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This paperis addressedto thestudyof the fine structureof relative fluctuationsof air density
at thealtitudesof 25-65km basedonobservationsof stellarscintillationfrom the"Mir" orbital
scientific stationin 1996-1999.The spatialresolutionwasequalto a few decimeters,which
allowedus to obtainexperimentalestimatesof theKolmogorov andbuoyancy scalestogether
with thestructurecharacteristicsof isotropicandanisotropiccomponentsof thespectraof air
densityinhomogeneities.Theobservationsof starslocatedin differentpositionswith respectto
theorbit planeallowedusto studyeachof thecomponentsseparately. It is likely thatthespatial
structureof suchsmall-scaledensityfluctuationsat thesealtitudeshasbeenstudiedfor thefirst
time.
We describedthe structureof stratosphericinhomogeneitiesby usingthe 3D spectraldensity.
In orderto restoreit on thebasisof theobservationsof scintillationswepresented3D spectrum
asa sumof two components:isotropicandanisotropic.We usedan analogof the Oboukhov
model for the first component.We parameterizedthe secondcomponentassumingthat it is
generatedby thesuperpositionof randomsaturatedinternalgravity waves.Eachcomponentis
describedby two fitting parameters:dissipativescaleandstructurecharacteristic.Modernthe-
ory of scintillationsallows usto connectmeasuredscintillationspectrawith thespatialspectra
of air density. Model studiesshowed that the observation could give sufficient informationto
restorethesefour parameters.We usedthemaximumlikelihoodmethodto find thesoughtpa-
rameters.We processedthe dataobtainedin 14 seriesof observationsof stellaroccultations.
Theseobservationsarerelatedto thelatitudinalbandbetween
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The altitude functionsof dissipative scalesandof the structurecharacteristicsareshown for
altitudesbetween27 and65 km. We estimatedthe altitudedependenceof the kinetic energy
dissipationrateby usingtheparametersfoundfor the isotropiccomponentof 3D spectra.Ob-
tainedresultsarecomparedwith existingmodelsandwith resultsof thedifferentexperiments.


