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Meteors and AtmosphereMeteors and Atmosphere

Meteor AstronomyMeteor Astronomy

Atmosphere PhysicsAtmosphere Physics

Through the history

Through the history

XXI Century

XXI Century

MeteorologyMeteorology is the interdisciplinary scientific
study of the atmosphere (Wikipedia)
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Meteors altitude measurementsMeteors altitude measurements

80 80 –– 100 100 kmkm

Astronomers amaze physicians:
How HIGHHIGH atmosphere is!



Heating layers Heating layers 
in the atmospherein the atmosphere



OxygenOxygen
«Vacuum ultraviolet» rays



Oxygen and solar UVOxygen and solar UV



Oxygen and solar UVOxygen and solar UV
Upper heating layerUpper heating layer







Oxygen, ozone and solar UVOxygen, ozone and solar UV

Upper heating layerUpper heating layer



Oxygen, ozone and solar UVOxygen, ozone and solar UV

Upper heating layerUpper heating layer

Lower heating layerLower heating layer



Oxygen, ozone and solar UVOxygen, ozone and solar UV

Upper heating layerUpper heating layer

Lower heating layerLower heating layer

METEORS AREAMETEORS AREA



NoctilucentNoctilucent cloudsclouds

Altitude about 85 85 kmkm Pressure
0.000005 0.000005 atmatm

Water ice!Water ice!

Astronomers amaze physicians once more:
How COLDCOLD atmosphere can be! Summer: T < 150 K!



NoctilucentNoctilucent cloudsclouds
Were NOT observed until 1885!

KrakatoaKrakatoa eruptioneruption, 1883, 1883 Comet Comet EnckeEncke’’ss orbit evolutionorbit evolution



Tunguska Tunguska –– June, 30, 1908June, 30, 1908

EARTHEARTH

Bristol, England,
night of July, 1-2, 1908



ββ--TauridsTaurids
((comet comet EnckeEncke, late June, late June))

SUN

Activity is BELOWActivity is BELOW
sporadic levelsporadic level



The reason of clouds appearance:The reason of clouds appearance:

Volcanoes Comet Encke orbit evolution

WE AREWE ARE



The reason of clouds appearance:The reason of clouds appearance:

Mesosphere is not just cold.
It is GETTING COLDER!GETTING COLDER!
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MesosphereMesosphere

Too lowToo low

Too highToo high
(or IgnorosphereIgnorosphere)



Orbital measurementsOrbital measurements



Orbital measurementsOrbital measurements

Schwartz et al., JGR, 2008

Temperature difference

70 km70 km



Methods of soundingMethods of sounding



Twilight soundingTwilight sounding



Twilight soundingTwilight sounding

MULTIPLEMULTIPLE
SCATTERINGSCATTERING

ExperimentalExperimental separation method
using widewide--angle polarizationangle polarization analysis



ObservationsObservations

~70°

540 nm,
Polarization filter

LatitudeLatitude +55+55°°

All-sky camera, designed for polarization measurements



Temperature measurementsTemperature measurements

Ugolnikov, Maslov, 2013, 2014



PolarizationPolarization



Polarization ofPolarization of
scattered emissionscattered emission (80 (80 kmkm))



Polarization ofPolarization of
scattered emissionscattered emission (80 (80 kmkm))



Temporal profile Temporal profile -- summersummer

DUSTDUST

PURE GASPURE GAS



Temporal profile Temporal profile -- summersummer

DUSTDUST

PERSEIDSPERSEIDS

PURE GASPURE GAS



Temporal profile Temporal profile -- AugustAugust



Twilight soundingTwilight sounding

AltitudeAltitude: 81: 81--83 83 kmkm



NoctilucentNoctilucent cloudsclouds

AltitudeAltitude: 81: 81--83 83 kmkm



Thank You!Thank You!
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