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Credit: NASA, ESA, and G. Bacon (STScl), STScl-2006-34



Analysis of O-C (observed — calculated) diagrams — TTV (Steffen et al. 2007)
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Analysis of O-C (observed — calculated) diagrams — TTV (Steffen et al. 2007)
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Analysis of O-C (observed — calculated) diagrams — TTV (Steffen et al. 2007)
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Analysis of O-C (observed — calculated) diagrams — TTV (Steffen et al. 2007)
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TEP has a period of 130 d, both planets have an eccentricity of 0.05,
and the perturber orbits at 1 AU, not in MMR




Analysis of O-C (observed — calculated) diagrams — TTV (Steffen et al. 2007)
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TEP has an eccentricity of 0.15,
the perturber has eccentricity of 0.25, orbits at 1 AU in the exterior 6:1 MMR




Analysis of O-C (observed — calculated) diagrams — TTV (Steffen et al. 2007)
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Different systems — the similar signal in O-C diagrams (Ford & Holman 2007)

Transiting hot Jupiter-like planet (period: ~4 d, mass: 0,5 Jupiter mass) + ...
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For a given TTV amplitude...
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Credit: http://www.superwasp.org/
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ABSTRACT

Photometric follow-ups of transiting exoplanets may lead to discoveries of additional, less mas-
sive bodies in extrasolar systems. This 1s possible by detecting and then analysing variations in
transit timing of transiting exoplanets. We present photometric observations gathered in 2000
and 2010 for exoplanet WASP-3b during the dedicated transit-timing-variation campaign. The
ohserved transit timing cannot be explained by a constant period but by a periodic variation
in the observations minus calculations diagram. Simplified models assuming the existence of
a perturbing planet in the system and reproducing the observed variations of timing residuals
were identified by three-body simulations. We found that the configuration with the hypothet-
ical second planet of mass ~13 M$, located close to the outer 2:1 mean-motion resonance,
1s the most likely scenario reproducing observed transit timing. We emphasize, however, that
more observations are required to constrain better the parameters of the hypothetical second
planet in the WASP-3 system. For final interpretation not only transit timing but also pho-
tometric observations of the transit of the predicted second planet and high-precision radial
velocity data are needed.

Key words: stars: individual: WASP-3 — planetary systems.
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X 2 for direct model fitting.
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ABSTRACT

Transit timing analysis may be an effective method of discovering additional bodies
in extrasolar systems which harbour transiting exoplanets. The deviations from the
Keplerian motion, caused by mutual gravitational interactions between planets, are
expected to generate transit timing variations of transiting exoplanets. In 2009 we
collected 9 light curves of 8 transits of the exoplanet WASP-10b. Combining these data
with published ones, we found that transit timing cannot be explained by a constant
period but by a periodic variation. Simplified three-body models which reproduce the
observed variations of timing residuals were identified by numerical simulations. We
found that the configuration with an additional planet of mass of ~0.1 M; and orbital
period of ~5.23 d. located close to the outer 5:3 mean motion resonance, is the most
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