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YM-2011 - model of electronic vibrational kinetics of excited products of We tested 5 excited components, namely,

O; and O, photolysis in MLT of the Earth | Abstract _ _
The problem of creating the new methods of remote sensing of altitude 02(b12+g, v=0, 1, 2), Qz(alAg, v=0 - 5) and O(!D)

Q Thermospheric profile of the [O(3P)] and [O;] in the daytime is actual for the mesosphere :
SLE and lower thermosphere range. Currently there is no reliable method for as the [O(°P)] and [O;] proxies.
{Schumwzryr;gggg:hf::ﬁnuum, remote sensing of altitude profile of the [O(3P)], but atomic oxygen is a
key component in the mechanism of the atmosphere cooling by

See W on scheme of YM-2011 model (at left and Table 1, below). r

, \ guenching of vibrationally excited CO2 molecules and also one of basic
* (oo O:lbTyv2) | Codanyves) quencher of excited components in MLT region.

| Oub'E veD) | [ ogva | The airglow emission in 1.27 ym IR Atm(0O - 0) band from [O,(a’A, v=0)]
. ’ has been used as a proxy for [O;] in MLT for over a decade. However,
lifetime of O,(a'l,, v=0) is more than 1 hour, therefore this method is not Reference Atmosphere from Results: calculations using YM-

suitable for detecting of relatively rapid [O3] variations which occur due to SABER data (Summer solstice, 2011 model for conditions of
the variability of the solar spectrum in the UV range (120 - 320 nm) and 2010) Reference Atmosphere and

other space factors. The aim of this study is revealing of proxies for . . .
retrievals of [O(*P)] and [O;]. In the framework of developed model of [0,(a"8,, v=0)] altitude profiles depend on Solar Zenith Angle synchronized solar irradiance
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in MLT of the Earth (model YM-2011) [1] we consider the photolysis of O, TN R
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O,(b'2*y, v=0, 1, 2) and excited oxygen atom O(*D)) we took into £ w L i N s —z  —n
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Relative input of O(3P) in quenching factor Photochemical lifetime of O(3P) proxy deexcitation by energy transfer between the excited levels and of . e —emm i% N R —

e 55.5192 —11.0573 =—0.5238 —73.435

depend on proxy quenching of the levels in collisions with O(3P) O,, N,, O(3P), O, CO.. & AT —— \\\ —5R =
\
/

e 7 6252 43.2257 —57.5671 w— 71,5378

+ Oy(b'%, v=0) The total system of kinetic equations for 10 components has been solved 50 - S —
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a0, (bE, v=1) C | mOubE, ve) and altitude profiles of concentrations of O(*D), O,(b'x*, v=0, 1, 2), and " o ¢ R — v
Oulb3, ve2) _ O,(a*A,, v=0 — 5) have been calculated. | | e —

To compare characteristics of assumed proxies we used sensitivity T, altitude profiles depend on Solar Zenith Angle y ) 'gp e B —
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analysis of the proxy concentrations altitude profiles to variations of [O] - — sy —ws e
and [O(3P)] and have calculated the altitude profiles of: 1) photochemical i T e i e
lifetimes of excited states; 2) volume emission rates (VER) of these | T S T —tL | '
excited components; 3) the relative uncertainties values of [O(3P)] and A — o — s
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radiative transitions (using Monte Carlo method (color symbols in Fig.) - —m\gf\ SN ——
and Sensitivity study (color curves in Fig.)). ‘ | ——— /8 B
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