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> Main goal: To combine the light from
multiple telescopes to achieve the
angular resolution of a single, giant
telescope whose diameter is equal to the
separation between them.

Fig. 3. Unit telescope optics. Fig. 4. Auxiliary telescope design.
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> Main goal: To combine the light from
multiple telescopes to achieve the

angular resolution of a single, giant
telescope whose diameter is equal to the |
separation between them. 2

,.».»:» Telescope resolution: 70°'m:
“interferometer®ffers ar
angular resolu

In the MATISSE wavelengths
Interferometer resolution:

. »L-band (3.5 um): 5.5 mas
2M-band (4.75 um): 7.5 mas
> N-band (10.5 pm): 16.7 mas

. To give you an idea:
> Probing region ~1-10 au at 100 pc

Photo: Florentin Millour




Today MATISSE + GRA4MAT :

> GRAVITY = fringe tracker (FT)

> Improvement in term of sensitivity

> Increase the exposure time to many
seconds (DIT: 100ms - 10s)

> Now limited to telluric background noise

MATISSE

Photo: Florentin Millour
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Today MATISSE + GRA4MAT :

> GRAVITY = fringe tracker (FT)

> Improvement in term of sensitivity

> Increase the exposure time to many

seconds (DIT: 100ms - 10s)

> Now limited to telluric background noise
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> Young brown dwarfs (YBDs) are good laboratories for young giant

planets (YGPs) study

=15 W m=2 um=1]
»

Flux [10
N

Fit on GRAVITY + MATISSE

(ExOREM) Te=1529 K, logg=3.83, [M/H]=0.29, C/0=0.54, M=11.8 M),

8 mJy in L-band
Talk Mathis Houllé at 9:45
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We wanted to go deeper in
term of flux.

HD 984 B is 2 times fainter
than B Pic b and 2 times
closer from its host star

YBDs and YGPs share nearly identical atmospheric properties, such as
effective temperatures, clouds, and spectra dominated by the same
molecular signatures (water, carbon monoxide, methane, etc.)

Furthermore, YBDs often form farther from their host stars and are more
massive and brighter than YGPs, which improves the SNR.
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Carte y?2 L+M

Min: (138.0,267.0) mas
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WHAT ABOUT
HD 984 B ?

Brown dwarf aren’t
faint enough so we
point next to the
target to be
challenged £
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> The companion was out
of the pinhole. Reducing
its flux by 44%.

» Making it 4 times
fainter than B Pic b.

» Therefore the detection
Is close to the mJy.

= We fitted the speckle
flux and the oscillation in
the CF, then we
determined the
astrometry of the
companion

& = (Aa, AS)




Flux (W m~2 um~1)

Residuals (0)
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> All spectra of HD 984 B (not normalized) covering 5um on 4 differents
bands
HD 984 B - SINFONI (HK) + GRAVITY (K) + MATISSE (LM)

x10~14
1, K L HD 984 B - HK (SINFONI)
L4t | —— HD 984 B - K (GRAVITY) ]
120 N HD 984 B - LM (MATISSE) |
5 ‘” [
= 1.0 ’! |
=t ‘
T 0.8 ¢
. |
Z 0.6f
5
T 0.4r
0.2
0.0
1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0

Wavelength (zm)

> Meshkat+2015
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INn the near future with MATISSE..

L-band Flux [m]y]
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% Take home messages :

> MATISSE can now reach targets around the m3ly
= Medium-resolution spectra in L- & M-band

> Now we have a constrain orbit for HD 984 B (with error bar << 30 mas)
= Thanks to MATISSE and GRAVITY accurate astrometry point

> We pushed the detection limit on MATISSE toward fainter and closer
targets

= Paving the way for multiple other targets to be observed and the Gaia
DR4 at the end of this year !
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> The observable we are interested in is the correlated flux, C.
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