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Fig. 1 O, spectrum at the 487.249 GHz at 20, 30, 40, 60
and 80 km tangent altitudes.
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Fig.2 Ttemperature retrieval using 487.249 GHz O, line
with Tsys = 250K .
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Fig. 3 H,O retrieval using 488.1 GHz line with Tsys =
250 K.
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Fig. 4 BrO retrieval at 525.199 GHz line with Tsys =
250K.
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Fig. 5 HOCl retrieval at 613.6 GHz line using Tsys =
250 K.
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Appendix A. Temperature
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Fig. Al O,, 00 and "0O0 lines within GHz region. 488.249
GHz O, line is the highest frequency in this region.
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Fig. A2 Temp., Wind, O,, mixing ratio H,0, O;, HO,, and
HNO; can be retrieved in the 485-489 GHz region.
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Fig. A3 SMILES Temperature retrieval using Band A O; and
HCI lines. Temperature can be retrieved only at 15-40 km.
GEOS-5 temperature (special version, Aura/MLS assimilated)
are used for 40-60 km, and WACCM (nudged to GEOS-5
MLS assimilated) temperature are used for above 60 km.
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Fig. A4 Temperature retrieval using 487249 GHz O, line.
Temperature can be retrieved < 2K at 15-105 km.

Appendix B. Wind
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Fig. B1 Line of sight (LOS) wind velocity can be retrieved < 2

wind (5kHz resolution, 2.5kHz sampling)
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m/s at 40-105 km.

Appendix C. Chemical Species
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Fig. C1 H,O theoretical retrieval using 488.1 GHz line.
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Fig. C2 O; (daytime) using 625 GHz band.
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Fig. C3 O; (nighttime) using 625 GHz band
HCI
Error (%) Information Value
1 =20 0 20 0.0 0.5 1.0
==
100 T
L resu
80
60
40
20
0 2 4 -0.1 0.0 0.1 0.0 0.5 1.0 0.0 0.5 1.0
HCI (ppb) Error (ppb) Error Ratio Averaging Kernel

Fig. C4 HCI using 625 GHz band.
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Fig. C5 N,O using 625 GHz band [New in SMILES-2].
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Fig. C6 NO, (daytime) using 525 GHz band [New].
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Fig. C7 NO, (nighttime) using 525 GHz band [New].
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Fig. C8 H,CO usung 525 GHz band [New].
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Fig. C9 CH,Cl usung 625 GHz band [New].
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Fig. C10 HO, (day) using 625 GHz band.
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Fig. C11 HO, (night) using 625 GHz band.
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Fig. C12 NO (day) using 650 GHz band [New].
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Fig. C13 NO (night) using 650 GHz band [New].
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Fig. C14 HNO; using 625 GHz band.



Appendix D THz observation
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Fig. D1 OH line in THz frequency region.
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Fig. D2 OH (day) using 1.836 THz band, Tsys = 1000 K
assuming 4 K cooled NbN Hot Electron Bolometer.
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Fig. D3 OH (night) using 1.836 THz band, Tsys = 1000 K
assuming 4 K cooled NbN Hot Electron Bolometer.
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Fig. D4 O atom emission at 2.06 THz only observavle above
60 km.
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Fig. D5 O atom (day) using 2.06 THz band.
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Fig. D6 HDO can be observed at 1.817 THz region.

Appendix E Other species under consideration.

Several ion species NO*, O,", N," are 10°~10° cm? at lower
thermosphere (80-120 km) and it should be observable using
sub-mm or THz region. Only NO" lines are available from JPL
catalogue.
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Fig. E1 CO can be observed using 461 GHz region with 5%
precision at 15-105 km. It is very attractive to include CO
observation at the image band of 477 GHz temperature/wind
observation.

Averaging Kernel

Error (%) Information Value
N -50 0 50 0.0 0.5 1.0
True
= A priori
- Init
I Result

90

80

70

60
50

Altitude (km)

40
30

20 ~ ppb

10
00 01 02 03 -0.10-0.050.00 0.05 0.100.0 05 1.0 00 05 1.0
HCN (ppb) Error (ppb) Error Ratio Averaging Kernel

Fig. E2 HCN can be observed at 798 GHz band, we have no
plan to extend above 700 GHz region for SMILES-2.



