VLTI in the next decade

ESO Paranal (Chile)
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Science vision for the VLTI

8\/LTLin the ELT eraB
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WHAT WE HAVE LEARNED
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2 The VLTI went from snapshot to imaging
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© Temporal monitoring not so easy at VLTI
© Not many surveys until PIONIER.
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© Both have their scientific interests: scheduling and operations heavily affected

What we have learned
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Spectro interferometry was enabled

+

MIRA

R Cnc MIIn(©,.=12.43 mas)
VLTI/AMBER C50/378680 (0,..=12.24 mis)
ENO-GO-HO

-

Normalized UD diameter

20

Uniform disk diameter (mas)

HO cO

2000 2100 2200 2300 2400
Wavelength (nm)

2013 Wittkowski ++

-10 -5 0 5 10
x [mas]

But was severely limited because the VLTI lacked robust
phasing

What we have learned
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CHALLENGES FOR THE
DECADE
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The scientific ambition is multiple
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Understand the structure of AGN nuclei
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Understand how stars

evolve and interact with Understand GRAVITY
their environment
Combination of , and detailed
& campaigns

Challenges for the decade|
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N:lf Couple imaging and spectroscopy and
9 use simultaneously the VLTI instruments

GRAVITY
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Leinert ++ 2004
Van Boekel ++ 2003
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SgrA*
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opl Expand the user base and join synergies
+

SPHERE
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. Provide VLTI users with support in
preparing their proposals, reducing their data and reconstructing images

ALMA PIONIER
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< All telescopes with star separators

© AO for the Auxiliary Telescopes (NAOMI)
o IR wavefront sensors for UT telescopes
© Baseline monitoring (astrometry)

Accomodate all scientific requests:
snapshot, imaging, temporal
monitoring. Service mode
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PREPARING FOR THE FUTURE




An ongoing ESO-community prospective
effort

How VLTI can remain relevant in the ELT era ?

LTI community days Grenoble 2014
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European.Interferometry Initiative

VLTI community days (EWASS June 2015)
Interferometry white book

Preparing the future
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L M There are several possible directions
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Fundamental stellar physics (PLATO)

Asteroseismology synergy

Kinematics of accretion/ejection
VISIBLE Star-Environment interaction

Polarimetry

High spectral

& ﬁ ﬁ resolution (> 30000)

High dynamics @ <—— — Hloher 2nouiar

resolution 7?77

Planet formation

Exoplanet & Brown dwarfs in HZ@

Increased imaging

“Wide” field AS
astrometry capability (more tel)
EXO Planet:GAIA and EXAO Sensitivity _Allscience
follow-up Enable time resolved imaging
Strong lensing (Novae, hydrodynamics, convection)

Visitor vs. Facility ? SMBH mass measurements Preparing the future
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IN SUMMARY
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The VLTI should reach its full potential in
the next decade

O OO
II> - Develop surveys and large programs to answer
O O O -~ questions with statistical significance
OO
Develop spectro-imaging capability with robust

fringe tracking
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Expand the user base with VLTI
expertise centers and develop
synergies (with CHARAI!)

Very important engineering effort
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VLTI timeline

VLTI Future directions

I ] Other initiatives
Epech | Spectro-Imaging Astrometry
2004-2017 MIDI-AMBER PRIMA
A LUAATED 4 ™
GRAVIT Y-Imaging
MATISSE
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2017-2030
GRAVIT Y-Astrometry
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2025 - ... :
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