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MASSES, RADII, AND ORBITS OF SMALL KEPLER PLANETS:
THE TRANSITION FROM GASEOUS TO ROCKY PLANETS*

GEOFFREY W. MARCY!, HOWARD IsaacsonN!, ANDREW W. HOWARD?, JasoN F. Rowg?, JoN M. JENKINS?, STEPHEN T. BRYSON?, ...
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! Keplek-78b

Spot-corrected radial velocity

(ms™)

Radial velocity (m s™7)
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Orbital phase
Pepe et al. (2013)
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Jenkins et al. (2011), Albrecht et al. (2012)




Kepler-8

Time [hr]
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| Time [hr] |
Jenkins et al. (2011), Albrecht et al. (2012) Winn et al. (2007)



Normalized Flux
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Disintegrating rocky
planets?

Rappaport et al. (2012, 2014)
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TESS

Transiting Exoplanet
SIVCVASEICHIE

NASA Explorer m|SS|on
2017-2019

Search 200,000+ stars, K . G
[ = 4-13, 90% of the sky sy
Discover hundreds of

transiting planets smaller
than Neptune |

Ricker et al., JATIS, in press (2014)
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Entrance pupll

diameter 10.5¢m

Bandpass 600-1000 nm

Field of view 24° x 24°

Cadence for
target stars

Cadence for full
frame images

2 min

30 min
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\(111] Tube tess mission

Transiting Exoplanet Survey Satellite (TESS)

George Ricker
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Ricker et al. (2014)



TRILEGAL model of the
solar neighborhood
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Girardi et al. (2005)
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TRILEGAL model of the
solar neighborhood
enhanced to match M-dwarf data
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Sullivan et al., in prep.  *



Simulated stars
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Simulated planets

M dwarfs

FGK dwarfs
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Sullivan et al., in prep.



Simulated TESS detections
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Simulated TESS detections

ecliptic
coordinates

detectable planets around
pre-selected target stars

detectable planets around
Sullivan et al., in prep. other stars in full-frame images




Simulated TESS detections
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Sullivan et al., in prep.
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Simulated TESS detections
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Habitable-zone planets
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Planet radius (Earth radii)
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Planet radius (Earth radii)
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Prospects for p-mode detection
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Prospects for p-mode detection

| 1 1
—
<
(Vo) 7
-
2 ]
Q. i
D
~ _
&
‘ -
— “ - 1
o, £
=R —
L o= J
8 —
~
o+ (Vo)
- \J.2D A i
I a W )
L
/7 — _
\0 Ooooﬂvotoﬂﬂo\wt .
X
e a2 \ -
e TN
Pt e, * |
-s Yot dn / 1
TR —
lw ooo oo . . . -
+ | [ | _ | | | i | _ | | | | _ | | | o_ _ | | |
S L1 < L1 S LN
~ — o o 0.

(®y/**y)bo

14

12

10

TESS or Kepler Magnitude



TESS Working Groups

Planet simulations Josh Winn
Target star selection Keivan Stassun, Josh Pepper
Follow-up observations Dave Latham

Jargen Christensen-Dalsgaard,

Asteroseismology Hans Kjeldsen

. . s Peter McCullough, Garrett
Serendipitous” science

Jernigan
Atmospheric characterization Jacob Bean
Habitability Lisa Kaltenegger

Eclipsing binaries Bill Welsh, Nader Haghighipour




Exoplanei

Missions

Astronomy and Astrophysics
in the New Miﬂcnm

| =
Ground-based '
Observatories

———
sl




Science with the
Transiting Exoplanet

Survey Satellite

2015 Sep. 30 & Oct. 1 (tentative)
Cambridge, MA
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Ground-based follow-up program

TESS data delivered to DETECTION ~5000 transit-like
MAST within 4 months signals (R, <4 RE)

LCOGT, MEarth, ~2000 survive

Euler 1.2m, FLWO 1.2m direct imaging
~500 survive
LCOGT, Euler 1.2m, reconnaissance
OHP, FLWO 1.5m spectroscopy
VALIDATION
100 small planets selected

for precise Doppler
spectroscopy

HARPS, HARPS-North,
Keck, Magellan...

50, measured
masses

45
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