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Two typesof occultationtechniquesextinctive andrefractive, have beenusedfor mary years
to determinethe compositionandstructureof the atmospheresf Earth,andotherplanetsand
their satellites Historically thesetwo occultationtechniquesave beenusedseparatelyHow-
ever, they arecomplementaryandanoccultationusingbothmethodsogethemould allow oc-
cultationmeasurement® probemoreaccuratelya larger altituderange.In this paperwe will
presenta brief summaryof thesetwo techniquesisingstarasa light sourceandthe history of
theirdevelopmentapplicationsandachiezementsin particular wewill presentnew approach
to probethe Earth's atmospherdy usingcombinedextinctive andrefractive stellaroccultation
measurementd.hetechniqueas demonstratedisingdatafrom the Ultraviolet andVisible Im-
agersandSpectrographitmager(UVISI) onthe MidcourseSpaceExperimen{MSX) satellite.
We show thatthis combineoccultationtechniquecanprovide numberdensityprofilesof atmo-
sphericspeciesrom spectrographimeasurementsf therelative extinction of starlightaswell
asthebulk propertiesof the atmospherdérom obsenationsof the refractionof light. Over 150
stellaroccultationexperimentsvereconductedoy MSX/UVISI. Comparisonsvith resultsob-
tainedby groundbasetidar, balloonozonesondesndotherozoneprofiling instrumentssuch
asSAGE, PQAM, andHALOE clearly shawv thatthe stellaroccultationtechniquehasthe po-
tentialto be a powerful, self-calibratingmethodfor remotesensingthe Earth’s atmospherén
generaklndfor thedeterminatiorof ozoneprofilesin the stratospheranduppertropospherén
particular

Stellar occultationtechniqueshave beendevelopedfor mary years.However, the successful
applicationof acombinedefractive andextinctive techniqueo Earthsremotesensingequires
acombinationof acapablespacecrafta suiteof optimizedinstrumentsanda clearunderstand-
ing of the variousoptical processethataffect the measuredtellarradiationsignals.Although
MSX/UVISI wasnot designedor stellaroccultationexperimentsjt did provide a uniqueop-
portunity for us to identify key measuremeninstrumentdesign,and spacecraftesourcese-
quirementdor a future optimizedstellaroccultationexperiment.in this paperwe will present
the lessondearnedand our experiencegainedfrom the MSX/UVISI experimentsandthe at-
mosphericcompositiornretrieval processWe will summarizeéheimplementatiorrequirements
for conductinga successfustellaroccultationexperiment,its possiblefuture applicationsand
associatetiechnicalchallenges.



