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Known small transiting exoplanets
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Known small transiting exoplanets
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Known small transiting exoplanets
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Known small transiting exoplanets
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Known transiting exoplanets
(with measured masses and radii)
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Deep super-Earth transits
(small host stars)

GJ 1214b is a super-Earth orbiting a M5 dwarf,
discovered from the ground by the MEarths
survey thanks to its deep (~1.5 %) transits.
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Super-Earths Transiting Bright Stars
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Super-Earths Transiting Bright Stars
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HD 97658b: MOST transits
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Properties of the HD 97658 System
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Spitzer Transit
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Planetary radius and mid-
transit time consistent with
MOST results.
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Spitzer Transit
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The composition of HD 97658b
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HST WFC3 observations

White light curves
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The HD 97658b WFC3 transmission
spectrum is inconsistent with the
solar cloud-free model at the 170
level.
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Compare with the NIR spectrum of GJ 1214b...
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...which strongly suggests the presence of
clouds in the planet’s atmosphere
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How (not) to make friends with the
Extra-Galactic People

Monday, September 15, 2014



Transmission Spectrum to Date
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Rayleigh Scattering?
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Figure credit: B. Benneke

Simulated
observations!

Rayleigh scattering may be key to determining scale height.
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A Warm Super-Earth
around a Very Bright Star
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HD 97658b in context
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Ongoing Follow-up

® Spitzer observations at 3.6 um (PIl: D. Dragomir)
® upcoming HST STIS and WFC3 observations (Pls: B. Benneke and I. Crossfield)

® Possible CHARA observations to directly measure the stellar radius.

Search for additional planets
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Future

TESS (launch 2017)

Credit: Uni ity of B
Credit: TESS team redit: University ot bern
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Summary

® Super-Earths transiting bright stars are our main hope for
understanding these objects.

e HD 97658Db is a 2.3 Rearth exoplanet orbiting a K dwarf with a
period of 9.5 days.

® |t has a very low density, encouraging studies of its atmosphere.

e Current data rules out a substantial H/He atmosphere.

e Upcoming measurements will determine whether the atmosphere
of HD 97658 has a high mean molecular weight, or whether it is

hydrogen-rich and covered by clouds;

e if clouds, a measurement of the Rayleigh scattering
slope may help constrain its scale height.
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