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NustBparticlesBwithB
velocitiesBupBtoBO4BmµsB
hitBaBtargetBplacedBatBtheB
bottomBofBtheBvacuumB
chamber1BNustB
accumulatesBonBtheB
targetBdueBtoBdirectB
stickingBandBreaccretionB
ofBejectaBbyBgravity1B
QravityBisBaBsubstituteBforB
gasBrexaccretion1BB

PreplanetarykScavengers:k
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KasicBelementBofBtheBsetupBisBaB
fastBrotatingBcentrifugeBplacedBinBBBB
aBvacuumBchamberBTPJR4x64PaA1BBB
NustBisBinjectedBintoBtheBnarrowB
channelBofBtheBcentrifugeBinBaBBBBBBBBBBBBBBBBBB

BBsequenceBofBfillingBaBdustBreservoirBatBtheBoutsideBofBtheBchamber
BBBBBBwhichBisBsuckedBinBifBaBvalveBisBopened1BTheBdustBisBmoving
BBBBBBBBBtowardBtheBmeshBwhereBitBisBtangentiallyBejectedBtowardsB
BBBBBBBBBBBBBtheBinnerBsurfaceBofBtheBvacuumBchamber1BStBsomeB
BBBBBBBBBBBBBBBBBBBpositionsBwindowsBorBtargetsBcanBbeBplacedB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBtoBobserveBtheBimpacts1BBB
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VelocityBcalibrationB
showsBaBlinearBincreaseB
inBmeasuredBvelocitiesBofB
theBejectedBdustBwithB
frequencyBofBtheB
centrifuge1
TheBsizeBdistributionBisB
roughlyBproportionalBtoB
mBBBB1BSBsystematicB
changeBofBtheBsizesBwithB
velocityBcouldBnotBbeB
seen1BInBthisBexampleBtheB
averageBvalueBforBtheB
particleBmassBisB41R2µgB
whichBcorrespondsBtoBtheB
averageBradiusBofBWOµm1B

x,µR

CoefficientkofkrestitutionkECoRq:

KyBmeasuringBtrajectoriesBofBsingleBfragmentsBshownB
aboveBandBtheirBvelocityBdistributionIBanBaverageB
velocityBofBtheBfragmentsBrelativeBtoBtheBprojectileB
velocityBcanBbeBcalculatedBandBdefinedBasBcoefficientB
ofBrestitution1B

Growingktargetskatkhighkspeed

Accretionkefficiencieskofkdustktargetsk
withkimpingingkdustkparticlekcloud

TheBaccretionBefficiencyBisBtheBratioBmstickBµBmtotalBwithBmstickBasBmassB
stickingBtoBtheBtargetBandBmtotalBbeingBtheBtotalBmassBthatBimpacted1BToB
measureBtheBtotalBimpactingBdustBweBplacedBRBtubesBinBaBrowBnextBtoB
eachBotherBTseeBleftBaboveIBstepBaA1BInBaBnumberBofBexperimentalBrunsB
weBmeasuredBtheBratioBofBmassesBbetweenBtheBdifferentBtubesBtoB
calibrateBtheBdifferenceBofBimpactingBmassBwithBvaryingBtubeBlocation1B
ThisBwayIBtheBmassBinBoneBtubeBgivesBaBmeasureBofBtheBtotalBimpactingB
massBinBtheBotherBtubesBorBmtotal1BInBaBsecondBsetBofBrunsBtheBcenterB
tubeBwasBreplacedBbyBaBsmallBtargetBTstepBbABwithBtheBsameBdiameterB
asBtheBoriginalBtubeBopening1BSnBaggregateBgrowsBonBtheBtargetBandBitsB
massBmstickBisBmeasuredBafterBaBcertainBtime1BTheBaccretionBefficiencyB
dropsBwithBincreasingBcollisionBvelocity1BB
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TheBejectedBdustBvolleysBareB
observedBwithBaBhighBspeedB
camera1BWithBtheBhelpBofB
knownBdoubleBexposureBtimesB
andBaBlengthBreferenceB
velocitiesBofBtheBdustBparticlesB
canBbeBdetermined1BToB
analyseBtheBsizesBofBtheB
particlesBaBmicroscopeBlensBisB
used1BImagesBareBbinarisedB
andBtheBparticleBcrossB
sectionsBareBdetermined1B

Calibrations:

WeBcompareBtheBvaluesBtoBpreviousB
measurementsBwithBlargerBprojectilesBandBatB
lowerBcollisionBvelocities1BOnBfirstBorderBtheBdataB
canBbeBdescribedBasBaBpowerBlawBwithBvc x,µR

Evolutionkofkdustktargetskinkaksequencekofkindividualkcollisions

TheBdustBprojectilesBenterBaBsmallBapertureBwithinBaBtubeBandBimpactB
ontoBaBthinBbar1BQrowthBandBerosionBofBaBtargetBinBindivdualBcollisionsB
canBbeBdetected1BToBpreventBparticlesBtoBreturnBbyBgravityBtheBtargetsB
areBinclinedBandBplacedBhigherBthanBtheBcentrifuge1BBBB

OnBtheBleftBanBexampleBforBsimoultaneousBmassB
accretionBandBerosionBisBshown1BSsBcanBbeB
comparedBinBtheBhighlightedBframesBbeforeBandBafterB
anBimpactBofBaBfastBdustBparticleBTvBJBW61<mµsAB
,,OµmBinBdiameterIBtheBsmallBhillBonBtopBisBlost1BStB
theBsameBtimeBaBnewBsmallBhillBisBbuiltBupBagainIB
whereBtheBparticleBimpactedBtheBtarget1BOnBtheBrightB
anBexampleBforBmassBaccretionBisBalsoBshown1BSfterB
aBmultipleBimpactBofBdustBparticlesBFB224µmBinB
diameterBTvBJBW61<mµsAIBnewBsmallBhillsBareBbuiltBup1

NustBcollisionsBareBoneBpossibilityBtoBgrowBplanetesimals1BInBprotoplanetaryBdisksBrelativeBvelocitiesBofBdustBaggregatesBcanBreachB74mµsBTWeidenschillingB)BüuzziB2&&RA1BLorB
thisBreasonBweBstudyBtheBdestructiveBorBconstructiveBnatureBofBhighBspeedBdustBcollisionsBinBlaboratoryBexperiments1BWeBextendBpreviousBworkBofBTeiserIBJ1BetBal1B,422aBandB
TeiserIBJ1B,422bBtoBmodelBtheBselfBconsistentBevolutionBofBaBtargetBuponBcontinuousBimpactsBofBsubmmBdustBaggregatesBatBcollisionBvelocitiesBupBtoB<2mµs1BHxistingBlargeBbodiesB
growBfurtherBbyBscavengingBsmallerBaggregatesBwithBhighBefficiency1B

Introduction:
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NustBaggregatesBareB
buildBupBonBaBmetalBplateB
withBandBwithoutB
reaccretedBejecta1B
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TheyBhaveBsizesBofBaboutBRcmBinBlengthBandB
417cmBinBheight1BTheBvolumeBfillingBfactorsB
haveBvaluesBbetweenB41R6RBandB41R&2BforBtheB
accumulationsBwithoutBreaccretedBdustB
materialBandB41,6BandB41R,BforBtheB
accumulationsBwithBreaccretedBmaterial1BTheB
volumeBfillingBfactorBincreasesBonlyBslightlyB
fromB41R,BtoB41R6BbetweenB<mµsBandBW&mµs1
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