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Why it’s interesting to change the color of star light

* Astro target >>> wavelength

Constraint for :
Transmission
Filtering
mixing
Detection...

Classical way :
All the experimental chain is design as function of the spectral domain of the source

CHARA/NPOI Collaboration Meeting; Flagstaff, AZ ; USA, march 2013



Why it’s interesting to change the color of star light

Astro target >>> wavelength

Experimental chain

optimized for :
Transmission
Filtering
mixing
Detection...

* All the experimental chain is designed at a given wavelength
to improve the global efficiency
* The astro light is spectrally shifted to reach this spectral domain
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XLIM

checking the transfer of spatial coherence

E:';.i:-:@ @ ! High power level single line
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XLIM
2 @ ! High power level single line

Measurement strategy Telescope array
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checking the transfer of spatial coherence
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XLIM

checking the transfer of spatial coherence
High power level single line

. Double three arms interferometer Pump source Parametic inteferometer (4) intensity

e - AT Ap =1064 nm
¢ . e :
“herem) . T arl’”y( » . '6)"
0(0) (t) B A

s ~— i L.,
: s ¢ } . Optical path
i, »¥’+ modulator

) sl =

Delayline
+<— position

Yag 80

N 0 O.590: Source =
e Der & TR ; variable binary star

Detector | 5
Fringes i

" ! i i l _ Detector
L’ t

. n3b
sin(—.0
psin( A 0)

. ;b
sin(——.0
psin( A 0)

. h,b
sin(——.0
psin( N 0)

b + arctan b
1+pcos(%.60) 1+ucos(%.90)

+ arctan

B = arctan

- D
Q. 9

[rd]
2

Fixed telescope array

W
"

S © o
a9

—
0 O 102

Phase closure

| 1
PLI .}
h O

2 s

'" Phase Closure Retrieval in an Infrared-to-Visible
Upconversion Interferometer for High Resolution
Astronomical Imaging"', Optics Express 2011 CHARA/NPOI Com

1
o




checking the transfer of spatial coherence

very low power level single line
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checking the transfer of spatial coherence
very low power level single line

I spectrum
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XLIM
@ @ ! very low power level single line

checking the transfer of spatial coherence
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XLIM

checking the transfer of spatial coherence

nieist
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@ @ ;'“%‘ very low power level black body

Changing the source >>> black body In lab experiment
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checking the sensitivity of ALOHA
On the”CFHT” telescope
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Light Optical hybrid detection
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ptical . .
Hvbrid to convert IR to the visible ///
ybri ( red light) ///Il ln,. i\
Analysis :
* First step: only energy conversion to scale N T: T /
_ the preblem in situ ( flux ; coupling on site constralnts ’)’ N |
> L
o (In.parallel with OHANA IKI) s 7-r
\ ﬁl“st\tests on a small Celestron with a very low SNR (CFHT) -
A N \R Second generation of
SR | \\ ‘ CAID H band XLIM non linear modules
Tel OHANA IKI Hybrid detection

CHARA/NPC taff, AZ ; USA, march 2013



XLIM On site tests with CFHT: ALOHA 0.2
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Accepted for publication in MNRAS
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XLIM Collaboration with CHARA

 First mission ALOHA / CHARA

— First preliminary internal tests
— Operating wavelengths around 1.5 um (H band)
— 2 beams Mach Zehnder to test the vibrations environment

aser or
nW LED (XLIM)
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First mission ALOHA / CHARA
Second preliminary internal tests
—Operating wavelengths around 1.5 pm (H band)
—Use of the CHARA internal source and FLUOR launching device
—Photometric scaling >>> sources to be reached on CHARA/ALOHA

H m= _4 i : [ 2 ey ’ 'ﬂ'ﬂl l-ﬁh

(CHARA

internal source)

Learn a lot about CHARA
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Upgrading the SFG modules (In progress in Limoges) &

— SFG Outline dimensions:

(34x21 cm + launching assemblies V2

smaller for V3 + simplification of fiber coupling)
— Thermal regulation rack

F}'om the previous version
*- Current performances V2
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Collaboration with CHARA

To be achieved.............
2 SFG module (new generation) implementation ( mid 2013)
2 Thermal regulation rack completion using V2 prototypes
Implementation of the “visible” interferometer (in progress)

Scale the Limoges experiment on the CHARA photometry

Etc....

First mission in march 2013

,f%

' The next ones to be discuss..

¥4\ \
A\ \‘ i Goals: Conversion on sky..

Fringes on sky....

CHARA/NPOI Collaboration Meeting; Flagstaff, AZ ; USA, march 2013



Astronomical
Light

Optical
Hybrid
Analysis

-
=
¥
RN
o
b=l
®
Photons/s

Amplitude
modulator 0,1

"
MUX

Ay Pump Laser
At Astronomical Light

OF: Optical Fiber
L: Lens

Betelgeuse average over 500 frames Antares and Pollux averages over 500 frames

1000

Betelgeuse: ON_ Pump Laser: ON
= Betelgeuse: OFF Pump Laser: ON

Betelgeuse: ON_Pump Laser: OFF|

Photons/s .

600 800 1000 1200

Lo, Frequency (Hz) "o 2o a0 0 o 00 20

Achromatic
Injection

400 800 ) 0
Filtering Frequency (Hz)

. .
0 i Fourier
Nonlinear . A — Transform

CHARA/NPOI Collaboration Meeting; Flagstaff, AZ ; USA, march 2013



XLIM Perspective for broadband and conversion
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Collaboration with Paderborn

PPLN >>>
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