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-> Perturbed wavefront generation 

(the same manipulation as before is 
applied here in order to obtain the 
numerical formulation here below.)

(From Carbillet & Riccardi, sec. 2: read 
it as well…)
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[with, e.g.: dim=100px, L=2m, 
r0=10cm, L0=20m, =500nm]λ

Re(wf) Im(wf)
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wf generation:
generate a cube of statistically independent wf (typically 100)...
=> compute mean rms for different [r0 , L0] [with, e.g: dim=100px, L=2m, r0=5|10|20cm, 

L0=200|20|2m, =500nm]λ



(à suivre…)
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L = N ∆x > 2 D

∆x

D

/Dλ

/r0λ

Shannon (=Nyquist) criterium

=> the image pixel /L must be at most half the resolution element (resel!) /D

(in other words : one must have AT LEAST 2 image pixels per /D)


=> the simulated wavefronts must be at least twice the telescope diameter (L>2D)


In addition

- /r0 should be smaller than /∆x (=> N large enough)

λ λ
λ

λ λ

FFTλ

/∆x = N /Lλ λ
/L < 1/2 /Dλ λ

r0
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image formation:
1- cube of instantaneous 
PSFs (500nm & H-band)
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plain pupil +obscuration +bar +spiders

+····+ plain pupil 
*- -* +obscuration

(influence of the pupil 
shape, no aberration)

PSF^0.14

[px, sampling: 4xShannon => zero-padding (200x200-px pupil within 1600x1600-px screen]
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image formation:
1- cube of instantaneous 
PSFs (500nm & band H)
2- long-exposure PSF

λ/r0 = λ/(D/10) = 10 λ/D

N 
λ/

L 
= 

12
8/

2 
λ/

D 
= 

64
 λ

/D

/L = 1/2 /Dλ λ λ/D
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image formation:
1- cube of instantaneous 
PSFs (500nm & H-band)
2- long-exposure PSFs
3- fit with gaussian and 
compare FWHM vs. λ/r0 
(seeing), also in function 
of the outerscale L0.
-> Also read Martinez…

1/2

In this example, the FWHM is ≈16px 
and, since we have here: 1px=( /D)/2, 
we have hence: FWHM≈8 ( /D) 
[i.e. 8*0.1’’≈0’’8 here (@500nm)]

λ
λ
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(à suivre…)


