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Among the recently discovered transiting extrasolar plane-
tary systems, 1.e., TTES-1 by the Trans-Atlantic Exoplanet Sur-
vey (Alonso et al. 2004) and OGLE-TR 10, 56, 111, 113, 132
by the Optically Gravitational Lens Event survey (e.g., Udalski
et al. 2002¢, 2002b, 2002a, 2003; Konacki et al. 2003; Bouchy

etal. 2004; Pont et al. 2004), TrES-1 has similar orbital period and
mass to those of HD 209458b, but its radius is smaller. Thus, it 1s
an interesting target to determine the spin parameters via the RM
effect; if its planetary orbit and the stellar rotation share the same
direction as discovered for the HD 209458 system, it would be an
important confirmation of the current view of planet formation out
of the protoplanetary disk surrounding the protostar. If not, the
result would be more exciting and even challenge the standard
view, depending on the value of the misalignment angle /.

We also note that the future satellites COROTand Kepler will
detect numerous transiting planetary systems, most of which
will be important targets for the RM effect in 8-10 m class
ground-based telescopes. We hope that our analytic formulae
presented here will be a useful template in estimating parame-
ters for those stellar and planetary systems.

In conclusion, we have demonstrated that the radial velocity
anomaly due to the RM effect provides a reliable estimation of
spin parameters. Combining data with the analytic formulae for
radial velocity shift Aw,, this methodology becomes a powerful
tool in extracting information on the formation and the evolu-
tion of extrasolar planetary systems, especially the origin of
their angular momentum. Although it is unlikely, we may even
speculate that a future RM observation may discover an ex-
trasolar planetary system in which the stellar spin and the plan-
etary orbital axes are antiparallel or orthogonal. This would
have a great impact on the planetary formation scenario, which
would have to invoke an additional effect from possible other
planets in the system during the migration or the capture of a
free-floating planet. While it is premature to discuss such ex-
treme possibilities at this point, the observational exploration of
transiting systems using the RM effect is one of the most im-
portant probes for a better understanding of the origin of ex-
trasolar planets.

O 3—NRICLHEE LB D EBRBIBITRAXDEN




Measurement of Spin-Orbit Alignment

INn an Extrasolar Planetary System
(kh%‘%%i?ﬁl 175 BEaEh & AN EREAD [ Z D HITE)

Joshua N. Winnt, Robert W. Noyes!, Matthew J. Holman?,
David B. Charbonneau?, KXHZR5A2, BREL?2 | BAEKIF2 . AER?,
Edwin L. Turner 23, John A. Johnson#, Geoffrey W. Marcy4, R.
Paul Butler®, & Steven S. Vogt®
n IN—/N\—FRKE, ZRRKRE, 3TYRRKE, D) I IL=F KE/IN—)
L—1R. STy A—REF—WR, SHYITHIL=ZFREH LRI ILAEK
= The Astrophysical Journal 631(2005)1215 (10A1H%)
N_EED G

RE DRI




O 3—-<o0—) hBRO5| AR

Citations/Publication Year for 19244p]....60...15R

1974

Unreferced
Refereed

Total citations: 98
Total referced: 76

R.A. Rossiter
ApJ 60(1924)15

1961 1968 1975 1982 1989 1996 2003 2010

Publication Year

Citations/Publication Year for 19244p]....60...22M

1979

1984

Unrefereed
Refereed

Total citations: 67
Total refereced: 49

D.B. McLaughlin
ApJd 60(1924)22

1989 1994 1999 2004 2009
Publication Year



?éS’E%ME(HAT P 7)0)%%

- i eleration term
: / "\ HAT-P-7 " 2 HAT- P 7
F UT 2008 May 30 2z = UT 2009 July 1
| g_ ® Subaru (this work) \ /// .‘:_; - \\\'\ //
- © Keck (PD&) \‘1‘ o

-0. 00 0.5
ime since midtransit [days]

- Winn et al.

A=-132.6 (+12.T - astro- ph/O908 167 \ \

; f ?1.5) deg.
SR -

Narita et al.

Anomalous RV [m s™]

| |
] s astro- -ph/0908.1673 I M& 182.5 +9 4 (Jeg
+++++H++++++++ +++++++++++++++++ +++++ 4

—0.05 0 0.05
Orbital phase

0-C [m s™]

s EHICTTIEAERIFEDRE
s BIRIEHE. RERR - EILTETILIZKELGA /NI




9 TIZRAT=C
s BE (R) LD THCE RIUEE

=ERDEEEE
KERELT-FRD
s REXTROER

n X
N

NiGIZLU-EZEDION—EUMEEEREZFD

FEZhx
MTHNT-RVEFHET D

Ll

= jE&%TD‘E@*ﬁL

s TERAEVEREPEMEDT N FITRE

-ﬁanﬁmfﬁfmﬁﬁMY/-%
s bYT SR (BB
FHLUOX (ERFME N AR . BB

) bSO YNEGRERINL) .

TlERIEEST H?



IS5—EE (KE2009F3A6H1TH L)

FoUOYRERE DRI —AR A
HERE (+/\EFTIL)BREDHERZHIT

arcu'yﬂ ﬁ‘?!

0.53 0.29
th 1.0C 1.00

My 1.2 1.5

10Mg 215 4.84
_.~# Habitable Zone

3 mu.us 1 (3 m’
Planetary Semkmajor Ax s, AU

http://kepler.nasa.gov/



hER B ER 2IEHF T OR—H )L

The New Worlds Mission
iy 2 ZFHhILE3— GE#&R)
O r
% g

=
BAEE

http://newworlds.colorado.edu/

s AZEQC—AMD AR L RT@L2 S

s 7AKMEIZHRIDEZEIT A AILFI—FEZTHS
LREICIETZFTOEORAVDOERENSIZTIHDHHEL

-3250) DI BHEEZFZ—DoDNAFT—H—&RH

s OOSFKRFEZFIDELIKEEEZEEDS

||:'J I:I-I_I—I

n FHRDETEIFX TR KZETHIRETE

1(0;)


http://newworlds.colorado.edu/

New Worlds Mission:

simulated image
BEEER F=0° EE E R B =60°

s BROKBGERONREZ ANFHERRE+HAHILEZ—)EAN
TIIONRFEEMNBRAIL-BZEICTFEINIER

n COESBIVLAVAERLIGE ., —KANEZETHN DD
=517 http://newworlds.colorado.edu/



http://newworlds.colorado.edu/

Ik DFRNARDRILENAFT—DH—

HhIXERREET—3

IR “};‘: =AY :@9.64m
N: .,_-,.r* o RICERR DN DETHD
i \ co.f TLRIEAADT, B

ZORULWL—H
mK:<8um, >17um
AR @7.7 4m
n 24 F LI _E RO Hh Bk

[ZITXFEIFEAEESR
NN 1EF
llll.lf'.'-'lZ'J-'.-EIE:|.J'I |:_|'.sl';":ll a H )U)-‘//-—E‘X_,ff‘lﬂ K §E rp

Kasting et al. arXiv:0911.2936
“Exoplanet characterization and the search for life”

.._

ApJ 658(2007)598 | I




KU (RSFR9?) I3\ (A< —h—

Extrasolar plants on extrasolar planets
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O;: The Occulting Ozone Observatory

O3: The Occulting Ozone Observatory
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