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FullＧskyrayＧtracingsimulationofweaklensing

WiththesupportbytheNationalNaturalScienceFoundationofChina,theresearchteamledbyProf．
KangXi(康熙)atthePurpleMountainObservatory,ChineseAcademyofSciences,obtainedthefullＧsky
weakＧlensingmockcatalogueusingahighＧresolution NＧbodysimulationandthestateＧofＧtheＧartgalaxy
formationmodel．TheresultshavebeenpublishedinTheAstrophysicalJournal(２０１８,８５３:２５)．

Inthecontextofgeneralrelativity,photosemittedfromdistantgalaxiesarecontinuouslydeflectedby
theinterveningmassfieldoflargeＧscalestructures．Thisweakgravitationallensingeffectwillproduce
somecoherentdistortionsoftheobservedgalaxyimages,whichcanbemeasuredtoprobethematter
distributionintheuniverse．Asapromisingprobeofdetectingdarkmatter,weakＧlensingmeasurementhas

Figure１　ThefullＧsky mapofthedark matter
densityuptoredshiftone(or７．８billionlightyears
fromus)alongthelineＧofＧsight．Usingthismap,
onecanimmediatelyobtainthelensedimageofa
sourcegalaxyatz＝１．

Figure２　 Thetomographiccorrelationsofthe
galaxy shear． The blue circles represent the
observationalresultsfrom KiDSＧ４５０．Theblack
circlesarethemodelresults．Goodagreementscan
beseen．

beenthemaingoalofmanyongoingandupcoming
galaxysurveys．However,oneofthemostserious
astrophysicalsystematiceffectsintheeraofaccurate
weakＧlensinganalysesistheintrinsicalignment(IA)
ofgalaxies．Nowadays,therehavebeennumerous
investigationsongalaxyIA,whileitisstilldifficult
toeffectivelydistinguishdifferentgalaxyIA models
andtoassesstheirimpactonthederivedcosmological
parameters．

UsingthefullＧsky rayＧtracing method,Kangs
group produced the largest weakＧlensing mock
catalog (Figure １)from the ELUCID NＧbody
simulationrun by ShanghaiJiao Tong University
(SJTU ) and the University of Science and
TechnologyofChina(USTC)．Modelgalaxiesinthe
simulationareproducedusingthesemiＧanalyticalmodeldevelopedby Kangsgroup．Withthe mock
catalog,onecanexaminedifferentmodelsofgalaxyIAandstudythedependenceofstatisticmeasurements
on both skyＧcoverage and depth in the survey．
Therefore,suchanapproachisveryimportantfor
theoretically modelingand maximizingthescience
returnsofongoingandfutureweakＧlensingsurveys．

Kangsgroupfoundthatthepredictedtomographic
shearcorrelationsagreedwellwiththeobservational
resultsfromthelargest,ongoing KiDSＧ４５０ (KiloＧ
DegreeSurveywith４５０squaredegrees,seeFigure
２)．Thisisthefirstachievedattempttoreproduce
theobservationalresultsfrom weakＧlensingsimulation．
Moreover,theyfoundthatanonＧnegligiblepositive
correlationbetweenthegravitationalshearsignaland
theintrinsicgalaxy orientation (GI)was mainly
inducedbyspiralgalaxies．A positive GIis not
expectedfrom the widelyusedgalaxyIA model．
Theyclearlypointedoutthatfuture weakＧlensing
surveysmustconsiderthecontributionofdifferent
typesofgalaxyinmoredetail．Theirmockcatalogis
now available upon request and to be publicly
releasedverysoon．


