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A bit of context...

Atmospheres around rocky planets
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The best planet

LHS 1140 b

Distance to Earth : 49 light-years

Size : 1730 R,

Mass : 5.60 M, —>» Low density

Period : 24.737 days Artist's impression © B. Gougeon, UdeM
Mean temperature : 226 K +

In the habitable zone
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JWST observations

(insert funny joke)



Timeline

9 MIRI eclipses at 15 pm

2 NIRISS transits Racky Worlds DDT Program
December 2023 July 2026 - November 2027
- 2 gy e
July 2023 July 2025 - November 2026
2 NIRSpec transits 3 NIRSpec transits and 3 NIRISS transits

In total ;: 184 hours of observations !
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Aggregating JWST data
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3D modelling : Generic PCM

Why 3D modelling ?

e Presence of clouds in the atmosphere

e Possibility for emission spectra.

2 test simulations :
e bSbar 002

e TbarN, 400 ppm CO, (Earth-like)

_\ Generic Planetary

"Climate Model

Credit: A. Gauvain
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3D modelling: GenericPCM 4

Why 3D modelling ?

(cool preliminary new logo)

e Presence of clouds in the atmosphere ; /
e Possibility for emission spectra. LIS

Credit: A. Gauvain

2 test simulations :
e bSbar 002

e TbarN, 400 ppm CO, (Earth-like)
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3D modelllng Generlc PCM

Example of an Earth-like atmosphere
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Pytmosph3R: - refractiOh

Transit depth (ppm)
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Pytmosph3R : refracti-oh ‘
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Benchmarkin
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4 +

Preliminary results

(very preliminary)
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Transits
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Transits
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Eclipses
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Eclipses
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Eclipses
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Eclipses
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. ‘Spoilers : maybe H2S ?
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. ‘Spoilers : maybe H2S ?
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Spoilers : maybe H2S ?
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Summary

LHS 1140 b is currently the most likely rocky exoplanet around an M
dwarf to have an atmosphere

- If there is none, atmospheres on rocky planets might be
extremely rare

The next JWST observations should allow us to determine if there is
an atmosphere, and in conjunction with GPCM models constrain its
atmospheric composition

+
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Thank you
for listening !

Questions ? Remarks ? Concerns ?



TRAPPIST-1 Timeline

Gillon+16 -
L)
Discovery of Masses with . : e,
3 planets v N
= TRAPPIST-1 Timeline i
- Imeline In the era
Luger+17
Multi-wavelength transit observations (LR and HR): De Wi )
et al. 2018,2020, Burdanov et al. 2019, Hirano et al. 2020, Grt
5 eclipses of T-1b

Stellar properties: Burgasser et al. 2017, B d > at15um
al. 2019, Davenport et al. 2019, Gonzalez et ﬁ,‘w/'// I — N | RSpeC

Atmospheric modeling: Wolf 2017,2018, Turbet et al. 2018,.
Yang et al. 2019, Rushby et al. 2020, Barth et al. 2021, Serge 2 transits 2transits eclipse of T-1b
of T-1g of T-1d )
at 12.8um 4 transits of T-1e

Observability with JWST: Morley et al. 20

2019, Malik et al. 2019, Pidhorodetska et al. (+4 in Oct 2023)

1 transit of T-1f
(+4 in July 2023)

1 transit of T-1c
(+3 in Nov 2023)

4 eclipses of
TAcatiSum
3 transits
2 transits 1 transit of T-1c of T-1h
of T-1b (+1 reschuled)
B W ml B B = W= | *
July 2022 2023 2024

9 transits with NIRISS, 15 transits with NIRSpec, 14 eclipses with MIRI
~210 hours of observations for the TRAPPIST-1 system Adaplad fom Eioa Ducrot T



Liste programmes sélectionnés : (a sauvegarder qq part, ce sera
utile pour ton rapport/article)

- 2 transits NIRSpec (programme GO 2334), pour 14h d'observation
au total ; dates : 5 et 30 Juillet 2023

- 2 transits NIRISS (programme DDT 6543), pour 15h d’observation
au total ; dates : 1au 26 Décembre 2023

- 3 transits NIRSpec et 3 transits NIRISS (programme GO 7073), pour
42h d’'observation au total ; dates : 16 Juillet 2025 au 21 Novembre
2026

- 9 éclipses avec MIRI a 15 microns (programme DDT 12498), pour 113
heures d’observation. Eclipses réparties entre le 10 Juillet 2026 et
le 177 Novembre 2027.

Au total : 184 heures d'observation pour LHS1140b !
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Mockups

You can replace the images on the
screen with your own work. Just
right-click on them and select
“Replace image”

.

hace Physics & Galactic
enomena Thesis Defense

Here is where your presentation begins

‘
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Thanks!

Do you have any questions?

youremail@freepik.com
+34 654 321432
yourwebsite.com

Please keep this slide for attribution

® 06 © &

CREDITS: This presentation template was created by Slidesgo, and
includes icons by Flaticon, and infographics & images by Freepik

4+
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Alternative resources

Here's an assortment of alternative resources whose style fits that of this template:

Photos

Beautiful constellations with beautiful mountdins |
Beautiful constellations with beautiful mountains |l
Beautiful constellations on dark blue sky

Beautiful constellations on blue sky

Beautiful constellations and tall trees

Beautiful constellations on pink sky
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https://www.freepik.com/free-photo/beautiful-constellations-with-beautiful-mountains_35239931.htm/?utm_source=slidesgo_template&utm_medium=referral-link&utm_campaign=sg_resources&utm_content=freepik
https://www.freepik.com/free-photo/beautiful-constellations-with-beautiful-mountains_35239931.htm/?utm_source=slidesgo_template&utm_medium=referral-link&utm_campaign=sg_resources&utm_content=freepik
https://www.freepik.com/free-photo/beautiful-constellations-dark-blue-sky_35239929.htm/?utm_source=slidesgo_template&utm_medium=referral-link&utm_campaign=sg_resources&utm_content=freepik
https://www.freepik.com/free-photo/beautiful-constellations-blue-sky_35239933.htm/?utm_source=slidesgo_template&utm_medium=referral-link&utm_campaign=sg_resources&utm_content=freepik
https://www.freepik.com/free-photo/beautiful-constellations-tall-trees_35239938.htm/?utm_source=slidesgo_template&utm_medium=referral-link&utm_campaign=sg_resources&utm_content=freepik
https://www.freepik.com/free-photo/beautiful-constellations-pink-sky_35239937.htm/?utm_source=slidesgo_template&utm_medium=referral-link&utm_campaign=sg_resources&utm_content=freepik

Resources

Did you like the resources on this template? Get them for free at our other websites:

Photos

e Planet earth background |

e Planet earth background I

e Beautiful constellations and planet

e Beautiful constellations on dark sky |

e Beautiful constellations on dark sky |l

e Beautiful constellations.on sky full of stars

e Beautiful constellations on blue sky

lcons
e |con Pack: Space | Lineal
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https://www.freepik.com/free-photo/planet-earth-background_49654961.htm/?utm_source=slidesgo_template&utm_medium=referral-link&utm_campaign=sg_resources&utm_content=freepik
https://www.freepik.com/free-photo/planet-earth-background_49654955.htm/?utm_source=slidesgo_template&utm_medium=referral-link&utm_campaign=sg_resources&utm_content=freepik
https://www.freepik.com/free-photo/beautiful-constellations-planet_35239948.htm/?utm_source=slidesgo_template&utm_medium=referral-link&utm_campaign=sg_resources&utm_content=freepik
https://www.freepik.com/free-photo/beautiful-constellations-dark-sky_35239928.htm/?utm_source=slidesgo_template&utm_medium=referral-link&utm_campaign=sg_resources&utm_content=freepik
https://www.freepik.com/free-photo/beautiful-constellations-dark-sky_35239926.htm/?utm_source=slidesgo_template&utm_medium=referral-link&utm_campaign=sg_resources&utm_content=freepik
https://www.freepik.com/free-photo/beautiful-constellations-sky-full-stars_35239927.htm/?utm_source=slidesgo_template&utm_medium=referral-link&utm_campaign=sg_resources&utm_content=freepik
https://www.freepik.com/free-photo/beautiful-constellations-blue-sky_35239943.htm/?utm_source=slidesgo_template&utm_medium=referral-link&utm_campaign=sg_resources&utm_content=freepik
https://www.flaticon.com/packs/space-335?word=space/?utm_source=slidesgo_template&utm_medium=referral-link&utm_campaign=sg_resources&utm_content=flaticon

Instructions for use

If you have a free account, in order to use this template, you must credit Slidesgo by keeping the Thanks slide. Please
refer to the next slide to read the instructions for premium users.

As a Free user, you are allowed to:

e  Modify this template.
e Use it for both personal and commercial projects.

You are not allowed to:

e  Sublicense, sell or rent any of Slidesgo Content (or a modified version of Slidesgo Content).
Distribute Slidesgo Content unless it has been expressly authorized by Slidesgo.
Include Slidesgo Content in an online or offline database or file.
Offer Slidesgo templates (or modified versions of Slidesgo templates) for download.
Acquire the copyright of Slidesgo Content.

For more information about editing slides, please read our FAQs or visit our blog:
https://slidesgo.com/faqs and https://slidesgo.com/slidesgo-school



http://bit.ly/2PfT4lq
#
http://bit.ly/33VAFh3
http://bit.ly/30B07Gq

Instructions for use (premium users)

As a Premium user, you can use this template without attributing Slidesqgo or keeping the "Thanks" slide.

You are allowed to:

Modify this template.

Use it for both personal and commercial purposes.

Hide or delete the “Thanks” slide and the mention to Slidesgo in the credits.

Share this template in an editable format with people who are not part of your team.

You are not allowed to:

e  Sublicense, sell or rent this Slidesgo Template (or a modified version of this Slidesgo Template).

e Distribute this Slidesgo Template (or a modified version of this Slidesgo Template) or include it in a database or in
any other product or service that offers downloadable images, icons or presentations that may be subject to
distribution or resale.

e Use any of the elements that are part of this Slidesgo Template in an isolated and separated way from this
Template.

e Register any of the elements that are part of this template as a trademark or logo, or register it as a work in an
intellectual property registry or similar.

For more information about editing slides, please read our FAQs or visit our blog:
https://slidesgo.com/faqs and https://slidesgo.com/slidesgo-school



http://bit.ly/2PfT4lq
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http://bit.ly/30B07Gq

Fonts & colors used

This presentation has been made using the following fonts:

DM Sans
(https://fonts.google.com/specimen/DM+Sans)

#181e20 #39e7df #45e081



https://fonts.google.com/specimen/DM+Sans

Storyset

Create your Story with our illustrated concepts. Choose the style you like the most, edit its
colors, pick the background and layers you want to show and bring them to life with the
animator panel! It will boost your presentation. Check out how it works.

Pana Amico Bro Rafiki Cuate


https://storyset.com/how-it-works?utm_source=slidesgo_template&utm_medium=referral-link&utm_campaign=slidesgo_final_slides&utm_term=how%20it%20works&utm_content=storyset
https://storyset.com/pana?utm_source=slidesgo_template&utm_medium=referral-link&utm_campaign=slidesgo_final_slides&utm_term=pana&utm_content=storyset
https://storyset.com/pana?utm_source=slidesgo_template&utm_medium=referral-link&utm_campaign=slidesgo_final_slides&utm_term=pana&utm_content=storyset
https://storyset.com/amico?utm_source=slidesgo_template&utm_medium=referral-link&utm_campaign=slidesgo_final_slides&utm_term=amico&utm_content=storyset
https://storyset.com/amico?utm_source=slidesgo_template&utm_medium=referral-link&utm_campaign=slidesgo_final_slides&utm_term=amico&utm_content=storyset
https://storyset.com/bro?utm_source=slidesgo_template&utm_medium=referral-link&utm_campaign=slidesgo_final_slides&utm_term=bro&utm_content=storyset
https://storyset.com/bro?utm_source=slidesgo_template&utm_medium=referral-link&utm_campaign=slidesgo_final_slides&utm_term=bro&utm_content=storyset
https://storyset.com/rafiki?utm_source=slidesgo_template&utm_medium=referral-link&utm_campaign=slidesgo_final_slides&utm_term=rafiki&utm_content=storyset
https://storyset.com/rafiki?utm_source=slidesgo_template&utm_medium=referral-link&utm_campaign=slidesgo_final_slides&utm_term=rafiki&utm_content=storyset
https://storyset.com/cuate?utm_source=slidesgo_template&utm_medium=referral-link&utm_campaign=slidesgo_final_slides&utm_term=cuate&utm_content=storyset
https://storyset.com/cuate?utm_source=slidesgo_template&utm_medium=referral-link&utm_campaign=slidesgo_final_slides&utm_term=cuate&utm_content=storyset

Use our editable graphic resources...

You can easily resize these resources without losing quality. To change the color, just ungroup the resource and click on
the object you want to change. Then, click on the paint bucket and select the color you want. Group the resource again
when you’re done. You can also look for more infographics on Slidesgo.
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...and our sets of editable icons

You can resize these icons without losing quality.
You can change the stroke and fill color; just select the icon and click on the paint bucket/pen.
In Google Slides, you can also use Flaticon’s extension, allowing you to customize and add even more icons.
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Avatar Icons

Help & Support Icons
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Creative Process Icons
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SEO & Marketing Icons
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