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THE CASE FOR ASTROMETRY

Can survey nearby stars of a wide range of age and
mass

Constrain orbits and masses of known planets

Complement direct imaging by probing separations <
5AU
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REQUIRED PRECISION

Barycentric motion of a Sun-Jupiter analog @ 50 pc:
0.1 mas

Same system, but 2-yr orbit: 0.03 mas
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RELATIVE ASTROMETRY WITH A DUAL-FEED
INTERFEROMETER

Shao & Colavita (1992): measure
the angular separation of two
stars within an isoplanatic patch,
over a long baseline

Faint Science Object Bright Guide Star
’ AS < 60 arcsec
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PRIMA

VLTT's facility for phase-referenced imaging
and microarcsecond astrometry
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ESPRI - Exoplanet Search with (‘ % ®
PRIma (MPIA, LSW, and Obs. Geneve; (“ 7

P.I.s Henning, Quirrenbach, and Queloz) E g P R

2008: subsystem testing begins
2010: first fringes
2011: astrometry commissioning begins
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PRIMA
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DDL: Differential Delay Line STS: Star Separator
AT: Auxiliary Telescope IRIS: IR Image Sensor
DL: Main Delay Line FSU: Fringe Sensor Unit

Sahlmann et al., in prep
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ESPRI: GTO SURVEY PLAN

31 stars with published RV exoplanet candidates
whose orbits we will have the sensitivity to
characterize.

35 nearby main sequence stars for which we will
have the sensitivity to detect a Saturn- mass planet in
a 4-year orbit.

32 nearby young stars for which we will have the
sensitivity to detect a Jupiter-mass planet in a 4-year
orbit.
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ESPRI: GTO SURVEY PLAN

Radial Velocity Planet Targets
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Launhardt et al., in prep.
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ESPRI: GTO SURVEY PLAN

Comparison to Gaia sensitivity:
RV targets, nearby star targets, young star targets

20 muas precision 50 muas precision
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Launhardt et al., in prep.
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PRIMA: RECENT
COMMISSIONING RESULTS

demonstrated single-measurement precision of 40
microarcsec on 15-minute time scale

several millarcsec systematic errors on > 1-hr time
scales preclude start of planet survey

ESO task force has identified error sources in optical
train, in process of revising metrology
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FUTURE DEVELOPMENTS:
GRAVITY

collaboration between
ESO, MPE, LESIA,

MPIA, IPAG, U. Lisbon,
and U. Cologne

will combine the four
VLT UTs to achieve 10
microarcsec astrometry

- MACAOQO deformable mirror
MPIA r espon81b1e for installed in MPIA’s AO lab

wavefront sensor
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