
Wavefront sensing in the VLT/ELT era 
Florence, 28/10/2019

SEEKING FOR THE 

WAVEFRONT SENSOR

P. Janin-Potiron, O. Fauvarque, V. Chambouleyron,  
C. Bond, CO Correia,B. Neichel, J.-F. Sauvage, K. El-
Hadi, K. Dohlen, E. Muslimov, T. Fusco

ULT I MA T E 



THE GENESIS OF THE LOOPS TESTBED

I don't know ! But I 
think we might need a 
bench to solve the 
mystery !



THE GENESIS OF THE LOOPS TESTBED - THE GOALS
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THE GENESIS OF THE LOOPS TESTBED - THE BENCH (1/2)

4

15 pixels 
per λ/D 

80 pixels 
per pupil

32 
subap

Science 
camera

Modulation 
camera

10x10 
ALPAO DM 

Laser 



THE GENESIS OF THE LOOPS TESTBED - THE BENCH (2/2)
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THE ALMIGHTY LOOPS !

LOOPS
Attack ‘’SLM in 
da face’’ !



THE ALMIGHTY LOOPS ! - DEMONSTRATION OF THE BENCH
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Produce any kind of Fourier-based WFS

Calibrate
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Study a known system

Janin-Potiron et al. (2019)



THE ALMIGHTY LOOPS ! - DEMONSTRATION OF THE BENCH
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And finally have fun !



THE LOOPS EVOLUTION

What ?! LOOPS 
is evolving ?

LOOPS
V 2.0



THE LOOPS EVOLUTION - THE BENCH V2.0
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THE LOOPS EVOLUTION - FOURIER-BASED WFS COMPARISON
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THE LINEARITY
HOW CLOSE TO A LINEAR BEHAVIOR IT IS?

HOW DOES IT PERFORMS USING A LINEAR 
RECONSTRUCTOR ?

THE SENSITIVITY
HOW ACCURATE WILL THE MEASUREMENT BE?

HOW DOES THE SENSOR PERFORMS AT LOW 
FLUX?

THE DYNAMIC
HOW FAR CAN IT REACH?
DOES IT SHOW A SATURATION REGIME ?

I(Φ)

Φ



THE LOOPS EVOLUTION - SENSITIVITY MEASUREMENT
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R. Holzlöhner 
et al.

Transfer function HowTo

TF 
= 

diag(DtD)1/2



THE LOOPS EVOLUTION - SENSITIVITY MEASUREMENT
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See O. 
Fauvarque’s talk 
for more info



Bootstrap limits
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THE LOOPS EVOLUTION - DYNAMIC ESTIMATION
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THE LOOPS EVOLUTION - DYNAMIC ESTIMATION
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See V. 
Chambouleyron’s 

talk on that point !



THE LOOPS EVOLUTION - DYNAMIC ESTIMATION
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Push-pull calibration with increasing 
amplitude

D∝diag[Icalib(Amp).Ilin]

Amplitude

Mode 
#

4PWFS FPWFS Zernike



THE LOOPS EVOLUTION

And some other 
quests…



THE LOOPS EVOLUTION - THE FLATTENED PYRAMID

Closed-loop with the flattened pyramid
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THE LOOPS EVOLUTION - AMPLITUDE MODULATION WITH SLM
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Amplitude with crossed polarizers and SLM

Toward complex 
obscuration 
masks and some 
island effect !

Feat. Mojtaba Taheri, Univ. of Victoria

Closed-loop



THE LOOPS EVOLUTION - INGOT ON LOOPS
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Bench setup for INGOT Closed-loop on DM generated 
turbulence



THE LOOPS EVOLUTION - INGOT ON LOOPS
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Bench setup for INGOT Closed-loop on DM generated 
turbulence

Hear more from S. 
Di Filippo's talk on 

INGOT !



CIAO !

Thank you all ! 
And don’t hesitate to 
see with the team to 
test your projects on 

LOOPS !


