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Experimentalobservationofmagnetic
bobbersinchiralmagnet

Withthesupportbythe NationalNaturalScienceFoundationofChinaand Chinese Academyof
Sciences,theresearchteamledbyDr．DuHaiFeng (杜海峰)attheHigh MagneticFieldLaboratory,

ChineseAcademyofSciencescollaboratedwithtwoteamsledbyDr．FilippN．RybakovandProf．Rafal
E．DuninＧBorkowskiatForschungszentrumJülichGmbHGermanyreportsthediscoveryofmagneticchiral

Figure　Magneticskyrmionandbobberinananostripe．

bobbersinachiralmagnet．TheresultwaspublishedinNatureNanotechnology (２０１８,１３:４５１—４５５)．
Atthemoment,weallarewitnessesofacriticalmomentinthehistoryofmagneticharddiskdrives

(HDD)anddigitalmagneticmemoryingeneral．TheHDDturnedtobeanextremelysuccessfulapproach
fordatastoragetechnology．Nevertheless,new solidstatedisk drives whicharepurely based on
semiconductortechnologiesin certainimportantindicators are already ahead of HDD．The main
disadvantageofHDDisthepresenceofmovablepartsandmechanicalengineswhichconsumealotof
powerandhavenaturallimitationoftheiroperatingspeed．Then,whatisthefutureofmagneticmemory
devices? Willtheybesubstitutedbysemiconductordevicescompletely?

Inthelightofrecentprogressinthefieldofdesignofanew materialsanddevicemanufacturingona
nanoscale,magneticmaterialsarerightnowapproachingthestageoftheirreincarnationintoamodern
solidＧstatemagneticmemory．Onerepresentativemagneticmaterialischiralmagnets,whichcansupporta
verystablenanoscalemagneticvortex,termedasskyrmions．Themagneticskyrmionpossessessmallsize,

topologicalstabilityandlowdrivencurrentsothatitisanaturalcandidateforthedatabitcarriers．
However,theschemeofdevicerequireslotsofextraeffortstopinindividualskyrmionstothedesired

positiontoachievethedataencodingbecausemagneticsystemsallowingcoexistenceandstabilityofmore
thanonetypeoflocalizedexcitationsareextremelyrareinthenature．Inthissense,theonlywayfor
binarydataencodingisthepresenceorabsenceofskyrmioninacertainposition．

Aprevioustheoryhaspredictedthatcubicchiralmagnetscanalsostabiliseanothertypeoflocalized
excitationnamedchiralbobbers．Inthiswork,theypresentthefirstdirectobservationofchiralbobbers
andprovethatincubicchiralmagnetstheycancoexistwithmagneticskyrmions．Thecoexistenceofthis
stateinawiderangeofparametersallowedthemtointroduceanovelapproachfordataencodingwherethe
binarydatastream,forinstance１Ｇ０Ｇ０Ｇ１Ｇ０Ｇ１Ｇ０Ｇ１,is
represented bythesequenceofSＧBＧBＧSＧBＧSＧBＧS
(S—skyrmion,B—chiralbobber)．Becausethe
informationisencodedonlyintheirsequence,any
additionalefforttomaintainthedistancebetween
databitcarriersisnotrequiredatall．Inthisway,

thecostconsumedtopintheskyrmionsinprevious
devicesistotallysaved．

Thisworkiscriticalforthefollowingdevelopmentof
magneticstoragetechnologyandopensanewperspective
forpossibleapplicationofcubicchiralmagnets．


