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Abstract: Odinis a 250 kg classsatellitebuilt in co-operatiorbetweenSweden Canada,
France,and Finlandandlaunchedin February2001.It carriestwo instrumentsa 4-band
sub-millimetreradiometerusedfor both astronomyand atmosphericscienceand an optical
spectrometeand infraredimaging systemfor purely atmospheriobsenations.As part of
the joint missionOdin will obsere the atmospheridimb for 50% of the obsenation time
producingprofiles of mary speciesof interestin the middle atmospheravith a vertical
resolutionof 1-2 km. Thesespeciesnclude,amongothers,ozone,nitrogendioxide, chlorine
monoxide,nitric acid, watervapour and nitrous oxide. An overview of the missionandthe
plannedmeasurementis given.

PACS Nos.: 42.68Mj, 94.10Dy 95.55Fw

Résumé Odin estun satellitede la classedes250 kg construiten collaborationpar la
Suéde e Canadala Franceet la Finlande.ll a étélancéen février 2001.11 transporte
deuxinstruments un radiométresous-millimétriquea quatrebandespour desmesures
atmosphériquest astronomique®t un spectromeétreptiqueavec systemed’imagerie
infrarougepour desmesurege I'atmosphéreDansce projet conjoint, il estprévu qu’Odin
obsere le limbe atmosphériqu@endants0% du tempsd’obsenation, afin de déterminerles
concentrationsle composésntéressantslansl’atmosphéremoyenne,avec une précisionde
1-2 km. Cescomposésncluent, parmid’autres,'ozone, le bioxyde d'azote,le monoxydede
chlore,l'acide nitrique, la vapeurd’eauet I'oxyde nitreux.

[Traduit par la Rédaction]

Introduction

Thegenesi®ftheOdinprojectwastheresultof discussionbetweeranumberof radioastronomers
and atmosphericscientistsin 1990 of a possiblesynegism betweenthe respectre needsof radio
astronomyand Earth obsenration from space For astronomywith the exceptionof a few windows,
the sub-millimetrespectralregion is only accessibldrom spaceand at the sametime the spectral
region offers increasedsensitvity for the measuremendf importanttracegasesn the stratosphere.
Initial discussiondocusedon watervapourand carbonmonoxide,both importantmoleculesin the
mesospherandtheinterstellarmedium,andgraduallyexpandedo embraceothermoleculessuchas
chlorine monoxidein the stratosphereDuring thesediscussionst also becameclearthat a second
instrumentan optical spectrographyould be requiredto measuresomeof the specieghatcannotbe
measuredn the sub-millimetreregion.

Thus,afterafeasibility andphase-Astudythatresultedn ajoint mission,Odin becamehethird in
aserief Swedistsmallsatellitedollowing Viking (Geophys. Res. Lett. 14(4) (1987),J. Geophys. Res.
95(A5) (1990),andFreja(Space ci. Rev. 70(3—4)(1994);bothof theseearliersatellitesverededicated
to magnetosphericesearchThe Odin missionbecamea reality with the launchof the satelliteon
20 February2001,from Swobodry in easterrSiberia.

The goalsof the atmospheric mission

Themajorquestiorin atmosphericcienceatthetime of theinitial discussionor the Odin project,
andstill istodayistheextentto whichhumansarechangingheatmospheriervironment.Thediscovery
of the ozonehole over Antarctica[1] illustratedin a very dramaticmannerthathumaneffectscanbe
considerablandquite unexpected.Theincreasdn the chlorineburdenin the stratosphereausecdy
CFC (chloro-fluoro-carbonsieleaseproducesa nonlinearresponseén the ozoneconcentratiorn the
australspring.This reductionin ozoneconcentrations dueto thetransformatiorof chlorinereserwir
specieso photochemicallyactive formsthroughinteractionwith polarstratosphericlouds(PSCs)The
restrictionson CFCreleaseshathave now beenadoptecdby theinternationacommunityhave already
ledto areductionin thetropospherichlorinevaluesandthe stratospherivaluesappeato bepeaking.
However, thedownwardtemperaturérendin the stratospherdueto thereducedzonevalues,aswell
asincreasecamountsof CO, andothergreenhousgasesmayleadto anincreasedPSCoccurrence,
andfasterheterogeneousactionratesat lower temperaturesnay delaytherecovery of ozoneg[2,3].

Theinitial goalsfor the Odin mission,expressediearly10 yearsago[4] wereasfollows:
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Stratospheric ozonescience:To elucidatethe geographicaéxtent of andmechanismsespon-
sible for ozonedepletionin the “ozone hole” region andto studydilution effectsandpossible
heterogeneoushemistryevenoutsideof the polarregionsdueto sulphateaerosols.

Mesosphericozonescience:To establishthe relative role of odd hydrogenchemistryandthe
effectsof orderedandturbulenttransportandcorpuscularadiation.

SummermesospheescienceTo establistthevariability of mesospheriwatervapourincluding
anassessmerf therequiredfluxesfor aerosoformationin the polarmesosphere.

Coupling of atmospheric regions: To study someof the mechanismghat provide coupling
betweenthe upperandlower atmosphereg.g.,dovnward transportof aurorallyenhancedNO
with its effectson ozonephotochemistrnandthe verticalexchangeof minor speciesuchasodd
oxygen,CO,andH;0.

Although our scientificunderstandingparticularly of the stratospherehasadwancedsincethese
goalswerefirst definedtherehave beenonly minor modificationsfor theactualmission.Odinwill pro-
videthree-dimensionalistributionsof ozonefrom about14 km throughto theuppermmesospherefger
thermosphergyearl00km, with 1.5km verticalresolution Fourdifferentmeasuremeriechniquesvill
be employed: sub-millimetrespectroscop usingseveral lines[5], limb DOAS [6], comparatie limb
radianceof the Rayleigh-scatteregunlight[7,8], andthe 1.27 um emissionfrom the ozonephotolysis
productOz(lAg) [9]. Thesemeasuremertechniquesave very differentphysicalbasesandoverlap-
pingaltituderegions.ThusOdinwill provide acontinuousnternalvalidationof boththemeasurements
andanalysistechniquesOdin will alsomaptheglobaldistribution of CIO with muchhigheraccurag
than hasbeenpreviously possible(<20% uncertaintyin single scans)Although Odin is unableto
measure¢hereseroir speciedor chlorinetheseshouldbeavailablefrom othermissionsnotablyESAs
ENVISAT missionthatis duefor launchlate in 2001,and so will provide opportunitiesfor budget
studiesThedeterminatiorof ozonelossrateswill alsobesimplifiedby themeasurementsf N2O as it
will bepossibleto unambiguouslgeparatelynamicaleffectsandchemicaleffects.This s particularly
importantin thenorthernpolarregionasthevortex break-ups controlledby dynamicsTherole of odd
nitrogenwill alsobe determinedhroughthe measuremeraf NO, with the optical spectrographand
HNO3; andNO with the microwave radiometerDataassimilationstudieswill be very significantfor
animproved understandin@f all of theseprocessesAs Odinis flying atthetime of the solar/auroral
maximumit will alsobepossibleto studytheeffectsof particleprecipitationonthelowerthermospheric
concentratiorof NO.

The recentdiscovery of layersof excesswatervapour[10] in the mesospherbdasincreasedur
interestin this part of the Odin mission.Odin will make importantglobal measurementsf the odd
hydrogencomponent$1,0, andHO» atthe sametime asit measuresvatervapourandozone.ln the
summermesopauseegion the combinationof accuratewatervapourmeasurementand noctilucent
cloud(NLC) particleobsenation,togethemvith temperatureshouldprovide new informationonthose
factorsthatcontrol NLC formationandthusthe significanceof the obsered trendsin the occurrence
of theseclouds[11-18].

The Odin satellite

Thedualnatureof the Odin mission(astronomyandaeronomyhasdictatedthe designof boththe
satelliteplatformandthe payload.

The astronomyrequirementsnclude accuratehree-axigpointing, the highestpossiblesensitvity
for thesub-millimetrerecevers,thermalstability of the platformto minimizedrift in therecevers,both
high (150kHz) andmedium(1 MHz) spectrakesolution,andalow-lossantenna.

Theaeronomybsenrationsdemandanantennavith low-sidelobes scanningf boththeradiometer
andopticalspectrograpffields of view throughtheatmospheri¢cimb, from 5—-120km tangentaltitude,
with goodrealtime andreconstructettnowledge.ln additionthe spectrograpklit mustbemaintained
parallelto the Earthlimb. Finally, the missionlifetime mustbeatleast2 years.

Theserequirementdiave resultedn a compactsmall satellitewith dimension® x 3.8 x 3.8 min
flight configuration(seeFig. 1). Thesatelliteincludesa 1.1 m Gregoriantelescopewith lessthan10 um
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Fig. 1. Explodedview of the Odin Spacecraft.

Star trackers

Radiometer

Antenna Solar array

rmssurfaceroughnessan80 K mechanicatoolerandanadwancedattitudecontrolsystem(ACS)that
moves the entiresatelliteto performthelimb-scangequiredfor theaeronomyobsenations.

The ACS usesstar trackers as the main sensorswith backupfrom gyros, magnetometersand
SunsensorsReactionwheelsand magneticcoils sene as actuatorsThe ACS hasseveral modesthat
includeaninertial pointingmodewith 10” pointingaccurag, a limb-scanningnodewith 5’ realtime
knowledge,and muchbetterthan 1’ reconstructednowledge,aswell asa limb-trackingmode.The
gyro drift betweeraccuratestartracler fixeslimits the pointingknowledge.

Although the satelliteis small all systemunits, with the exceptionof the mechanicakoolerand
the solarpanels have full redundang. The variousrequirement®f the combinedmissionhave also
impactedontheorbit selectionMaximumpowerfrom thesolararrayandmaximumthermalprotection
is affordedby an0600-180@Gun-synchronousrbit andthefinal choiceof an18:00LT ascendingnode
was dictatedby the aeronomyemphasion the northernhemisphere.

The sub-millimetre radiometer (SMR)

The radiometerconsistsof 4 sub-millimetrechannelsand 1 mm wave channel.The choice of
frequenciess describedn anaccompawing paper{19].

Theincomingradiationis directedby a moving mirror to eitherof thetwo blocksof receversA or
B andC (seeFig. 2). Theseparatiortbetweerthe millimetre channelC andthe sub-millimetrechannels
B1 andB2 is achieved with adichroicfilter. Within a sub-millimetreblock separatioris achieved using
polarizatiorwhile Martin—Pulpetinterferometergreemployedto provide singlesidebandiltering and
injectioninto the Schottly mixers.The local oscillatorsare varactortuned Gunndiodesfollowed by
doublerandtripler stagesThemixersandlF amplifiersareinsideacryostataindcooledto approximately
130K by a80K Stirling cycle cooler Themeasuredetectomoisetemperaturearecloseto 3000K for
thesub-millimetrechannel&nd600K for themillimetrechannelDetections achieved usingtwo hybrid
autocorrelatospectrometer6AC1 andAC2) andanacousto-opticaspectrometefAOS)ary of which
canbe connectedo ary of the front ends(recevers).In addition,AC1 is hard-wiredthrougha single
combinetotheAl andA2 mixerssothata400MHz blockin eachbandcanbesimultaneouslyneasured
usinga singlespectrometeiSimilarly AC2 is hard-wiredto mixersB1 andB2. The AC spectrometers
have selectableesolutiondrom 150kHz to 1.2 MHz andcorrespondingpectrakcoverageof 100and
800MHz. OneAC includesa3-unitfilterbankthatis permanentizonnectedo the119GHz channefor
temperature/pressudeterminatiof20,21]. TheAOS hasaspectratoverageof 1 GHzandaresolution
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Fig. 2. Block diagramof the Odinradiometer
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of approximatelyl MHz. Severalreadoutmodeshave beenimplementedo reducethe volumeof data
from theAOS by appropriatdinningof spectrachannelsDatafrom all of thespectrometerarestored
in a120MB massmemoryuntil the next downlink transmissioropportunity

Eachof the sub-millimetreunitsis tunableover a 17 GHz rangeby usingboth sidebandsandthe
tunability of theGunndiodes Spacegualifiedmechanismsyith failsafepositionsatthemostimportant
frequeng settings,are usedto tunethe sidebandilters andthe LO injection. This flexibility allows
coverageof mostof the spectrakegionsthatareof interestfor bothastronomyandaeronomy

While oneblock of mixersis observingthe atmospher¢hroughthe telescopehe otheris directed
towarda calibrationmechanisnwhereit canview eithertheinternalambienttemperaturdoador cold
spacehroughoneof two openingsn thespacecraftin thisway any drift in thedetectorganbeproperly
compensated.

The optical spectrograph and infrared imager (OSIRIS)

The optical componenif the Odin satellite,which is only usedfor the aeronomymission,is a
combinedopticalspectrograplandinfraredimagingsystem(OSIRIS).Theentranceslit for theoptical
spectrographs aligned parallel to the horizon, to minimize height smearing,while the three one-
dimensionahrraydetectorsn theinfraredimagerarealignedperpendiculato thehorizon.For theOdin
aeronomyobsenationsthe SMR andOSIRIS,which areco-aligned point at the limb andthenodding
of the entirespacecrafprovidesthe rangeof tangentaltitudesthatis requiredfor the determinatiorof
the heightdistributions.The OSIRISdataareof two types:

1. Scatteredunlightspectraontainingatmospheriabsorptiorieaturesithin thewavelengttrange
280-800nm — thesedatawill be providedby the opticalspectrograph.

2. Atmosphericemissiorfeatureqairglow) in thewavelengthrange280-800nmandnearl270nm
and 1530nm — thesedatawill be provided by both the optical spectrograplandthe infrared
imager

In thecaseof thescatteredolarspectrahe Sunactsasalight sourceagainswhichabsorptiorby lines
anddiffusebandsof speciesuchasozoneandNO, canbe measuredandhencecolumnabundances
inferred.An exampleof the on-orbitscatteredimb spectracalculatedusingthe MODTRAN code,is
shavn in Fig. 3. Thegeneraldecreasén the scatteredntensitybelov 330nmis dueto both Rayleigh
extinction andozoneabsorptionthe broadabsorptiorfeaturenear550 nm is alsodueto ozonewhile
thenarrav featureat 762nmis dueto molecularoxygen.lt is theapplicationof wavelengthcorrelation
techniquego thesespectrathat allows the column concentration®f the absorbingspeciego bere-
coveredwith greatsensitvity. ThistechniquecommonlycalledDOAS (differentialopticalabsorption
spectroscoy), hasbeensuccessfullyusedwith ground-basedbsenationsof thepolaratmospher22]
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Fig. 3. Typical on-orbitlimb spectrahatwill bemeasuredvith OSIRIS.Thesespectraverecalculatedusingthe
MODTRAN codefor high-latitudewinter conditionsandcorvolvedwith a10 A slit function.
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andis presentlybeingexploited by the GOME satellite[23]. However, the highly structurecdhatureof
theilluminating spectrummeanghat particularcaremustbe taken with the absorptioncrosssections
usedin the DOAS retrievals.As alreadynotedthereis acomplementaryatureto the opticalandSMR
obsenationsand,while eachinstrumentcanoperateon its own, it is the collaboratve useof the data
thatwill enhanceheretrievalsfrom bothinstruments.

The optical spectrographwhich operatesover the wavelengthrange280—800nm, is a modified
Ebert-Fastiewith anaspheriggratingandan ordersorterprism that eliminatesspectraloverlap. It is
the novel designof the ordersorter prism that moves the light out of the planeof the grating that
providesamajorreductionin thespectracrosstalk. It is readilyapparenfrom themodeldatashovn in
Fig. 3 thatfor low-tangentaltitude obsenationswavelengthsear300 nm areparticularlysusceptible
to contaminatiorfrom the bright visible region signals.This spectrakrosstalk is further complicated
by thewavelengthdependencef thequantumefficiengy of the CCD detectora1353x 286array The
actualdetectoiis operatedn aframetransfeMPPmodewith only 32rows of theimagingsectionof the
arrayilluminatedby theslitimage Radiationdetecteautsidetheslit imageprovidesinformationonthe
internalscatteringpropertiesof the spectrograptandso allows this aspecf theimagerperformance
to bemonitoredthroughouthe Odin mission.Thedetectolis cooledpassiely througha large radiator
plate,althoughit wasinitially plannedo usethermoelectricooling.As OSIRISis pointedatthelimb,
theentrancsslit tothespectrograpbubtendsiregion30kmlongby 1 km high,thebrightEarthis always
closeto the optical axis so goodrejectionof off-axis scatteredight is essentialFor the spectrograph
the effect of this scatteredight hasbeenreducedhroughthe useof a beam-foldmirror thatis located
betweerthetelescopamirror andthe entranceslit. However, the choiceof the orbit ascendinghodeis
alsoanimportantfactor As Odinis in a Sun-synchronou&8:00LT ascending-noderbit it operates
closeto theterminatorsothatthereis a significantreductionin the albedocomponenbf the scattered
light.

The infraredimagerpart of OSIRISis threeseparateo-alignedsingle-lensmagersoperatingat
1263,1273,and1530nm. Thespectrategionsareselectedisinginterferencdilters andtheimagingis
achieved with one-dimensiondhGaAs(128pixel) lineararraysthatarethermoelectricallycooled.The
detectordark currentis monitoredthroughthe useof 18 masled pixels at oneendof eacharray The
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spectraregionshave beenselectedo provide aredundang in the obsenation of the oxygeninfrared
atmospheridbandat 1270nm. This airglow featureis excitedin the daytimethroughthe photolysisof
ozoneAs thereis a differentamountof self-absorptiorior eachof thetwo selectedvavelengthregions
the comparisorof the obsened intensitiesalsoprovidesnew informationon atmospheri@absorption.
It shouldbe notedthatthe oxygenairglow brightnesss so large thatthe Rayleigh-scatteredignalat
thiswavelengthis notsignificantabore atangentltitudeof 30 km [24]. The1530nmimagerobsenres
both Rayleigh-scatteredunlight and the OH Meinel vibrational-rotationabandairglow (thereare
contributionsfrom boththe3-1and4-2bands)Duringthedaytheairglow signalis closeto thelimit of
detectiorbut aftersunsetheairglow is readily detectableThesemeasurementsanbe combinedwith
thederived ozoneconcentrationto derivetheatomichydrogerprofilein theatmospher@ theregion of
theMeinel bandemissionThesedatacanalsobe extendedwith the spectrograplairglow obsenations
to allow new studiesof the mesospheriairglow. However, the primary new capabilityaffordedby the
imageris theability to make tomographiombsenationsthatcanbe usedto provide horizontalstructure
information(betterthan300km resolutionfrom thelimb obsenations.Thisrepresentamajoradwance
over currentlimb-observingtechniques.

Theinfraredimagerobsenationsareinvertedusingatechniquethatfollows thetomographigro-
cedurethat was developedby membersof the Odin team[25-27]. This techniqueprovides a high
spatialresolutiontwo-dimensionapictureof the obsened emissionsHowever, the actualretrieval of
the minor specieoncentrationgrom the two-dimensionakmission-ratelistributionsis complicated
by absorptiorandrequiresheapplicationof anadaptve-inversionalgorithm[27].

Preliminarywork during the OSIRIS phase-Astudydemonstratethatthe developmentmodel of
the OSIRISinstrumentshouldbe capableof providing the DOAS measurementequiredfor the Odin
aeronomyobjectives. However, the various contritutions to the radianceobsened in the limb near
twilight arequite complicatedandit hasbeennecessaryo develop,andtest,new retrieval algorithms
[28—-32]. The unabsorbetbroad-band-scatterdight alsocontainanformationaboutbothatmospheric
temperaturandaerosolsThescaleneightof theunabsorbedcatteredunlightprovidestheatmospheric
temperaturerofile [33,34] andary significantdeparturesrom the altitudedistribution expectedfor a
Rayleigh-scatteringtmosphereanbeinterpretedn termsof aerosolsandaback-scatteringatio[35].

The orbit and spacecraft orientation

As notedtheOdinorbitis circularSunsynchronousat620km, with theascendingnodeat 18:00LT.
This ensuresmaximumpower to the satelliteand also provides a stablethermalervironmentsince
eclipsesonly occurfor a restrictedperiod during the year (aroundthe northernhemispheresummer
solstice).Odin will beflown sothatthe solarpanelsarealwaysorientatedwithin 35° of the Sun.This
ensureghat the power productionis at least80% of its maximumvalue and that the payloadand
telescoparealwaysshadedrom directsunlight. This providesadditionalspacecrafthermalstability
thatis particularlyimportantfor theastronomymissionasthesourcesareweakandverylongintegration
timeswill beneeded.

The observation modes

While the Odin radiometelis very flexible the limited numberof receversandspectrometerpre-
cludessimultaneousbsenationsof all specief interestFourmainobservingnodeshave, therefore,
beendefinedthestratospherienode theoddnitrogenmode theoddhydrogermode andthewateriso-
topemode.Thenamesave beenchoserto reflectthe primary, but nottheonly, scientifictopicfor each
mode.For instancethe odd hydrogenmodewill alsobe usedto studythe watervapourconcentration
in theupperpartof the mesospherduringdedicatechoctilucentcloudstudies.

In the stratospherienode (seeref. 19 for a list of the frequeng settings),the tamget speciedfor
the SMRwill be:ozone hitric acid,chlorinemonoxide andnitrousoxide while OSIRISwill measure
ozone,hitrogendioxide, brominemonoxide,OCIO, andaerosolsThe terrestrialimb is scannedit a
rateof 0.75kms~1 continuouslyfrom 7—-60km with calibrationsperformedat boththetop andbottom
of eachscan.lt is anticipatedhatsinglescanprofilescanbe producedor all species.
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In the odd nitrogenmodenitric oxide will be measuredn the middle and upperstratosphereso
giving themodeits nameWith measurementsf thesourcegasN2O andthereserwir HNO3, combined
with the OSIRISNO; measurementst will be possibleto evaluatethe partitioning of odd nitrogen
derived in models.This modealsoprovidesmeasurementsf ozoneandHO».

In theoddhydrogemrmodeHO, andH»05 arethe maintamets,togethemwith their sourcegasH,0.
Watervapouris measuredn two frequeng rangesthat allow completecoveragefrom below 15 to
90km. Unfortunatelytheoddhydrogerspeciesredifficult to measurendconsiderableveragingwill
berequiredto obtainagoodsignal.

In the lattertwo modeslimb scanningwill be performedfrom 7—100km with calibrationsagain
beingperformedat both the top andbottomof eachscan.In the waterisotopemodeHDO and H280
will bethetamgetsof interestandwill be measuregimultaneouslyvith N2O, HNOs, andozone.

The observation program

As hasbeennotedOdinis atwo-disciplinesatelliteandthe atmospherieneasurementisave to be
interleaved with the astronomyobsenations.The basicprinciple is that eachdiscipline shouldhave
50% of the available observingtime. To allow for the possibility of extendedperiodsof obsenations
the basicaeronomyobsenation will be one completesetof 15 orbits (1 day) repeateceach3 days
andexecutedwith the receverssetto the stratospherienode.In additiontherewill be anextra day of
obsenationsaftereachthird basicday. This extradaywill beusedfor obsenationsin oneof theother
modesTo facilitatestudiesof rapidly changingsituations aswell asmoredetailedstudiestwo blocks
of seven daysareresenedduringthe northernandsoutherrhemispherepringperiods.Theseperiods
will beintroducedinto the programwhenthe geophysicakituationis of particularinterest.They are
nominally shavn in Fig. 4, the distribution of observingtime betweenaeronomyand astronomyas
beingat the beginning of Februaryand Octoberrespectiely. A further specialperiodhasbeenadded
in July for studiesof the northernhemispheressummemesopauseegion. All daysduring this period
thatarenot part of the basicprogramwill be dedicatedo the obserationsof the mesopauseegion
in the northernhemisphereThis studywill usethe odd hydrogenmodeto provide the mostsensitve
measurementsf watervapourandwill have arestrictedaltitudescanfrom 70-110km to provide better
horizontalcoverage.

Unfortunatelythe characteristicef the Odin orbit, andtherequirementhatthesolarpanelsbekept
within 35° of theSun,aresuchthattheregion of thesky thatis of greatesinteresto theastronomershe
galacticplaneandcentrejs only obsenablein MarchandSeptembeiTo alleviatetheover subscription
of astronomytime someextra daysare assignedo astronomyduring SeptemberDuring this period
stratosphericneasurementareonly madeevery sixth day. The choiceof the australspringtimerather
thantheartic springwas madebecausé¢he ascendinghodeof the Odin orbit hasbeenselectedsoasto
allow optical measurementasearly aspossiblein the northernhemisphereThis meanghatit is not
possibleto measuren the Antarcticstratospheren September

Data processing and analysis

All spacecraftommandand datareceptionis performedby the groundstationat Esrangenear
Kiruna,in northernSwedenApproximatelyl0of the14—15orbitsperdayaresuitablefor dataretrieval.
Dataaretransmittedn a FIFO methodto thegroundstationwherethey areseparatedccordingo their
origin: houseleeping AOS,AC1,etc.They arethentransferredusingftp, tothemainOdindatastorage
centre,the paralleldatacentre(PDC) in Stockholm.The differentinstrumentgroupsare notified via
emailwhennew datahave beenplacedin thecentre Level 0—1processindor theradiometeiis carried
out at ChalmersUniversity of Technologywhile the OSIRIS dataare processedt the University of
Saskatch@an.Level 1files,in HDF format,arereturnedo thePDCsothatLevel 1-2processinganbe
made For theradiometethemainprocessingvill occuratthe Departmenbf Meteorology Stockholm
University (MISU) with validationprocessingtthe Obsenatoirede BordeauxTheforwardmodeling
andinversionproceduresaredescribedn otherpaperq19,36,37]in this issue.For OSIRISthe main
processingwill occurat both the University of Saskatch@an and at the FMI facility at Sodankla,
Finland.

©2002NRC Canada
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Fig. 4. Thedistribution of observingtime betweerthe aeronomyandastronomyprograms.
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Conclusions

The Odin smallsatellitecarriesa complemenbdf new instrumentghatwill provide uniquedataon
thecompositiorof themiddleatmospherdn particularOdinwill betheonly satellitewith a capability
to measurective chlorinefor the next few years.
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