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How it started
2003: Freshly obtained « DEA » (master) in astrophysics

Exoplanets spectroscopy with interferometry looks promising!
A new instrument is being integrated for the VLTI… AMBER!



How it is going
2025: spectroscopy of beta Pic b using the MATISSE instrument!

brings new constraints on C/O ratio



UT: 8m diameterVLTI Baseline: 130m

Interferometry increases 
angular resolution

Delay lines Tunnels

Focal lab.

Virtual 130m telescope

Lebouquin, Millour+2009
Are you familiar 
with interferometry?



How to obtain a mid-IR beta Pic b spectrum?

Houllé, Millour et al. A&A 2025 (accepted)

https://ui.adsabs.harvard.edu/abs/2025arXiv250818366H/abstract
https://ui.adsabs.harvard.edu/abs/2025arXiv250818366H/abstract
https://ui.adsabs.harvard.edu/abs/2025arXiv250818366H/abstract
https://ui.adsabs.harvard.edu/abs/2025arXiv250818366H/abstract


Houllé, Millour et al. A&A 2025 (accepted)

The planet signal as seen by MATISSE

C: Planet/Star flux ratio R: Star’s speckles contribution

Cosine: Astrometry

https://ui.adsabs.harvard.edu/abs/2025arXiv250818366H/abstract
https://ui.adsabs.harvard.edu/abs/2025arXiv250818366H/abstract
https://ui.adsabs.harvard.edu/abs/2025arXiv250818366H/abstract
https://ui.adsabs.harvard.edu/abs/2025arXiv250818366H/abstract


Extracting the planet’s astrometry
Fix star & planet spectra
Fit global flux ratio
Wander into the position map of the planet
Compute a 2 map

Houllé, Millour et al. A&A 2025 (accepted)

https://ui.adsabs.harvard.edu/abs/2025arXiv250818366H/abstract
https://ui.adsabs.harvard.edu/abs/2025arXiv250818366H/abstract
https://ui.adsabs.harvard.edu/abs/2025arXiv250818366H/abstract
https://ui.adsabs.harvard.edu/abs/2025arXiv250818366H/abstract


Extracting the spectrum

Houllé, Millour et al. A&A 2025 (accepted)

https://ui.adsabs.harvard.edu/abs/2025arXiv250818366H/abstract
https://ui.adsabs.harvard.edu/abs/2025arXiv250818366H/abstract
https://ui.adsabs.harvard.edu/abs/2025arXiv250818366H/abstract
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Beta Pic’s parameters

Houllé, Millour et al. A&A 2025 (accepted)

https://ui.adsabs.harvard.edu/abs/2025arXiv250818366H/abstract
https://ui.adsabs.harvard.edu/abs/2025arXiv250818366H/abstract
https://ui.adsabs.harvard.edu/abs/2025arXiv250818366H/abstract
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Beta Pic’s parameters

Houllé, Millour et al. A&A 2025 (accepted)

https://ui.adsabs.harvard.edu/abs/2025arXiv250818366H/abstract
https://ui.adsabs.harvard.edu/abs/2025arXiv250818366H/abstract
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Beta Pic’s parameters

Houllé, Millour et al. A&A 2025 (accepted)

⇒ Solar C/O ratio (0.54)
- different from GRAVITY Collab+ 20 (0.43) 
and Landman+ 24 (0.41)
- in line with molecular mapping on 𝛽 Pic 
b (Kiefer+24) & KPIC survey of directly-
imaged companions (Xuan+24).

https://ui.adsabs.harvard.edu/abs/2025arXiv250818366H/abstract
https://ui.adsabs.harvard.edu/abs/2025arXiv250818366H/abstract
https://ui.adsabs.harvard.edu/abs/2025arXiv250818366H/abstract
https://ui.adsabs.harvard.edu/abs/2025arXiv250818366H/abstract


GPAO on the VLTI
GPAO commissionning 2024/2025

GPAO NGS

MACAO

MACAO vs. GPAO
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Coming soon: laser GPAO!

GPAO NGS
GPAO LGS

MACAO

MACAO vs. GPAO



GPAO on the VLTI
GPAO commissionning 2024/2025

Coming soon: laser GPAO!

GPAO NGS
GPAO LGS

MACAO

MACAO vs. GPAO

New!
Closing the LGS loop
on UT1 (08/10/2025)



What impact has GPAO on MATISSE?

MACAO GPAO



What impact has GPAO on MATISSE?

MACAO GPAO



What impact has GPAO on MATISSE?

Houllé, Millour et al. A&A 2025, accepted

https://ui.adsabs.harvard.edu/abs/2025arXiv250818366H/abstract
https://ui.adsabs.harvard.edu/abs/2025arXiv250818366H/abstract
https://ui.adsabs.harvard.edu/abs/2025arXiv250818366H/abstract


What impact has GPAO on MATISSE?

GRAVITY+ collaboration et al. A&A 2025 (accepted)

Measured gain on MATISSE

https://ui.adsabs.harvard.edu/abs/2025arXiv250921431G/abstract


What impact has GPAO on MATISSE?

GRAVITY+ collaboration et al. A&A 2025 (accepted)

Huge gain also on GRAVITY!

Measured gain on MATISSE

https://ui.adsabs.harvard.edu/abs/2025arXiv250921431G/abstract


What impact has GPAO on MATISSE?
Fainter planets (example of HR8799e)



What impact has GPAO on MATISSE?
Fainter planets (example of HR8799e)
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More to come !
How many candidates for G+M?
Source: exoplanet.eu catalog
Filter by:

Mass > 1Mjup
Mag Vstar < 10
Angular separation between 1.5 and 10 /D (=3.5 
microns, D=8m)

Scigliuto+ in prep

Houllé+ in prep



What’s next?
• Gaia DR4 planets to target with MATISSE
• Get to lower wavelength
• Higher spectral resolution
→ See Ravet et al. A&A 2025 (just
accepted)

• Add more telescopes !

One more UT?
Lacour et al. 2025

A few more AT/UT?

Or both?
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