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Direct characterization of and search for
gas giant exoplanets with 

near-infrared long-baseline interferometry
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HR 8799VLTI @ Paranal
Credit: ESO
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The unique power of GRAVITY
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How it works
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How it works

GQ Lup B

GQ Lup A𝛼⃗ 𝛽 𝛼⃗ 𝛽
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𝛿𝑂𝑃𝐷
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GQ Lup A GQ Lup B

𝛿𝑂𝑃𝐷 = 𝐵 ⋅ (𝛼⃗ − 𝛽)

Fringe tracker fiber

Science spectrograph fiber
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What it does

• ExoGRAVITY Large Program
• 14 VLTI nights (56 UT nights)
• Distributed over 3 years
• 10 high-contrast gas giant planets

~100 μas astrometry (here HR 8799 e)

GRAVITY Collaboration et al. 2019

β Pic 51 Eri HR 8799 etc...
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What it does

• ExoGRAVITY Large Program
• 14 VLTI nights (56 UT nights)
• Distributed over 3 years
• 10 high-contrast gas giant planets

~100 μas astrometry (here HR 8799 e)

GRAVITY Collaboration et al. 2019

GRAVITY Collaboration et al. 2020

R ~ 500 K-band spectra (here HR 8799 e)

β Pic 51 Eri HR 8799 etc...
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β Pic

• First direct detection of a radial velocity planet (thanks to Anne-Marie 
Lagrange et al.)
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β Pic

• First direct detection of a radial velocity planet (thanks to Anne-Marie 
Lagrange et al.)

Nowak et al. 2020

β Pic c
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β Pic

Lacour et al. 2021

Keplerian orbit
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β Pic

Lacour et al. 2021

Keplerian orbit

Mass c

Period c
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β Pic

Lacour et al. 2021

Keplerian orbit

Mass c

Period c

Combining GRAVITY astrometry
with RV data:

𝑀! = 11.90"#.%&'(.)# 𝑀*+,
𝑀- = 8.89"%../'%../ 𝑀*+,

Independent mass constraints
that can be compared

to evolutionary models
to constrain formation scenario

Nowak et al. 2020
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HD 206893

Credit: Kim Ward-Duong

GRAVITY GPI

~250 mas

SPHERE

HARPS Gaia ALMA

15-30 MJup~15 MJup
Delorme et al. 2017Grandjean et al. 2019
Milli et al. 2017

Marino et al. 2020

Kammerer et al. 2021
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HD 206893

Orbit of “B” companion

Kammerer et al. 2021

Gaia proper motion anomaly

“B
”

“B”

Grandjean et al. 2019, Kammerer et al. 2021, Kervella et al. 2022

Host star
reflex motion
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HD 206893

Orbit of “B” companion

Kammerer et al. 2021

Gaia proper motion anomaly

“B
”

“B”

“c”?

Grandjean et al. 2019, Kammerer et al. 2021, Kervella et al. 2022

Not sensitive to 
“d” companion 

because too long 
orbital period

Host star
reflex motion
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JWST

• 2 JWST Aperture Masking Interferometry programs

HD 206893

• GO 1843
• PI Kammerer
• Cloud 

composition & 
origin

β Pic

• GO 2297
• PI Stolker
• Formation 

signatures

Gives access to small 
separations (70-400 mas)

Credit: Sivaramakrishnan

Credit: NASA Combine GRAVITY + JWST…

…get Fe/H and C/O constraints

JWST and aperture mask


