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AmagnetarＧpoweredXＧraytransientasthe
aftermathofabinaryneutronＧstarmerger

WiththesupportbytheNationalNaturalScienceFoundationofChinaandothergrants,theresearch
teamledbyProf．XueYongQuan(薛永泉)attheDepartmentofAstronomy,UniversityofScienceand
TechnologyofChina,discoveredthefirstXＧraytransientthatwaspoweredbyamagnetarformedduringa
binaryneutronＧstarmerger,whichwaspublishedinNature(２０１９,５６８:１９８—２０１)．

Neutronstarsarecomposedofalmostallneutrons．TheyhaveextremephysicalpropertiessuchasultraＧ
highdensityandultraＧstrong magneticfield．Theyareexcellentnaturallaboratoriesfortestingbasic
physicallaws．However,ourunderstandingoftheirbasicpropertiesisstillrelativelyvague,e．g．,canthe
directproductofabinaryneutronＧstarmergerbeaneutronstarratherthanablackhole?Itistheoretically
predictedthatifthepressureincreasessharplywiththeincreaseofnucleardensity,themergeroftwo
neutronstarscanproduceamassivemillisecondneutronstarwithanextremelystrongmagneticfield(i．
e．,amagnetar;seeFigurea)orevenastableneutronstar．However,suchamagnetarhasneverbeen
confirmedbyobservationsformanyyears．

Usinganewvariabilitydiagnosticmethoddevelopedbytheteam,theydiscoveredanewXＧraytransient
(dubbedXT２)thatlastedonlyabout７hoursinthedeepestandmostsensitiveXＧraysurveyever—the７Ms
ChandraDeepFieldＧSouth,andthenstudiedindetailitsXＧraylightcurve(seeFigurebandd),offset
fromitshostgalaxy (seeFigurec),eventoccurrencerate,gammaＧrayemission,etc．Allthekey
observationalevidenceandtheoreticalanalysesdemonstratethatXT２ismostlikelythefirstmagnetarof
thiskind．ThediscoveryofXT２confirmstheprevioustheoreticalpredictionthatthedirectproductofa
binaryneutronＧstarmergercanbeamassivemillisecondmagnetar,whichstronglyconstrainsthebasic
physicssuchasneutronＧstarequationofstateandextrememagneticfield,excludesanumberofnuclearＧ
mattermodels,deepensourunderstandingofbasicneutronＧstarproperties,andpointsoutanewdirection
forfuturestudiesofbinaryneutronＧstarmergersandneutronＧstarproperties．

Figure　(a)ArtistsimpressionofamagnetarastheaftermathofabinaryneutronＧstarmerger(courtesyofWangGuoYanand
HeCong)．(b)XT２XＧraylightcurve,withthecorrespondingXＧrayimagesatdifferenttimeframesshownin(d)．(c)XT２
offsettoitshostＧgalaxycenter．


