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Scientistsdevelopnewopticalmanipulation
ofrelativisticvortexcutter

Withthesupportbythe NationalNaturalScienceFoundationofChina,theChinese Academyof
Sciences,andtheMinistryofScienceandTechnologyofChina,Prof．WangWenPeng(王文鹏)andhis
cooperatorsattheStateKeyLaboratoryofHighFieldLaserPhysics,ShanghaiInstituteofOpticsandFine
Mechanics,ChineseAcademyofScience,reportedanewrelativisticvortexcutterdrivenbytheLaguerre—

Gaussian(LG)mode．ThisresearchwaspublishedinPhysicalReviewLetters(２０１９,１２２:０２４８０１)．
A．Ashikin,G．Mourou,andD．Stricklandwereawardedthe２０１８NobelPrizeinPhysicsfortheir

groundbreakinginventionsinthefieldoflaserphysics．A．Ashikinwasawardedfortheopticaltweezers
andtheirapplicationtobiologicalsystems．In１９７０,hefirstlyrealizedthe micrometerＧscaleparticle
accelerationandtrappingbytheradiationpressurefromthecontinuouslaser．Sincethentheoptical
tweezershavebeenwidelyusedforplucking,pushingandpullingatomsandmoleculeswithoutdamaging
them．Withtheinventionofthechirpedpulseamplification (CPA)technologybyG．MourouandD．
Strickland,theintensityofthefemtosecondlasergoesintotherelativisticregion (＞１０１８ W/cm２),by
whichthemattercanbeinstantaneouslyionizedintoplasmas(includingionsandelectrons)．Prof．Wang
subvertstheclassicalopticaltweezersintotherelativisticＧfs(CPA)interactionregionforthefirsttimein
threeＧdimensionalparticleＧinＧcellsimulations．Asingleparticlemodelisproposedtoillustratetheactionof
suchavortexcutteronelectrons．Studiesshowthattheelectricfieldsperiodicallyconcentrateandemanate
withineverylaserwavelengthforthereflectedCPLPl

p(p＝０,l＝１,σz＝－１)laser,whichjustworkslike
avortexcutter,resultinginarelativisticultraＧshortcollimatedelectronclusterwithaconstantperiodin
space．Theseclusterscanbepotentiallyusedasacontrollableparticleinjectorforthelaserwakefield
accelerator,THzradiationsource,andBetatronradiationsource．Inaddition,itshouldbenotedthatthe
electronclustersarehighlycollimatedbytheLGlaser,whichcanalsoprovidepotentialhighＧfluxsources
fortheultrafastelectrondiffraction,fastignition,ultrafastelectrondiagnostics,andsoon．

Figure　ThecollimatedelectronclusterdrivenbyCPLGlaser．


