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ALOHA @1.5 µm
1.5 µm + 1.06 µm Ą 630 nm

ALOHA @3.5 µm
3.5 µm + 1.06 µm Ą 817 nm

* Noise investigation

* Multi channel
spectral  modeIn
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* Noise investigation
* New crystals
* Fringes with a 
blackbody source

* Sensitivity 2014
Å Fringes 2015

*Sensitivity 2018 C2PU
Preliminary result 
Lmag= 2.8

Introduction: ALOHA strategy

ϝCǊƛƴƎŜǎΧΦ

2PPLN: PeriodicallyPoledLithiumNiobate
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ALOHA @3.5 µm
General scheme

Telescope stage

Á MIRInjection
Á Pumpsharing
Á 3.5 to 0.82µm conversion

Coherentpropagation stage

Á 240m PM820nm fibers
Á OPDstabilization

Delay Line stage

Á CHARAdelaylines
Á Interfaces

Beam combiner stage

Á OPDmodulation by PZT 
stroke 

Á Fibreddelay line
Á Filters + Photon detectors

3
Telescope Propagation Delay lines Beamcombiner/detection

1) Hardware PPLN: PeriodicallyPoledLithiumNiobate
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Status:
Å Tip tilt + AO >> available at CHARA
Å Injection / conversion stage under development @XLIM
Å 2017: test of the thermal disturbance of the PPLN + thermal regulation 
Å 2018: test of the injection assembly @ 1.5 µm H band
Å 2019: test of the injection assembly @ 0.82 µm I band (I mag 9.9)

Telescope stage
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Parabola on a translation stage

M5 

M4

Fiber tip + 
Micro

positioning
assembly

flat

(BeampickedbeforeM5)
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Synoptic  
scheme

Telescope stage
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Pump Laser 
servo control

Telescope stage

To S1

To S2
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PPLN
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Pump

MIR

Converted
light

Injection and 
conversion

Telescope stage
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Status:
Å 2017: First test  and stabilization of the OPD with the OHANA fibers @ 1.55 µm
Å 2018: First propagation of star light from S1 to the lab with the OHANA fibers @ 1.55 µm (flux detection up to Hmag=  6)
Å 2019: 820 nm PM fiber laying + first injection tests (flux detection up to Imag=9.98)

8

Fiber Link
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Flux detectionwith all the Si APD detector bandwidth(around820nm)
WithoutAdaptative Optics- Night 10/22/19

Imag= 9.92 / BD+38  4955

On the star Off the star
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Imag=5.19 /  HD 214680

Fiber Link
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Status:
Å Use of the CHARA delay lines
Å Collimation and injection prototype tested in 2018
Å Beam diameter 1-н έ  ό Lf >> 100m !!!)
Å Collimator and injection stage final version
Å Mechanical mounting on the Delay Line at CHARA  
Å Test at CHARA (Stability of the coupling with an internal source 

and on the sky)

To be achieved:
Å Duplication in progress
Å Integration of the OPD servo loop using the pump light
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Delay lines
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Beam combiner / detection

FromS2

FromS1

240 m

240 m
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2) XLIM lab tests Test at XLIM in the L band
Å Black body source
Å Fluoride optical fiber >> unresolved object
Å Adjustable spectral resolution
Å D-shaped mirror to have a wave front division
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ARM 1 

ARM 2

Detection

Monochromator

FibredDL

D-Shaped
mirror

OAP

Black body + L CaF2

SM Fluoride
Glass Fiber
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Miniaturisation and adaptation for CHARA

1064 nm 3500 nm 820 nm

PPLN

Workin progress
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Results at XLIM in L band

Å Full ALOHA instrumental contrast = 88% with high flux

Å Blackbody sourceat 25.7°CĄ equivalentLmag= 3.88 (ideal
1m telescopesςaverageover1200x 0.2 sacquisitions)

Å Takinglossesinto accountĄ we should detect fringes on
starswith Lmag= 2.0

Dl around 2nm

Dlconvertedaround 2nm @817 nm 
>>  Dlsignalaround 40nm @ 3.5 µm
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ñInfluence of the input-stage architecture on the in-laboratory test of a mid-infrared interferometer: application to the

ALOHA up-conversion interferometer in the L bandò,

J.Magri et al., MNRAS, Vol 501, Feb 2021, pp 531ï540, doi.org/10.1093/mnras/staa3283
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New PPLN ridges (non linear crystals)
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R4 - R2P2

R6 - R2P3
ÅUpgraded conversion efficiency 

ÅTwo waveguides compatibles for fringes

Å Double lobe due to waveguide geometry/ dispersion

ÅNew encapsulation design (reliability enhanced)

aƻǊŜ tt[b ǊƛŘƎŜǎ ŀǊŜ ƎƻƛƴƎ ǘƻ ōŜ ŘŜƭƛǾŜǊŜŘ ŀƴŘ ǘŜǎǘŜŘ ǎƻƻƴΧ

PPLN: PeriodicallyPoledLithiumNiobate



The CHARA Science Meeting 2021

Reminder:
Å The conversion takesplace in S1 and S2 (AO tables)
Å Needof :

- The CHARA free spacedelaylines
- The CHARA pointingfacilities
- The CHARA Adaptative Optics
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пύ bŜȄǘ ǎǘŜǇǎ ŀǘ /I!w!Χ

1 mission in October2021

Step 1: Find the OPDon the sky at 820 nm
(Precursor tests for the future fiber CHARA
project/without conversion)

Step2: Up-conversionon 1 telescopewith the
newconversionmoduleandwaveguides

PumpOPD stabilisation + fiber lengthstability
Fringesat 820 nm as a precursorfor the future CHARA Array
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2 missions in 2022

On the skytests of the 
up-conversion 

interferometerat 3.5 µm


