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SPHERE observation of Beta pictoris b (Lagrange et al. 2020)
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Single mode

Single mode
fiber on planet

fiber on star

5 OPD
A
Telescope 1 Planet W
Interferometer 1
XA Star i Metrology
T _/\/\/i\/\/\,_ Laser
Metrolo — :
Receive%i B Interferometer 2
l Planet
X Star R .
5
Telescope 2 60PD =B - (a — 3)

Single mode

Single mode
fiber on planet

fiber on star
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ASTrOMETrY

Spatial Resolution Astrometric Precision
~A/D . 4/D)
SNR

For 8 m telescope observing at 2 um:

~50 mas ~1 mas
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Spatial Resolution Astrometric Precision

~1/2B _(A/2B)
SNR

For 130 m baseline observing at 2 um:

1.5 mas 40 pas LESIA riasie | PSL*
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Calibration unit  Fiber control unit Spectrometer Metrology injection
Fiber coupler Acquisition camera | Integrated optics

Haug, Thlel Hausmann & the GRAVITY LESIA esie | PSL%

22/10/2024 Munich Joint Astronomy Colloquium 11
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The baseline paradox:

For an on-axis observation,
Fringes do not move when the
apperture in the pupil rotate

For a relative
observation,
Fringes do move with
respect to each other

B2. (s-p)
LESIA st | PSL%



paradox by introducing 3 baselines, and a metrology

— Pivot point
ENCLOSURE.
i Phase reference of the metrology
| M2 UNIT S
= = Narrow angle baseline
e e s
i Wide angle baseline =]
ﬁ TELESTOPE ¥
B M2 UNIT
(o : : Imaging baseline [Tl
5 ‘

MIM3 Ut
ROTATING PLATFORM ENLLOSURE FOUNDATI ﬂ

f TELESTOPE

Interferometric beam

ROTATING PLATFORM ENCLOSURE FOUNDATI

Woillez & Lacour, 2013 LESIA @i | PSLK



We solved the baseline paradox by introducing 3 baselines, and a metrology

S S
~7 a7/
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Bwab
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The wide angle baseline, and the pivot point

A&A 567, AT5 (2014) Astronomy
DOI: 10.1051/0004-6361/201423940

© ESO 2014 Astrophysics

Reaching micro-arcsecond astrometry with long baseline optical
interferometry

Application to the GRAVITY instrument

S. Lacour?, F. Eisenhauer?, S. Gillessen?, O, Pfuhl?, J. Woillez3, H. Bonnet3, G. Perrin!, B. Lazareff4, S. Rabien?,
V. Lapeyrere!, Y. Clénet!, P. Kervella!, and V. Kok?
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We solved the baseline paradox by introducing 3 baselines, and a metrology
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We solved the baseline paradox by introducing 3 baselines, and a metrology
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GRAVITY Laser Metrology
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GRAVITY Collaboration et al. 2019:

/1 )

10-100 pas astrometric monitoring
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Beta Pictoris & planet-planetinteraction
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Beta Pictoris & planet-planet interaction
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Lacour et al. 2021
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Beta Pictoris & Jacobi coordinates

3-bodies Lagrangian:
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Imaging (B Pic b)
GRAVITY (B Pic b)
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Beta Pictoris & N-body interaction
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' & N-body interactions |

Massive Orbits in Rebound vs. Orbitize approx.
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OPEN ACCESS

N-body Interactions will be Detectable in the HR-8799 System
within 5 yr with VLTI-GRAVITY
Sofia Covarrubias"?, Sarah Blunt>3* (1), and Jason J. WangZ*® ()

Published March 2022 - ® 2022. The Author(s). Published by the American Astronomical Society.
Research Notes of the AAS, Volume 6, Number 3
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The search of an inner planet with GRAVITY

Using orbits of B
+ RVs (GrandJean et al. & +)
+ Gaia DR3:

2.5 au, 15 Mjup in red

Dec

2 au, 35 Mjup in black

20 0 -20 -40 —60 —80
RA
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80 H

Posterior distribution
(red points)

Position of GRAVITY

single mode fiber
(initial search area)

Chi2 maps
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80 H

60

40 1

The search of an inner planet with GRAVITY

Posterior distribution
(red points)

Position of GRAVITY
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single mode fiber
(initial search area)

Chi2 maps
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(best detection)
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HD209086 and GAIA/Hipparcos
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@ Discovered by Transit
© Discovered by Radial Velocity,
@ Discovered by Imaging

Gaia
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Sensitivity
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The LIFE mission

LIFE is a space-based formation-flying
nulling interferometer

It consists of 4 collector spacecraftina
rectanqular array and a central beam
combiner spacecraft above the array

4 collector o 1beam combiner
spacecraft : : spacecraft

All collectors point to the same target !
and send their light to the combiner \\
where the light is analyzed

The separation between the collectors
can be freely adjusted to optimize the
performance for each nearby star

10-100m
2

Like JWST, LIFE will be in an orbit
around Lagrange Point 2 (3 : -~

The mission lifetime will be 5-6 years \

LIFE covers the mid-infrared
wavelength range between ~6-16 pm

(requirement)/ ~4-18.5 uym(goal)with a % LIFE
spectral resolution of R=A/8A ~ 100

60-600 m

Artist impression of LIFE concept (credit: LIFE mission)
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