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Création en 2004.
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SKYVISION DEVELOPPEMENT - http:/www.skyvision.fr/ Tel : 05 47 77 23 45 - contact @ skyvision.fr




JKY p
\JISION Evolution 2004 a 2012

Instruments de type dobson
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_Atelier mécanique et optique 2012
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JIKY Un peu d' optique
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1_Aberration de sphéricité

Cas d’ un miroir sphérique

>

rayons lumineux

miroir sphérique
Foyer qui s’ étale le long de I' axe optique
Mise au point impossible

Cas d’ un miroir parabolique

miroir parabolique

Le miroir a subit une asphérisation, d’ autant
Plus importante que I’ ouverture du miroir est
importante
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2_Astigmatisme

L’ astigmatisme peut étre une cause de probléme, sur I'image ci-dessus, ¢’ est un astigmatisme courant, le miroir est en

Forme de selle de cheval, et présente deux rayons de courbure différent, I image en haut a droite, représente le méme
Miroir, avec une étoile artificielle.
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YJiISION Microscope

Le microscope permet d’ aller plus loin que la loupe binoculaire, et permet de savoir si le polissage a été complet,
En repérant les derniers petit accidents de surface
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dision Appareil de Foucault

Le traditionnel appareil de Foucault, toujours présent, facile a mettre en ceuvre,
Donne de visu I aspect de notre miroir, d’ un simple coup d’ ceil de nombreuses
Choses sont visible: la forme d’ ensemble, les probléme de bord et le
Mamellonnage, il permet aussi de mesurer I’ aberration longitudinale de notre
miroir
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Ce que I’ on voit au foucault
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Le mamelonnage
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Contraste de phase

Considérons un point P du miroir (figure 1) . L'onde lumineuse issu de
celui-ci peut étre décomposée en deux : une composante due a la réflexion
du miroir (trait gras), une autre due a la diffusion par diffraction sur les défauts
du type micromamelonnage (en pointillés). La diffusion s'effectue dans
Film un angle solide relativement important (céne en pointillé) alors que la réflexion
s'effectue selon la loi de Descartes. La composante de réflexion a une intensité
\ bien plus importante que celle de la diffusion et est déphasée par rapport
a cette derniere de lambda/4.

Miroir Lame de
phase

La lame de phase a deux effets sur la composante de réflexion : elle atténue
considérablement son intensité de maniére a la ramener dans l'ordre de
grandeur de l'intensité de la diffusion (quelques milliemes de la composante
réfléchie), et elle la déphase de lambda/4.

P

|



v Ce que I on voit au contraste de phase
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Principe du shack hartmann

L A Cas d’ un miroir parfait
> Positions de référence

Colimateur \ Onde 2

L plane parfaite CCD
D Cas d’ un miroir ayant
des défauts

Colimateur Onde Focal

L2 p:rfwbée d:;miecrolemilles CCD
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Device DMK 33UX250 (51710145) - | R " & Y800 (1920x1080) > 18~ | nput s 15692 ~||T|e £ 00« )
= ® I Format  AVI ~ Codec RGB24 - Video File | C:\Users\michel\Videos\video.avi \@
1f20sec = Auto | Auto Reference 93

. J 0 : Gain 33.10d8 - Auto | Exposure
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Dshack Hartmann Analyser -> Version 2.3.1 build 205, compiled on 23/10/2018 [0.0070 sec 1 exposure(s)]

File Measurements Setup/Camera Generate report Tools Misc.

Capture  Analysis properties  Display

Pupil parameters
Center X (pixels] 1052

Center Y (pixels) [g74
Radius (pixels) 554

A
a3t Radus Obsc 143

L1

A O 4y

Central obscuration: 22.8%

BackGround Box definition
X left [pixels) |84
X Right [pixels) 139
¥ Bottom [pixels) |50
Y Top [pixels) {184

Background box statistics

Max

Noise z

Camera control y
[ Loop

Q1O O 0

> Acquire image < No compt

Camera Settings
Exp. (5] |0.007
Gain (100 | Min: 0 - Max: 4

[ Stack images

80

[ Substiact datk frame  Options....

D Correct for hot pixels

Allimage statistics

Close to saturation [0]

Pupill statistics

® Dynamic OK [0]
K=2084 Y=4 V=0

oo | 0000 | 00
oooc | oot | j000c | 000
o000 | oooc | 00 | 300

R R T ]
28/09/2019 10:33:54.408 [1A5C]
28/09/2019 10:39:54.418 [1A5C]
28/08/2019 10:39:54.482 [145C]
28/09/2019 10:39:54.848 [1ASC]
28/09/2013 10:33:54.850 [145C]
28/09/201910:33:55.011 [Main] :

3000

0000

2000

Image read, b

Image acquisition

\ =N S H_ K| Reference gid - gille 21-09-2019.dat (27/09/2019)

&
Image display cuts 0/ 6

Min=0.0 Max=1.0 Mean
All wavefront Analysis

=0.1 Noise=0.221
abled

led...
Image grabed, high cut=6.00 Low cut=0.00 Max=234 at X=1106 Y=753 Min=0 atX=1Y=1
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File Measurements Setup/Camera Generatereport Tools Misc.

Capture Analysis properties  Display

QNS

Perform analysis

Spot detection setup
(®) Use background box + SNR
Signal to noise : |6
QO Use fixed thieshold
Threshold (ADU) - 100

Centroids
@ Batycentric (0.80% brightest pixels

O Enhanced [slower)

Cancel removed spots
Computations.
O No wavefront computations
O Wavefront comp. (Zonal)
O ‘Wavefront comp. (Modal)
@ Wavefront comp. (Modal+Zonal)
Zonal reconstructor algorithm
1 : Jacobi [slowest]
2: Gauss-Siedel
3: Suce. Over Relaxation (SOR)
4 jacobi + SOR (fastest)
PSF Modal computation
@ Do not compute PSF & MTF

O Do compute PSF & MTF

24
z

s
8
El

O0000NNSS

o

NoNoN

Dis. Al Enable Al Enable Prac.
Spots intensity map
@ No Intensity map
O Intensity map
Save results to files

O Save result files as text and
Images capture

[ save image as FITS fle

Go to result folder

VYA A 1R SO 1 (e

ot T et (i 1] e e
28/08/2019 10:48:26.500 [Main] : WaveFront map substraction [Zemike #19): 24.3 nm
28/09/2019 10:48:26.502 [Main] : WaveFront map substraction [Zemnike #20]: 54.2 nm
28/09/2019 10:48:26.503 [Main] : WaveFront map substraction [Zemike #21): -32.2 nm
28/09/2019 10:48:26.505 [Main] : WaveFront map substraction [Zemike #22]: -7.8 nm

28/09/2019 10:48:26.506 [Main] : WaveFront map substraction [Zemike #23): -12.2 nm

28/09/2019 10:48:29.357 [Main] : All computations completed
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Image acquisiion Spots position  Modal reconstruction (Zemikes)  Zonal reconstruction

/< Reference grid : grille-21-09-2019.dat (27/09/201
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B shack Hartmann Analyser -> Version 2.3.1 build 205, compiled on 23/10/2018 [0.0070 sec 20 exposure(s)]

File Measurements Setup/Camera Generatereport Tools Misc.

Capture  Analysis propetties  Display Image acquisition Spots position  Modal reconstiuction [Zemikes]  Zonal reconstiuction
Annular Zemike (0.2) nm |
Perform analysis 21 (TikX) 201.9 (set to zero) Wavefront X profile
Z2(TikY) -3568.8 [set to zero) 50
Spot delection selup Z3 [Defocus) 366.8 (set to zero) 20
® Usegbackgruund FDK b Z4 (Astigmatisr +45°) 581
ignal to noise: |6 5 20
O Use fixed threshold 25 Adtigmatism -45) 633
Thieshold (ADU) - [100 26 (Coma ) 1051 (setto zero) o
= = Z7 (Coma'Y) 36,6 (setto zeo) -20
éer;lao:ds i (0.80% bightest pires Z8 (3rd spherical] -61.4 [28 conrected] -40
O :°e Bk ] bz 79 (Trefoil X) 630 &0
nhanced [slower, Z10 (Treloil ) 1186 -80
Coneel mmoved spoiz 211 (5th astigmatism +/-45')  20.4 E e
Comptations Z12 (5th astigmatism 0-30°) -896
i -120
o Mo wavefront computations Z13 (Tetrafol 1) 21.8 A
Q wavefiont comp. Zonal) 214 (Tetiafol 2) 287 0
O Wavehant comp. (Modal) Z15 (5th Trefoil x-axis) 28 -180
@ Wavefiont comp. (Modal+Zonal) Z16 (5t Tlefmily—aafis] 187 -180
Zonal reconstructor algorithm 217 (3 Coma mxrsl 523 -200
1 : Jacobi [slowest) 218 (5th Coma y-asis) -14.3 290
2: Gauss-Siedel Z13 [Sth spherical) 996 -
3: Succ. Over Relaxation (SOR) 225 (7th sphericall 229 T
4 jacobi + SOR (fastest) = : 2866 192 128 64 ) 64 128
= (Sth spherical] 74 Radius
PSF Modal computa:jlan = 226 (Quadiafol 1) a9
(® Do not compute PSF & MTF 227 (Quadrafol 2) 52 .
O Do compute PSF & MTF Wavefront Y profile
J 40
No X and ¥ vile (214 Al units in nm L
Defocus (23) Min | -2925 Ams 73.0 120
Coma X (z6) Max 1833 PeakP  475.8 100
Coma ¥ 27) Coma | 124.1 Astig 1036 80
IO we assig +45° (24) : &0
Iy nensss <ae (2851 FIT enor (as pixel per spot] | 0.414 More 20
!D No Spheric. 3rd (28) All units in Lambda /X 2
| ¥o Trefoild x (z3) Peak to Peak | 1.1 0
|CJ¥o Trefoild ¥ 210 Rms 7.3 Computs E 2
Dis. Al EnableAll Enable Prac. -40
Spots intensity map Zemiike Data 50
(® No Intensity map -80
O Intensity map i? -100
v
Save results to files 20 D -120
D Save tesult files as text and 0 e = \:] —— - [ Je——1 '“_l"‘
images capture E o - /= |:’ -180
[ save image as FITS file ar -180
-256 -192 -128 -84 0 54 128
Go to result folder -60 Radius

T g e P T e e e e e
28/08/2018 10:48:26.500 [Main] : WaveFiont map substraction (Zemike #19) : 24.3 nm
128/09/2019 10:48:26.502 [Main] : WaveFiont map substraction Zemike #20): 54.2 nm
128/09/2019 10:48:26.503 [Main] : WaveFiant map substiaction (Zemike #21) : -32.2 nm
28/09/2019 10:48:26.505 [Main] : WaveFront map substiaction [Zemike H22) : -7.8 nm
128/09/2019 10:48:26.506 [Main] : WaveFiont map substraction [(Zemike H23): -12.2 nm
128/09/2019 10:48:29.957 [Main] : All computations completed

10:49

28/09/2019
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E Shack Hartmann Analyser -> Version 2.3.1 build 205, compiled on 23/10/2018 [0.0010 sec 50 exposure(s)] — X
File Measurements Setup/Camera Generatereport Tools Misc.
Capture Analysis properties  Display Image acquisition  Spots position  Modal reconstiuction (Zemikes)  Zonal reconstruction  PSF [From Modal reconstruction) MTF (From Modal reconstruction)
Annular Zemike (0.2) nm |
Perform analysis Z1 (TikX) 3754.5 [set to zero) Wavefront X profile
Z2(TilkY) 3136 [settozero) 110
Spot detection setup 23 (Defocus) 194.5 (set to zero) 100
®use Dackground bor.+ SNR 24 [Astigmatism +45°) 336
Signal to noise - TG § o 20
o Use fixed threshold 7_ Z5 [Astigmatism -45') 488
Thieshold (4DU): (100 | 26 [Coma X) £8.0 (set to zero) =
27 [ComaY) 111.9 [set to zera) 70
8’;'0"15 0% brichi Z8 (3rd spherical) -19.9 [Z8 corrected] %0
@ Ea:cenlr;c[{‘ll. % ;:mg test pizels) 29 (Trefoil ¥} 288
nhanced (slower
Z10 (Trefoil Y) 96 pa
Cancel removed spots Z11 (5th astigmatism +/-45°)  -11.9 E »
Computations.. Z12 (5th astigmatism 0-30°) -21.3 20
O No wavefront computations Z13 (Tetratol 1) 7.2 -
O Waveftont comp. (Zonal) 214 Tetrafol 2) 51.3
Q Waveiront comp. (Modal) Z15(5th T|e1oF1 x-am‘s] 48 12
@ ‘Wavefront comp. (Modal+Zonal] 216 (5th Trefol y—a%\s] 36 0
Zonal reconstructor algorithm Z17 FhCom Hk‘ts} ELL 10
1 : Jacobi (slowest) 218 [5th Coma y-axis) 5.1
2 Gauss-Siedel 219 (5th spherical) 8.4 -20
3 Succ. Over Relaxation (SOR) 225 (7th spherical) 209 z
4 : jacobi + SOR (fastest) 5 -182 -128 -84 0 64
236 (3th spherical) 211 Radius
£S5 M odal comptke o 226 (Quacksfol 1) a07
O Do not compute PSF & MTF 297 (Quadaiod 2 T
@ Do compute PSF & MTF Wavefront Y profile
[BIwo % and ¥ vile (z14: All units n nm 20
Nu Defocus (z3) Min -117.3 Rms 35.1 15
No Coma X (z6) Max 1125 PeskP 229.8 10
No Coma ¥ (27) Coma 1375 Astig. 595 5
[0 ascig +4s° (z4) . .
D No Astig -45° (z5) FIT enor (as pixel per spot)  0.303 More &5
DNC Spheric. 3xd (28) All units in Lambda /X -10
Owe trefeiza x  z9 Peak to Peak | 2.3 il
No Trefoild ¥  (Z10: 2
D» Rms 152 S 25
Dis. Al Enable Al Enable Prac. .30
Spots intensity map Zernike Data -35
(® No Intensity map 50 -40
QO Intensity map 40 -45
= 30 -50
Sa;elesulls tt::;rf'lles o = 55
Save result files as text an 10 D -60
O images capture E o —-— — 5
Save image as FITS file -10 El - D D - = D -
20 192 -128 64 0 64
Go to result folder .30 Radius
-40
=50 W radius : -5609.694 mm (f=-0.46 pm r=2273.6 pm)

Z1 Z2 Z3 z4 Z5 z8 Z7 Z8 Z9 Z10 Z11  Z12 Z13 Z14 216 216 Z17 Z18 Z19 Z25 2Z36 Z26 Z27

[CRrTESTSISITISESN B e e
|24/01/2019 09:37:53.216 [Main] : WaveFront map substra [Zemike #21): 5.3 nm
12470172019 09:37:53.217 [Main] : WaveFiont map substraction (Zemike #22): -3.1 nm
12470172019 09:37:53.217 [Main] : ‘WaveFront map substraction [Zemike #23): -4.9 nm
12470172013 03:37:56.492 [Main] : PSF start

|24/01/2019 09:38:00.142 [Main] : PSF computed -> OK!

124/01 #2013 03:38:00.185 [Main] : &ll computations completed
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Les dobsons
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IKY Les astrographes newton, cassegrain, newton-cassegrain et
ritchey-chretien
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Contréle au foyer cassegrain, SH , gamme NC 300
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Contrdle au foyer cassegrain, foucault camera, gamme NC 300
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Controle au SH et foucault camera
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Contréle en cours de retouche, foucault camera, gamme NC 300

) Foucault = E:\Gestion Sky Mirair Sky \ 300\ A cassegrain\CombiCass-20sk014.mir Nombre mesures = 12 = a x

Fichier Pages Help —
el © O=L
Caméra

DMx 21AU04.AS v | [Recherche Camera|  Options

Constante Sauve la mesure

Ecart PTV en nanometre [J{2E) [Ecart PTV 5 de ou lambda Ecart RMS en nanometre

-12! -118

Initialisation eclairage miroir

Centre X

Centre Y
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ISION
Mesure final SH, au foyer cassegrain, gamme NC 300

Bshark Hartmann Analyser -> Version 2.3.1 build 205, compiled on 23/10/2018 [0.0700 sec 50 exposure(s)] =

File Measurements Setup/Camera Generatereport Tools Misc.

Caplure  Analysis properties  Display Image acquistion  Spols position  Modal recanstiuction Zernikes)  Zonal reconstruction
Pupil parameters —— Annular Zemike (03] nm
Center X (picels) 1340 Z1(TitX) 4220 [setto zero] WavefontX profie
Cenler Y (paxels]| [g37 22(TinY) 19920 (set to zero) 3
Fiadius (pieels)| (528 23 {Defocus) 2094 (setto zer0) ©
il s | 24 (Astigmatistn +45°) 452
Central obscuration : 326% S 25 fsuopatiery 431) 23 =
BackGround Box definiion Gl Sy 134 [sellc tom) 33
i ) 175 ] 27 [Coma'Y) 634 [setto zera) E
Al 28 [31d spherical) 121
X Right (pixels) _132 :\ 29 (Trefoil %) 15 10
¥ Boltom (pixels) |50 3 | 210(Trefod Y 145 5
¥ Topfpivels) 143 5| 211 [Bth astigmatism +/45°) 47 El
T T e 212 [5th astigmatism 0.60°) 63 ;
Max (ADU) = 785.0 Z13 (Tetafoil 1) -41 -5
Mean (RDU) = 750.0 214 (Tehafoi 2] a0 10
Noise (ADU) = 0.85 215 (5th Treloil s-axis) 44
j’::::ﬁ:‘;'g“ [ 216 (5th Trefol y-ais) a8 18
[ Mo compt 217 [Sth Coma s-axis] 759 20
Camea Seminge 218 (5th Coma y-axis] 38 e
B (5 [007 219 5th spheical 27 =
Gain [10 | Min 0 Max 480 225 [7th spherical] 08 28 % 54 2 o 2 & % 128
- " 236 [Sth spherical) 83 Radius
226 (Quadrafoi 1) 87
= 227 (Quadsafoil 2) 11
Stack [0 | images Wavefront profie
[ Substract derk frame  Options. .. Allunits in rm g
[ Corect for hot picsls Min | 552 Rms 238 o
All image statistics Max B39 PeskP 125.1
Coma B63 Astig 498 -5
1| Sotiratod plrets 111 FIT error (as pixel per spat] | 0.460 More 10
Pupill statistics
All units in Lambda /X 5
PesktoPesk 4.3
® Dynamsic OK (0] e E 20
K=962'Y=4 /=750
-25
Zernike Data
= = 40 o
750 750 750 750 750 30 35
i T80 0 ™ %0
1 | 7 | 0 | 1 | 10 . 22 =+
™0 | 7m0 0 | 7% © . -
SR e N mm_| -

= Soey I = = =
) l I:‘ e — e | ] I - = 12 % 54 a2 0 2 o % 128
-10

70 | 0 Radius
[ CREC -20 .
L - Wavefiont radius : 3960.700 mm (f=0.42 um 1=1821.6 um)
0K r4l z2 z3 r< F4 6 z7 z8 Z9 210 211 212 213 214 Z16 218 217 Z18  Z19 226  Z36 226 227

T S SR U SO o
1671172021 09:5332 475 [0ECA]  Zonal reconshuction campleled (0.01)

16/11/2021 09:5332 478 [JECA] - Zonal abeniation removal fiting has succeeded

16/11/2021 095332 481 [DECA] : Beginning modal reconstiuction, annular Zemikes [with central obscwation]....
16/1172021 09:53 32 558 [0EC4] - Modal reconstiuction completed (0.073:)
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