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| 7 eV B ol * 11 TN Table 1. Comparison of Measurements of O, 1.27-um(Nightglow)
With OMEGA [Bertaux et al., 2012] and SPICAM [Fedorova
6 B'Y: et al., 2012] With Modeling Results®
Observations Model
e PiB 1280
-5 instrument Lg(°) lat (°) Zpe (km) I(MR) zp. (km) 7(MR)
s 2%- OMEGA 118 76.5S 42 0.24 48 0.428
4 cZ, : OMEGA 197 70N 435 0.15 58 0.374
w OMEGA 3 85 S 49 0.34 62 0.215
3 . SPICAM 111 83.3S 48-52 0.22 52 0.247
i 2] = SPICAM 115 83.2S 48-52 0.25 52 0.162
z| 9 & SPICAM 120 83.0S 4852  0.194 52 0.179
5 3| wl w SPICAM 152 824S 4460 0344 56 0.133
by 2| o & SPICAM 157 823S 4460  0.391 56 0.178
: 7 IS SPICAM 161 82.2 S 44-60 0.277 56 0.216
L1 dA, SPICAM 164 82.1S 44-60 0.385 56 0.224
0 eV XS, Table 3. Avergge( Nighttime )Emission Intensity of Selected O,
Band Systems in the Planetary Atmospheres®
Fig. 5. Energy level diagram of O, transitions in the nightglow Wavelength
(after Greer et al., 1987). Transition (nm) Earth Venus Mars
BREDFDIRILX—XENLERINT [Hedin et al., 2009] Herzberg I AT X 240-440 S00R (140 R

Herzberg II ¢'S, —X’Z, 260450 120R| SkR
Chamberlain A®A, —a'A,  320-480 200R|700R

. . IR Atmospheric a'A,, 0 — X’%,,0 1,270 100 kR\S MR 280 kR
KETHASNIERAKRTKY X b EHIRERERD

s8R LB [Gagne et al., 2012, this issue]

“See Slanger et al. [2008] and references therein.
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Figure 1. A scherrlnatic of the vertical and latitudinal distri-
bution of Mars O,("A,) emission (kR/km, color contoured) 3 3 *
for Ls=95-100° as simulated by the LMD GcM. Themerid- | P |+ O P )+ CO, — O, + CO,
ional stream function (10° kg/s) is superimposed in white
contour lines. Two primary pathways for O,(’ A,) production
are the photolysis of ozone over solar illuminated latitudes [ — >( N
AX Y ]

(60S-90N) below 40 km, and the three body recombination
of atomic oxygen over (mostly) unilluminated fall-winter-

spring polar latitudes above 40 km altitudes. ® < A\ 4 _I%JE 75\‘ ETQ— —Cz\ E 7’— d: %)
LMD GCMTEES IR NXBEST (BRE-SE) .
[Clancy et al., 2012] *O—HILY A LD TIEBEWTTHL. @ / \ I\\ l/ __FIKJ%\)ZI'T,ODTEW%LE
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< B> (5&E = 1-30 MRayleigh)

o REIFIDF EIENoxon et al. [1976]

o i FERRITES A ICETA [Krasnopolsky, 2007]

e MEX/SPICAMTT# A # A [Fedorova et al., 2006]

.

<>

e MEX/OMEGAIZ X - THER [Bertaux et al., 2012]
e MRO/CRISMTH S [Clancy et al., 2012]

e MEX/SPICAMT % #RH| [Fedorova et al., 2012]
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[Krasnopolsky, 2003]. FHIKL D H10FLL ED5ELY
R TR = fi/z [Bertaux et al., 2012]
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T)I74 T7ABRRRICLDRIKBIRET /L

CO2IGIZhR. FilEY X . CO244E [Forget et

al., 1999]. 7K{&¥=R [Montmessin et al., 2004]. T

e

RARDIHALZE R [Lefevre et al., 2004 %% E S,

ERED S S E250km 2
I UW\non-LTE D & 8D 1= UG

2. 2FIbel. L

= CTD I

- CEHEEEZILER. FN
INT VR AR

=3

[Gonzalez-Galindo et al., 2009]
3D7'YJw K (Lat3.75° X Lon5.6° X Ver.50level)
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Table 5. Kinetics Parameters Used in the Calculations of the VER of the Herzberg II Band
TEVIRTISERAI S ES Casel EARERBREEE  Case2 Krasnopolsky, 2011 ZEHL Case 3

o 0.02* 0.04° 0.023¢

k, (cm®s™) 2.8 30 10772 2.5-2.7 x 107 . (300/7)*¢ 2.5.3 %10 « (300/T="
; & (s) 3.458 3.7h A 5_7C

kco, (cm” s™) 245 x 10°'°* 8 | el 12 % 10-15¢ <

ko (cm® s™") 59 x 10712 5.9 x 10712 8 % 10-12°

Table 6. Kinetics Parameters Used in the Calculations of the VER of the IR Atmospheric Band

h FERRl S Case | VIRTIST & E G Case 2 Krasnopolsky, 2011 (C Z#E@hse 3
el 0.67° 0.5° 0.7 ‘
k, (cm®s™) 1.2 x 1072 . (300/7)*° 2.5 5 1077%° 2.5:3 x 107> . (300/7)°>!
7 (s) 44708 4545" 4460°
kco, (cm3 s” 3 B il 2107 1079

ko (em® s™1) 2 % 107 2 x 10741
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Figure 7. Global distribution of intensity of the O, emission bands for the (a) Herzberg I emission;
(b) Herzberg II emission; (¢) IR Atmospheric emission at 12 LT; and (d) IR Atmospheric emission
at 00 LT (see text for details). The color bar is the intensity in R for the upper panel and in MR for the

lower nanel.



AAB < KEFIR

OOLT, #&E67.5°

O
o
o

- e e ve
— ™

803 . 3=
E = . T e KEEOLERIEADE
%:‘ Zi3m< BEERTIIC
| IR RSN (I

volume emission rate (cm'3s") x 10°

00LT, f&FE0° e SES50kmLLTTIEHF X

—_—
o
o

P
>

3
i N DEENR HEND
& 14Q7 -1 € = 7/, \
0k R z, = = = 5y b
—  km 3.3k
€ ol H
-
= 4 | —
g ’ (BFic BHE))
— | -
£ 40}
o
20t
% 1 2 3
volume emission rate (cm‘3s'1) x10°

X]. REIOOLT, Ls=180°c & T2 O2EMAEMHIHZETOT7 71 )bo Run 1(&F), Run 2(7%), Run 3(%). EHEE
67.5°. THHFEICHITIETERR,



KERIEDEE-Z=

LMD-MGCM T&H

JIEmIE. mEE & OXEDIIC

TITINE—IUHBEEICHSND

TABBIRK I L. Case 2 CEAIAE

MOEB K ETE

INRAIRKIE . EERITR L

D, FEABEDEEFE TG

o] =15, TldHerzberg |

g==y

El

I_I_

Ve o < ERRIXS R

RITEE L WD D

335 -

78 < K77

ﬁ]\




PMEEER (XHLD)

e CO2RHFTDCO2-02, O-0O2F R IC X D iE D RE CHKER)

o EZTEIRETODO2RTDMEAIER (ZEMN)

o HIFEDRI (EHEX)

Table 5. Kinetics Parameters Used in the Calculations of the VER of the Herzberg II Band

Case 1 Case 2 Case 3
o 0.02° 0.04° 0.023¢
k, (cm®s™) 2.5 5 1) =20 2.5.2.7 x 10—33 (300/7)*¢ 2.5+ 3 x 1073 . (300/7)y>%f
7 (8) 3.45°% - o 5-7°
kco, (cm’ s ) 245 x: 10 ->* 651077 12 % 10-16¢
ko (cm’ s 1) 59:x 107~ 5.9 x 107121 8 % 10-12¢

Table 6. Kinetics Parameters Used in the Calculations of the VER of the IR Atmospheric Band

Case 1 Case 2 Case 3
o 0.67° 0.5° 0.7°
k, (cm®s™") 1:2 51072 2 600T)" 2.5 3¢ 1040 2553 5¢1077 < A0ND>"
7 (s) 44708 4545" 44608
kco, (Cm3 _l) o [ | et 2 % 107201 10203

ko (cm® s™Y) 25107 2 %107
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