EXPLORING THE FINE STRUCTURE OF THE
STRATOSPHERE BY MEANSOF STELLAR
OCCULTATION DATA

A. S.Gurvich*(1)
(1) A.M.Oboukhw Instituteof AtmospheridPhysicsMoscav, RussiarFederation

This paperis addressedo the study of the fine structureof relative fluctuationsof air density
atthealtitudesof 25-65km basedn obsenationsof stellarscintillationfrom the "Mir" orbital
scientific stationin 1996-1999.The spatialresolutionwas equalto a few decimeterswhich
allowed us to obtainexperimentalestimatef the Kolmogorosr andbuoyang/ scalestogether
with the structurecharacteristic®f isotropicandanisotropiccomponent®f the spectraof air
densityinhomogeneitiesThe obsenationsof starslocatedin differentpositionswith respecto
theorbit planeallowedusto studyeachof thecomponentseparatelyit is lik ely thatthespatial
structureof suchsmall-scaladensityfluctuationsat thesealtitudeshasbeenstudiedfor thefirst
time.

We describedhe structureof stratospherignhomogeneitieby usingthe 3D spectraldensity
In orderto restorat onthebasisof the obsenationsof scintillationswe presente@®D spectrum
asa sumof two componentsisotropic and anisotropic.We usedan analogof the Oboukhw
model for the first componentWe parameterizedhe secondcomponentassumingthat it is
generatedy the superpositiorof randomsaturatednternalgravity waves.Eachcomponents
describedy two fitting parametersdissipatve scaleandstructurecharacteristicModernthe-
ory of scintillationsallows usto connectmeasuredcintillation spectrawith the spatialspectra
of air density Model studiesshaved that the obsenation could give sufficient informationto
restorethesefour parametersWe usedthe maximumlik elihoodmethodto find the soughtpa-
rametersWe processedhe dataobtainedin 14 seriesof obsenationsof stellar occultations.
Theseobsenationsarerelatedto thelatitudinalbandbetweent0° Sand50° N.

The altitude functionsof dissipatie scalesand of the structurecharacteristicare shavn for
altitudesbetween27 and 65 km. We estimatedhe altitude dependencef the kinetic enegy
dissipationrate by usingthe parameter$ound for the isotropiccomponenbf 3D spectraOb-
tainedresultsarecomparedvith existing modelsandwith resultsof the differentexperiments.



