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[n prep.: A grid of l«c/‘ Jupiter atmospheres

We study the properties of atmospheres using our code by varying parameters which are important for setting the atmospheric and spectral shape.

C/0=035-14

Supersolar (C/O > 0.55)
and C/O > 1 are being
discussed in literature.
Impact on atmospheres?

Test = 1000 — 2500 K [Fe/H] = -0.5 — 2

Giant planets are thought
to be enriched. Thus, we
investigate various metallicities
focusing on [Fe/H] > O.

Host spectral type log(g) =2.3-5

M5-F5 To encompass lower mass,
bloated planets,
as well as high mass,
compact (R ~1 Ryyp) objects.

Non-equilibrium chemistry

Planetary host stars can have
different spectral types.

effects should be negligible
down to Teit = 1500 K.

Grid results (I): (\‘ Hints on Formation history of planet?

(/p Late host star types lead to steeper temperature profiles! (Host star photospheric temperature and planet atmospheric /'Qmpera{‘ums increasingly comparable)
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KA luversions for T = 1350 K for C/O = 11 & [uversions due to alkali heating and decreased cooling ability. (wb Chemistry @ ): Little CHe and H20 at C/O ~ 1

= | (ity => on!
Grid results (ll): Water vs. methane rich spectra as a functions of C/O and condensation for Tet = 1500 K. S —

(9 Chemistry (®): Afmospheres H20 (low C/O) or CHs (high C/O) dominated!

T, =1250K T = 1250K, condensatipn - T, = 1250K, NO conldensation'

— C/0O=055 — C/O=1.2

0.37 : . . : . . : 1.02 : : . . 0.7 1.02
F, (10° ergcm? s~ ,(10%ergcm 2 st Hz ') F, (10 ®ergcm ?s ! Hz!)

(ﬁ C/O traunsition value (H20 -5 CHe domination) at C/O =0.33 (‘*WH‘I« condensation: MgSiOz locks O, traumsition at C/O = 0.33, w/o condensation at C/O = 0.924?)

Counclusions Ou/‘look, next steps

The H20 — CHg4 transmon could occur at C/O as low as 0.73 for Test = 1500 K. - The (grid) paper will be submitted soon.
Retrieval results ltke "C/O ¢ 17 could thus indicate even lower upper boundaries for C/O, if

g | Next we will include cloud opacities and
condensation ts tncluded.

transmission spectra.
Atmospheres with C/O ~ 1 and Tett = 1750 K can have inversions caused by alkali heating.

[t 15 unclear whether such planets can form, however. Inclusion of non-equilibrium chemistry



