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News from the CHARA-Array
Beam Combination Lab
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Outline

Front page news

o Classic Infrared Multiple Beamcombiner (CLIMB)
 New optics for the IR camera, NIRO

White light source wave front tests

Short reports

o Steps taken against noises: electrical, lab seeing,
vibrations

 Coming soon: - variable aperture for IR beams
- alternative set of tip-tilt splitters
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CHARA Classic Layout
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CHARA Classic Layout
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CLIMB Layout
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CLIMB Layout
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CLIMB and Classic
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NIRO Optics Design
Considerations 1

Input: 6 collimated beams d=19mm

6 star Images on the detector
separated by 7-10 pixels

Each image spot should fit on 1 pixel

1 detector pixel (40 um) is
0.8 arcsec projected on the sky
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NIRO Optics Design

Considerations 2

» \Working bands J, H, K without much focus
adjustments

* Relay optics and spectral filters must fit in the
existing dewar (housing our PICNIC array).

« Minimize background with a cold stop

We contracted Arthur H. Vaughan, who considered it all
with us. He did the calculations and specified the optics to
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Layout of the Feed Optics
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NIRO Optics Outside the Dewar

6 fold mirrors

ObjeCtive in a circular arrangement
Fused Silica — CaF2 P

Rosette air spaced doublet ‘:\ B o
Fabricated by Optimax 5 Dbjective lens
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Mounts designed by Laszlo Sturmann
Fabricated in GSU Shop, Charles Hopper
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@ Beam Pattern on Objective Lens

Arthur H. Vaughan July 10, 2007
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Optical Layout in Dewar

J, H, K,
K-cont, Br-y
WINDOW COLD STOP LENS1 FILTER LENS 2 DETECTOR

| \ Image 2

7 mm
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Opto Mechanics Inside

Cold stop
D~1mm
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Mechanical Design by Laszlo Sturmann
Fabricated in GSU shop
and by Laszlo in CHARA shop
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The Filter
Wheel

The working wheel inside
IS moving in sync with the
wheel outside, which is labeled
according to the fiters.

The lower most position on‘the
outside wheel corresponds to the
filter in the beam.

Filter change will be motorized
later.
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Images on the Detector

Arthur H. Vaughan July 10, 2007
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Synopsis of Image Sizes

Arthur H. Vaughan July 10, 2007
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Practical Conclusions

By Arthur VVaughan, based on Zeemax calculations

« Refocusing for different wavelengths will not be
necessary.

 Lateral color (see earlier slide) will necessitate re-
aiming of the beams to center the images on individual
pixels when the wavelength is changed.
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Each HeNe &
beam hasto go | S
through the hole,

behind the window.

Re-aiming while watching
IR Image Is possible
remotely using picomotors
on the rosette
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I\/I|n|m|zmg the Background

The physical quantity to minimize is the product of the aperture
size and the solid angle of the pixel seen from the warm aperture.

Etendue =/ dA * Q

NIRO with the OAP
= 1.1 x 104 mm?
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Minimizing the Background
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White Light Source Test
With the Small beam Tester

CCD camera s
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Results of White Light Beam Tests

Data reduced with “ef” wavefront Focus was tested separately
reduction package with auto collimated scope

by Laplacian Optics Inc. 4 focus
140 5 astigmatism (sin)
120 Zernike Coefficients 6 |astigmatism (cos)
100 | 7 coma (sin)
80 _ 8 coma (cos)
9 trefoil (sin)
60 - 10 trefoil (cos)
€ 40 | 11 spherical
- 12  sph astig (cos)
‘é’ 20 'y 13  sph astig (sin)
o O ﬁ.&&w@ 14 quad astig (cos)
20 | 15 quad astig (sin)
16 r”5 cos(1)
40 - 17 r*5sin(1)
60 18 r”5 cos(3)
0 5 10 15 20 19  r”5sin(3)

20 r75 cos(5)
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NIRO Insulated

A teflon sheet and plastic shim stock is used to electrically
Insulate the dewar from the optical table.

—

Insulation improved FLUOR
and MIRC cameras.

Tests need to be done to
characterize current noise
level and compare with
previous tests on NIRO.
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Controllers With Fans Moved
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Recap

. Classic Infrared Multiple Beamcombiner (CLIMB)

. New optics for the IR camera, NIRO

. White light source wave front test result

. Steps taken against noises: electrical, lab seeing, vibrations

e Coming soon: - variable aperture for IR beams
Design is ready, most hardware at hand

- alternative set of tip-tilt splitters

Denis Mourard:
“I have received the 6 new beam splitters (90%->VEGA, 10%->
TT) and they look pretty nice with a good behavior of the coating

over 450-850nm.”
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