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Planetary orbits reflect their migration history. It 
is now known that there are many exoplanets with 
eccentric and/or highly tilted orbits. Those exoplanets are 
considered to migrated through planet-planet scattering 
or the Kozai migration. It is difficult, however, to 
discriminate these two migration mechanisms, since the 
both mechanisms predict eccentric and/or highly tilted 
orbits. To discriminate the two migration mechanisms, it 
it necessary to search for counterparts of their migration 
(e.g., giant planets for planet-planet scattering or a distant 
companion for the Kozai migration). We thus started 
high-contrast direct imaging observations for eccentric 
or tilted planetary systems in the SEEDS (Strategic 
Explorations of Exoplanets and Disks with Subaru) 
project.

We first observed a retrograde planetary system 
HAT-P-7, for which the Subaru telescope found the 
retrograde orbit of HAT-P-7b in 2009[1], with the 
HiCIAO (High Contrast Instrument for the Subaru Next 
Generation Adaptive Optics) onboard the Subaru. We 
found that there are two companion candidates around the 
HAT-P-7 system (see Figure 1)[2]. Although it is not yet 
known whether those candidates are physically associated 
with HAT-P-7 or not, if associated, those companions 
are M stars and separated by at least 1000 AU. We then 
calculated whether those companion candidates can cause 
the Kozai migration for the inner retrograde planet. We 
found that it is impossible for the companion candidates 
to cause the Kozai migration in the presence of an outer 
planet around the retrograde planet (reported by [3]). As 
a result, we conclude that it is the most plausible that the 
retrograde planet HAT-P-7b has migrated through planet-
planet scattering. The SEEDS project will conduct this 
kind of observations for dozens of planetary systems to 
discriminate planetary migration mechanisms.
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An image of HAT-P-7 taken with the Subaru HiCIAO. 
Two companion candidates are detected around 
HAT-P-7. The field of view is 12″ × 12″. North is up and 
east is to the left.
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