Calibration of Adaptive Optics
fed instruments
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Plan

« Adaptive Optics instrument at ESO
— Overview of the instruments involved in this talk
— Basic reminders of AO principles
— Presentation of some science results

« AO specific calibrations

* The case of MACAQ(s)
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Adaptive Optics instruments at ESO

One “adaptive optics telescope” - Yepun (UT4)

All UTs Coude focus equipped with AO for the VLTI
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AQ telescope: Yepun (UT4
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AQO instruments

« AO = NAOS « AO =MACAO

v .
v Shack-Hartmann WES Curvature sensing WFS
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Principle of Adaptive Optics
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MACAOQO-VLTI: Results on UT2

Neptune - H band
MACAO - UT3

"Frosty Leo"
57x5” - K band

Seeing ~ 0.7”, V~11
AO ref ~ 3” wide
corrected IQ ~0.1” FWHM

MACAO - UT2
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NaCo: Some scientific results

Schoedel et al., 2003, Nature 419, 694-696

A star in a 15.2-year orbit around the supermassive black hole at the centre of the Milky Way




Composition of large Kuiper-belt objects
(Dumas et al. 2006)
- Gharon: Ammonia hydrate (NH,-H,O)
present over the entire surface

(N* implantation from Pluto’s escaping
atmosphere?).

- UB313: CH, & N, (same as Pluto)
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CRIRES MACAQ results

Galactic HIl region W33A
PN Menzel 3 - Ant nebula K band - slit viewer camera
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AOQO specific science calibration

+§+

* Only ‘science’ AO calibration
= PSF reconstruction
v’ So far only NaCo provides something =

For each file residual & mirror modal covariance
matrices provided

v’ See next talk
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MACAQO calibrations

« Daytime calibrations:

v Membrane phase lag (daily/weekly) - Results applied
(Synchronisation of membrane)

v Reference vector (daily) - Results applied
(flatten curvature)

v Interaction matrix (daily) - not applied
==> Radius of Curvature (RoC)
==> Pupil center/offset
==> Dead electrode
==> Electrode short cut & slow/dead electrode
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Performance Monitoring

CRIRES membrane phase lag - 2007-01-17
AutRep, Performance monitor 7 v il meme e ]
and diagnostic tOOI: N MESH {Mean: 146853 o 0.01747 RMS: 1.46863)

1.8

- +/— 5.0r (5.0 — 95.0 Percentiles)

1.53

]
1.5

* Automatic report of daily monitoring

A0 (ADS RTC CALC MEMBRANE AD)
MEAN {Mean: 0.22252 a: 003933 RMS: 0.22500)
+/= 5.0r (5.0 — 95.0 Percentiles)
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+§+

MACAQ pending / improve

« Secondary IM, IM daily health status,
membrane surface quality (reflectivity??)

* Do not correct high order static aberrations
only differential tip-tilt & defocus
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NAOS

List of things to (re)calibrate regularly:

— Pupil
— Field (illumination on WFS)
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Monitoring plan

Daily: CheckPupil & CheckAO
Weekly: CheckPerformance
Monthly: CheckPupil

To do: Check WFS, Check static
aberrations




NAOS pupil alignment

Exemple of result output of the daily CheckPupil

VIS WFS (14x14) - Dichroic VIS :-0.0384784 0.0723252

VIS WFS (7x7) - Dichroic VIS :0.0380239 -0.0326174

IR WFS (14x14) - Dichroic N20C80 : 0.0294762 -0.107975

IR WES (7x7V0) - Dichroic N20C80 : -0.0440543 0.0992913

IR WES (7x7V1) - Dichroic N20C80 : 0.0249882 0.0111194

IR WFS (14x14) - Dichroic N90C10 : 0.100903 0.0305231
( Dichroic JHK :0.0389628 0.0312667

IR WFS

)
14x14)
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Other calibrations

* On sky alignment:

Checked each time NAOS &/or
CONICA has been detached

Both open & closed loop
Requested by user’s to have access to




Conclusion

lllustration of the importance of proper calibrations

Mind the NaCo bug!!!

On sky measurement - 02/02/2006 Point source _
60% strehl on pipeline recombined image - NB_3.74 30% mis-aligned pupil



