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Image Credit:NASA https://excplanets.rjasé.goV/r
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Vidal-Madjar+ (2003) HST/STIS, Lyman-«
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Figure 14. Transmission spectrum of HD 209458b derived from HST spec-
troscopy. Our WFC3 results are the solid points. The open squares are our
re-analysis of the STIS bands defined by Knutson et al. (2007b), and the dia-
mond is the narrow sodium band absorption from Charbonneau et al. (2002).
The red line is the transmittance spectrum from an isothermal Burrows model,
having an extra opacity of gray character and magnitude 0.012 cm? g~!. The
red diamond integrates the red model over the sodium bandpass. The blue line
is a Dobbs-Dixon model for HD 209458b, with no gray opacity, but with A =*
(Rayleigh) opacity, normalized to magnitude 0.001 cm? g=! at 0.8 um. Be-
cause the blue model has no gray opacity, we scale-down the modulation in this
spectrum by a factor of three for this comparison (see text).

(A color version of this figure is available in the online journal.)
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Showman+ (2008) with Newtonian cooling
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cf) spatially-resolved transmission spectroscopy of HD 189733b

Louden, Wheatley (2015) HARPS, Na lines
See also Brogi et al. (2016)
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Transit, Phase Curves, Eclipse




Thermal phase curves
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Clouds?

(Phase curve@Kepler» & O35 )
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Keating+ (2019) but see also Beatty+ (2019)
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HZ:ZA (mini-Neptune? super-Earth?) D&t AR b

K2-18b (2.6 Re, 8.63 Me) Benneke+ (2019); see also Tsiaras+ (2019)
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ProximaCen b: 7 = — A — 712 & A R5FHEATHT ?

Modeled thermal phase curves of Proxima Cen b

assuming habitable condition
Kreidberg, Leob (2016)
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Examples of high-resolution planetary spectra in MIR
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Examples of high-resolution planetary spectra in MIR
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11.26 days  2.27 days

bital velocity 46.83 km/s 69.70 km/s
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} end-tO-end@;@l@iﬁ. ()2 total throughput & 0.2
distance to target d S pc

) %fﬁ%ﬁ%ﬁ L (3‘7’) r \\g‘%%‘A) planetary radius R, Rg(=6.371 x 10° m)

exposure time
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X[BE/\T A —% [FGaidos+ 2014IcE D <
B | Sp | amaw | PR (wg
Proxima Cen 1.3 pc M7 2883 K b >1.17
Ross 128 3.4 pc M5 3145 K b >1.35
Gliese 1061 3.7 pc M6 3000 K d >1.7
Lyten’s star 3.8 pc M4 3317 K b >2.89
b >1.05
Teegarden’s star 3.9 pc M7 2700 K
C >1.11
GJ682Db 5.1 pc M5 3190 K C >4.4
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(Gaidos+ 2014)
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