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Quality of correction ? - 1

where I[0,0] is the intensity of the PSF at the optical center of the field
(K. Strehl, Zeit. Instrumenkde 22, 213 (1902)).

in the framework of the Maréchal’s approximation, where the variance 
(in radians2) is supposed to be small enough...

-> see also page 3 of Carbillet et al., MNRAS (2017)
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Quality of correction ? - 1+

From Tokovinin, PASP (2002):

Approximation qui néglige le tip-tilt : rapport des maxima

rapport des valeurs au centre de l’image ≈ rapport des FTO 
(voir par exemple article de Roberts et al.)
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ideal PSF PSF [S=0.79] PSF [S=0.67]

ideal Fizeau PSF PSF [S=0.77] PSF [S=0.66]

object PSF [S=0.07] image PSF [S=0.93] image

Quality of correction ? - 2
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Strehl ~7% Strehl ~93%

Quality of correction ? - 3
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Other parameters could be relevant:

- Full-width at half-maximum (FWHM) 

when the main question is resolution

- Encircled energy (EE) for spectroscopy

- Other non-direct criteria, such as: 

. detection/SNR 

. quality of image reconstruction

Quality of correction ? - 4



Δm binaire anneau circumbinaire 

Strehl image 

GGTau-type object: central binary + circumbinary ring

Quality of correction ? - 5



Post-AO PSF morphology - 1



1ère lumière LBT, bande K

mR=8 mR=9 mR=10

mR=11 mR=12 mR=13 mR=14

mR=15 mR=16 mR=17 seeing-lim’d

diff.-lim’d

Post-AO PSF morphology - 2



Post-AO PSF morphology - 3



limite du 
au miroir 

effet global 
mauvaise corr. 

Post-AO PSF morphology - 4



λ/d 

(d=distance inter-actuateur) 

LBT672 - bande V - Strehl=0.68 

Post-AO PSF morphology - 5



fitting

mes.

temp.

aliasing

halo OA

PSF non-corr.

PSF post-
OA

λ/2d �λ/2d 

Post-AO PSF morphology - 6

See also Jolissaint et al. (JOSAA, 2006) and Jolissaint (JEOS, 2010)



Post-AO PSF morphology - 7



Wide-field AO case: anisoplanatism…

165’’

Post-AO PSF morphology - 8

No AO classical AO 
(1 DM, 1 NGS)

MCAO 
(2 DM, 5 NGS)



(bande J, champ de 1’, simu. B.Ellerbroek, Gemini Obs.)

Post-AO PSF morphology - 9



Post-AO PSF morphology - 10


