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Studying the 
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exoplanets
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– why and how do we do it?

Launch of the Thunberg Fellowship Programme. 

The Swedish Collegium for Advanced Study
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● Very large telescope
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● Advanced modelling and data analysis

2. Characterize the atmospheres
● Recover the physical conditions (temperature, pressure etc ...)
● Infer which chemical species are present
● Look for biosignatures, hinting at the presence of life



  

The diversity of planets in our own solar system.
Source: NASA/Lunar and Planetary Institute 



  

MARSVENUS

MOONS OF JUPITER
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MOONS OF SATURN
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The Nobel Prize in Physics 2019 was 
awarded "for contributions to our 
understanding of the evolution of the 
universe and Earth's place in the 
cosmos" 



  

4358 planets in 
3221 planetary 
systems 
confirmed as 
per today

http://exoplanet.eu



  

This method uses extremely 
stable spectrographs at 
ground-based telescopes.

Detecting an exoplanet.
The radial velocity method.



  

This method makes full use of 
space telescopes.

Detecting an exoplanet.
The transit photometry method. CoRoT

launched 2006

Kepler
launched 2009

TESS
launched 2018



  

What do we want to do?
Transit spectroscopy



  

What do we want to do?
Transit spectroscopy

We will use the 8-metre  
Very Large Telescope of 
the European Southern 
Observatory in Paranal, 
Chile.

Photo: ESO/S. Brunier 

Telescope



  

What do we want to do?
Transit spectroscopy

We have built a high-
resolution near-infrared 
spectrograph: CRIRES+

Photo: CRIRES+ consortium

Spectrograph
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Slide from Ansgar Wehrhahn, Uppsala University.



  
Slide from Ansgar Wehrhahn, Uppsala University.



  
Slide from Ansgar Wehrhahn, Uppsala University.



  
Slide from Ansgar Wehrhahn, Uppsala University.



  
Slide from Ansgar Wehrhahn, Uppsala University.

Know thy star, 
know thy planet



  

The Sun

Source: N.A.Sharp,
 NOIRLab/NSF/AURA 



  

Arcturus

Source: N.A.Sharp, 
NOAO/NSO/Kitt Peak 
FTS/AURA/NS



  



  

If everything works: 
We recover exoplanet atmospheres spectra

Recovered exoplanetary 
transmission spectra from 
simulated transit observations 
of a hot-Jupiter transiting a G2 
star

Aronson et al. 2015. A&A 578, A133
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