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CollisionPExperimentsPatPVaryingPViscosityP(Temperature)

f
–ompoundf chondrulesf eAgAf aref thoughtf tof havef collidedf whilef stillf hotf andf viscousf butf furtherf
constrainsfarefnotfknownfUGoodingfandfKeilfU3°H3?BfWassonfetfalAfU3°°-??AfUnderfwhatfconditionsf
dofviscousfparticlesfstickftogetherRffLowfviscosityfmightfbefbeneficialfforfstickingfatflowfcollisionf
velocitiesf butf iff twof dropletsf collidef violentlyf theyf justf splashf intof numerousf smallerf dropletsf
U:rennf andf Frohnf U3°H°??Af ThereforeBf theref willf bef differentf velocityf thresholdsf separatingf
collisionalf outcomesAf Vnotherf questionf forf reboundingf viscousf particlesf isf whatf energyf fractionf
remainsfasfkineticfenergyforfhowfwellfdofcollisionsfdampfanfinitialfreservoirfofffastfparticlesAfForf
chondrulesfatfafcertainftemperaturefonlyfafcertainfvelocityfrangefwillfresultfinfcollisionsAf–ollisionalf
outcomesf off viscousf particlesf havef tof bef consideredf forf chondrulef andf especiallyf compoundf
chondrulefformationAfForfafgivenfsilicatefatfdifferentfUhigh?ftemperaturesBfviscosityfisfthefobviousf
parameterfthatfchangesfdrasticallyA
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WeffurtherfconductedfcollisionfexperimentsfoffsmallfbasaltfparticlesfU4Fxfmmfdiameter?fthatfwerefheatedfupfonf
af ceramicf mountingAf Vfterf releasef thef particlef fallsf onf af ceramicf surfacef notf furtherf thanf af fewf centimetersf
resultingf inf af collisionf speedf off roughlyf 2AHf mqsAf Thef irregularf shapef off thef particlef resultsf inf af numberf off
differentf collisionf outcomesf andf thusf resultingf inf af largef variationf regardingf thef coefficientf off restitutionAf
Howeverfthefresultsfoffourfinitialfcollisionfexperimentsfshowfafnotablefdecreasefinfthefcoefficientfoffrestitutionf
withftemperaturesfoffoverf3222°–AfThefmeasuredftemperaturefisfthefmeanftemperaturfoffthefsurfacefexplicitlyf
touchingfthefceramicfsurfacefandfnotfthefoftenfmuchfhigherfcoreftemperaturefoffthefparticleA

Ourf goalf isf thef collisionf off heatedf orf almostf meltedf materialf
analogftofthefchondrulesAfForfthefheatingfprocessfwefusefaflaserf
withfafmaximumfopticalfoutputfoffx2fWattAfThefmaterialfinfusefisf
basaltf inf formf off smallf basaltf chipsf whichf aref eitherf lyingf onf af
ceramicfsurfaceforffmountedfonfsmallfceramicftubesA

Thef firstf stepf off ourf experimentf wasf
thef calibrationf off af highFspeedF
cameraAf Inf af seriesf off picturesf wef
determinedf thef correlationf off thef
brightnessf receivedf byf thef cameraf
andf thefmeasuredf temperaturefoff thef
sampleAfThisf isf convenientf forf furtherf
imagef processingf asf wellf asf
necessaryf sincef ourf thermographicf
cameraf isf limitedf tof af maximumf
temperaturefoff°-2°–A
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