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Open loop preset: modal perturbation
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Open loop preset: modal perturbation
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Open loop preset: modal perturbation
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Closed loop — Lesson 101
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Closed loop — Mis-reqistration?
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Closed loop — Mis-reqistration?
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Closed loop — Mis-reqistration?
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Closed loop — Mis-reqistration?

» Coupling coefficient 8 between symmetric and anti-symmetric signal
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Closed loop — Mis-reqistration?

> Coupling coefficient 8 between symmetric and anti-symmetric signall \) \J
. 0 « 8misreg \E/ %
u 0 x kZD }’1
Xmisreg
i " . cos | W1
sin w2
=L _
=
= \ \ Y2
E /Z-’\ 3
= > 3
o,
\J/ |/ £
DL
3
S F 1
=
! ‘\ ‘\. - 4
' — 0 = 21 kyp - amisreg
—D/2 x-position +D/2

ANTHONY.BERDEU@OBSPM.FR

SPIE ASTRONOMICAL TELESCOPES + INSTRUMENTATION — ESTIMATION OF THE LATERAL ERRORS OF AN ADAPTIVE OPTICS SYSTEM

1l




Closed loop — Mis-reqistration?

» Coupling coefficient 8 between symmetric and anti-symmetric signal
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Closed loop — Mis-reqistration?

» Coupling coefficient 8 between symmetric and anti-symmetric signal i,
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Closed loop — Mis-reqistration?

» Coupling coefficient 8 between symmetric and anti-symmetric signal
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Closed loop — Mis-reqistration?

» Coupling coefficient 8 between symmetric and anti-symmetric signal

. 0 « 8misreg

u HOCkZD

» How to find 87 = Noise limited regime: command temporal correlation
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= InFourier space: Ce, ¢, (f) == 6Co(f)
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Frequency f (Hz)

t Wit () = 2 i tmag (225) with u(f) = S(HEHACP

= C,(f) only depends on tloop, rlatency gng gloop

» Take home messages:
» Mis-registration = coupling of the symmetric
and anti-symmetric parts of the commands
» Signal in the telemetry temporal correlation
» No interaction matrix model needed
= Sparse in the Fourier domain
» Theoretical negligible bias by the wind.

» More in the proceeding + AS&A paper
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Bench results — In the GPAO bench
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Bench results — In the GPAO bench

Estimated mis-registration
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Bench results — In the GPAO bench

: 1. Closed loop / lateral mis-registration
. . . . >
Estimated mis-registration R atia " st dolcinead
) ] cursar Wtonmation 2. Corrective loop is active
25+ —— sensorl.yShift 1 | Ly Low State _onLITHE !
3 v — —
| High
20— | | vawue .~ os|] 3. Afew screenshots from the bench
RA : TR
15 4 } — & |
l @ 1| DEc: | me _
- { e ] s CDMS Browser (wgp2sc2:1786) @wgp2sgw - =
10 1 | [ W= i I o
| =] ile Edit Display
5] ! j’ | Acquisi) Defect g |l HOMisregMonitor.FIT_ONLINE CHECK XY _T (FLOAT_MATRDQ: 3x500
7~ i [ LEAKY_PROJECTION | 2] HOMIsregMonItor FIT ONLINE CHECK XY T
" =T |\ =y e ‘ [\ M20mM T T T T T
T T T T [ M2DM_SCALED :
320 530 Mo 550 360 3/0 i‘ [‘" ]“r LG MODAL_OFFSET 3H! Be . ........... . ............ . ................ T empor@l ....... ........... .
|—— |UNDERLLUNE | [Ty MODAL_OFFSETS : :
‘: 'H‘me’ — |08 scpped | MODAL_OFFSETS_ROTA| 25 i frequency ............... ]
|| ™SI Jitt skipaec [) MODAL_PROJECTION ; \
NOREL MODES_UNSCR_MAP i : : j ;
! e [ sMpaT, 2 |\ I RS SOUSU: SOR Spoce
PRIMARY LOOPS\SECONDAF 9 HoCtrAve 1l Y : : : , :
i (] HOCtrAVCOptimiser : : : i i : i
‘LSH ‘L/ [ HOCtrDisturb 15l ‘ 57 e W URE T R S s B v A SR S o s e 1
:}ib—iﬁ Open {3 [ HOCtrOptimiser 1 : { : : TheoretICCI|
ahtozl | 1 [ HOCtrupload : \ : : : H
1 Sim 10 Ciose v", M HoDet | 1A LN d TONR PR —— Curve ............ oo d
— — |_§ [ HOLoopConcentr “ 1‘ . i
— . A 5] HOLcopDisplaySrv |
(11322 ik conbid NSH | 1hl 4 HOLoopMonitor (Y| S0 ST N S— RN [ (TS FHIERTT ISR VISR, DARUS) CURISK LN 8 SEOR
1243 Wireshar capture i,-;-:;‘ _QD_B_"I__I X|g [ HOLoopRecorder ;
1347 Wireshare zspture SI N Close bar 5] HOMisregMonitor = : [ ” ! [
1Sim % b =cre 1 | VRl A TR\ s t li 1 w il
5 [ oynamic E - f el I [
1516 Wireshare zaotum [ stamc - T ‘
151 PR 0D FIT_OI'JLINE_CHECK_XY_:i : Sporse Wlnd i | i i
0 Wireshark satiee [) FIT_ONLINE_CHECK XY . v | i :
: ,i RN [) MISREG_TOLERANCES | B s SlgnOI ............................................................
' N R —==! [ TMP_IM =1 : :
Command Feedback Winidow g :8:::::;2;;:;:\; %0 100 150 200 2éo 300 350 400 450 500
[(3:57:06 SENP > DWOKED "~ 5 HOPixelRecorder : s
PJ:SS!ﬁ SETF > REFLY/ L (] HOPupilMonitor - /By rows @ By columns  Col # | O
= ...[,, i | [»| | | Properties | Plot{s) \ Image

The infamous SPARTA CDMS browser

ANTHONY.BERDEU@OBSPM.FR SPIE ASTRONOMICAL TELESCOPES + INSTRUMENTATION — ESTIMATION OF THE LATERAL ERRORS OF AN ADAPTIVE OPTICS SYSTEM



On-sky results — CHARA

Influence function of Maximal projection of
a single actuator all influence functions

Low resolution model

= Solution: low resolution grid (~1.5 pix / actuator)
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On-sky results — CHARA

Controlled
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= Solution: low resolution grid (~1.5 pix / actuator)

Low resolution model
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On-sky results — CHARA

_ Controlled . .
Influence function of Maximal projection of disk 4r
. . . )4 Best fit
a single actuator all influence functions 3 )
o — Filter
9l - Theory
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Spatial frequency k Temporal frequency f (Hz)

Low resolution model

— - Loop frequency: 441 Hz
" Loop gain: 0.19
Number of controlled modes: 41
Command
telemetry
» Take home messages:
» 2D map of the spatial frequency
- correlation coefficient = OK!

» Temporal correlation curve = OK!

= Solution: low resolution grid (~1.5 pix / actuator)
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On-sky results — CIAO (GRAVITY)

Influence function of
a single actuator

= Solution: low resolution grid (~1.5 pix / actuator)

Low resolution model

ANTHONY.BERDEU@OBSPM.FR

Maxi | ) ) ‘ Controlled 4 . :

aximal projection o disk -

all influence functions = 2 51 Efﬁlit fit
‘ — 1l ter
21 = Theory

Wind
signal
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Loop frequency: 500 Hz
Loop gain: 0.4
Number of controlled modes: 45

Command
telemetry > Take home messages:
» 2D map of the spatial frequency
correlation coefficient = OK!
» Temporal correlation curve = OK!
» Any turbulence bias?
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On-sky results — CIAO (GRAVITY)

= Applying known offsets
on each axis
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On-sky results — CIAO (GRAVITY)

2D mis-registration fit

Estimated mis-
registration
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= Applying known offsets
on each axis
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On-sky results — CIAO (GRAVITY)

Linearity of the estimator

2D mis-registration fit (corrected for bias)
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On-sky results — CIAO (GRAVITY)

Linearity of the estimator

2D mis-registration fit (corrected for bias)
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= Applying known offsets

, = Noisier (hormal)
on each axis

= No visible bias (amplitude is
consistent with the beacon)
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LESIA Jepansore | PSL ¥ SPIE. r:i=corc.
— INSTRUMENTATION
16 - 21 June 2024, Yokohama, Japan

» Anopen loop perturbative 2D modal method:
» Fast and robust
» Large capture range
* IM model free

UNIVERSITY » An closed loop non-perturbative method from telemetry:

OF COLOGNE » Based on the temporal correlation of spatial frequencies
* |IM model free (= ELTs!) Estimation of the lateral mis-
» Fast and sparse in the Fourier domain (= ELTs!) registrations of the GRAVITY+
= But: adaptive optics system.

Doi: 10.1051/0004-6361/202449311

» relative (not absolute)
= potentially biased by the wind

Southampton > Whotis next?
p = Stay tuned, GRAVITY+ commissioning is coming! Contact:
» Debias the non-perturbative approach? anthony.berdeu

» Experimental results on other WFSs (Pyramid?)
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