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Meteors and Atmosphere

Meteorology is the interdisciplinary scientific™ Atmosphere Physics

study of the atmosphere (Wikipeh_diabﬁ .
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Meteors altitude measurements
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Astronomers amaze physicians:
How HIGH atmosphere is!
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Oxygen and solar UV
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Oxygen and solar UV

Upper neating layer










Oxygen, ozone and solar UV

Upper neating layer

Navelength nm's




Oxygen, ozone and solar UV

Upper neating layer

Lower neziting
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Oxygen, ozone and solar UV

Upper neating layer

Lower neziting




Noctilucent clouds

Astronomers amaze physicians once more:

How COLD atmosphere can be! R TR = 150 K
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Altitude about 85 km Pressure
> 0.000005 atm

Water ice!




Noctilucent clouds

Were NOT observed until 1885! |

Comet Encke




Tunguska — June, 30, 1908

Bristol, England,
night ofi July, 1-2, 1908
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B-Taurids

(comet Encke, late June)
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The reason of clouds appearance:

Voicanoes Comet Enckeorbit-evolution

WE ARE




The reason of clouds appearance:

CO,

(vibrational)
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Mesosphere is not just cold.
Itis GETTING COLDER!




Mesosphere

(or lgnorosphers)

Too low




Orbital measurements

TIMED / SABER
launched in 2001
CO, emission

EOS Aura/ MLS
launched in 2004
O, emission




Orbital measurements

TIMED / SABER
launched in 2001
CO, emission

EOS Aura/ MLS
launched in 2004
O, emission

20 to 50 lat
MLS minus SABER

— Dec—Feb (N=448)
Mar—May {(N=1822)

m—un—Aug (N=201)
Sep-Nov (N=1371)

50 to 90 lat
MLS minus SABER

—— Dec—-Feb (N=3035)
Mar—May (N=1211)

e JUn-Aug (N=618)
Sep—Nov (N=4267)

Schwartz et al., JGR, 2008
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Methods of sounding
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Twilight sounding

Pressure, p(hy)

Shadow
altitude, Ay

Scattering
profile, J(h)

Effective layer baseline altitude, A

Ray perigee
altitude, A,

: Lower
Qsphere




Twilight sounding

Experimental separation method

Scattering using wide-angle polarization analysis

profile, J(h)

Pressure, p(hy)

Effective layer baseline altitude, Ay
Shadow
altitude, A,

Ray perigee
altitude, A,
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Observations

All-sky camera, designed for polarization measurements

540 nm,
Polarization filter




Temperature measurements

Temperature, K
Temperature, K

4 2011
MLS 2012

8-days averaging, 1o + 2013

June July August

July August

2 < 5 180 190 200 210 220
Day of year Day of year

160 170 180 190 200 210 220 230 240

80 km

Temperature, K
Temperature, K

June August May June

160 170 180 190 ( 220 230 240 130 140 150 160 170 180 190
Day of year

Day of year

July August

210 220 230 240

Ugolnikov, Maslov, 2013, 2014
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Scattering




Polarization of
scattered emission (80 km)

e morning, 26.05.2012
¢ morning, 10.08.2013
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Scattering angle, y




Polarization of
scattered emission (80 km)

e morning, 26.05.2012
¢ morning, 10.08.2013
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Temporal profile - summer

PURE GAS

Molecular
scattering
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Temporal profile - summer

PURE GAS

Molecular
scattering

P(6)/pr(6)

PERSEIDS
/" !

O
72
O
h -
2]
=
0]
—
Q
1Y)
| -
©
e
(&)
9
pea—
(©
N
| -
O
O
o

180 190 200
Day of year




Temporal profile - August
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Twilight sounding

Scattering
profile, J(h)
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Altitude: 81-83 km

Pressure, p(hy)

Effective layer baseline altitude, A,
Shadow
altitude, Ay,

Ray perigee
altitude, Ay

Lower
atmhQsphere




Noctilucent clouds

Altitucle: 871-83 km
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