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Spectrum at 60-600 cm-':

continuum due to:

- of the planet

-collision induced absorption (C1A) of N, ,
- slowly increasing with wn

ines of CH,, CO, H,O, CO,, HCN, C,H,, C,H,,
C3H4, CQNQ, HC3N, CH3CN

Retrieval of water vapor:
correlated-k for computation of synthetic spectra

retrieval code (NEMESIS, developed in Oxford, Irwin et
al.,2008) based on the method of optimal estimation
(Rodgers, 1976, 2000)



Constant water mixing ratio profile
CIA: CH, N, 150% of the Borysow , 1991, “nominal” ones, to fit the continuum

Temperature profile from HASI for the troposphere and CIRS for the stratosphere
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Temperature Lat= —-0.3 Lon=160.8
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For a constant water profile the maximum sensitivity
IS in The stratosphere around 100 km

H,O0 Lat=—10.2 Lon=155.4 Alt= 80. km
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1S, 1365sp (0.14+0.12 ) ppb
2S,1160sp (0.13x0.11 ) ppb
35,1629sp (0.13x0.11) ppb
IN, 2929 sp (0.16 £0.13 ) ppb
2N, 2481 sp (0.13x0.11 ) ppb
3N, 806 sp (0.14%£0.12) ppb

19, 2825sp (0.14+0.12) ppb

15a (0.10 =
0.12 ) ppb

15b (0.14+£0.14 ) ppb
15¢c (0.14£0.14 ) ppb

16 (0.15+£0.14 ) ppb

for @
constant profile =

Changes of the model
give differences on the
water mr results of less
the 0.1 ppb, inside the
single refrieval error



Assuming a constant water mixing ratio of 0.14 ppb and
integrating from a minimum pressure of 3.37330e-007 bar
to a maximum pressure of 0.16112E-01 bar (corresponding
to the water condense level~ 80 km) we obtain:

Column abundance: (4.3%1)e'4
molecules/cm?

Column mass: (1.5 1) e'?2kg/cm?
Planet mass of gas: (1.1 £0.3) e** kg



H20 profile from Wilson and Atreya (2004)
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J‘TSP 1365sp (0.20£0.03)

25,1160sp (0.17 £0.03)
“TP

gTsF,) 1629 sp  (0.16 +0.03 )

IN, 2929 sp (0.20 +0.03 )
“TP

2N, 2481 sp (0.16 +0.03 )
TP

gTNP, 806 sp (0.16+0.03)

to the
Wilson-Atreya

~

Changes of the model
give differences on the
water mr results of less
the 0.1 ppb, inside the
single retfrieval error



For wilson water profile: Column
abundance: 5.79108e+14
molecules/cmA2Column mass:

1.73241e-11 kg/cmA2Planet mass of gas:
1.63152e+07 kg




CIRS FP1 FIRLMBINT - Latitude -40 40 - Max Distance to Titan 50,000km - Curve A 100 150
km altitude / Curve B 220 270 km
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Alfiftude centered at 120 km




Alfitude centered at 250 km




Use the limb data to constrain the water
profile at two different altitudes

Once new information on the water profile
will be available we can reanalyze nadir
data with an improved water profile

Investigate the water amount for all
latitudes
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