S
<
=
~
S
N
S
M—
O




HHIHH‘II“H

Production

and Quality
S

53 D
’
In it Meilleure Asphérique —

\
DeE

SPECIFICATIONS 150 10110 = 3/A/(B/C) RMSx<D
Spec  Mesue Max(95%) Risque

PV (pic-vallée) 45 [ 40 44 ] oex

A (power) "

B (imégularité) 40 [ 40 44 ) -

C (nég. rotal) 27

o) RMS t (total) 100 (103 17 | [EE

=] RMS i (imég.) (85 mo |

© RMS a (asym)

(Estmation statistique par trages dléators da Morte Caro)

| -y UNITE
‘ (::)s': CoefZ | ¢ Lambda de résultat = 632.8 nm
05 | © Fiange' ISO/DIN =273
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Risk to be
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tolerance

Visualising the
risk by color code
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With Modes

"Grab and launch",

"Easy", "Easy Production” and
"Advanced Production”, ClaraLuna
is highly easy and pleasant
to use




Seri i Series = 2008-11-17 IS0 results (Unit= IS0 Fringe 273 nm) DIN results (Unit=Fri
eries o
components (](I(] PY [la (pow) |B (irr) C (asy) |RMS tot [RMS irr |RMS asy|L
Customer part name
0.73 0.37
006 / ess_003 0.88 '].53 0.63 0.12 0.21 0.08 0.07 0.3
@ 010 /7 ess_004 1.37 '].82 0.90 0.22 0.32 0.14 0.1 0.5 0.2 =
— —
013 7 ess_005 3.85 '1.32 3.83 0.32 0.62 0.53 0.51 0.5 0.9 407 0
023 /7 ess_007 0.69 '1.11 0.68 0.09 0.13 0.12 0.1 0.3 0.5 0.36 0
024 0.64 '1.02 213 0.10 0.3 0.6 0.39 1]
025 /7 ess_009 0.63 210 0.2 0.3 0.37 0
. 026 / ess_010 0.7 0.3 0.4 0.49 0
(" Nanometers
X 6328 nm 027 /7 ess_011 11 15 1.78 0
+ Fringe 273 nm 028 7 ess_012 \ 0.3 0.4 0.41 0
Test2_23-29 000 / ess 013 0. 0.2 0.3 0.20 0
Test2_23-29 001 / ess_014 0.37 N .07 0.2 0.3 0.19 0
Test2_23-29 002 / ess_015 0.37 l].05 = u.07 0.06 0.1 0.2 0.18 0
©.23-29_003 / ess_016 4.66 l].38 438 0.18 0.73 0.69 0.68 1.3 2.0 3.87 0
M /ess 017 0.40 '1.18 0.33 0.08 0.10 0.07 0.06 0.1 0.3 0.20 0
s 018 0.45 ll.22 0.35 0.07 0.11 0.07 0.06 0.2 0.3 0.24 0
19 0.51 '1.25 0.41 0.06 0.12 0.07 0.06 0.2 0.3 0.31 0 Ll
1.211 0.215 (1.124 0.095 0220 0.180 0.170 0.40 0.59 0943 0
|1 4058 |0.1 873 1.3662 0.0616 0.2046 0.1981 0.1980 0.347 0517 1.3110 O
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PY [la (pow) |B (irr) C (asy) |RMS tot |RMS ir |RMS asy|L
Customer part name
0.73 0.37
006 / ess_003 0.88 '].53 0.63 0.12 0.21 0.08 0.07 0.3
010 7 ess_004 1.37 'l.82 0.90 0.22 0.32 0.14 0.11 05 0.2 -
—
013 7 ess_005 3.85 l‘l.32 3.83 0.32 0.62 0.53 0.51 0.5 0.9 4.07 0
023 7 ess_007 0.69 '1.11 0.68 0.09 0.13 0.12 0.11 0.3 05 0.36 0
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(nanome ters) Zygo ClaraLuna
PV total SAG+IRR 25.6 26.0
ygo C
SAG (=ISOA) 18.6 17.8
PVIRR(=ISOB) 16.4 15.0
RMS total SAG+IRR (=ISO Rms t) 6.0 6.1
RMSIRR(=ISORmsi) 26 26
SAG
IRR

0.0
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The main algorithms are novel worldwide

+ 3¢ Confidence intervals

Linear Prediction

Conditional
expectation

E.(X) = E(Z(X)1 Z(S))

Probability
density

Z(X)|Z(S)

of a Random Function
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The main algorithms are novel worldwide

Random trials compatible PV density
with density Z(X) | Z(S) =>» estimation

y4

Probability
density

T ————————————————

estimating the risk = probabilty
to be out of tolerance for :

* rms, ptv of phase

* rms, ptv of slopes

estimating PV and RMS
confidence intervals

Probability to meet
tolerance =939 Probability to lie out

of tolerance
=7 %

Tolerance = 0.1




The main algorithms are novel worldwide

— \
—— VJ Z(X)1Z(s)

Tirages aléatoires compatibles Estimation de la d'ensiné
avec la densité de Z(X) | Z(S) = de p;ob;\l;illte
u

densité
de proba

Estimation de la densité de probabilité du PV

Probabilité d'étre dans
\a folérance = 83.% Probabilité d'étre

hors tolérance
=7%

ClaraLuna is the unique software

for optical components metrology
providing the uncertainty of results
and the risk to be out of tolerance
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Industrial references

ASM:
a scaled down Active Segmented Mirror for the Active Phasing
Experiment

Christophe Dupuy*
Frédéric Gonté, Christoph Frank,
European Southern Observatory, Karl-Schwarzschild-Strasse 2, 85748 Garching bei
Miinchen, Germany
S

.
ot A Poss
laral.una

ABSTRACT

The construction of extremely large telescope is only possible with a segmented primary mirror. The phasing of the
primary mirror due to its size and its number of segments is a main concem at the European Southemn Observatory. The
European Southem Observatory has developed a test bench called Active Phasing Experiment to study new phasing
technology and new telescope control system. The key subsystem of this experiment is a scaled down Active Segmented
Mirror (ASM) composed of sixty-one hexagonal segments of seventeen millimeters side to side. Each hexagonal mirror
can all be controlled in piston, tip and tilt. The integration of this jewel piece of opto-mechanic started after the
successful results obtained with the manufacturing of a prototype composed of only seven modules.

—

Keywords: ESO, ASM, APE, ELT, hexagonal segments, development, scaled down, active optics, Claraluna.

ESO Instrumentation Division used
Claral.una to qualify the ASM (prototype
of primary segmented for the future ELT)
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