N OPSYS ILLUMINATION SYSTEM — Objective

-The purpose of the illumination system consists in providing
the required illumination to METIS in order to verify the stray-light
rejection capabilities of the instrument.

-The system must illuminate the aperture of the coronagraph
with a radiance level high enough to allow the measurement of
the stray-light.

-The system shall be designed by taking into account for the
configuration of the existing facility, in terms of available space
and mechanical / optical interfaces.
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OPSYS ILLUMINATION SYSTEM — Requirements 1/3

Requirement ID Decription

0.52—-1.73
Uniformity 3% -
Radiant flux TBD W/cm?/ sr
Stray-light TBD

Source angula:r diameter

deg

Table 1 Source l-mlllirﬂluhnts

»~ Radiance level

After calculation performed by OATo the required radiance
level has been defined as:

B.oyree ~1.—0.5 EWsr lem™2 (400 — 700nm)
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N OPSYS ILLUMINATION SYSTEM — Requirements 3/3

~~ Configurations
It is required to simulate at least the following configurations:

1. Sun at 0.50 AU
2. Sun at 0.38 AU
3. Sun at 0.30 AU

The simulation of the Sun at 1 AU is also of interest.
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OPSYS ILLUMINATION SYSTEM - Facility constraints

»~ Optical interface

OFF AXIS PARABOLA

Focal length 2000 mm
*Clear aperture 165 mm
*Off-axis distance 350 mm
*VIS Reflectance 50% (TBC)

VIEWPORT

CF100 Fused silica window
AR coating

Thickness 10 mm (TBC)

0 axis on this side (+/- 0.4 mm)

NO coating 1 Schott BK7 or Ohara $-BSLT

Pieralli-Sandri 0ss. Torino R. Masieri 11/03/201%

Off-axis parabolic mirror - Opsys Oss.To

420/001.11/801 LAl

Off-axis parabola (courtesy OATO) ﬁ
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N OPSYS ILLUMINATION SYSTEM - Facility constraints

»~ Optical interface

T Crescenzio, Fineschi & Massone, INAF-
ésse Qtlesnecenio OATo Tech. Rep. n. 147

(parabola fuori-asse)

Asse meccanico specchio

\ ' Ep— e
S — o ——— —— ‘-‘. = < i
..\
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*~ Mechanical interface Flange CF 100

LY

L o 27 2t

'

351 mm

Asse Pipeline

Crescenzio, Fineschi & Massone, INAF-
OATo Tech. Rep. n. 147
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OPSYS ILLUMINATION SYSTEM - Facility constraints

»~ Laboratory

Grey room ISO 8
~50sg. m.

[ I

4 m
& 'S
i T3
d — -_w

The source
shall be placed
In the grey
room area,
approximately
Inside the red

. Z0ne.

Fineschi et al.,

Proc. SPIE 8148-31 (2011)
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N OPSYS ILLUMINATION SYSTEM - Configuration

In the course of the project several modifications to the initial configuration,
based on the solar simulator developed for Bepi Colombo, have been
Implemented, in order to simplify the system reducing costs while achieving the
performances required for the stray-light measurement.

3D Layout
METIS Source - Axicon ATEM srl

26/09/2012 R .
Viale Combattenti A. d'Eurcpa 9/6
45030 Borsea (RO)
eIl sy axitin-F-rel-solosom-fstanes e 3
Configuration: All 3

TO THIS
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N OPSYS ILLUMINATION SYSTEM — Configuration

Proposed configuration

> Following Fineschi et al., Proc. SPIE 8148-31 (2011) it is proposed to
illuminate the external occulter of METIS in a finite conjugate mode
using a ring-shaped source.

> The ring diameter and its position w.r.t. the OAP are such that its
Image Is on the edge of the instrument aperture and the f-ratio In
Image space is such that it gives the correct angular diameter of the
sun.

> Motivation:

« no available space inside the vacuum tube for the simulation of the
Sun at 0.3 AU with a collimated beam [infinity-conjugated]

|t is necessary to avoid direct illumination of MO, as reflected light
would scatter inside the chamber contaminating the stray-light
measurement
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N OPSYS ILLUMINATION SYSTEM - Configuration
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»~ Optical layout of the axicon configuration

From here to
the off-axis

parabola

Outside the vacuum chamber

METIS Source - .eaeo .. FER RN Srl

26/09/2012 . .
Viale Combattenti A. d'Eurcpa $/G
45030 Borsea (RO)

el 2y axioon-3-1-resl-solsomee- szt oed, 20
Configuration: &All 3 7
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OPSYS ILLUMINATION SYSTEM - Configuration

»~ Optical layout of t

he axicon configuration

11

TICHT

Stop: stray-
light control

Focuser

Ring- ,
shaped  Aicons

Collimator

stop and fEee——n
diffuser @g

FOUR GLASS
24/08/2012
Total al

24700720 o - | i s T
Tas ARSAS SEEEERs SEEmemhEmes T 145100 Rovigo - Italy
ndens. ZMX
@ i Contiguracion 1 of
B
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OPSYS ILLUMINATION SYSTEM — Configuration

12

. How the axicons work

B— .- { . 1::' d is the distance between the axicons, a is
- - the angle of the axicon and n is the
refractive index of the glass of the axicon.

The switch between the configurations is

obtained by (1) moving the last axicon

i s (that closer to the ring-stop) w.r.t. the first
one and (2) translating the whole system
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N OPSYS ILLUMINATION SYSTEM - Configuration
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*~ Mounting platform

Accuracy
Transiation'z ™ E3=10[0Rq1eg +0.5mm
Decenter x + 20 mm + 0.1 mm
Decentery + 20 mm + 0.1 mm
Tilt x (pitch) + 2.5 degrees +0.25 degrees
Tilty (yaw) + 2.5 degrees +0.25 degrees

Z
* AXxicon translation with COTS manual
stage
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OPSYS ILLUMINATION SYSTEM — Performances

»~ Light Shaping Diffuser
4.00E4004 : : FWHM = 1.5 deg . ; 40000
36054002 [ E a 1 36000
3.20E+00¢ - = 32000
2
o 2.805+008 [ 1 28000
&
o 2. - .
;_.\ 2.402+004 24000
a
o 2.00E+008 [ 8
- 20000
&
é 1.60E+004 [~ .
L 16000
E 1204008 [ =
12000
8.00E+003 [~ .
8000
4.002+003 - b
4000
0.00z+000 s S < S
-3 -2.4 -1.8 -1.2 -0.¢ 0 0.6 1.2 1.8 2.4 3
X coordinate value 2
Radiance in angle space e
Diffuser with Gaussian scattering Diffuser wi
27/09/2012 27/09/2012
Detectar 4, W335 Detector 4,
i Size X: -3.0{ Hits = 109908412
Yire Laercizn Gossian Speralar Sscceing Trosyissio, 20 Peak Radianc
Configuration 1 of 1 Total Power

Available on stock and on request for
different diffusion angles (POC, Luminit)
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OPSYS ILLUMINATION SYSTEM — Performances
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“~ Proposed configuration — performances

T T T T T T — The system can simulate
e | the Sun from 0.3 t0 0.5
ot e S —— AU, optionallyupto 1 AU
“ P - ——  The system is compliant
== \With the radiance level
- | requirement for every
ui| .. | configuration.

Peak Radiance : 2.8187E+002 Watts/cm*2/Steradian
Total Power : 1.5875E+000 Watts )
® s
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OPSYS ILLUMINATION SYSTEM — Performances

»~ Stray-light
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1.
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Detector Image: Radiance in position sSpace

24/08/2012
Detector 3%, NSCG
Size 400.000 W
Peak Radiance
Total Power

.000 H Milli
: 1.4021E-003 Watts/
: 1.2195E+000 Watts

r3, Pixels 200 W X 200 H, Total Hits = 555792
~2/Steradian
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OPSYS ILLUMINATION SYSTEM — Performances

»~ Stray-light -
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Detector Image: Incoherent Irradiance

26/08/2012
Detector 37,

Peak Irradianc
Total Power

N5CG Su
Size 200.000 W

« MiT¥sgeters, Pizels 200 W X 200 H, Total Hits = 589
: 5.4503E-004 Watys/cm"2

: 4.0250E-003 Wat
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