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Our continualquesttowardsa deeperunderstandingof weatherandclimateanda significantly
improved skill to predict their future behavior dependscritically on our knowledgeof the
presentstructureof theatmosphereandits variations.Herewe presentanddiscussa particular
implementationof the spacecraftradio occultation techniquedesignedto characterizethe
thermodynamicand compositionalstructureof the atmosphere.We have referred to this
conceptby severalnamesdependingon our emphasis.Our initial intenseeffort to developthis
conceptwastheAtmosphericMoistureandOceanReflectionExperiment(AMORE) proposal
submittedto theEarthSystemSciencePathfinder(ESSP)AO in 1998.TheActiveTropospheric
OzoneandMoistureSounder(ATOMS), submittedin 1998aswell, is anongoingInstrument
Incubator Program(IIP). In the presentcontext, we will use the acronym, BRIGHTOC,
standingfor Bi-static Radar Imaging of Geopotential,Humidity, Temperature,Ozoneand
Clouds,similar to theacronym usedby Kursinskiet al. (2002).We will summarizethehistory
of the US effort in developingthis technique.We will summarizethe resultsof Kursinskiet
al. (2002a)who focusedprimarily on clearsky conditionsandthenextendedtheevaluationof
theseobservationsto cloudyconditions(Kursinskiet al., 2002b).We will alsobriefly describe
expectedaccuraciesandapplicationsof thetechniquefor amissionconceptat Mars.
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