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image formation:
1- cube of instantaneous 
PSFs (500nm & band H)
2- long-exposure PSF
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image formation:
1- cube of instantaneous 
PSFs (500nm & band H)
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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(more to come…)
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-> Detector noises:

• At first: photon noise (or shot noise), poissonian, actually a 
transformation of the image.

p(n) = probability to detect n photons when N are expected

For large N: ~gaussian…
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-> Detector noises:

• At first: photon noise (or shot noise), poissonian, actually a 
transformation of the image.

• At last: read-out noise (RON), gaussian with zero mean and 
rms σe [e-/px], additive noise.

• In between: dark current noise, amplification noise & exotic dark 
current noise in the case of EMCCDs, noise due to the calibration 
of the flat field, ‘salt & pepper’ noise (‘hot’ and ‘cold’ pixels), etc.
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img formation w/noise:

1- ‘add’ photon noise on 
one short-exp. PSF  (in 
function of N…),
2- long-exp. PSF (100N 
photons!),
3- ‘add’ photon noise on 
the long-exp. PSF,
4- compare long-exp. & 
short-exp. noisy images 
(and ‘clean’ images).
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img formation w/noise:

1- ‘add’ photon noise on 
one short-exp. PSF  (in 
function of N…),
2- long-exp. PSF (100N 
photons!),
3- ‘add’ photon noise on 
the long-exp. PSF,
4- compare long-exp. & 
short-exp. noisy images 
(and ‘clean’ images).

-> Possibly also 
compare with the 

stacked (noisy) image…



(more to come…)



—> https://www2.mpia-hd.mpg.de/homes/feldt/post/02_adaptive_optics/

(Credit: Markus Feldt, Max Planck Institut für Astronomie—Heidelberg, 2025)
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