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CDEXcollaborationreportsnewresults
ondarkphotonsearches

Supportedbythe NationalNaturalScienceFoundationofChinaandthe MinistryofScienceand
TechnologyofChina,CDEXcollaborationledbyTsinghuaUniversitypublishedanarticleentitled“Direct
DetectionConstraintsonDarkPhotonswithCDEXＧ１０ExperimentattheChinaJinping Underground
Laboratory”inPhysicalReviewLetters(２０２０,１２４:１１１３０１)．

Extensivecosmologicalandastrophysicalobservationsatdifferentscalesindicatetheexistenceofdark
matterwhichmakesupoveraquarteroftheenergydensityofouruniverse．Thedarkmatterisbelievedto
bemadeupofsomeundiscoveredparticles．Despitemanyyearsofefforts,thefavoritecandidate,called
WeaklyInteractingMassiveParticleorWIMP,hasnotbeendetectedinexperiments．Thedarkphoton,a
hypotheticalinvisibleparticle,isanotherattractivedarkmattercandidate,andcaninadditionbeanew
interactionmediatorbetweendarkmatterandnormalmatter．

Thedarkphotonscanbeexperimentallydetectedthroughtheirabsorptionandconversiontoelectronsin
thegermaniumdetectors,inaprocessanalogoustothephotoelectriceffectofSMphotons．Intensephoton
sources,e．g．theSun,provideanexcellentplatformtolookfordarkphoton．Thelowenergythreshold,
inarangeof１００eV,ofpointＧcontactgermaniumdetectorsareparticularlysuitableforthestudiesofdark
photons．TheChinaDark MatterExperiment(CDEX)usesthe１０kgpＧtypepointcontactgermanium
detectorarraytosearchforlightdarkmatterattheChinaJinpingUndergroundLaboratory(CJPL)witha
rockoverburdenof２４００meters—thedeepestundergroundresearchfacilityintheworld．

Inthiswork,CDEXdatatakenfromFebruary２０１７toAugust２０１８areanalyzedtosearchforsolardark
photonanddarkphotondarkmatter．Nosignificantsignalsoneitherchannelwereobserved．Constraints
weresetontheeffectivekineticmixingparameterbetweendarkphotonstoSMphotons．Theupperlimits
ofthemixingparameters(κ)ofsolardarkphotonat９０％confidencelevel(C．L．)havebeendetermined
basedonthedatasetof２０５．４kg􀅰dayexposurefrom C１０ＧB１detectorwithaminimalChiSquared
method．Meanwhile,combinedwithdatasetof２４４．２kg􀅰dayexposurefromtheC１０ＧC１detector,the
upperlimitsofκofdarkphotondarkmatterat９０％ C．L．arealsoanalyzed．Theresultsofthiswork
probenewparametersbothfortheκofsolardarkphoton,whichisthebestlimitfromdirectdetection
experiments,anddarkphotondarkmatter．Thisstudyalsoreinforcesthecurrentworldwideinterestof
exploringotherdarkmattercandidatesbeyondWIMPsandtheirdetectionchannelofelasticscatteringwith
thenucleus．

Theoriginallink:https://doi．org/１０．１１０３/PhysRevLett．１２４．１１１３０１

Figure　Theupperlimitsonκofsolardarkphotons(left)anddarkphotondarkmatter(right)．


