Characterizing Exoplanets with GRAVITY
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GRAVITY is the second generation instrument of
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station. GRAVITY Exoplanet Targets: GRAVITY & VLTI instruments
« M - dwarf binaries within 25 pc from the Sun - -
» Solar-type binaries within 200 pc from the Sun The GRAVITY instrument will equip the VLTI with
* Known RV-planets within 200 pc from the Sun a near-infrared adaptive optics facility (CIAO,
Coude Infrared Adaptive Optics) using the same
Why M-dwarf targets? corrective element as the MACAO systems.
In contrast to the MACAO systems that use a
« 70 % of all the stars in the Milky Way fixed dichroic mirror to feed the MACAO systems
e small mass (0.08 Me < m< 0.5 Mo) with visible light and reflect the infrared spectrum
e optically faint => would complement space-based towards the VLTI laboratory, the CIAO system
astrometric missions (GAIA) offers four options (see AO mode selector image
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Image credit: A. Huber and R. Rohloff 1) wavefront sensing using an off-axis guide-star

via the star separator (STS)
- less than 5% of known T
. exoplanetary systems 2) wavefront sensing using a GRAVITY
' are around M-dwarfs [l iInstrument optimized H-K-band beam-splitter
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GRAVITY AO Mode Selector
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inserted in the science beam (on-axis), see AO
Performance plot on the left side
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. 15 0 105 135 15| 3) wavefront sensing using a "to be defined"
| exoplanet.eu (21HOAT “star Mass (MSU“) beam-splitting device in the science beam (on-
Image credit: A. Huber and R. Rohloff axis)
30° zenith angle, Seeing=0.85", QE=0.5, RN=6.5 e- rms Transiting eXOplanetS
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4) leaving the VLTI on-axis beam unaffected

In addition, the GRAVITY instrument will be able to | |(°PeN)
%] |1 measure the position angle of the planet orbit on the
sky by observations of transiting exoplanets. The
65 planet orbit orientation combined with measurements
& of the degree of polarization of light reflected by the
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In particular options 1 and 3 could be interesting
for other VLTI instruments like AMBER,
MATISSE, or PRIMA in case they are using the

K-band Strehl number [%]
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A performance vs beam-spliter transmission olanet (e.g. SPHERE ZIMPOL observations), will unit telescopes for ob.servatllons. Plea§e note that
45 the GRAVITY consortium will not provide the

40 give an opportunity to place constraints on the
- distribution of clouds and weather zones on the

5 6 7 8 9 10 planet.
K-band magnitude

beam-splitting device for option 3.

Thanks!
™ Any questions?

*The GRAVITY goal specification is 10pas astrometric precision.
The specification is to achieve 30pas in 5 min for a K=10 primary
and a K=15 secondary star with 1” separation.
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