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Kepler has found a huge number (1235) of transit candidates

CoRoT isn't doing too bad either

Large fraction of the candidates are transiting faint stars
« RVs difficult or impossible to measure
RV measurements consume a lot of telescope time

« Slow, other people want to use the telescopes also.

Most of the candidates cannot be verified by traditional methods
« We have to come up with something different




» A good fraction of the false alarms is caused by
contaminating eclipsing binaries (CEBSs)

« Eclipsing binary on the same line of sight as the bright target star

« The light from the target star diffuses the eclipse, making it look
like a planetary transit

e Even if RV observations possible, can be difficult to
recognize

e The light from the target star dominates the RV signal
 We need a way to identify the CEBs that

e Can be carried out with relatively small telescopes
« Can be applied to faint targets




Transit color signature

 Transit shapes for CEBs and Jovian B—|
planets have differences in —~0.002 *
wavelength dependency

« Tingley, B. A&A 425, 1125-1131(2004)

« CEBs have different transit depths in
different passbands, unless the
components happen to have same
colors time
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« Ingress/egress shape dependent on
the radius of the eclipsing/transiting Terrestrial B—|
object
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KOI 806

transit in multiple colors
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« Periods close to 1:2:5 resonance

. We wanted to confirm the Tat B aiet b N N acia
nature of KOI 806.02 = I | \ [
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e Observations with GTC

5 hours on 27th of June

Semi-simultaneous
multicolor photometry

- Alternating four 5s exposures
in z' with four 5s exposures in

g
Approx. 1800 Images

Basic reduction in IRAF
Photometry with Vaphot

Transit analysis with MCMC
- My part of the job




GTC Observations

« Nominal color signature

e Shape agrees with a planet-
sized transiting object

e No difference in transit
depths

 |f CEB, the components need
to have very closely the same
color

Normalized flux

e And something funny -1
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e -103 minute TTV against the ephemeris
published by Borucki et al.

e 150 detection




o We fitted all the transits for
KOI 806 in the public
Kepler light curves

« TTVs close to one hour
against to the published
ephemerides

« Reported timing errors do
not include TTVs

- May cause gray hairs for
observers planning to follow
up Kepler targets
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Results

. Planetary system?
Large TTVs
No differences in z' and g' transit depths

Egress color signal (while nominal) in
agreement with an eclipsing object of
planetary size

o All strongly support that the three
objects in KOI 806 are planets

- B. Tingley, E. Palle, H. Parviainen et
al., accepted to A&A

. Poster in the First Kepler Science
Conference

mature.
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THANK YOU!
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