SPICA-VIS CONCEPT DESIGN: INJECTION TABLE

SPICA-VIS @ CHARA ARRAY
MAIN IMPUTS

6 telescopes, 1016 mm diameter

Baselines up to 330 m

6 beams separated by 3 inches (76,2 mm)

Beam diameter: % inches (19,05 mm)

Magnification: 53,33

Field of view: 0,3 to 0,6 arc-seconds

Pupil max-min distance from North side of table:
approx 18 m — 7m (to be precised)

Pupil stabilization after LabAO: +/- 2% (TBC)

Image stabilization after LabAO: +/- 0,3” (confirmed)

* Margin for the field: +/- 0,6” on sky (unvigneted), +/-
2,8 mm on the optics (min diameter 25 mm)
Beam must remain centered on fast tip-tilt mirror
(otherwise it generates fast piston): Fast tip-tilt
placed at pupil plan

* All motorized tip-tilt mirrors must rotate around the
center of the optical surface
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Optical table
914 x 2438 mm

Image camera
650-850 nm

Dichroic
beam-splitter

Pupil
camera
550-600 nm

Beam splitter
(80%-20%7?)

Retro-
reflector

Slow tip —tilt M3
for pupil control
@ focal plane
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Fast tip —tilt M4
for image control
@ ~ pupil plane

Atmospheric
dispersion
compensator
(ADC)

Polarisation
delay
compensator
(PDC)




ADC

Air

Vacuum _— —

Simulation for 60° from zenith:
atmospheric dispersion

Global deviation: 53’

To be corrected with image
and pupil control...

Technical solution: 2 wedged
windows, with 2 motorized
orientations

No Max
correction correction

1m telescope

20,00

0BJ: 0,0270 (deg)

IMA: -0,000, 0,002 mm

WEDGED SUBSTRATES

' WSB - WSSQ - WSSQK

Wedged Substrate BK7 50mm Diameter 1 Degree
Wedge Angle /20 p50mm
WSB-50C08-20-1

Wedged Substrate Synthetic Fused Silica 50mm
Diameter 1 Degree Wedge A/20 p50mm
WSSsQ-50C08-20-1

19/12/2019

BK7

Synthetic fused silica

20,6
20,7
2:0,8

3-6 WEEKS

3-5DAYS
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€345.30

€500.70

0BJ: 0,0270 (deg)

10,00

o 23

EEE
Soo
mND

IMA: 0,000, -1,540 mm

HDR50/M - Heavy-Duty Rotation Stage with SM2-Threa

Part Number:

Package
Weight:

Available:

RoHS:

Price:

HDR50/M -Ask
a technical
question

2.50 kg / EACH

Today

€2.585,03
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Due to optical fibers, the vertical and horizontal polarisations have a different delay, and this
delay may be different on the 6 beams.

To correct this effect, a cristal material is inserted in each beam, and tilted to equalize the phase
of V and H polarizations.

Requires motorized or manual rotational stage?

PDC

On the right: extract from A&A 543, A31 (2012), B. Lazareff, J.-B. Le Bouquin, and J.-P. Berger,
A novel technique to control differential birefringence in optical
Interferometers, Demonstration on the PIONIER-VLTI instrument

Fringe amplitude (A.U.)

Compensation plate on Pionier instrument:

165 170 175 180 185 190 195 200
OPD (um)

Fig. 1. Measured fringe packets in the Pionier instrument, between in-
puts 2 and 3, for the two linear polarizations, and with birefringence

uncorrected.
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Fig. 2. Principle of the correction. Before traversing the birefringent
plates, each beam is plagued by a differential delay between the hor-
izontal and vertical polarizations. This differential delay can be can-
celed by suitably adjusting the inclination of each birefringent plate.
The beam-to-beam delay is generally affected, but is easy to equalize
once birefringence is taken care of. This figure is drawn as if the cor-
rection is performed after the unwanted birefringence has occurred; in
the case of Pionier, the correction is in fact made upstream of the point
where birefringence occurs.
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Injection into Fibers, and Image and Pupil Control

1,0

0,8

08): 0,0000, 0,0000 (deg)

0,6

0,4

10,00

0,2

IMA: 0,000, 0,005 mm

Fraction of Enclosed Energy

IS
Oca/ /a
n

Slow tip —tilt M3
for pupil control
@ focal plane

* Airy radius: 2,6 microns

e Stroke: 109 microns

0 0,5 1,0 1,5 2,0 2,5 3,0 3,5 4,0 4,5
Radius From Centroid in pm

airy radius

Miroir Parabolique Hors Axe, Or Protégé, 100 A, 25,4

EFL, 30°
Stock #35-491 %
EN STOCK
€305,00
AU PANIER
Qté 1-10 Qté 11 Prix sur Quantité
€305,00 €275,00 Demande de Devis

+ Ajouter @ ma liste d'achats

Leukos: Fibre monomode a maintien de polarisation de type Panda:
PM630HP, 4/125/245um, 620-850nm, 200kpsi, Nufern® (VLK 016328).

-> Ceoeur 4 microns: 75% enclosed energy
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5,0 * Resolution: 2,7 nm = 1/1000¢

Active axes By, By

Motion and positioning

Integrated sensor * SGS
Tip / tilt angle in B, By at-20to 120 V, 35

open loop

Tip / tilt angle in 8y, By, closed Iocp©
Resolution in By, By, open loop 0.02

Resolution in By, By, closed loop

Fast tip —tilt M4
for image control
@ ~ pupil plane

mrad

prad



Image Camera

Fast camera with windowing
to stabilize injection into
fibers.

2,44 L/D on 3 pixels
=>F=535mm?

=» Parabole Edmund diam.

152,4 - F909,6
=> 3,4 pixels
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iXon Ultra 897 "
90
80
T 70
3
e 60
g —EX2
£ 50 —v
(7]
E 4
=
g 30
<]
20
10
0
300 400 500 600 700 800 900 1000 1100
Wavelength (nm)
Key Specifications
Active pixels (H x V) 512 x 512
Pixel size (W x H; pm) 16 x 16
Image area (mm) 8.2x8.2 Coating Curve Edmund Opics nc.
Active Area Pixel Well Depth () 180,000 Protected Gold Typical Coating Performance
Max Readout Rate (MHz) 17 ) Ry, >96% c; (;t;: ;g;:n]::n &ﬁé‘{ g;m - 10,0000m
>
Frame rates (fps) 56 (full frame) - 11,074 %' e
Read noise (&) <1 with EM gain = - F
¥ = 50
QE Max >95% -

6" de Dia. x 24" FL Or Protégé, Miroir Parabolique

Stock #32-069-566

€790,00
Qté 1-4 Qtés Prix sur Quantité
€790,00 €719,00 Demande de Devis
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Reflectance (%)

85

80

1 2 3 a 5 3 7 8 9 10

Wavelength (pm)
Edmund

optics worldwide
www.edmundoptics.com
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Ratio: 90/107? To be determined...
The design presented in this document implies that science beam (high percentage) is in transmission.

Ghost 1,1%-4 Ghost 8,1¢-2

s | LY 0
90 0,01 R90%-T10% 10 I 0,81 R10%-T90% ~10

R10%-T90%

Beam Splitter

Ghost 9¢-3 Ghost 12-3

g

100 100

4
[t}

~90

4

-
9,9 89,1 ~0,081 | . = == 00
g ~0,09
= Ghost 8,1°-6
~0,00081
~0,00073
AR coating 1% AR coating 1%
AR coating 1%
9 Use a cu be - 50:50 (R:T) Cube Beamsplitters -
beam spIitter! F 10:90 NIR Beamsplitter Cube 50:50 NIR Beamsplitter Cube - 50:50 NIR Beamsplitter Cube
&1 oo Koo
= < =
% § ) .g 40
w 2]
E g 20 E 20
g S g
UEDU Bl'](l BEIU 1008 1100 1200 # 600 760 800 Eﬂ ‘U“W "’Uﬂ 1200 e 06< 0 700 800 900 1000 1100 1200 ; 0600 700 800 900 1000 1100 1200
Wavelength (nm) Wavelength (nm) Wavelength (nm) Wavelength (nm)
Click ta Enlarge Click to Enlarge Click to Enlarge Click to Enlarge

Data with an Extended Range of 250 - 2500 nm
light will be abscrbed by the beamsplitter coating. The shaded region indicates the specified operating
and run-to-run variations will aceur within the specifications given.

Click Here for Raw Data with an Extended Range of 250 - 2500 nm
The data above is relative to the power of the incident beam. Note that some light will be absorbed by the beamsplitter coating. The shaded region indicates the specified operating
wavelength range. The data shown here is typical, and run-to-run variations will occur within the specifications given.

The data above is relative to the power of the incident beam. Note that sol
wavelength range. The data shown here is typ)

Item # BS035 8 [ BS041 BS044 Item # Bsoos | Bsom | Bsoos 85017 /7 Bsot4 BS032
Cube Side Length 5mm 10 112" (12.7 mm) 20 mm 102" o >
! Cube Side Len, 5mm 10 mm
Clear Aperture >35x3.5mm >80x8.0M >10.16 x 10.16 mm >16.0 x 16.0 mm o | | (25.4 mm) (50.8 mm)
Surface Flatness? N M0 Clear Aperture >10% ‘;';;’"3"* >80% of Entrance Face >40.64 X 40.64 mm
Wavefront Error? e R T R
<
Transmitted Beam Deviation bl ‘E ";
5 Wavefront Erros <N4 <A
Overall Performance® Tavs =87 ¢ ﬁ%_'?‘i“g 1’07"/:;3;{7:".{ Tj‘ﬁ:fa"“ ek Tianemmticd Beam
5T s | <5 arcmin
a. At633 nm T
; Tone= 47 £ 10%, Ryp= 47 £ 10%
b. Over the 700 - 1100 nm Coating Rangs, 0° AOI / abe abs
v i Costing Range Overall Taps = 47 £ 10%, Ry, = 47 £ 10%, and Typ + Ryps > 90%, Tons + Rape > 85%

Performance® [Ts - Tyl < 10% and Ry - Rl < 10%

Tave + Ravg > 90%
[T, - Tyl <'10% and IR, - Ryl < 10%

Pulse: 0.25 J/em? (810 nm, 10 ns, 10 Hz, 0.166 mm)

c
Damage Threshold' CWP: 10 Wicm (1070 nm, @1.012 mm)

Ask for custom manufacturing?

BS014 50:50 Non-Polarizing Beamsplitter Cube, 700 - 1100 nm, 1" €20755
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Coatings

Coating Curve

Edmund Optics Inc
o

USA | Asia | Europ
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Protected Gold Typical Coating Performance
R, >96% @ 700 - 2000nm R, , >96% @ 2000 - 10,000nm
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MY CART:/postcr
H
u'o ADD A REFERENCE x | COUPON CODE ?
c
.5. Stock e y Total SUBTOTAL €4,143.60
Q. M. WEDGED SUBSTRATE BK7 50MM DIAMETER 1 VAT €828.72
o = gEEE R\EJESM 5%?:%5 ‘?EIN 1G LEN0 FEWERKS. EE 12 €4,143.60 TOTAL €4,972.32
i -
(7s]

EMPTY MY BASKET

Votre panier

4 Continuez vos Achats | Sauvegarder votre Panier | # Demande de
Devis | # Exporter le panier

APPLIQUER CODE

6" de Dia. x 24" FL Or Protégé, Miroir Parabolique
EX] No. de Stock #32-069-566 €790,00
[ 7 f + Ajouter a ma liste d'achats | @ Demande de Devis | @l
Foses Retirer

Numeéro de piéce client:

Miroir Parabolique Hors Axe, Or Protégé, 100 A, 25,4 x 54,4 mm EFL, 30°

No. de Stock #35-491 €305,00

+ Ajouter a ma liste d'achats | @ Demande de Devis | @
Retirer

Numéro de piéce client:

50mm, Traité BBAR, traité VIS-NIR, Prisme a Angle Droit
XS] No. de Stock #84-520 €226;00 €181,00

+ Ajouter a ma liste d'achats | @ Demande de Devis |
Retirer
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T7/CHECKOUT

RESUME DE LA COMMANDE

& PASSER
Composants (13): €3.976,00 COMMANDE
Remise sur quantité: -€270,00
@ Total Estimé de la A
Livraison: Déterminer
Sous-total HT: €3.706,00

AJOUTER PRODUIT

] .
. Total: €790,00

6 é
. Total: €1.830,00

B - B e Total: €4-366-60
otal: 5 0

€1.086,00

My Shopping Cart

Please note: There is a mixture of Imperial and Metric items in your shopping cart.

Gl e s T LSt oy i L SR
BB2-E02- ( WEIGHT (Total)):0.50 Kgs Today €81960 [
@2" Broadband Dielectric Mirror, 400 - 750 nm € 136 60
2 BB1-E02- ( WEIGHT (Total)):0.05 Kgs Today £70.31 €13500 [
@1" Broadband Dielectric Mirror, 400 - 750 nm €67,50
3 o ool BB1-E02-10- ( WEIGHT (Total)):0.15 Kgs Today £€632.83* €607,52 [
5| @1" Broadband Dielectric Mirror, 400 - 750 nm, 10 Pack € 607,52
4 MRA25-E02- ( WEIGHT (Total)):0.23 Kgs 3-5 Days E €145,16" €836,10 [
Right-Angle Prism Dielectric Mirror, 400 - 750 nm, L = 25.0 mm €139,35
5 AC508-400-B- ( WEIGHT (Total)):0.74 Kgs 3-5 Days €129,84* €1.49580 []
f=400.0 mm, @2" Achromatic Doublet, ARC: 650 - 1050 nm € 124,65
6 PS976M-B- ( WEIGHT (Total)):1.40 Kgs 3-5 Days Bl €248.86* €143346 [
Retroreflector, SM2-Threaded Mount, AR Coating: 650 - 1050 nm € 238,91
7 BS014- ( WEIGHT (Total)):0.44 Kgs Today E €207,55* €1.19550 [
50:50 Non-Polarizing Beamsplitter Cube, 700 - 1100 nm, 1" € 199,25
8 BSC203- (WEIGHT (Total)):15.97 Kgs Today £2.776.83* €533152 [
Three-Channel APT™ Benchtop Stepper Motor Controller € 2.665,76
9 HDRS50/M- ( WEIGHT (Total)):15.00 Kgs Today £2.58503* €14.889,78 [
'| Heavy-Duty Rotation Stage with SM2-Threaded Center Hole, Metric €2.481,63
10 T38V- (WEIGHT (Total)):430.20 Kgs * See Note €4.564,11 €4564,11 []
Nexus Optical Table, 3' x 8' x 8.3", Sealed 1/4"-20 Mounting Holes
*NOTE: *
The quantity you have requested for part number T38V exceeds available stock.
After you have finalized your order, a customer representative will contact you
with an exact delivery date, or you are welcome to contact us
by phone at +33 (0) 970 444 844
or by email at sales.fr@thorlabs.com.
* All tables require modification to accept earthquake restraints.
Please contact tech support to order an optical table equipped with
the necessary alterations.
* For Thorlabs Price and Discount Policy please see Thorlabs Price Policy . TOTAL: € 31.308,39
5 a b

WEIGHT (Total): 464.68 Kgs
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