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® assuming the residual phase is stationary, O TF = product of OTFE
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pbasic concept - Veran JOSA A 1997

® assuming the residual phase is stationary, O TF = product of OTFE

OTFaH(ﬁ) ~ OTFtel(ﬁ) X OTFAQ(ﬁ)

OTF o) = expi—=SEAT) /2]

SE(r) =y mns bty b o)+ (Do) F(P)
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spatial-correlation of the DM modes
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pbasic concept - Veran JOSA A 1997

® assuming the residual phase is stationary, O TF = product of OTFE

OTFaH(ﬁ) ~ OTFtel(ﬁ) X OTFAQ(ﬁ)

OTF o) = expi—=SEAT) /2]

N
SE(F) = ¥ (b (00 U (0 & (Do) F(7)
Wit T
spatial-correlation of the DM modes
fitting error structure function for D/rO="1

computed analytically using a Fourier approach
PSDre -> SFre
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pbasic concept - Veran JOSA A 1997

= WO inputs - varies from-AO run to another
® covariance matrix of the residual modes
® Seeing

= WO system's inputs - always the same
= spatial covariance of the modes (Ui functions)

= fitting error structure function for D/rO=1
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and what about the (quasi)-static PSE 2

OTFaH(ﬁ) ~ OTFtel(ﬁ) X OTFAQ(ﬁ)

® Uncorrected telescope aberrations, high frequencies

x DOSt-AQ Instrument optics

® NON common path errors

x this static PSE IS measured on sky using phase diversity

x tO capture everything in a single shot
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our Keck & Gemini PSFE-R project

x Wwe have adapted Veran’s method to SH-WES
(Jolissaint et all. SPIE 2004)

x ON-SKY testing

® Opjective is to understand the implementation difficulties

» start with on-axis & bright NGS

» |f successtul,-move on-to

x dim NGS, off-axis, LGS... etc

® pDroject started January 20710...
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PSE-R campaign 2010

lessons learned at
GeminiZAltalr




® post-AO vibrations
responsible for most of the
discrepancy between the sky
PSF and the reconstructed
PSE Strehl & FVWHM
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, Moffat fit of PSF
® |2 support structure print- core removed

through error responsible for
most residual static speckles
in the PSE wings (80 to 150
lag))

this is an image of
the average of the
wings of 20 PSF
with different WES /
M2 angles

average wings 20 PSF
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Keck-AO PSE-R results (1st campaign)
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guestion

IS the residual phase really
stationary across the pupil 7
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residual phase stationarity

ese . Keck
® YES this Is basically true where actuators pupil
receive enough light
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residual phase stationarity

® YES this Is basically true where actuators Eﬁ::
receive enough light i
® no need yet to give up on the OTE product B “ _
paradigm . A
| L
B u

®  residual phase
u variance
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guestion 2

OW-accurate 1s the
seeing estimation 7
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testing the seeing estimator

x Wwe need an independent measurement of the TRUE seeing
seen Al the telescope

® |dea: sequences of successive seeing-limited & AO corrected
observations

x from seeing Itd data (fwhm) => telescope seeing

x from DM commands =>A0-based seeing

- compareBNVEcommandsivarancewith-NolEs theory:-> get D/r0
®x |ong time series because seeing evolves a ot
x compare both seeing evolution

x We did this at Keck Il this summer...
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testing the seeing estimator

KECK AO seeing experiment — 22 June 2011
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testing the seeing estimator

KECK AO seeing experiment — 22 June 2011
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guestion 3

can we retrieve the static phase
from -based phase diversity 7
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ohase diversity at KECK ||

x testing Laurent Mugnier’'s (ONERA) method and code

® absolutely fundamental: seeing must remain the same

® put seeing changes...
® solution: takes lots of defocused Images

x Kkeep the ones with the same seeing (use DM-based seeing)
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ohase diversity at KECK ||
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ohase diversity at KECK ||

some spherical ...
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ohase diversity at KECK ||

some spherical ... some Z22 ...
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ohase diversity at KECK ||
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putting it all together:

the reconstructed Keck PSF
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Br-gamma filter - 2.1 7 microns

sky psf-r \

33-38% \ 379% difference
5
not sure about the
convergence of the phase
diversity code here...
- -
sgrt(PSF)
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to conclude...

® residual phase stationarity is a good approximation

x DM-pbased seeing estimator demonstrated to be very
accurate

® ON-sky phase diversity works =-use it with- DM-lbased
seeing estimator to keep same seeing images

® successiul 1st reconstructed PSE at Keck
x what's next

= publishing

® more data - adjustments -

®  Gemini - fighting with M2 issue & bad vibrations...
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