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Abstract - The continuum produced by the NO+O(+M)—NO,(+M)+hv
chemiluminescent reaction has been detected in the upper mesospheric dark
polar regions by OSIRIS on the Odin spacecraft. Limb radiance profiles of
continuum spectra are inverted to obtain volume emission rate altitude
profiles. The OSIRIS NO, observations, combined with atomic oxygen
densities determined from OSIRIS O,(b'X g+-X3Z ;) 0-0 band observations, are
used to derive NO densities. The measurement uncertainty in NO density
averaged over the 85 to 100 km altitude range is approximately 3x107
molecules cm=. The estimated systematic uncertainty of the NO densities
derived from OSIRIS observations is approximately 40%. When compared
with measured NO densities from coordinated ACE-FTS solar occultation NO
observations, those derived from the ACE-FTS observations are
approximately 40% lower. A Southern Hemisphere map of derived OSIRIS
NO densities is presented to demonstrate the potential of the OSIRIS NO,
continuum observations.
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The Air Afterglow :
NO + O (+tM) — NO, (+M)+hv
ACE-FTS+OSIRIS — OSIRIS

1. ACE-FTS measures [NO] 1n solar occultation
2. OSIRIS measures [O] via 02(b12g+—X32g') 762 nm
3. OSIRIS measures NO, production rate via hv

4.Use measured ky 4y t0 compare

OSIRIS Low
Latitude
Night
Airglow
Reference :

- OH
1 - O, Herzberg
m (UV)

I BRI N N E T I R A B R B I B A A
a0 BO0
Wavelengthnm)

—_—
a
=

|
il
O
T
i)
&
a
e
=
[ I
o
il
]
=
-
5

)
o
)
£
|

400

St

Fiadd

400 =00 &OO
- Lirnk Obaerved
- ——OH Airglow : ..
. ——MJs Cantinuum ] Flttlng
- =mocthed Difference .
Reference

_ Spectra to
0k d BTN Antarctic Limb :
2.5x 109 F - - - - 1 - Airglow

2.0%10° - NO, Continuum
1.5x10%
1.0%108 F

5.0x108E

ph ocm==% gec™! nm—!

ph em™2 gec™! nm~!

2

Wavelength (nm)




NO, Continuum - Spectral Shape
and Reaction Rates

Shape - Lab measurements (vs pressure) by Becker et al.,1972
Shape - Remeasured by OSIRIS (mesopause), tabulated below
Rates - Total bimolecular and trimolecular - Becker et al.,1972
Rates - Total trimolecular - Whytock et al.,1976

NO, Continuum
Measured Spectral Shape
(mesopause pressures) :

- Laboratory (O)

- OSIRIS (solid)
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Table I — Normalized spectrum of NO+O—NO,+/n chemiluminescent
reaction rate measured by OSIRIS. Numbers 1n brackets near 500 nm
are interpolated over spectral order sorter region.

Wavelength | Normalized | Wavelength | Normalized | Wavelength | Normalized
(m) Rate () Rate (m) Rate

360 0.00 520 (0.88) 680 0.79
380 0.01 540 0.94 700 0.74
400 0.10 560 0.98 720 0.70
420 0.26 580 1.00 740 0.65
440 0.44 600 0.99 760 0.61
460 0.63 620 0.96 780 0.56
480 0.75 640 0.90 800 (0.51
500 (0.82) 660 0.85 820 0.49
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OSIRIS NO, Altitude Profile
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OSIRIS Observed O,(b'%,"-X*% 7)) 762 nm
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O, VER Profile
9 May 2005
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OSIRIS Derived [O]
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OSIRIS Derived [NO]

Derived [NO]
9 May 2005
29° South (dash)
75° South (solid)
Sys.Err. ~40%
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Comparison with ACE-FTS Measured [NO]

ACE-FTS Tracks Solar Occultation, Sunrise and Sunset
Approximately Constant Latitude Over Single Day
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Sunset Examples
9 May 2005
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Dash - 87° East
Syst. Err ~ 10%
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For OSIRIS vs ACE-FTS [NO] Comparison :
Data from Antarctic winters 2004 to 2007

Coincidence Criteria : 3° Latitude (50 South to 70 South),
10° Longitude, 5 Hours in Time
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3.2E+008
2,4E+008
1.6E+008
8.8E+007
1.26+007
—B.SE+007

NG fec)
1.2E+000
1.26+000
1.1E+008
1.0E+008
9,3E+008
8.5E+008
7.BE+0CA
7.0E+0CA
£.26+0CA
5.5E+0CA
4. 7E+0CA
3.9E+008
3.2E+008
2,4E+008
1.BE+008
8.8E+007
1.2E4007
—B.5E4007

NO(/oc)

1.ZE+009
1.2E+008
1.1E+008
1.0E+008
9.3E+008
8.5E+008
7.BE+OCH
7.0E+OCE
6. 2E+008
S.5E+008
4 FE+OCE
39E+008
SZEH+008
Z4E+008
1.6E+008
3. 8E+007
1.2E+007
—B.OE+C07

NG/ oe)
1.2E+009
1.2E+0C9
1.1E+0C9
1.0E+0C9
9. 3E+0CE
2.5E+00E
7.BE+OGH
T.OE+OGH
& 2E+00H
5.0E+0CE
4 7E+00E
SOE+O0E
3ZE+008
Z4E4+008
1.BE+008
2.8E4+007
1.2E4+0C7
—B.5E+C07

MO ea)
1.2E+009
1.2E+009
11E+009
1.0E+0C9
9.3E+0C8
2.5E+008
7.BE+OCGH
FOE+OCH
& 2E+00H
2.5E+00H
4 7E+OCH
S.9E+008
3.2E4+008
ZAE+0CE
1.GE+003
2.8E+007
1.2E4+0C07
—E.5E+C07

02072005

29072005

25082005

NG(fec)
1.2E+008
1.2E4+0C3
1.1E4+0C3
1.0E+009
9.3E-+008
8,5E+008
T.HE+OGA
T.OE+HOGE
£2E4+008
5.5E+008
4 TE+00R
5.9E+008
3 ZE+OCE
24E+008
1.6E+008
2,BE+007
1.2E4+007
—6.5E+007

NG es)
1.2E+008
1.2E+008
1.1E+008
1.0E+008
9.3E+008
2.5E+008
7.BE+OCH
F.OE+OCE
& 2E+008
5564008
4. 7E+008
S9E+008
SZE+O0E
24E4008
1.BE+008
3BE+00T
1.2E4+007
—6.5E+C07

NC(/oe)
1.2E+009
1.2E+0049
1.1E+009
1.0E+0C9
9.3E4+008
A.5E4+008
7.HE+OCE
F.0E+OCE
& 2E+0GH
5.5E+0GH
4 FE+OGH
HOE+0CE
SZE+008
Z4E+008
1.6E+008
3.BE4+007
1.2E+007
—B.5E+C07

MO/ o2)
1.2E+009
1.2E+003
11 E+0C9
1.0E+0C3
9.3E+0C8
8.5E+008
7 BE+OGE
F.OE+OCE
& 2E+00H
S.5E+00CE
4 FE+OCH
SHEHO0E
S.2E+O0E
2 4E4+008
1.GE+00T
2.BE+00T
1.2E+007
—G6.5E+007

NO(/ee)
T.ZE+009
1.2E+0C89
TIE+0CE
1.0E+009
9.3E+0C8
2.5E+008
T.BE+OCH
T.OE+OCGH
& 2E+00H
5.5E+00H
4 7E+00H
29E+00E
32E+008
Z4E+008
1.BE+008
3.3E+007
1.2E+007
—E.5E+CO7




21042005

18052005

14062005

14072005

07082005

OH YER

1 AEHDDI
1.3E+003
1.2E+003
1.1 E+003
1.0E+003
9. 4E+002
B.5E+002
7.5E+002
& 5E+002
S.5E+002
4. 6E+002
S.BE+HO0Z
Z.BE+00Z
1.BE+D0Z
S.7E+00
—3.0E+001
—1.3E+002
—2.3E+002

OH VER

B1E+0GZ
7.6E+0G2
7.0E+00G2
8,0E+002
S.9E+002
5.3E+002
4. 8E+0G2
4. 2E+002
3. 7EH0G2
3AE+HIG2
2.6E+0G2
2.0E+0G2
1.0E+002
9.3E+001
3.BE+DC
—1.7E+001
—7.2E+001
—1.3E4002

OH VER
BAE+0ICE
7.BE+OG2
F.OE+QG2
B.5E+0G2
S.9E+0G2
5.3E+002
4 BE+OG2
4+ 2E+00G2
S 7E+0OG2
ZAE+HOG2
2.6E+0G2
2.0E+0G2
1.0E+002
Q.3E+0C1
S.BE+0CH
—1.7E+001
—T.2E+001
—1.3E+002

OH VER
B.1E+002
T.BE+OG2
T.0E+0G2
8.5E+002
S9E+002
53E+002
4 BE+0G2
4.2E4+002
37E+002
ZAE+0G2
2.6E+002
2.0E+0C2
1.0E+002
9.3E+0C1
S.BE+0C1
—1.7E+001
—F.2E+001
—1.3E4002

CH VER
B1E+002
F.BE+OG2
7.0E+0G2
8.5E+002
5.8E+0G2
S 3E+002
4 BE+0G2
+.2E+0G2
Z.FEHOG2
ZAE+H0G2
2.6E+0G2
ZOE+0GZ
1.5E+002
.3E+H001
SBE+HIC
—1.7E+C01
—T.2E+001
—1.3E+002

SIRIS OH

OH YER
1T1E+003
1.1E+003
9.9E+002
9.1 E+002
8. 3E+002
7.6E+002
&.8E+002
&.0E+002
S.2E+002
4 4E+002
S 7E+002
Z.9E+002
ZAE+00Z
1.3E+002
SoHE+HOC
—Z.4E+001
—1.0E+002
—1.BE+G02

50042005

B8.1E+002
F.BEH+OC2
F.OE+0C2
€. 5E+002
S.0E+002
S.3E+002
4 HE+OG2
4. 2E+002
3. TE+0G2
3AE+0G2
2.6E+0G2
20E+00Z
1.5E4+002
9.3E+0C1
3BE+OC
—1.7TE+001
—7.2E+001
—1.3E+002

CH VER

23062005

CH YER
3.1 E+002
7.EE+0C2
7.0E+0C2
8. 5E+002
S.9E+002
5.3E+002
4 BE+0G2
4.2E4002
3. TE+0G2
SAE+0G2
2.6E+002
Z.OE+0CE
1.5E4002
Q.3E+0C
SBE+OC]
—1.7E+001
—7.2E+001
—1.3E+002

8.1 E+002
F.BE+O02
F.OE+002
8.5E+002
SAE+002
5.3E+002
4 BE+O02
4 2E+002
3.FEH002
S E+002
2. 6E+002
ZOE+002Z
1.85E+002
9.3E+001
—1.7E+201
—T.2E+001
—1.3E+002

OH YER

8 1E+002
7.BE+002
7.0E+002
8.5E+002
5.9E+002
53E+002
4 BE+O02
4.2E+002
3.7E+002
IAE+H002
2.6E+002
Z0E+002
1.5E4+002
Q.3E+00
SBE+O0
—1.7E+201
—T.2E+001
—1.3E+C02

16082005

29072005

25082005

OH YER
BAE+00E
7.BE+OG2
F.O0E+0G2
B.5E+002
5.8E+002
5. 3E+0G2
4 BE+OG2
4.2E+0G2
3.FE+0G2
ZAE+0G2
2 BE+0G2
2.0E+0G2
1.0E+002
9.3E+001
3.BE+OC
—1.7E+001
—7.ZE4+001
—1.3E+002

OH WER
31E+00Z
F.BE+0O02
F.0E+002
8. 5E+002
S.AE+002
S.3E+002
4 BE+O02
4. 2E+002
3.TE+002
3 1E+O02
2.6E+002
ZOE+00Z
1.8E4+002
9.3E+001
SBEHOC
=1.7E+GOT
—7.2E+001
—1.3E+002

CH YER
3.1 E+002
7.EE+0C2
7.0E+0C2
8. 5E+002
S.9E+002
5.3E+002
4 BE+0G2
4.2E4002
3. TE+0G2
SAE+0G2
2.6E+002
Z.OE+0CE
1.5E4002
Q.3E+0C
SBE+OC]
—1.7E+001
—7.2E+001
—1.3E+002

CH VER
3 IEHORE
FBE+OG2
F.OE+OG2
6.5E+002
S.0E+002
S.3E+0G2
4 BE+OG2
4 2E4+002
S TE+HOG2
S AE+OG2
2 BE+HOG2
ZOE+0GE
1.6E+002
9.3E+001
SBE+001
—1.7E+C01
—T.2E+C01
—1.3E+002

OH VER

3 1E+00Z
F.EE+002
7.0E+0G2
€. 5E+002
2.8E+002
5 3E+002
4 BE+0G2
4 2E+002
3.7E+0G2
SAE+002
2 6E+002
ZOE+00Z
1.5E+002
9.3E+001
SBE+0
—1.7E+001
—7.2E+CMM
—1.3E+C02
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