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Doppler spectroscopy
      towards 10 cm/s … but
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ESPRESSO @ 1 to 4  VLT (8m telescopes),  
Paranal  Observatory (ESO)

ESPRESSO 
@ Underground lab.
380–780 nm  

Precision : 10 cm/s 
To detect Earth-Type planets

Pepe et al. 2021
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G. Bryden

Transit spectroscopy
    



9 et 16 Sept 1999: A first planetary transit. 
(P= 3.5 days) 

 

The Hubble space telescope

Brown, Charbonneau,  
Gilliland, Noyes, 
Burrows  
2001,ApJ,552,699

Hot Jupiters are gaseous giant planets  :  density = 0.3 gr/cm3

Charbonneau, 
Brown,Latham, 
Mayor 2000, ApJ,529
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La richesse des détections de la mission spatiale KEPLER  

Batalha et al. 2013 



Trappist 1 : A planetary system wth 7 
rocky planets (2 in the habitable zone) 
la zone habitable (liquid water on the surface) 

16

Gillion et al.



Planetary atmospheres : 
A priority topic for the next 
decade (or more)
 >>>> biomarkers
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The JWST Transiting 
Exoplanet Community 
ERS Program

A first glimpse into 
the JWST-powered 
exoplanet era



HOT JUPITERS COLD JUPITERS

MINI-NEPTUNES

ROCKIES



TEMPERATE ROCKY PLANETS

• Do all warm rocky planets have atmospheres?


• Do they have Venus-like or Earth-like atmospheres?


• Do planets orbiting M dwarfs differ?
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Molecular bands of H2O, CO, CO2, CH4, … 
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Transmission Spectroscopy



Multi-Wavelengths of a planetary 
 transit measured with the JWST



Rustamkulov et al. 2022
✦ ~10x Solar metallicity ✦ No CH4



Atmospheric Seasonality as an Exoplanet Biosignature 
(see for example S.L.Olson et al. 2018, ApJ Lett May 18)
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