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Extrasolars planets key themes

planetary formation
* from orbital characteristics
 from mass distribution
* from host star characteristics

physics of planets
* from atmospheric features
* from planet radius
* from planet photometry



Astrometry : required precision
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Binary stars :
A M6V dwart (100 M.

Jup

) orbiting a G dwarf @ 20pc with P=1yr
o = Smas

Extrasolar planet :
A Jupiter mass planet orbiting a G dwart @ 20pc with P=1yr
o = 50 parcsec
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Astrometnc displacement of the Sun due to Jupiter
as seen from 10 parsecs.
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The need for S0parcsec
accuracy to be compared
with RV capability
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mass (earth mass)
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Astrometric motion equations

acos(0) +pqcos(d) (t—to)+ R(t)Pa(t)T + Yor
' (t —to)+ R(t) Ps(t)m+ Xopp
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Below the milli-arcsec precision

Main ground limitations:
The atmosphere and its turbulence
Solution : Very Narrow angle astrometry

= small AO well within the 1soplanetic angle (<30arcsec)
= Small A => small refraction angles

» R observations=> small refraction angles and slower
atmospheric effects

* [nterferometers with long baselines are more efficient
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The peak of the interference pattern occurs when

the internal path delay equals the external path
delay
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Astrometry with an Interferometer
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Faint Science Object Bright Guide Star
AS < 60 arcsec
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20 parcsec = 11010 rad
AS°*B is 10 nm with 100m

OPD,, , averages to zero
but it needs integration time...

OPD._. needs to be measured

int



+

Aerial View of Paranal Observing Platform with VLTI Light Paths +]E§+
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ESO PR Photo 10f/01 (18 March 2001) © European Southern Observatory






Extra-Solar Planet search
with PRIma (ESPRI)

Carry out extra-solar planet searches on nearby
stars, using accurate astrometric measurements.
Start of the program in Oct 2008

- Mass measurements of known systems

* Multiple systems inclinations

e Search on “other stars not RV suitable”
0 active stars
O massive stars

* Search on “nearby stars”
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Planet Mass Distribution

mase {Jupiter mass)



Extra-Solar Planet search
with PRIma (ESPRI)

Carry out extra-solar planet searches on nearby
stars, using accurate astrometric measurements.
Start of the program in Oct 2008

- Mass measurements of known systems

* Multiple systems inclinations

e Search on “other stars not RV suitable”
0 active stars
O massive stars
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Extra-Solar Planet search
with PRIma (ESPRI)

Carry out extra-solar planet searches on nearby
stars, using accurate astrometric measurements.
Start of the program in Oct 2008

- Mass measurements of known systems

* Multiple systems inclinations

e Search on “other stars not RV suitable”
0 active stars
O massive stars

* Search on “nearby stars”
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& About 5000 planets expected
-on stars inside 200 pc
Wlth 10> my >15
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_ SIM planet survey
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SIM PlanetQuest

e o EPIcS

Neptune-size planets
around 2000 stars

Wide survey
%x 2000 stars at S parcsec

planets 4 times more massive than Earth
around 120 stars

Narrow angle survey (1 parcsec ):
* ultra deep 60 stars, 200 meas./star
* deep survey 120 stars, 100 meas./star

planets 3 times more massive than Earth
% around 97 stars

F

planets 2 times more massive than Earth

around 30 stars
.

potentially habitable

Earth-size planets
around 6 stars
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