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Abstract

By means of three-dimensional hydrodynamical simulations, we investigate the formation of second-

generation (SG) stars in young globular clusters of different masses. We consider clusters with a first gen-

eration of the asymptotic giant branch (AGB) stars with mass $10ˆ5$ and $10ˆ6M {�}$movingatconstantvelocitythroughauniformgaswithdensity$10̂{−24}$and$10̂{−23}$gcm$̂{−3}$.Oursetupisdesignedtoreproducetheencounterofayoungclusterwithareservoirofdensegas, e.g.duringitsorbitalmotioninthehostgalaxy.Inthelow − densitycases, asaresultofthecoolingAGBejecta, weaklyperturbedbytheexternalrampressure, acompactcentralHe− richSGstellarcomponentisformed, andthisoccursonasmallertimescale($< 10$Myr)inthelargermasscluster.Ourhigh− densitycasesaresubjecttoastrongerrampressure, whichpreventstheretentionoftheHe− richAGBejectainthelowermasscluster($10̂5M {�}$), whereasinthemoremassivecluster($10̂6M {�}$), thegravitationalpotentialcanstillovercometherampressureandamoreextendedandlessHe− enhancedSGcanform.Bycombiningourresultswithprevioussimulations, weareabletostudyrelevantcluster − relatedscalingrelationsacrossadynamicalrangeoftwoordersofmagnitudeinmass(from$10̂5M {�}$to$10̂7M {�}$).Inagreementwithexistingobservations, wefindpositivecorrelationsbetweentheSG− to− totalmassratioandmaximumHefractioninSGstarsasafunctionoftheinitialclustermass.
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