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l.  Nulling interferometry
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l.  Nulling interferometry
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l.  Nulling interferometry
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lI. MILENE test bench
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Integrated photonics

SiGe technology from the CEA-Leti @ |eth Halide
— Upto 11 pm
— Active phase shifters! cMos
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Actual chip optimised for L band (3.25 - 3.75 uym)

N < 1073 goal over the L band
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First results

MILENE test bench

Laser @ 3.39 um through 4T beam combiner - central output
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2-channel polychromatic injection inside a single straight waveguide
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lll. Perspectives and opportunities

This bench can also be used to test detector technologies in a precision interferometry
context and demonstrate their suitability for nulling in broadband light conditions

4 )
Needs

Very few photons from the planet > really low noise
Ultrawide wavelength bandwidth (4 - 18 ym for LIFE)
- J

Current beamsplitters designed between 2 - 8 um
Could change them to include the H band
Test detectors in this range (avalanche photodiodes?)




lll. Perspectives and opportunities

Implementation of closed loop operations for phase
initialisation, flux balance and chromatic injection
optimisation

Addition of an electronic system to control the integrated
active phase shifters

Full characterisation of first generation SiGe 2T and 4T
integrated combiners, both in mono- and in polychromatic
conditions

Characterisation of other PIC technologies, such as
Lithium Niobate, Si on SiO2 (VTT), ...

Conception and construction of an object simulator

Study of the interest of building adaptive arms for MILENE
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Key takeaways

Nulling interferometry introduces big challenges we want to explore with the MILENE test bench
Use of integrated photonics to gain in : compacity / stability / modal filtering / cooling possibilities
Collaboration with the CEA-Leti for SiGe integrated photonics technology
Built of the MILENE bench to characterise the photonics technologies: N £ 1073 goal over the L band
Detectors are a key challenge to handle

The MILENE bench can be used to test them in broadband nulling conditions
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