoUoscillatorVH2022TH^^THYa^XX[ 0

380 wultipleH}kyrmionHmrystalHzhasesHbyHstinerantHprustrationHinHmentrosymmetricH’etragonalHwagnetsVH
2022THcYTH 2

379 ongineeringHantiferromagneticHskyrmionsHandHantiskyrmionsHatHmetallicHinterfacesVH2022THYX^TH 0

378 qenerationHandHmanipulationHofHskyrmionsHandHotherHtopologicalHspinHstructuresHwithHrareHmetalsVHY 0

377 ypticalHfieldHandHspinHlatticesHwithHllochUtypeHskyrmionHandHbimeronHtopologiesVH 1
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376 }trongHanisotropicHrallHeffectHinHsingleUcrystallineHmewnZqeZHwithHhelicalHspinHorderVH2022THYX^TH 0

375 ybservationHofHunconventionalHspinHpolarizationHinducedHspinHorbitHtorqueHinHvYZUorderedH
antiferromagneticHwn[ztHthinHfilmsVH 1

374 snterfacialHskyrmionHinHmagneticHthinHfilmsHandHitsHapplicationsVH2022TH^^YTHY_cYXa 0

373 }pinU’orqueHyscillatorHlasedHonHwagneticHnomainHandHweronVHYXTH

372 mascadableHdirectHcurrentHdrivenHskyrmionHlogicHinverterHgateVH2022THYX^TH 2

371 montrolledHswitchingHofHtheHnumberHofHskyrmionsHinHaHmagneticHnanodotHbyHelectricHfieldsVVH2021THeZYXacXb 3

370 ropfionHdynamicsHinHchiralHmagnetsVVH2022TH 1

369 ktomicUscaleHvisualizationHofHtopologicalHspinHtexturesHinHtheHchiralHmagnetHwnqeVVH2021TH[a]THY]b]UY]ba 1

368 ’opologicalHspintronicsHandHmagnetoelectronicsVVH2022THZYTHY^UZ[ 15

367 }pinHexcitationHspectraHinHhelimagneticHstatesdHzroperUscrewTHcycloidTHvortexUcrystalTHandHhedgehogH
latticesVH2021THYX]TH 4

366 nynamicH|ashbaUnresselhausHoffectVVH2021THYZaTHZ[a_XY 1

365 }pinH aveHomissionHwithHmoneH}hapeHinHwagneticHpilmsHwithH}trongHnzyaloshinskiiUworiyaH
snteractionVH

364 –ncertaintyHpropagationHinHquantitativeHmagneticHforceHmicroscopyHusingHaHwonteUmarloHmethodVH
2022THYUY 0

363 wagneticHprustrationHinHaHmhiralHmompoundH˛�Uucopo]VH

362 ’heHnriftHofHwagneticH—orticesHinHaH|andomHpieldHofHknchoringHmentersVH2022THYUY

361 }pinHzolarizedH}tmHsmagingHofHxanoscaleHxˆ'elH}kyrmionsHinHanH}riro[W}rruo[HzerovskiteHlilayerVH

360 nesigningHlightUelementHmaterialsHwithHlargeHeffectiveHspinUorbitHcouplingVVH2022THY[THcYc 3

359 nynamicHpropertiesHofHaHferromagneticHskyrmionHinHanHinUplaneHmagneticHfieldVH2022THY[YTHXa[cXY 0
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358 vocalHcontrolHofHmagneticHinterfaceHeffectsHinHchiralHsr|mo|ztHmultilayersHusingHqaSHionHirradiationVH
2022THYX^TH 5

357 promH’hermodynamicsHtoHsnformationdHvandauerâ��sHvimitHandHxegentropyHzrincipleHkppliedHtoH
wagneticH}kyrmionsVH2022THYXTH

356 kbHinitioHcalculationHofHtheHmagneticHqibbsHfreeHenergyHofHmaterialsHusingHmagneticallyHconstrainedH
supercellsVH2022THYX^TH 0

355 porecastingHtheHoutcomeHofHspintronicHexperimentsHwithHxeuralHyrdinaryHnifferentialHoquationsVVH
2022THY[THYXY_ 5

354 weanUfieldHdescriptionHofHskyrmionHlatticeHinHhexagonalHfrustratedHantiferromagnetsVH2022THYX^TH 2

353 mriticalHbehaviorHandHstronglyHanisotropicHinteractionsHinHzrwnZqeZVH2022THYZXTHXcZ]XZ 0

352 murvatureUinducedHdriftHandHdeformationHofHmagneticHskyrmionsdHmomparisonHofHtheHferromagneticH
andHantiferromagneticHcasesVH2022THYX^TH 2

351 }kyrmionsUbasedHlogicHgatesHinHoneHsingleHnanotrackHcompletelyHreconstructedHviaHchiralityHbarrierVH 1

350 niscretizedHevolutionHofHsolitonsHinHtheHachiralHstripeHphaseHofHaHpeWqdHthinHfilmVH2022THYX^TH

349 }quareHandHrhombicHlatticesHofHmagneticHskyrmionsHinHaHcentrosymmetricHbinaryHcompoundVVH2022TH
Y[THY]aZ 6

348 –ltrafastHtimeUevolutionHofHchiralHxˆ'elHmagneticHdomainHwallsHprobedHbyHcircularHdichroismHinHxUrayH
resonantHmagneticHscatteringVVH2022THY[THY]YZ 1

347 ’unableHspinUwaveHnonreciprocityHinHsyntheticHantiferromagneticHdomainHwallsVH2022THYX^TH 0

346 olectricalHmanipulationHofHskyrmionsHinHaHchiralHmagnetVVH2022THY[THY^c[ 6

345 ’opologicalHrallHeffectHinH}r|uy’hinHpilmsHandHreterostructuresVVH2022TH 0

344 }pinUorbitHenabledHallUelectricalHreadoutHofHchiralHspinUtexturesVVH2022THY[THY^a_ 0

343 knisotropicHnzyaloshinskiiUworiyaHsnteractionHandH’opologicalHwagnetismHinH’woUnimensionalH
wagnetsHzrotectedHbyH]HZHmrystalH}ymmetryVVH2022TH 2

342 luildingHskyrmionsHthroughHfrustrationVVH2022THZYTHZ_^UZ__ 1

341 kHvanHderH aalsHsnterfaceHrostingH’woHqroupsHofHwagneticH}kyrmionsVVH2022THeZYYX^b[ 6
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340 ’opologicalHstructuresHinHchiralHmediadHoffectsHofHconfinedHgeometryVVH2022THYX^THX[]aXY 0

339 |eviewHonHmagnonicsHwithHengineeredHspinHtexturesVH 4

338 wicroscopicHtheoryHofHlightUinducedHultrafastHskyrmionHexcitationHinHtransitionHmetalHfilmsVH2022THbTH 2

337 mhallengesHinHidentifyingHchiralHspinHtexturesHviaHtheHtopologicalHrallHeffectVH2022TH[TH 3

336 wagnetizationHstaticsHandHdynamicsHinHPsrWmoWztQ_HmultilayersHwithHnzyaloshinskiiâ��woriyaH
interactionVH2022THYZTHX]^XXa 1

335 }trainU’unableHsnterfacialHnzyaloshinskiiUworiyaHsnteractionHandH}pinUrallH’opologicalHrallHoffectHinH
ztW’mpeyHreterostructuresVVH2022TH 0

334 perroelectricHmontrolHofHwagneticH}kyrmionsHinH’woUnimensionalHvanHderH aalsHreterostructuresVVH
2022TH 3

333 —isualizingHomergentHwagneticHpluxHofHkntiskyrmionsHinHwnHYV]Hzt}nHwagnetVHZYYZ__Y 0

332 kHroomHtemperatureHpolarHmagneticHmetalVH2022TH_TH 2

331 pieldUfreeHapproachesHforHdeterministicHspinUorbitHtorqueHswitchingHofHtheHperpendicularHmagnetVH 6

330 nomainHwallHmemorydHzhysicsTHmaterialsTHandHdevicesVH2022THc^bTHYU[^ 6

329 }pinUlatticeHdynamicsHsimulationHofHtheHoinsteinâ��deHraasHeffectVH2022THZXcTHYYY[^c 0

328 }hockUwaveUlikeHemissionHofHspinHwavesHinducedHbyHtheHinterfacialHnzyaloshinskiiUworiyaH
interactionVH2022TH^^[THY_cZ_]

327  ritingHskyrmionHatHaHspecificHpositionHinHsyntheticHantiferromagneticHracetrackHbyHvoltageVH2022TH
^^]THY_cY]] 1

326 zerspectiveHonHskyrmionHspintronicsVH2021THYYcTHZ^X^XZ 6

325 nefectUinducedHsolitonsHinHdoubleHzeierlsHchainHmodelVH2021THacTHYY_[UYYaX

324 mreationHandHannihilationHofHmobileHfractionalHsolitonsHinHatomicHchainsVVH2021TH 2

323 ’uningHmagneticHantiskyrmionHstabilityHinHtetragonalHinverseHreuslerHalloysVH2021TH^TH
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322 }ingleUlayerH}csZdHkHparadigmHforHvalleyUrelatedHmultipleHrallHeffectVH2021THYYcTHZ][YXZ 0

321 momplexHmagneticHtexturesHinHxiWsrnWztPYYYQHultrathinHfilmsVH2021TH^TH 0

320 zeripheralHchiralHspinHtexturesHandHtopologicalHrallHeffectHinHmo}iHnanomagnetsVH2021TH^TH 0

319 }pinHdynamicsHinHtheHskyrmionUhostHlacunarHspinelHqa—]}bVH2021THYX]TH 0

318 }pinUyrbitHmouplingHinHZnH}emiconductorsdHkH’heoreticalHzerspectiveVVH2021THYZTHYZZ^_UYZZ_b 6

317 netectionHofH’opologicalH}pinH’exturesHviaHxonlinearHwagneticH|esponsesVVH2021TH 1

316 knomalousHrallHeffectHinHspatiallyHinhomogeneousH}r|uy[HfilmsVH2021THYYTHYZ^XZa 0
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