. Laughlin & J. Cho

precise radii from transits
improved radii for giant planets
radii for close-in super-Earths

stable,
precise
photometry.

direct transit searches for “hot Earths”
transit timing to detect low mass non-transiting planets

significant complement to Kepler




Learn about:
@®Global structure
®@Atmospheres
®Eccentricity &
Obliquity

Courtesy Lori Allen
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Secondary Eclipse
Thermal Emission

Spitzer enables direct
detection of IR light from
the planets

eclipse depth ~
(Ry/Rgtar) (T[T

star) star)

yields T ~ 1100K

Planet TrES-1 |

n
o
3
|
5
£
=]
=
@
@
B
B
E .
]
o

Time [hours)

Planetary Eclipses  Spitzer Space Telescope * IRAC * MIPS

eclipse depth ~
(Rpl Rstar)z(Tpl Tstar)
= =

Dominant term

T, ~ Tgar A0S

lower main-sequence stars
give higher S/N planet
detection

HD 189733b (K3V)

320 detection at 16 um
Deming et al. 2006 ApJ 644, 560
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TrES-1, Charbonneau et al.
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planet/star flux ratio
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Arguably by 20
—100 transiting hot Jupiters
—10 hot Neptunes




Transit radius precision depends on precise photometry
- Spitzer provides both precise photometry, and
absence of stellar limb darkening
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Timing error (sec)

T T
Warm Spitzer transit timing
GO spectral type

eclipse depth=

0.0150000

4.5 microns wavelength

10 12
V magnitude

14

Also,
false-positive
elimination for
terrestrial transits




Conclusions

Warm Spitzer will still be at the cutting edge of
exoplanet science

Details of the observing programs will depend on
the 2009 state of this rapidly advancing field /
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- should be competitively selected just prior




