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Summary
*Astrometric detection of the reflex motion of the parent star (motion in plane of sky)
L] | | y
Around nearby stars this gives better sensitivity to planets in E
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radial-velocity surveys, and can detect planets in face-on orbits ¥e aht e

*All~ 5 the precise mass of planets to be determined, without the sin(i) ambiguity

10, L_T!JHPHIMA to compare positions of two stars with small angular separation
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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 astrometnc measurements we can
determine the sin({) ambiguity of known planets and find new planets
in face-on orbits or at larger separations from the parent star

Expecled performance

Figure 2 shows the expected signal-to-noise ratio (SNR) for the
cross-visiility (V,) in a 30-minute integration on a exoplaned
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 oo faint for
hardware frninge-phase tracking, hardware group-Oelay tracking
will be used, and innge phases will be reconstructed in software

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

with 50 pas accuracy in companson to radial velocity surveys. We
hope to achieve much higher accuracy on most targets (up to 10 pas
accuracy).

Method

The ESPRI project will detect the presence ol extrasolar planets
from the reflex motion of the parent stars, measured as a change
in position on the sky relative to a reference star which has a
small angular separation on the sky from the target. Thﬂ_se
measurements will be based on the phases of complex visibilities
measured with the dual-leed VLTIPRIMA interferometer.

Although atmospheric turbulence disrupts interlerometnc phases
(sea Interferomelry Theory = Hanift, ThEﬂ-l"}’ of Phases - Eﬂfg'ﬂf}.
accurate astrometry can still be performed between targets which
have a small angular separation. This is because of the
isoplanatism of the Earth's atmosphere — for small separations
the atmospheric phase vanations are similar. In practice, what is
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' | the complex :
red is the cross-visibility (V,), the product 0
:;?}i::y measured for one star (V,,) and the conjugate of the Preparatory observations 3
complex visibility (V) for the second star: V. =V, V..

With VLTUPRIMA we are only abe '8 Peiron oo on the sky.

positions of stars which are ESPRI project
only sutable for the ESPR PSS

sufficiently for
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