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Two typesof occultationtechniques,extinctive andrefractive, have beenusedfor many years
to determinethecompositionandstructureof theatmospheresof Earth,andotherplanets,and
their satellites.Historically thesetwo occultationtechniqueshave beenusedseparately. How-
ever, they arecomplementary, andanoccultationusingbothmethodstogetherwouldallow oc-
cultationmeasurementsto probemoreaccuratelya largeraltituderange.In this paper, we will
presenta brief summaryof thesetwo techniquesusingstarasa light sourceandthehistoryof
theirdevelopment,applicationsandachievements.In particular, wewill presentanew approach
to probetheEarth’s atmosphereby usingcombinedextinctiveandrefractive stellaroccultation
measurements.The techniqueis demonstratedusingdatafrom theUltraviolet andVisible Im-
agersandSpectrographicImager(UVISI) ontheMidcourseSpaceExperiment(MSX) satellite.
Weshow thatthis combineoccultationtechniquecanprovidenumberdensityprofilesof atmo-
sphericspeciesfrom spectrographicmeasurementsof therelativeextinctionof starlightaswell
asthebulk propertiesof theatmospherefrom observationsof therefractionof light. Over 150
stellaroccultationexperimentswereconductedby MSX/UVISI. Comparisonswith resultsob-
tainedby groundbasedlidar, balloonozonesondes,andotherozoneprofiling instrumentssuch
asSAGE, POAM, andHALOE clearlyshow that thestellaroccultationtechniquehasthepo-
tential to bea powerful, self-calibratingmethodfor remotesensingtheEarth’s atmospherein
generalandfor thedeterminationof ozoneprofilesin thestratosphereanduppertropospherein
particular.
Stellaroccultationtechniqueshave beendevelopedfor many years.However, the successful
applicationof acombinedrefractiveandextinctivetechniqueto Earth’sremotesensingrequires
acombinationof acapablespacecraft,asuiteof optimizedinstruments,andaclearunderstand-
ing of thevariousopticalprocessesthataffect themeasuredstellarradiationsignals.Although
MSX/UVISI wasnot designedfor stellaroccultationexperiments,it did provide a uniqueop-
portunity for us to identify key measurement,instrumentdesign,andspacecraftresourcesre-
quirementsfor a futureoptimizedstellaroccultationexperiment.In this paper, we will present
the lessonslearnedandour experiencegainedfrom the MSX/UVISI experimentsandthe at-
mosphericcompositionretrieval process.We will summarizetheimplementationrequirements
for conductinga successfulstellaroccultationexperiment,its possiblefutureapplications,and
associatedtechnicalchallenges.


