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Which, numerically written, and by considering wavefronts 
made of ‘dim’ pixels corresponding to ‘L’ meters, becomes:
(re-writing - ``de-dimensionalizing’’ - the equation with L0=L0 L/L and ν=ν L/L…)

And which (with the right frequency scale) can be plot with:

=> make a function that computes PSD(L0, r0, dim, L) and
plot it for different [r0 , L0]… [with, for example: dim=1000, L=100., r0=0.1, L0=100.,10.,1.]
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L0 = 100 m, 10 m, 1 m r0 = 5 cm, 10 cm, 20 cm
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Jérôme Maire, PhD 

thesis (in French), chap.1

-> For next time: read Aime 
(Sec. 1 & Sec. 2) and Maire 

(Chap.1)…

also have a look here [A. Tokovinin 
tutorial on atm’c turbulence]: 
 
https://www.ctio.noirlab.edu/
~atokovin/tutorial/part1/turb.html

https://www.ctio.noirlab.edu/~atokovin/tutorial/part1/turb.html
https://www.ctio.noirlab.edu/~atokovin/tutorial/part1/turb.html
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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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wf generation:
generate a cube 
of statistically 
independent wf 
(typically 100)...
=> compute mean 
rms for different 
[r0 , L0]
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L = N Δx > 2 D

Δx

D

λ/D

λ/r0

Shannon (=Nyquist) criterium

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

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


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


In addition

- λ/r0 should be smaller than λ/Δx (=> N large enough)

FFTλ

λ/Δx = N λ/L
λ/L < 1/2 λ/D

r0
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image formation:
1- cube of instantaneous 
PSFs (500nm & H-band)
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image formation:
1- cube of instantaneous 
PSFs (500nm & H-band)
2- long-exposure PSF

λ/r0 = λ/(D/10) = 10 λ/D
N 
λ/

L 
= 

12
8/

2 
λ/

D 
= 

64
 λ/

D

λ/L = 1/2 λ/D 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 ~15.54px 
and, since we have here: 1px=(λ/D)/2, 
we have hence: FWHM≈7.77 (λ/D) 
[i.e. 7.77/10≈0.78 arcsec here (λ=500nm)]


