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Mid Infrared LAser Heterodyne Instrument: The 1st ver.
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Fig. Optical configuration of MILAHI [Nakagawa16].
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Fig. An example of the wind/temperature retrieval using THIS data. Red:A-priori,
Green:Retrieved profiles, Blue:Stangier+15 [Takami et al.].
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Wind/Temperature @ 70~80km
can fully be resolved from
absorption line (CO, LTE)

with lts vertlcal proflle

Wind/Temperature @ ~90km
can be directly obtained from
Doppler shift/ Doppler width of
emission line (CO, non-LTE).
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Fig. Example of Venusian CO:2
absorption spectrum at 10.5 micron.
The green curve fits to the data in the
case of retrieval. The red is a-priori for
the retrieval [Takami et al.]

Fig. Example of the Venusian COz non-LTE
emission spectrum at 10.5 micron. The red
shows the Gaussian curve fit to the data
[Nakagawa et al., 2016].
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(b) Summary of previous measurements of CH, [Krasnopolsky+15].
(c)Water cycle on Mars [Usui+15] (d) Seasonal change of HDO/H20 [Villanueva+15].
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Fig. Synthetic spectra of CH4, H202, HDO, and H20 under vpo~15 km/s [Nakagawa et al., 2016].
Note that Martian HDO can be observed even if vp~0 km/s. The resolution is reduced for S/N.
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Tab. Summary of the sensitivity of IR heterodyne for Mars [Nakagawa et al., 2016].

Genesis (solar wind)

'[Alllrtﬁ] Pﬁr:] res. Precision (assumed noise or typical integ.time)
T 0-30 10 40-10 K (1.0[ergs/s/cm?/sr/cm™])
75 10 3-20 K
Wind 10-25 10 20-30 m/s
75 10 10 m/s
H20 - - 75 ppm (3.62 h)
HDO - - 96 ppb (2-SMOW) (15 min)
H20:2 - - 10 ppb (1.3 h)
CHa - - 10 ppb (32 h)
COziso - - 100 %. for 8'®0vsmow

Tab. Beam size of the IR heterodyne [Nakagawa et al., 2016].
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Beam size(0.6m) Beam size(1.8m)

1
2
3

968-973 4.32” 1.44”
1043-1048 4.03” 1.34”
1293-1297 3.23” 1.08”
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Fig. Carbon dioxide isotope spectrum observed by HIPWAC/IRTF, and its variations (right)
[Livengood et al., 2015 (proceedings)]. Unexpected significant local-time variation was

found.
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