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collected with the Keck I/ Hires, TNG/ Sarg, and Shane/ CAT/ Hamspec telescopes/ spectrographs over the
years 2003–2008 allow us to derive RVs and compute planet detection limits for 10 double-lined binary
stars. For this initial sample of targets, we can rule out planets on dynamically stable orbits with masses
as small as� 0.3 to 3 M

Jup for the orbital periods of up to� 5.3 years. Even though the presented sample
of stars is too small to make any strong conclusions, it is clear that the search for circumbinary planets is
now technique-wise possible and eventually will provide new constraints for the planet formation theories.
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been of some interest to theorists as well. The evolution of a
circumbinary disk is studied by Artymowicz & Lubow (1994)
who demonstrates that such a disk will be truncated at its inner
edge by tidal torques to within 1.8–2.6 times the semimajor axis
of the binary. Moriwaki & Nakagawa (2004) and Scholl et al.
(2007) show that planetesimal accretion should be possible in
circumbinary disks, and Quintana & Lissauer (2006) provide
numerical proofs that planetary systems similar to those around
single stars may be formed around binary stars with the apastron
distance� 0.2 AU. Most recently, in a series of papers, Pierens &
Nelson (2007, 2008a, 2008b) investigated formation, migration,
and evolution of planets in circumbinary disks. In particular,
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Figure 1. RVs of HD9939 (top) and HD13974 (bottom) as a function of the
orbital phase (a), and the residuals (observed minus modeled RVs) as a function
of the orbital phase (b) and time (c). The primary is denoted with �lled symbols,
the secondary with open ones, and the best-�t RV model with a solid line. The
Keck I/ Hires is denoted with circles, Shane/ CAT/ Hamspec with triangles, and
TNG/ Sarg with stars.
(A color version of this �gure is available in the online journal.)

� 50–150 for the Shane/ CAT/ Hamspec. In consequence, the
RVs have different precision ranging from� 2 (HD195987, the
best case) to 20 m sŠ1 for the primary stars. In any case, the
precision is suf�cient to detect planets with masses as small as
0.3 MJup. Note also that due to a brightness ratio between the
primary and secondary, the RVs of the secondary are typically
of lower precision as the S/ Ns are for the composite observed
spectra. For example, an S/ N of 250 and a brightness ratio of
6.7 (HD195987) corresponds to an S/ N of 220 for the primary
and only 30 for the secondary.

A circumbinary planet will exhibit two indirect effects on the
RV of the stars. First, the apparent system velocity will vary
in a periodic manner due to the motion of the binary about the

Figure 2. RVs of HD47415 (top) and HD78418 (bottom) as a function of the
orbital phase (a), and the residuals (observed minus modeled RVs) as a function
of the orbital phase (b) and time (c). The primary is denoted with �lled symbols,
the secondary with open ones, and the best-�t RV model with a solid line. The
Keck I/ Hires is denoted with circles, Shane/ CAT/ Hamspec with triangles, and
TNG/ Sarg with stars.
(A color version of this �gure is available in the online journal.)

system barycenter, with amplitude (Muterspaugh et al.2007)

� vb = 57 m sŠ1 ×
(Mp/M Jup) sinip�

((Mb + Mp)/M � )(ap / 1 AU)
. (3)

Differential re�ex motion and perturbations of the binary orbit
by the planetary companion are expected to be negligible on
reasonable timescales. Second, the �nite speed of light will
cause apparent changes in the phase of the binary orbit due to
the re�ex motion of the binary about the system center of mass.
This phase shift is detected for planets with masses as small as
(Muterspaugh et al.2007)

Mp = 70MJup×
(� rv / 20 m sŠ1)(Pb/ 5 d)4/ 3(Mb/M � )2/ 3

�
N Š 6 sinib sinip (ap / 1 AU)

, (4)
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