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AO: it’s not just for large telescopes!

What you get

angular resolution boost
sensitivity boost
unique instrument testing

capability
use it for time consuming
programs

C2PU Epsilon Telescope
primary mirror



a JOVIAL opportunity

Bring space on the ground!

replicate space-borne observing conditions

qualify concepts before they fly
JOVIAL is an original use of Adaptive-Optics




What’'s an AO system anyways?

Light From
Telescope

istorted
Wavefront

“Wavefront Camera
Sensor

Two distinct functions

Wavefront sensing

Wavefront control




Shack-Hartman wavefront sensing

Shack-Hartman

old school
local slope measurement

not my first choice but...
pretty robust
the only adapted to JOVIAL?




Shack-Hartman wavefront sensing

Shack-Hartman

old school
local slope measurement

not my first choice but...
pretty robust
the only adapted to JOVIAL?




Caveat: field of view

AO on an extended object is hard

- The sensing is trickier
- The control requires compromises

AO at visible wavelength is harder



Our overall optical design
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Off-the-shelf components

ALPAO DM 97-15

» 97 actuators on a grid
» Electro-magnetic actuators

Andor iXon3 camera

» 128x128 pixel array
» Fast readout



Wavefront sensing specifications

DM97 actuator grid map

Pupil images at coudé focus (DSI)



Wavefront sensing on a star
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WFS image: centroid tracking
10x10 cell configuration

star images are near Nyquist
sampled

12 pixels / SH cell

§ % Ay full frame: 500 Hz (binning x2 1
I kHz)
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Wavefront sensing on Jupiter
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WEFS: image correlations

1’ field of view per image

new sampling requirements
requires a change in the optics
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Adaptive Wavefront sensor

Relay lens

From

Telescope




Adaptive Wavefront sensor

Relay lens

Camera

From

Telescope

» feed multiple fields of view



System simulation

» Shack-Hartman wavefront sensor demonstration



Technical consequences

» AO is not just for DSI: moving parts required for C2PU
» AO integrated to JOVIAL: do you want this as well?

» double edge sword: the gift of AO can grant you more observing
time?
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