O b S e r’vati O n al r’es u Its ¢ Distinguish candidates and confirmed planets, e.g.:
on exoplanets

* transit detections require RV confirmation
(contamination, mass measurement)

® RV detections have minimum masses mp.sin i
® mass-luminosity uncertainties (direct detection)
e Complicated sensitivity space:

® bias (sample selection:
spectral type, Z, companionship, distance,...)

® detection efficiencies=
f(method, instrument, time baseline,
mass, semi-major axis, eccentricity, age, Z, inclinaison,...)
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+
+]%§+ HARPS Guaranteed Time Observations * Probability that the inclinaison be larger than 0:
. [e]
+ p(0 <i<90°) =cos(0)
In compliance with the GTO policies, we here present the GTO proposals of the HARPS consortium. it Medlan Planet mass Is I 5 I 55 X(mP'SIn I) Confidence that
NO. Pl TITLE e Average planet mass is TT/2 x(mp.sin i) mysini s m, < Fxm,sini
1 M. Mayor Searching for very low mass planets i
2 M. Mayor Better distributions of orbital elements S Uncertalnty Of Ste”ar mass propagates Confidence F
B M. Mayor Planets around very-low mass stars to the Planet mass 50% 1.155= 1
4 M. Mayor Stellar metallicity and the formation of giant planets (metal deficient stars) ° : - sin(chs™ (50%))
5 M. Mayor Stellar metallicity and the formation of giant planets {searching for planets in visual binaries and 90% 2.
= possible chemical anomalies) 95% 3.203

Send comments o crisasgess orm 4 [ | ] 99% 7.088
Last update: 28 August 2006 L4 2wl B8 R

99.9%  22.366
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Incomplete!
(<0.5Mjyp), depending on orbital period

' 167 Planets
i All known planets (in 2005)

P =100 days is well fitted

a broken power law:

—12

2 M < 0.6M,
M= M = 0.6M;.

dN JdM {

Number of Planets

0 2 4 6 8 10 12 14
Msini (Mjup)

Butler et al. (2006) Ap| 646 505

Cumming et al. (unpubl.)
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Activity related jitter:

Wright (2005) PASP | 17 657

B.Goldman Substellar objects, Fall 2006

100

©® o A N O

F California and Carnegie
Planet Search stars
I without detected planets

04 06 08 1.0 12 14 16
BV

Evolution jitter:

§10: Observational results

1.0 Y T
168 Planets I Incompletenes¢issue
0.8f .
. . * : :
=,
ié 0.6p . : .0: -
= . . %
§ 0.4+ . '-.f“'-o..
IB ) - . .. ‘..l.: . '.' f 4
. - -
0.2} LA P
"..* - -. . L ) & . -
oobdmtey 387 %700 To 0 00 002,

Eccentricity

from Butler et al. (2006) Ap) 646 505

B.Goldman

Semimajor Axis (AU)

Substellar objects, Fall 2006

Msini (M)

‘Marcy et al. (2005) PTh.Ph.Suppl. 158

§10: Observational results 8



The 178 nown Nearby Exoplanets

very complete!
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Number of planets by semi-maj axis
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Planet Occurrence Depends on Iron in Stars
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13 B.Goldman

Piplanet) = 0.03 x (

2
(Nre/Nu)
(Nre/Nu)a

¢ High-metallicity stars create planets more easily

Fischer & Valenti, 2005, Ap/ 622 |102
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e stars that have created planets experienced metallicity
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MMsun (Type | Rp/Riup | MoMMuup | P (days) |a (AU)
OGLE-TR-113, P, = 1.43 days, | band

= GOV 132 0.69 35 0.045 i i

1.3 GOV 0.72 0.38 2.9 0.042 L, 102 | R =109 4/-010R,,
. KiK2 [1.15 1.15 2.2 0.0313 £ n
I MMsun |Type | RelRumn | MoMium | P (days) | a (AU) £ R _
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10.4 112 G04 1.36 0.53 446 0.055 :- DE"%‘&:; 1pteeringy
11.9 1.15 F7V 1.93 0.89 2,51 0.038 ~o01 = o 3 0oz
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18.8 1.24 B 0.81 <38 42 0.055 el =
19.8 1.1 - 1.13 9.7 1.79 0.03 Minniti et al. (2007) astro-ph/0701356
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°A1‘mospher'e - STIS data, increase in transit depth of (2.320.57)
x10"* in a passband centered on the sodium resonance doublet

(589 nm) -> absorption from atomic sodium in the planetary

atmosphere
O Charbonneau et al. 2002

*Exosphere - STIS data in UV, detection of atomic hydrogen
absorption of 15% in the stellar Lyman line during transit ->

atmospheric escape of hydrogen
. Vidal-Madjar et al. 2003
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e Constrains the stellar
spin—rotational plan angle
(in all 4 cases: aligned)

e Offer transit confirmation
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=> life-time?

B.Goldman Substellar objects, Fall 2006

4
Star agecan age age  Ref.

2 = o lower lim. other _other
TrES-1 =11 =06 25+1 1 3
QGLE-TR-10 =11 - s
OGLE-TR-56 =2 - 3zl 2 3
OGLE-TR-111 =1.1 =0.6 3
OGLE-TR-113 0.7 0.6 5
OGLE-TR-132 - - g
HD149026 - - 208 3
HD189733 >0.5 =0.6
HD209458 =2 - 4.5 4

e Very close planets are suspected to evaporate

4 6
Star cge [Gyr]

=1.0 My, /Gyr
0.3 My,/Cy
—0.1 My,/Cyr

no evoporotion

Melo et al., 2006, A&A 460 251
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RV Transit
hot Jupiters: P=2—4d |9 (+3transits) 8(+3RVs)
very hot Jups: P<2d 3,P=1.3-2d 3,P=1.2-2d

sensitivity »KeoMpsin iP5 P33

completeness and P<10d = 2 x eff(3d)

RV: exoplanet.eu & transi / : .‘uﬁIge.ch/~pontITRANSITS.htm
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Monday, January 29 \

Monday, February 5:
conclusion and prospects Models of planetary
atmosphere and structure;

habitable zone

¢ Bibliography:
* Marley et al.: atmosphere (PPV)
astro-ph/0602468

* Chyba, ARAA 2005: astrobiology
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