
ARIEL School, 2019 and beyond

Jean-Philippe Beaulieu, Angelos Tsiaras, Ingo Waldmann,

Benjamin Charnay, Olivia Venot, Pierre Drossart, Jeremy Leconte.

ExoAI



Objective : 

• Preparing the PhD students and postdocs to the science exploitation 
of ARIEL
• 20 participants max.
• 1 week workshop on specific science goals
• Hands on work by teams of 2-3 students
• Different countries, different level of expertise
• Access to one cluster with multicores

• Tutoring by senior scientists, and experienced students

• Working together, learning by hand—on work.



- Learning more by doing it yourself with real data and top end codes, with the 

proper tutorship.

- Everybody on the same location, so it is intense work for a week.

- Meeting colleagues and working with them. 

- At the end of the school, students can download data from HST archive and 

can reduce the data with Iraclis, and model them with TauREX. 

- Final stage, after the school, converting the analysis in a paper (that requires

more than a week…)



4 Ingredients

HST Archives IRACLIS code

Tsiaras et al.

TauREX code

Waldmann, 
Rocchetto, 
Al Refaie et al 

Computing power



And 20 enthusiastic participants to the school



Indeed, enthusiastic…





2019, ARES: 
Ariel Retrevial of exoplanet
atmosphere School

Friday 27 september Arrival at 18:00, diner

Saturday 28 Exoplanet atmospheres
09:00-10:30 : Introduction, radiative transfer, physics of the 
atmosphere in 1D, thermal structure, observations
(Benjamin Charnay)
10:45-12:15 : Part II (Benjamin Charnay)
12:30 : lunch
14:00-15:30: Molecular spectroscopy, molecular lines and 
bands, their origin, chemistry of the planet atmospheres.
(Olivia Venot)
15:45-17:15 : Part II (Olivia Venot)
19:15 : short presentations of each participant I 
20:15 : diner

Sunday 29 Solar system planets and exoplanet atmospheres
09:00-10:30 : Solar system. History of the solar system 
observations to put today’s exoplanet obs in perspective. 
Comets, disks (Pierre Drossart)
10:45-12:15 part II, references (Pierre Drossart)
12:30 :lunch
Free afternoon
19:15 : short presentations of each participant II
20:15 : diner

http://www.iap.fr/useriap/beaulieu/ARIEL/Cours-Benjamin-charnay.pdf
http://www.iap.fr/useriap/beaulieu/ARIEL/Cours-olivia-venot.pdf
http://www.iap.fr/useriap/beaulieu/ARIEL/Cours-Pierre-Drossart.pdf
http://www.iap.fr/useriap/beaulieu/ARIEL/references_pierre-drossart.pdf


Thursday 3 TauREX day
09:00-12:15 : TauREX handson II
14:00-17:15 : TauREX handson III
(Ingo Waldmann Quentin Changeat, Ahmed Al-
Refaie)
20:15 : diner

Friday 4 Data Processing/ Tau Rex / literature
(Angelos Tsiaras, Ingo Waldmann, Quentin 
Changeat, Ahmed Al-Refaie)
20:15 : diner

Saturday 5 Presentation of results (afternoon) and 
compared to others.

Monday 30 HST data-processing
09:00-10:30 : Data processing I (Angelos Tsiaras)
12:30 :lunch
14:00-17:15 : Data processing II (Angelos Tsiaras)
19:15 : Atmosphere dynamics (Jeremy Leconte)
20:15 : diner

Tuesday 1 HST data processing (Angelos Tsiaras)
09:00-10:30 : Data processing III (Angelos Tsiaras)
12:30 :lunch
14:00-17:15 : Data processing IV (Angelos Tsiaras)
19:15 : 3D simulations & Direct imaging (Jeremy 
Leconte)
20:15 : diner

Wednesday 2 Introduction, atmosphere retrieval, TauREX
(morning)
09:00-12:15 : Atmosphere Retrieval (Ingo 
Waldmann)
14:00-17:15 : TauREX handson I (Ingo Waldman, 
Quentin Changeat, Ahmed Al-Refaie)
19:15 : A non singular quantum universe (Patrick 
Peter)
20:15 : diner





Friday, 18:00, end of classes. 





See poster, Skaf et al.





What will JWST and  ARIEL observe for these 3 planets ? 



Next ARIEL Schools. 

• Training now the young scientists on exoplanet atmosphere retrieval, and 
the ARIEL Science. 
• Every year, or 2 years, TBD
• Currently, support from CNES alone, other partners willing to join ?
• ARES II : Dates October 3-11, 2020, in Biarritz, France
• 20 students, 5 tutors
• Really hands—on, meaning we cannot grow to 40+ participants.
• Topic, TBD within few weeks
Retrieval, stellar activity, machine learning techniques, JWST, Direct 
Detection, solar system, Dynamic, Chemistry… lots of fun things to do


