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Older than Belgium!
1830

Welcome!



Hi-5 Lunch today
Poivre et Sel
• When: 12:30pm
• Where: 33, rue de l’Université



Hi-5 Dinner tonight
As Ouhes
• When: 7:30pm
• Where: Place du Marché 21, 4000 Liège
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Context

• OPTICON funding for 2-yr study

• Title: VLTI high-dynamic range imager

• Content: Performance testing in the 
laboratory and in simulation (data 
reduction); concept for VLTI instrument

• Delivrable: final report including
performance analysis and implementation
plan
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History of high-contrast stellar Interferometry

• Three nulling experiments
ü Keck Interferometer Nuller (KIN)
ü Palomar Fiber Nuller (PFN)
ü Large Binocular Telescope Interferometer (LBTI)

• Two high-precision V2 instruments
ü CHARA/FLUOR (& VLTI/VINCI)
ü VLTI/PIONIER (& IOTA/IONIC)

• Several closure-phase instruments
ü CHARA/MIRC
ü VLTI/PIONIER
ü Aperture masking experiments



Hi-5

Status of high-contrast interferometers
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?

Status of high-contrast interferometers



Hi-5

Which science in this parameter space?
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Which science in this parameter space?

• AGNs and cosmological constant at 
high-precision.

• Pushing the limiting magnitude with P-
Rex and NAOMI?
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What limits the accuracy/contrast?

• Main limitations
ü Near-infrared: phase and polarization errors;
ü Mid-infrared: thermal background systematics;

• Thermal near-infrared a sweet spot for 
high-precision interferometry?

PFN – ~0.01% (K band)
(Mennesson et al. 2011)

LBTI – ~0.05% (N band)
(Defrère et al. 2016)
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Goals of the workshop
• Define the instrumental and science 

requirements (spectral resolution, null
accuracy, limiting magnitudes)

• Identify possible architectures and 
recombination schemes

• Refine the science case

• Implementation pathway and timeline
(upgrade of PIONIER/MATISSE or new instrument?)
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Define goals of the study

• Test & compare available technologies
ü Lithium niobate vs chalcogenide beam combiners
ü In-lab characterization of intensity balance, chromaticity, polarization, etc

• Explore impact of data processing
ü Statistical NSC method has potential to significantly relax constraints on 

beam combination & fringe tracking
ü Develop framework for multi-telescope NSC method + lab tests

Goals of the workshop
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Monday Oct 2
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Tuesday Oct 3



Hi-5 As Ouhes
Place du Marché 21, 4000 Liège
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Science case
Exoplanets
ü Forming exoplanets (long baselines and ~1000 spectral resolution)
ü Young exoplanets

Exozodiacal disks
ü Understanding the hot exozodi phenomenom (correlation between hot 

and warm dust);
ü Measurement of southern stars;

Extragalactic astrophysics
ü Dust parallaxes (precise diameter, low resolution and L-band)
ü BLR characterization (high-resolution and L band)
ü AGNs morphology (low resolution and N band)

Out-of-box ideas?
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Instrumental and science requir.
Forming

exoplanets
Exozodis Extragalactic

astronomy
Contrast/
accuracy

10-4

Spectral	
resolution

1000 Low

Baseline
length

Long Short

Limiting
magnitude

Bright Faint

Polarization

Field-of-view

6T?
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1. Spectral resolution? How many modes?

Instrumental and science requir.

Encrenaz 2014
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1. Planning and needs

2. Possible pathway to Hi-5

3. Goals of the OPTICON study

4. Hi-5 collaboration and paper

5. Funding opportunities

6. Action items

Tuesday: discussions
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Planning and needs

Hi-5 technology and prototype

Data reduction Science program
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Hi-5 prototype
• Demonstrate concept and high-contrast

interferometry

• Test & compare available technologies
ü Lithium niobate vs chalcogenide beam combiners
ü In-lab characterization of intensity balance, chromaticity, polarization, etc

• Prototype location?

• Prototype hardware (detector)?

• Manpower? 
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Data reduction

• Explore impact of data processing
ü NSC method has potential to significantly relax constraints on beam

combination & fringe tracking
ü Develop framework for multi-telescope NSC method + lab tests

• ESO-compliant software?

• Manpower?
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Science program

• Define clear science objectives not covered by 
other instruments

• Identify precursor science (PFI, direct imaging, 
Euclid?)

• Build target lists

• Manpower?
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Possible pathway 
Build upon an existing infrastructure
✴ Upgrade of PIONIER or MATISSE vs new instrument?
✴ Take advantage of GRAVITY fringe tracking

➤ 1st step
✴ Scanned or ABCD beam combiner (e.g., PIONIER)
✴ Dynamic range ~10−3

➤ 2nd step
✴ Add nulling capabilities + custom data processing
✴ Dynamic range ~10−4

➤ Long-term perspective
✴ Add high-resolution spectroscopy based on astrophotonics?
✴ Upgrade from 4 to 6 telescopes?
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Hi-5 collaboration and paper

• Team organization, collaboration, project 
visibility

• Paper: topical issue on the future of 
interferometry to appear in Experimental 
Astronomy :

ü ~12 pages

ü Deadline Nov. 30

ü Draft here

https://www.overleaf.com/10476622qfrxwjwssvjp
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Funding opportunties

1. ERC synergy grant



Hi-5

Funding opportunties

2. Action ASHRA-2018
ü Participation at conferences and meetings
ü R&D money
ü Rather short (~2 pages)
ü Deadline October 20 
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Funding opportunties

3. Fizeau program
ü Exchange between institutes
ü Cover travel and accomodation
ü Two calls per year (March and September)

http://www.european-interferometry.eu/fizeau-program
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Goals of the OPTICON study
• Delivrable: final report including performance 

analysis and implementation plan

• Tentative content of report
ü Solid science motivation and target list

ü Predicted performance

ü Technology comparison

ü Implementation plan


