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Scope

• French community

• Science scope: exoplanets, atmospheres, habitability

• ~50 researchers

• Astrophysics (observations and theories), atmosphere science,
instrumentation

• Various involvements: ESO infrastructures (inc. ELT), ESA/CNES
missions (ARIEL, etc.), larger missions (JWST, Roman, HWO, LIFE)

Goals of HALO:

• Bring together the community

• Anticipate the challenges of future space missions

• Foster the emergence of structuring projects & collaborations

• Strengthen the visibility of the French community internationally

N’Diaye
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Quick history

Call from S. Quanz (PI of LIFE)

Creation of HALO

SF2A workshop

2023 2024 2025 2026

Coordination: L. LeboulleuxCoordination: A. ViganCoordination: G. Chauvin
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2023 2024 2025 2026

HCI in Europe workshop HALO prospective

Website

Thematic work

Another HALO in 2027?
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2023 2024 2025 2026

+ scientific watch

+ mailing list

+ other conferences (HWO2026)

→ Active community, ready to contribute to future space missions
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Futures missions: HWO and LIFE

→ High technological maturity +
rigorous preparation of targets and science cases

Goal: Characterize rocky planetary atmospheres, look for biosignatures

Direct imaging
Reflected light in (NUV/)VIS/NIR

Albedos, observation/orbutal geometry

Potential molecular tracers: O2, O3...

Interferometry
Thermic emission (MIR)

Favorable stellar contrast

Potential molecular tracers: CO2, CO, H2O, CH4...

LIFEHWO
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Habitable Worlds Observatory (HWO)

Science case (exoplanets):
– Direct detection of rocky exoplanets in reflected light,

– Characterization of their atmospheres and detecttion of potential biosignatures inc. Oxygen,

– Statistical study of the diversity of habitable worlds.

Key challenges:
– Which targets to observe and with which strategies, in a parameter space that is poirly constrained?

– How to overcome instrumental limitations, achieving extreme contrasts and picometric wavefront

control despite a segmented mirror, very small angular separations and very long exposure times?
– How to extract and interpret astrophysical information from reflected light signals, requiring robust

models to link observations and physico-chemical properties?

Calendar:

CML 2-3
Comparing

architectures

CML 4
Pre-selection

CML 5
Unique and 

detailed concept

2026 2028 2030

Mission 
Concept 
Review

Development ?

Coordination:
– HWO Technology Maturation Project Office (HTMPO)

– Community Science and Instrument Team (CSIT)

– Community: Science Interest Groups (SIG)
– Europe: European HWO Participation Coordination Group

NASEM decadal survey, 2021
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Science case:
– Measurement of the atmospheric composition of a large sample (>100) of exoplanets. 

Key challenges:
– Formation flying of collectors + recombiner (see LISA mission)

– Nulling interferometry (see NOTT at VLTI)

– Maintaining high contrast over a lare spectral range and cryogenics
– Institutional support, securing funding

Large Interferometer For Exoplanets (LIFE)

Involvements:
– Lead: ETH Zurich. 

– French involvement: Lagrange and IPAG, mostly. No identified lead in France?

– Motivations: 250 participantsat the 2025 LIFE conference
– No dedicated ESA environment (but technical study funded)

– Ongoing private sponsorship strategy (TAS Cannes?).
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Expertises in HALO
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Expertises in HALO
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Expertises in HALO

13

Turbet+2016, Falco+2022



Expertises in HALO
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Calendar – this year

HWO Instrument & 

Technology Studies

Workshop

HCI from Space in 

Europe Workshop HWO2026

HCI from Space in 

Europe Workshop

HWO

LIFE

2026

2026

Mai Juin Novembre

Juin

NASA call for 
instrument proposals

Concept review

2030…

ESA call for ideas

LIFE2027

2027 Nov/Dec?

Precursor missions: Proba-3, Pyxis, Carbon4Life, Seirios, SILVIA, STARI
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Working groups and opportunities for HWO

16

Vetting working group: 
• Current vetting for the Coronagraph Instrument of Roman partly done by the French 

community, we should build on this for HWO

Photonics working group: 
E. Huby, G. Martin, J.-P. Berger, M. Lallement, F. Martinache, S. Lacour, M. Nowak

• Photonics contribution to the JAXA NIR HCI instrument (contact: O. Guyon)

• Possible contribution: post-coronagraph photonic guide and spectroscopy in NIR:

• planetary flux injection (multi-mode fiber of a photonic lantern?),

• active Photonic Integrated Circuit (PIC) routing, redirecting all planetary photons

onto a single output,

• feeding a fiber-fed spectrograph.

NIR HCI instrument working group:
With the Action Spécifique Haute Résolution Angulaire + people from other European countries

• First strategic meeting of 15 experts in Space-based HCI from the French Community,

• Then High-Contrast Imaging from Space in Europe workshop in Edinburgh, last week,

• Decision to build a European consortium around a NIR HCI instrumental concept.
Raphaël de Assis Peralta
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