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GRAVITY and t.he VLT Interferometer (\(LTI). have t.ronsformed optical inter.feromet.ry with groundbreaking resu!ts Pstreh] = € —Otot & O-tzot — O-gzeom + O-la -|— h + O-ron + O-ISO
on the Galactic Center (see Nobel Prize in Physics 2020), active galactic nuclei, and exoplanets. Through its g
upgrades — off-axis fringe-tracking, extreme adaptive optics (AO) and laser guide stars for the four 8-m unit v, e
telescopes (UTs) — GRAVITY+ will open up the extragalactic sky for milli-arcsec resolution interferometric intting + Oaliasing Onoise
imaging, and give access to targets as faint as K = 22 mag. GRAVITY+ will measure the black hole masses of 5 /3 , Ao 2 g
active galactic nuclei across cosmic time, and obtain high quality exoplanet spectra and orbits. Geometry - 52 . ( dacty ) / Photon — Oph = Qph (Asi ) —p 2.N ph 1qgsl/ ph,ngs
This poster describes the brand-new AO system of GRAVITY+ and the different observation modes that will be seom BEOM A x=3/5r; | ~ J (. ~ AN ~ J/
offered after its deployment. In this context, for given targets and turbulence conditions, new tools must be v Plag Centroiding scaled EM-CCD shot  Signal
- - - Servo-lag = 62, = a L 0 o
developed for the observer to choose the best AO configuration among the four that will be available. d lag lag \ y-3/5¢ . f.g to the science noise variance
' 4 2 9
Isoplanetism — g2 = q._. (2scingsXfo Fiso Readout = oon = dron@pixNpixTpix 1/ ph,ngs
GRAVITY+ Adaptive Optics p —~—
p p Readout noise + Signal
* B # 5/3 (external scale of the turbulence) centroiding method
The GRAVITY+ AO system, this is for each unit of the Very Large A@ system ATMOSPNEre @GN SOUrCeSs
Telescope Interferometer (VLTI): f,loop frequency*/ g, loop gain [ € {0,1gs, ngs, sci}, source*
= A43x 43 ALPAO DM with 1453 active actuators, 6,,, angular distance* betweenl & I A, the Wovele/r;gth* (I € {0,1gs, ngs, sci})
: : : Nmodes: NUmMber of GPAO modes* r =ro(A;/40)%>, the Fried parameter*
= Four dl.fferent AQO configurations, dactu = Die1/2+/Nmodes/T, inter-actuator distance ho / hygs, the altitude” of the turbulence layer / LGS
= Four different Shack-Hartmann wavefront sensors (SH-WFS) for low Niyix, Pixel number in a SH-WFS box vo, velocity” of the turbulence layer
order (LO) and high order (HO) sensing. N — o D er of B . lensl x = 1/ cos {, the secant of the zenith angle* ¢
phi = Py ==, number of photons in a lenslet ®,, photon flux* of the source [ (ph/m?/s)

, Oyix, PiXxel readout noise / ayiy, the pixel scale =;, FWHM of the source [
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The Astronomical Software to PRepare kI — = = NGS model already integrated the SearchFFT ranking tool (Aspro, coming soon...)

Towards an update of ASPRO,,

Untidedinprex

Observations (ASPRO) is a tool to
simulate the performances of a VLTI
instrument (UV-plane coverage, signal

* To be used for the commissioning plan of GRAVITY+
(a, B) parameters to be refined on real data (calibration on the VLT beacons, on-skyj, ...)
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over noise ratio, visibility models, ...) for \ » ) : oo » Work is on-going to develop and validate a LGS Maréchal opproximotion
a given set of configuration, target TArget e R S 2 2 ( "
and turbulence condition. Data simulator Otot = O-geOm + O-lag, HO + O-lag, LO + 0 h HO “lgS ~ 1
The tools predicting the Strehl ratios (FT and scienc?e) must be updoted to accommodate for the +0 h LO (‘-‘ngs) + O-ron HO + O-ron L.O + O-ISO HO + O-ISO LO -+ Jcone sc1
new GRAVITY+ configurations and performances. Different questions and needs are at stake. ~ ~ ~
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