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Summary

*Astrometric detection of the reflex motion of the parent star (motion in plane of sky)

*Around nearby stars this gives better sensitivity to planets Iin Earth-like orbits than
radial-velocity surveys, and can detect planets in face-on orbits

*Allows the precise mass of planets to be determined, without the sin(i) ambiguity

*Uses VLTI/PRIMA to compare positions of two stars with small angular separation

Science goals

The ESPRI project will look at three main target groups:
(15 pc) — sensitive to planets of > than Uranus-mass
(<300 Myr) — difficult with radial-velocity surveys
— with astrometric measurements we can
determine the sin(i) ambiguity of known planets and find new planets
in face-on orbits or at larger separations from the parent star

Expected performance

Figure 2 shows the expected signal-to-noise ratio (SNR) for the
cross-visibility (V,) in a 30-minute integration on a exoplanet
target-star/reference-star pair. The SNR is strongly dependent on
the reference-star magnitude, as this is generally the fainter of the
two stars. For the those few targets which are too faint for
hardware fringe-phase tracking, hardware group-delay tracking
will be used, and fringe phases will be reconstructed in software

Figure 1 shows the detection domain for astrometric measurements _
post-processing.

with 50 pas accuracy in comparison to radial velocity surveys. We
hope to achieve much higher accuracy on most targets (up to 10 pas
accuracy).
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the atmospheric phase variations are similar. In practice, what is
measured is the cross-visibility (V,), the product of the complex
visibility measured for one star (V,,) and the conjugate of the

complex visibility (V) for the second star: V, =V, V. . Preparatory observations

With VLTI/PRIMA we are only able to accurately compare the
positions of stars which are close to each other on the sky.
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Figure 1 — detection domain for 50 pas astrometric (exoplanet candidate star)

measurements, highlighting the region which is not Figure 2 — limiting magnitude (green) of the PRIMA The ESPRI COnS.()rtlum S Now takmg -band Ima.'ges Of al
accessible to the radial velocity technique. The [ & ot for 10 pas astrometric accuracy in 30 potential targets in order to select those targets with suitable
nerbase e detestion space. e mins, assuming 1.19% of K-band photons entering reference stars for high-precision narrow-angle astrometry.

increase the detection space. the ATs are detected, and 10 as ref. star separation.

Max Planck Institute for Astronomy  Landessternwarte Geneva Observatory E S PRI EPFL Lausanne ESO
Heidelberg-Konigstuhl

Thomas Henning, Harald Baumeister, Francesco Pepe, Michel COn SOrtIUm Hannes Bleuler, Denis Francoise Delplancke, Frédéric Dérie, et al.

Peter Bizenberger, Uwe Graser, Ralf Andreas Quirrenbach, Fleury, Charles Maire, Denis Gillet, Yvan Michellod,

Launhardt, Andre Mdller, Johnny Nicholas Elias Il, Ronny Meégevand, Didier Queloz, ARC / Univ. Neuchatel Philippe Mullhaupt, Laurent

Setiawan, Robert Tubbs, Karl Wagner, Geisler, Rainer Kohler, Damien Ségransan, Danuta Sache, Rolf  Wdthrich, ESO oversees and operates the VLTI and its

Patrick Weise Sabine Reffert, Ingo Stilz Sosnowska, Luc Weber Yves Salvade, Olivier Scherler Lorenzo Zago instruments, and provides advice and support for ESPRI



