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GIOVANNA TINETTI (UCL) AND THE ARIEL TEAM

1ExoPAG 31 – Ariel
Image credit: Airbus



Ariel  
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▪ Adopted as ESA M4 in Nov. 2020 

▪ PDR passed in 2023

▪ Launch to L2 in 2029

▪ 1m-class telescope

▪ Simultaneous coverage 0.5-7.8 m

▪ ~1000 exoplanets observed 

▪ Rocky + gaseous; 300-3000K; stars A-M

Ariel Definition Study Report – Tinetti et al. 2021, arXiv:2104.04824 
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Ariel payload consortium
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600+ SCIENTISTS AND ENGINEERS FROM 16 ESA COUNTRIES + NASA, JAXA, AND CSA
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A mission is more than flying hardware…. there are people



Ariel 4-Tier approach

BENCHMARK – TIER 3

DEEP SURVEY – TIER 2

SURVEY – TIER 1

~ 1000 PLANETS

~ 500

~ 50-100

• What fraction of planets have clouds?

• Have small planets still retained H/He?

• Colour-colour diagrams

• Refinement of orbital/planet 
parameters in IR

• Main atmospheric component 

• Trace gases

• Thermal structure

• Cloud characterization

• Elemental composition

• Atmospheric circulation

• Spatial & temporal 
variability• Phase-curves

• Tailored observations

INDIVIDUAL PLANETS & POPULATION ANALYSIS

ExoPAG 31 – Ariel Ariel  Red Book 20204

TIER 4



Chemical survey

Changeat et al. 2020; see also Mugnai et al 2022, Bocchieri et al., 2024; Ma et al. in prep.
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SEARCHING FOR CHEMICAL AND CLOUD TRANSITIONS (TIER 1 AND TIER 2)
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Planets are 3D complex objects

VARIABILITY IN SPACE AND TIME: PHASE-CURVES & REPEATED OBSERVATIONS (TIER 3 AND TIER 4)

Transit

Phases

Crescent

Gibbous

Quarter

Ingress Egress

Eclipse

Cowan (2014)

Dang et al. (2024)

Skinner & Cho, 2022



Ariel Databases 

A NEW PAPER AND DATABASE ABOUT SPECTROSCOPIC, CHEMICAL AND CLOUD DATA FOR ARIEL
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Edwards et al. 2022

ExoPAG 31 – Ariel

Ariel target candidates (MCS)

ARIEL MISSION CANDIDATES SAMPLE (MCS) AVAILABLE ON GITHUB8 Edwar ds & T inet t i

F igur e 8. An example Mission Reference Sample (MRS) derived from current ly known planets (excluding those found by

TESS) and the planet candidates from the TOIs. The observing campaign shown would required 23,454 hours of telescope t ime,

equivalent to 94.6% of Ariel’s available science t ime in the prime mission life (⇠24,800 hours). We note that , in reality, around

10% of t ime is expected to be left for T ier 4 observat ions and complementary science and that this t ime can be recovered by

removing fewer than 20 planets from T ier 2.

F igur e 9. Sky locat ions of the example MRS, indicated by stars, with the brightest 35 million stars from the Gaia database

(Gaia Collaborat ion et al. 2016, 2018) plot ted in the background. The host stars are spread across the sky, but with a lower

density in the galact ic plane. Transit searches here are harder due to the dilut ion of sources, but this will also be t rue of Ariel

observat ions and thus targets in this plane may be less advantageous anyway.
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Focus on Ariel targets: stars

From: Science Mission Office hubblereview@stsci.edu

Subject: HST Cycle 32 Phase I Notification Snapshot Letter

Date: 8 July 2024 at 18:05

To: Dr. Sudeshna Boro Saikia sudeshna.boro.saikia@univie.ac.at

Cc: HST17794@stsci.edu, Giovanna Tinetti g.tinetti@ucl.ac.uk, Manuel Guedel manuel.guedel@univie.ac.at, Kristina Kislyakova

kristina.kislyakova@univie.ac.at, Simon Schleich simon.schleich@univie.ac.at, Gwenael Van Looveren

gwenael.van.looveren@univie.ac.at, Franz Kerschbaum franz.kerschbaum@univie.ac.at, Andrea Bocchieri

andrea.bocchieri@uniroma1.it, Lorenzo Mugnai lorenzo.mugnai@uniroma1.it, Yamila Miguel ymiguel@strw.leidenuniv.nl,

Aline Vidotto vidotto@strw.leidenuniv.nl, Jiri Zak jirizak1@seznam.cz, Donna Rodgers-Lee dlee@cp.dias.ie,

Theresa Lueftinger theresa.rank-lueftinger@esa.int, Ignazio Pillitteri ignazio.pillitteri@inaf.it, Sarah Casewell

slc25@leicester.ac.uk, Billy Edwards b.edwards@sron.nl, Krisztian Vida vidakris@konkoly.hu, Luca Fossati

luca.fossati@oeaw.ac.at, Stefano Bellotti sbellotti@irap.omp.eu, Olivia Venot olivia.venot@lisa.ipsl.fr, Antonio Maggio

antonio.maggio@inaf.it, Antonio Garcia Munoz antonio.garciamunoz@cea.fr, Carol Rodriguez crodriguez@stsci.edu

⚠  Caution: External sender

Sudeshna Boro Saikia

University of Vienna

AUT

Jul 08, 2024

Dear Dr. Boro Saikia,

We are pleased to inform you that your Hubble Space Telescope Cycle 32 proposal

 Title: FUV flux of nearby exoplanet host stars in the Ariel target list

    ID:  17794

has been approved for Hubble Space Telescope Cycle 32 and Cycle 33 Snapshot observations, following detailed

consideration by the Cycle 32 Peer Review Panels and final review by the STScI Director.

The allocations approved for your program in Phase I are:

137 Snapshot Targets in Cycle 32

Comments from the peer review may be found at the end of this message. In the case of proposals for 15 orbits or

less, and for most Archival Research, Theory, and Snapshot proposals the comments from individual external

panelists have been combined verbatim.

All Phase I allocations are tentative, subject to successful Phase II submissions and feasibility/duplication reviews.

Hubble recently moved to Reduced Gyro Mode (RGM) and the final program must achieve the science goals

described in the original proposal under the RGM observing constraints. Please minimize the constraints on your

program to maximize its schedulability. In particular, accessibility to specific scheduling windows or orientations for

observations is substantially more limited under RGM. Initial guidance on RGM best practices is provided by the

Reduced Gyro Mode Implementation HDox page; the guidance will be updated as we learn more about Hubble’s

performance.

Additional program modifications, including possible cancellations, may be required depending on the outcome of

NASA’s Operational Paradigm Change Review. Current information on the OPCR is available on the NASA Hubble

Operational Paradigm Change Review HDox page .

If your Phase II program includes targets or exposures that duplicate those in the published protected lists, they will

be eliminated unless specifically justified in your Phase I proposal and supported by specific TAC/Panel

recommendations. Of course, all allocations depend upon the satisfactory operation of the observatory, as well as

the availability of appropriate scheduling opportunities. Please note that Snapshot target allocations are not

guaranteed for execution in the same manner as GO orbit allocations. In general, only a fraction of the allocated

targets will actually be observed. Also, while we encourage all users to notify us of problems with their HST data via

the HST Observation Problem Report mechanism, repeat observations will not be granted for Snapshot targets.

Cycle 32 will have a duration of approximately 11.5 months, beginning November 15, 2024 and ending on October

31, 2025. For your information, 769 GO proposals requested over 17,500 orbits in Cycle 32, compared to the 3000

orbits available. A total of 33 snapshot proposals requested about 4100 targets, compared to the approximately

1100 targets approved, and we received a total of 131 Archival Research, Archive Legacy, and Theory proposals.

TARGETS MONITORING IS BEING PRIORITISED TO MAXIMISE THE SCIENCE RETURN OF ARIEL
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Focus on Ariel targets: masses

TARGETS MONITORING IS BEING PRIORITISED TO MAXIMISE THE SCIENCE RETURN OF ARIEL

NASA support to Ariel preparatory 
science is game-changing
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ExoClock: target ephemerides+

1400+ PARTICIPANTS FROM 50+ COUNTRIES (77% AMATEURS) ☺
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CATALOGUE AVAILABLE SOON THROUGH A NEW INTERACTIVE, WELL MAINTAINED WEBSITE

Ariel target candidates

New!

ExoPAG 31 – Ariel
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CATALOGUE AVAILABLE  SOON THROUGH A NEW INTERACTIVE, WELL MAINTAINED WEBSITE

Ariel target candidates

New!

Mugnai et al, 2022
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ADC 2024: 23,000+ SUBMISSIONS, $50,000 PRIZE SPONSORED BY KAGGLE

Ariel Data Challenges

ExoPAG 31 – Ariel 14

A mission is more than flying hardware…. There is XAI ☺



Ariel Data Policy

Science Demonstration Phase 

Data will be released immediately after processing and quality control

Nominal Science Operations Phase 

• Tier 1 data public immediately after quality control is completed; 

• Tier 2, 3 data public 6 months after quality control is completed; 

• Tier 4 data public 1 year after quality control is completed. 

Complementary Science data 

• 5%-10% time available for other science, allocated through ESA calls

• Proprietary to the proposers for 6 months 

Strong commitment to open-source software, Explainable AI 
15ExoPAG 31 – Ariel

A VERY OPEN APPROACH: FOUNDATION OF GOOD RIGOROUS SCIENCE AND REPRODUCIBILITY



Conclusions

▪ Ariel has been conceived to deliver a chemical survey of ~ 1000 exoplanets, 
probing uniformly the gamut of planet and stellar parameters

▪ Input from the community is strongly encouraged through open data policy, 
regular open workshops, target candidates available through interactive 
websites, open-source tools and Data Challenges.

▪ NASA call for US contribution to Ariel -> David Ciardi’s talk

▪ Ariel Open Conference being planned for spring 2026: stay tuned!

▪ Thank you for your time and for inviting me to your meeting

16ExoPAG 31 – Ariel
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