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Introduction:
9AferrofluidWAwhichAisAcomprisedAofAnanoscaleAironAparticlesA
suspendedAinAaAsuspensionAliquidWAdeformsAwhenAsubjectedAtoAanA
externalAmagneticAfieldOATheAdeformationAofAaAferrofluidAandAtheA
onsetAofAsurfaceAdeformationA.NormalAFieldAInstabilityWANFI(AisA
partiallyAcharacterizedAbyAtheAstrengthAofAtheAgravitationalAfieldOAWeA
willAexamineAthisAbehaviorAandAdependenceAinAaAsoundingArocketA
payloadO

OurApayloadAincorporatesAaAferrofluidAsampleAandAaAuniformA
magneticAfieldAwhichAcanAbeAvariedAacrossAaAdiscreteArangeAofA
valuesOAWeAwillAobtainAvideoAofAtheAferrofluid’sAbehaviorAinA
microgravityAandAcompareAitAtoAdataAtakenAinAearth’sAgravityO

ResearchSObjectives:
2OAAObserveAtheAonsetAofANFIAinAaAferrofluidAasAaAfunctionAofAappliedA
magneticAfieldO
HOAA°haracterizeAtheAroleAofAgravityAinAstabilizingAtheAsurfaceAofAtheA
ferrofluidAagainstAdeformationAdrivenAbyAmagnetizationO

ExperimentSDesign:
OurApayloadAcentersAaroundAaAferrofluidAcapsuleAmountedAbetweenA
aApairAofAHelmholtzAcoilsWAwhichAproduceAaAuniformAmagneticAfieldAinA
theAregionAofAtheAferrofluidOA9ApairAofAcamerasArecordAvideoAofAtheA
ferrofluidAdeformationO

GroundSDataSResults:
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RockSat-CSflight:

TerriorkOrionARocket

Build:S
PayloadAsize3A8OZAinAdiameterWA8OUAinAheight
PayloadAweight3AH1±1OHAlbs
°enterAofAMass3A2x2x2inAofAcenter
MaximumAGkload3AHUg
MaximumApayloadAtemperature3A81°F
SpinARateA.Hz(3A2OZkUOE
FullyAautonomous
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FurtherSResearch:
FurtherAresearchAincludesAobtainingAvideoAofAourAferrofluidAinA
microgravityAtoAdetermineAtheAonsetAofANFIAandAitsA
dependenceAonAgravityOA9AcontinuouslyAvaryingAmagneticAfieldA
isAcurrentlyAbeingAimplementedAandAundergoingAgroundAtestingA
inApreparationAforAreklaunchAinAJuneAH12UOAA9AcontinuouslyA
varyingAmagneticAfieldAwillAallowAobserversAtoAmoreAaccuratelyA
determineAtheAonsetAmagneticAfieldAinAbothA2kAandA
1kgO

InAmicrogravityAconditionsWAweAexpectAtheAonsetAmagneticAfieldA
toAoccurAatAlessAthanA2UAGaussWAtheAcriticalAmagneticAfieldAinA
2kgAconditionsO

9boveWAweAshowAimageAstillsAofAourAferrofluidAsampleAtakenA
withAaAHackH6AcameraAwithAdifferentAappliedAmagneticAfieldsOA
±elowWAweAshowAaAplotAofAtheAmeasuredApeakAheightsAversusA
theAappliedAmagneticAfieldWAasAwellAasAaAlogarithmicallykscaledA
plotAofAtheApeakAheightAversusAtheAappliedAmagneticAfieldO

±asedAonAourAgroundAdataWAweAfindAtheAonsetAofANFIAtoAoccurAatA
approximatelyA2UAGaussOAATheAcalculatedAvalueAforAtheAonsetAofA
NFIAisAbetweenAHHO0AandAHYO2AGaussWAwhichAisAcloseAtoWAbutA
doesAnotAcorrespondAtoWAourAexperimentalAvalueO


