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Summary: NASA’s Kepler mission has recently an abundant new population of highly irradiated rocky planets.
Determining the origin of these highly irradiated rocky planets will be critical to our understanding of planet formation and the
frequency of potentially habitable Earth-like planets.These planets could have originally formed rocky like the Earth, but they
could also be the stripped cores of gas-rich sub-Neptunes. Follow-up studies have shown that at ~1.5 Earth radii there is a
transition from a population of predominantly rocky super-Earths to non-rocky sub-Neptunes, which must have substantial
volatile envelopes. We show that period or flux dependence of this transition can be used to determine the origin of the rocky
exoplanet population.

Short Period Planets Have Been
Sculpted by Photo-Evaporation:
Close-in planets are bombarded by high
levels of photo-ionizing radiation, especially
when they are young. Over time this can strip
away a planet’s H/He envelope.
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Radial velocity follow-up of planets from
upcoming transit surveys will allow us to
determine the period and flux dependence of
the rocky/non-rocky transition, and therefore
the origin of the hot rocky planet population.

Lopez & Fortney (2014)

Planet Evolution Model: Interior
structure and thermal evolution models
from Lopez & Fortney (2014) combined with
photo-evaporation models from Lopez
(2016) allows us to predict planetary
compositions and radii as a function of
planet mass, initial composition, age, and
level of irradiation.

Scenario 2:
Evaporated Cores

Updated from Lopez, Fortney, & Miller
(2012) and Lopez & Fortney (2014). Among
the observed transiting planets there is an
evaporation threshold above which we
rarely find planets with H/He envelopes. For
comparison, the dashed line is a prediction
from the models.

Most Evaporation Happens Early

We could be significantly over-estimating
the frequency of Earth-like planets due to
evaporation. This will be critical for
planning future missions.
Petigura et al. (2013b)
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Shkolnik & Barman 2012, also see Ribas et al. 2005 & Sanz-Forcada et al. 2011

Radius Flux distribution predicted by our
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Kepler Completeness for Sun-Like Stars

NASA’s TESS mission should find >300 planets
with radii 1.2-1.8 Earth Radii, around stars with
Vmag brighter than 10. These planets can then
be follow-up and have masses measured with
ground based radial velocity instruments, like
HARPS-N, a state of the art RV spectrograph on
the 3.6m Telescopio Nazionale Galileo (TNG) on
La Palma

