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Newevidenceonthemerginghistory
oftheMilkyWay

SupportedbytheNationalNaturalScienceFoundationofChina,theresearchteamledbyProf．Zhao
Gang(赵刚)attheNationalAstronomicalObservatories,ChineseAcademyofSciences,discoverednew
evidenceonthemerginghistoryoftheMilkyWayinbothkinematicandchemicalspacebyusingLAMOST
spectra．A seriesofnewresultshavebeenpublishedinfamousinternationalastronomicaljournals,
includingtheAstrophysicalJournal．

Theresearchteamhasdetectedsevennewmovinggroupsinkinematicspace,whichcovers５０％ ofthe
totalnumberofsuchgroupsfoundsofar．Inchemicalspace,theyfound３３soＧcalledlowＧalphastarsthat
aredifferentfromnormalalphaＧenhancedhalostarsintheGalacticfield．BothmovinggroupsandlowＧ
alphastarsarethoughttoberemnantsofdisrupteddwarfgalaxiesformingourMilkyWay．

Astellarstream,namedfromitsstreamＧlikemorphology,isanassociationofstarswithcommonorigin
andthushasintrinsicfeatures．StellarstreamsappearasspatialoverＧdensitiesinthebeginning．After
severalhundred millionyears􀆳evolution,theyaretornapartandstretchedoutbythetidalforce．
Therefore,manystellarstreams,whichenteredintoourMilkyWayalongtimeago,donotshowspatially
coherentstructures,whichmakesthedetectionverydifficult．Thesevennewmovinggroupsand３３lowＧ
alphastarsdetectedbyZhao􀆳steambelongtothiskindofindistinctstellarstream．Therefereeofthe
AstrophysicalJournalappraised,“Theauthorsprovidesomeinsightsintermsofchemicalevolutionofthe
Galaxy,andhowtheirresultscorroboratewiththecurrentlyacceptedscenarios．Theearlyresultsfrom
LAMOSTshowninthepaperareanimportantmilestoneinthisproject．”

Basedonthesenewfindings,Prof．ZhaoandhiscolleaguesproposeathreeＧstageevolutionsequencefor
stellarstreams,namedtheearly,middleandlatestages,correspondingtothreekindsofmorphology．
Stellarstreamsintheearlystagepreservecoherentstructuresinphysicalspaceandcanberecognized
easily．Inthemiddlestage,streammembersmaystillkeepstructuresinkinematics,butspreadwidelyand
becomeunrelatedinspace．Sothedifficultyofdetectionisincreasedsignificantly．Themostdifficultcase
isthedetectionofstellarstreamsinthelatestagewhentheirmemberscompletelylosestructuresinboth
spaceandkinematics．Theonlysolutionistosearchforthechemicalimprintsviacarefulanalysisoftheir
spectra．

　

Zhao􀆳steamhasdevelopedamethod
todetectlateＧstagestellarstreams．
“ThismethodislikeaDNApaternity
test,”Prof．Zhaosaid,“Weusethe
chemicalDNA ofthestarstofind
theirparents．”Stellarstreamsinthe
middleandlatestagesare ofhigh
importanceinunderstandingthegalaxy
formation and exploring the Galactic
potentialanditsmassdistribution．

ThenewdiscoveriesofZhao􀆳steam
havegreatlyenhancedtheefficiencyof
stellar stream detection and show
great advantages and potential of
LAMOSTspectroscopicsurveyinthestudyoftheMilkyWay．Itcanbeexpectedthatmorestellarstreams
willbedetectedinthenearfuturebyacombinationofLAMOST withGaiainhopeforrevealingthe
mysteryoftheMilkyWay．


