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Adaptive optics system on the T-152 at OHP ﬁws

 Coudé Focus
 f/D=28
* Availability = 200 nights / year

* Median seeing: 2”
* Windspeed ~5 m/s



Adaptive optics system on the T-152 at OHP ﬁws
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e Coudé Focus
- f/D=28
* Availability = 200 night / years

First astronomical AO corrected images !
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* Median seeing: 2”
* Windspeed ~ 5 m/s



Adaptive optics system on the T-152 at OHP @Js

* Coudé Focus
« f/D=28
* Availability = 200 night / years

* Median seeing: 2”
* Windspeed ~ 5 m/s



A pyramid wavefront sensor on sky /erinys

At the heart of AO performance —

Developping new concepts: Pyramid WFS
Pt R e
]  Wavefront control &
\ /
A—

Science path

»-
Deformable
. »-
mirror

&
|

Sensing
path

T

Real Time Wavefront
computer sensor




PAPYRUS Objectives /W

e Test and demonstrate AO procedure with on-sky pyramid wavefront sensor
e Test new concepts of wavefront sensing and control

Analytical Numerical Lab work On sky

approach simulations LOOPS Bench
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PAPYRUS Objectives /W

e Test and demonstrate AO procedure with on-sky pyramid wavefront sensor
e Test new concepts of wavefront sensing and control

e Project developped and led by students: Ph.D., interns and Postdocs (kick-off: January 2020)
e Pedagogic purpose: to be used for summer school at OHP

e High angular resolution back at OHP (80 mas in the visible)
e Possibility to add new instruments: coronograph, spectrometer, etc...



PAPYRUS keypoints @Js

We have some unused components — What can we do ?

DM 17x17 Fast EMCCD Pyramid

DM 17x17 actuators (pitch = 2 xrp at 635 nm)
AO freq = 500 Hz (>1.5 kHz with ALPAO RTC)
Visible broadband WFSing

Modulated pyramid (first tests at 5 A/D)

Mag V < 5-6
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PAPYRUS keypoints

i PAPY 3US

We have some unused components — What can we do ?

DM 17x17 actuators (pitch = 2 xrp at 635 nm)
AO freq = 500 Hz (>1.5 kHz with ALPAO RTC)
Visible broadband WFSing

Modulated pyramid (first tests at 5 A/D)

Mag V < 5-6

Numibser of stars
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Number of stars higher than 75 degrees altituda
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Fast EMCCD Pyramid
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 On-sky performance

' Design prediction (with

margins)

* Minimum

requirement
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PAPYRUS keypoints @Js

We have some unused components — What can we do ?

DM 17x17 Fast EMCCD Pyramid

DM 17x17 actuators (pitch = 2 xrp at 635 nm)
AO freq = 500 Hz (>1.5 kHz with ALPAO RTC)
Visible broadband WFSing

Modulated pyramid (first tests at 5 A/D)

Mag V < 5-6

e Visible camera so far (filter = 635 nm)
Possibility to extend to NIR (mirror based design)
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PAPYRUS optical layout @Js

pyramid

siow 1T | | R Telescope simulator

- , S/ : .- e “ Commonpath
B - Vs R Sensing path

Science path

3 e Focal point
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Installation at OHP/T152 @Js
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Closed loop on Vega

PAPYRUS

Strehl Ratio = 0.3% Strehl Ratio = 15%

w

F APYRUS/OHP PAPYRUS/OHP
: ;.1 Vega
16 Jun frame 000 16 June 2022
A = 635 nm
AA = 40 nm

Loop freq. = 500 Hz



Data

Model fit

PSF fitting resu
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PSF fitting results

June 16th
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Correct agreement between OL and CL fitting

PSF fitting : 1.5” < seeing < 3”

IRIS seeing monitor : 1” < seeing < 1.5”

Mismatch — different estimation method, T152 induced turbulence
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—— DM shape : work in progress

Correl(frameli], frame[i+15])
dt=(15 frames)/(500Hz) = 30 ms

DM reconstructed Phase correlation
15 frame shift

10.0

7.5

5.0

2.5

0.0

-5.0

—-71.5

—-10.0

0.29 030 031 032 033 034 035

V =dt/ds = 2.7 m/s

18



Closing the pyramid on Mars oRpRyS

PAPYRUS j’ OHP PAPYRU Sf OHP
Nars AP
12 Sept 2022 frame 000 frame 000




Closing the pyramid on Mars

Image

Image
Closed Loop

Open Loop

11 arcsec

11 arcsec

Deconvolution Deconvolution
Open Loop Closed Loop
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Intensity

f PAPY 3US

Extended object : 120 A/D
Seeing ~ 2.6”
Sr~5 % (at 635 nm)

Applications to solar system observations
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Next Steps YAl

* Improve and characterize performances
o Kill the temporal error (ALPAO RTC)
o Improve SNR on OCAM

o Comparison with simulations OCAM/GSC beam-splitter
o Push performance on extended objects — splitting ratio ?
e Test the bench with IR camera OCAM EMCCD
gain

My’ 300 to 1000

WFS/science beam-splitter
— visible/IR dichroic
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Next Steps 7RIS

* Test WFS control algorithms

o pyramid and petalling (N. Levraud)
* Test innovant WFS techniques

e 2nd stage double Zernike (M. Cissé)
* Welcome science instruments

o VIPA portative fiber spectrometer (IPAG)
« R=100 000
e« Band Hand K
o Fiber injection module to build
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PAPYRUS

Obrigado !



