AOF: first on-sky performance
of the GALACS| GLAO mode

or how to close 70 loops
in less than & minutes




The Adaptive Optics Facility
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AOF timeline

2005-2013: Concept, design, manufacturing, assembly

2074: System tests of GRAAL in the lab

2015: System tests of GALACS! in the lab
Installation of GRAAL at the VLT UT%
Installation of T LGS
Combined test of GRAAL + 7 LGS

20176: Installation and test of the 4LGSF P Al iZd i VI LI (0810,
Installation of the DSM Lt . Poster P2006
UT4 telescope re-commissioning with the DSM Eai i 2 rny

20717: 07-02: Installation of GALACS! at the VLT um
02: Validation of the DSM performance using |Anedi il
the GRAAL on-axis NGS mode

03-09: Commissioning of the GALACS| GLAO, including MUSE
in Wide-Field Mode

10-712: Comm. of the CAN I L R R TR K-
2018: 07-05: Commissioning of April & May: GALACSI Commissioning (iI¥ky=

in Narrow-Field Mode BRI A A

commissioning with GALACS!
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Field Mode:

* seeing enhancer in TxI arcmin?
Fol/ @ 750 nm

4 LGSs located = T arcmin
from the optical axis

* No optics inserted in the

MUSE scientific Fol/

Four 40x40 Shack-Hartmann 7
kHz LGS WFS + T Tip-Tilt 200
Hz NGS sensor (50-770"), all
using <Tle RON CCD220 from e2v

4LGSF return flux often 3-4
times the initial spec

Uses the 7156 actuators of the
DSM (600 modes). Actuator low
death rate (<1 per year) which
anyway don’t affect performance
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~  AOF control - GALACS!
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GALACS!| Acquisition sequence

Pr‘eset OF w MUSE ADF Acquisition — % LES Acquisition \
te/escope, (,f rALISE AQF acquisition —Z LG5 WES Camera Bootstrap
— Preset Phase — % Set AQDRIVEM
4L65F9 — & ALGSF FS Preset — 2 |35 Set Search Mode
mOtorS, —2 Telescope Preset — % LG5 UM Search Lés
R TC, MUSE — % Set DSk in TF mode — % L35 Apply Corrections acquisition
— 2 Deploy GALACS! mode — % LGS Unset Search Mode
. —& Disable DSM simulation on RTC — % LG5 Check Flux -
wa,t For 7 — & 4LGSF LPC Preset (set asterism) —% L35 Focus bootstrap :
’th- OPt — % AOF Preset 2 L& Skymap Measurements :) 2 ﬁ t 0 t
correc t/.on A LGS WES initial setup — 7 High Crder Loop Closure -: ct. P °
= " Tip/Tilt Sensor Bootstrap — % Close jitter loop [ Cor‘r'eCf:IOﬂ
/\/65 2 TipfTilt Sensor Camera Bootstrap — % Close focus offload loop :
acquisl-tion & Sky map melasurement | — % ?nn’_cs_treip High D_rl?i_er Control katriz 6/056 L65
£ MNGES Detection and Centering — %
» WFS loops.
L Take control
‘j ) of telescope
—W N
_;,;: Close NGS
. TT loop
—¥ Al
| £ 511: DSM Modes Offioad Close
—,i‘ SLZ: CM update auxi//.ar-y
.—,95 SL3: TT Derotation Loop IOOPS




Control of the 4LGSF

4LGSF Laser Pointing Camera
4 sec exposure

GALACS| Commissioning Camera
[ sec exposure

AO4ELTS 7



The AOF: an Adaptive Telescope

- Pointing model

- Instrumental offsets
- Laser Pointing Camera in parallel to NGS Acquisition
- Spiral search

Acquisition of the Lasers

- In non-Adaptive Mode, the telescope Active Optics set the position
of the Scientific focus

- Focus Compensator tracks Sodium Layer Focus Loop

- Focus bootstrap minimizes Focus on LGS WFS

- When in Adaptive Mode, the Active Optics WFS used as Truth
Sensor sends focus offsets to the Focus Compensator

- This Focus is immediately corrected by the High-Order loop and the
DSM, and seen corrected by the Science instrument

- [t is then slowly offloaded to the DSM Hexapod

- Average DSM commands - Focus offload - Coma - High-

- Measure Truth Sensor - . Offset Focus = ofdoad ™ order

Focus Adaptive Compensator offload
Telescope Loop * MT support

m
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AO performance on sKy #T

Closed Loop
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GLAO performance on sky #2
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GLAO performance on sky #4

Various results:

NGS faint-end results confirm the ones obtained in Garching: V
magnitude 18.5 can be offered comfortably

Beyond that GALACS! can still be used in “TT-free” mode (TT
from Field Stabilization at 65 Hz far away in the Fol)

Bright LGSs - no WFSing optimization required
Jitter Loop keeps the LGS spots close to the WFS center
Insignificant Non Common Path Aberrations

Low sensitivity to loop gain and number of controlled modes

Aircraft detection (< twice a night) freezes the LGS and Jitter
loops for ~T10 seconds

When conditions are favorable (strong Ground layer), excellent
performance improvement down to 500 nm

Atmospheric and Performance parameters estimation from RTC
data available every minute
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MUSE results

http://muse-vit.eu/blog/

State : ONLINE

Det:

.......

<.J00 Ref.image W *v-.v,_l -1 Subirac
Epleted Guide stars 10 | . [0y ]'S-m’*,__] 2=
Flags pdate|= Ofiset [T Stars [T SkylE|© Fx /= Auiomode | Yes | W
v Alpha o 0.00 0.00 @ FwH 0.62/| 0.76] ~ F 9.6/ -0.1
Offset W Sznt T - . -
fipha  Deita . ® ’
. * é
- !
-
|
\
2 o 5
5 7’
- I,’
3 ' - )

7’ »
<2k . Cauld
0 Low :

sy -
EUNE ; .
| = = )
\ = = =
L it »
| -
| .
|
\
. e
..
. - - = -
£ ~‘~~\\
- S
| o Q.

Cursor Information

T AO4ELTS

14



d...

To be Continue




