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VLTI's Instrumental Suite

Dual-field K-band combiner
* 1.98-2.4 microns

* Resolutions 20 to 4000

* Fringe tracking (M = 13)
* Sensitivity My = 20

* Astrometry < 50 uas

GRAVITY (2017)
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a B3 (7 e 2 - 3.2-3.9,4.5-5.0, 8-13 microns
* Resolutions 30 to 3500 L/M, 220 N
* Fringe tracking (GRA4MAT)
* Sensitivity 0.01 Jy (L-band low, FT)

MATISSE (2022)

H band beam combiner

« 1.5t0 1.8 microns

« Low resolution (5 to 30)

» Interferometric imaging (mostly ATs)

PIONIER (2011)
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GRAVITY (2017)
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VLTI's Instrumental Suite

Dual-field K-band combiner
* 1.98-2.4 microns

* Resolutions 20 to 4000
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* Sensitivity My = 20
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High-contrast dual-field interferometry
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High-contrast dual-field interferometry

Adaptive Optics Single-mode filtering Metrology and phase referencing
o 10°
& e Star - NAOMI/AT case
o --~ Star - diffraction limit #
f, ; 10-11 | b === Companion ®
I 5 ? S
l = \ =]
° 3 .
T 10-2-  2.3x10? +04ND 5.5x102 = )
o contrast i 2.0 2.2 2.4 2.0 2.2 2.4
§ Wavelength (pm)
8 103
T
-
(@] 10—4 i ! ! ! ! 4 H*
=z
0 100 200 300 400 500 600 700 o
Separation (mas) §
o
i 2.0 2.2 2.4 2.0 2.2 2.4
. . Wavelength (um) Wavelength (um)
AO Star rejection
Improve the Strehl ratio using the single-mode fibre, possibly in Speckle filtering

to decrease off-axis light combination with dark-hole techniques using low-order polynomials



High-contrast dual-field interferometry

Astrometric precision < 50 uas
Excellent orbital characterization even
with small coverage

Very powerful tool for dynamical mass
measurement
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High-contrast dual-field interferometry
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High-contrast dual-field interferometry
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* Low to medium (R< 4000) spectroscopy for high-contrast targets
e Sensitive to the continuum, even at high resolution
* Kband (GRAVITY) and L/M band coverage (MATISSE)
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High-contrast dual-field interferometry
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High-contrast dual-field interferometry
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Masses and luminosities of young giant planets
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Combining interferometry and radial velocity
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Masses and luminosities of young giant planets

Today

with radial velocity and GRAVITY
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Masses and luminosities of young giant planets

Today

with radial velocity and GRAVITY
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Current contrast limits with GRAVITY

10_25
: Known Exoplanets
A O Population model

10—3 . m self-luminous, near-IR, observed
E B PRS70D A RV, reflected light, predicted
"J; ] B PDS70c beta Pic b

el HD 206893 ¢ [ |
M peta Pi HIP 65426 b
-g 5(7‘/(7/;4\\\\ - mHRE799e . i Vi 76
o 1054 O S~ GRAVITY Bailep b HR 8799 d B HR 8799 b
-+t VR HD 95086 b
@) \ Sk '-
g 6 \\ \\\ 51 Erib SPHERE SHINE
e 10_ = : A \\ ™ ,/—§~
e | S—— ELT Y = . VLT SPHERE (IFS/IRDIS)
X B B HARMO
2 7 W e g2, NI
L 10774 : e VProAna ienb e
‘ 2 Gemini GPI
-’" % -
A p " ¥ .‘) o A
_8 - ‘; o - . Nk
10 S A.“ o e A A

Separation [arcsec]

Baudoz+ 2019, Houllé+ 2021, Chomez+ 2023,
Pourré+ 2024, Lacour+ 2025, Laugier+ 2023



Improving the contrast at the VLTI

New GPAO on all 4 UTS:
e Strehl ratio now up to 80%
* SNR gain of at least 5 on exoplanets
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Improving the contrast at the VLTI

New GPAO on all 4 UTS:

e Strehl ratio now up to 80% * Can be used to manipulate "speckles" and cancel
* SNR gain of at least 5 on exoplanets residual starlight in the fiber ("speckle nulling")

5 &
. Laser Launch
X Telescope E
JM/LSM
,
LGS
Cabinets [
-0.2 =01 00 0.1 0.2
Nasmyth B W10 mas (radians)
Beacon
Corrective
Optics
M9 DIC
PBS DIC
Star
Separator

To VLTl |—fs

Real Time
NGS IR NGS VIS LGS WFS
Computer WFS WFS




Improving the contrast at the VLTI

New GPAO on all 4 UTS:

e Strehl ratio now up to 80%
* SNR gain of at least 5 on exoplanets
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Current contrast limits with GRAVITY
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Towards high-sensitivity, high-contrast, short wavelengths at VLTI  &£i&eS
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\ 1) A new injection

( 0) A new interface with VLTI
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SHARPS: a proposed 3rd generation instrument at the VLTI & AP
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SHARPS: a proposed 3rd generation instrument at the VLTI SHARPS,

8 PIONIER adapted from Beckers+ 1990
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SHARPS: a proposed 3rd generation instrument at the VLTI é.ﬂ%f%%
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SHARPS: a proposed 3rd generation instrument at the VLTI LlARPS,

PIONIER adapted from Beckers+ 1990 - . Y
103 — Stronger Lines Acc:stmg planet (model, Aoyama 2021)
\ MATISSE Jas (better SNR, less biases, ...) O T manceres | avoree 1 3
1.0 __ 1074 p|” Mp=8M, o
’ = A\ i R,=1. 3
102 \ = NGC1068 (adapted from Martins+ 2010) < F Ba‘”‘j Ve Pk ]
) p= 10 ‘ v logg=4.0 3
| o / - 3
GRAV o8 - "» 1016 L ' F'aschenﬁézaries _;I
55 o ‘ :
'IOI E 0.6 1 :i I L;’ 10-17 / _;
g e 2 : T ! :
% 04 |12 : = = S 1078 “Onféﬁ"*’ E
— u_:. = 1 i, E 1 CICJ 7] E
o :I:= =i x = | i e 19 RPaseh, | ]
% 10{SHARPS | SilE 3 & e w00l T o, \
= 4 0.2 1 jiIU i I | : g U, ]
= L) E Il l‘ I rLﬂ“‘" ] 10-20 o vl L1 | Lol
E 102 108 104 10°
§ 10" o0 1.0 12 1.4 16 1.8 2.0 2.2 Wavelength (A)
w Wavelength (um)
8" TELESCOPE 9 \{ New tracers (ionization, accretion, jets, ...) ]
10?2 075ARCSEC SEEING "~ m=15
Improved resolution & astrometry at
3 . eie .
e high sensitivity
N m=20 « Astrometric precision o ~ A => 10 uas
g JHK L M N \Q * Resolution 6~ A =>1mas
1 2 35 5 10 20

WAVELENGTH (um)



. X+

SHARPS: a proposed 3rd generation instrument at the VLTI SHARPS,
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