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The Pillars of Exoplanet Research

What is an 
exoplanet?

How do we discover 
new planets?

What do we know 
about their climate?

Is there life outside our 
solar system?



What is an Exoplanet?

Image Credit: NASA/JPL-Caltech
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What is an Exoplanet?

McDonald Observatory 
in West Texas!



What is an Exoplanet?

6000 Exoplanets 
discovered



What is an Exoplanet?

Image Credit: 
Akeson et al., 2013



What is an Exoplanet?

Image Credit Left: Akeson et al., 2013
Jupiter: NASA/STSCI  || Hot Jupiter: ESA



What is an Exoplanet?

Image Credit Left: Akeson et al., 2013
Saturn & Neptune: NASA/JPL  || Exo-Saturn: NASA



What is an Exoplanet?

Image Credit Left: Akeson et al., 2013
Subneptune: NASA



What is an Exoplanet?

Image Credit Left: Akeson et al., 2013
Earth: Apollo 17  ||  Mercury: NASA  ||  Europa: ESA  || Trappist 1: NASA 
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How do we discover new exoplanets?

Image Credit: NASA/Tim Pyle
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Image Credit: NASA/JWST
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How do we Discover Exoplanets?



What do we know about the 
climate of exoplanets?

Image Credit: ESO/M. Kornmesser



Image Credit: Global Warming Art

The Climate of Exoplanets



Image Credit: Braam et al. 2025
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The Climate of Exoplanets

Proxima Centauri b
→ Nearest Planet to Earth
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The Climate of Exoplanets

Proxima Centauri b
→ Nearest Planet to Earth
→ Tidally locked
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The Climate of Exoplanets

Proxima Centauri b
→ Nearest Planet to Earth
→ Tidally locked
→ Maybe water?



Image Credit: Schneider et al. 2022

The Climate of Exoplanets

HD 209458 b
→ First Transit measurement



The Climate of Exoplanets

HD 209458 b
→ First Transit measurement
→ Tidally locked hot Jupiter

Image Credit: Schneider et al. 2022



The Climate of Exoplanets

HD 209458 b
→ First Transit measurement
→ Tidally locked hot Jupiter
→ Extended Atmosphere

Image Credit: Schneider et al. 2022



The Climate of Exoplanets

Image Credit: Roman & Rauscher 2019
Crystal images: SurfaceNet (MnS/MgSiO3/Al2O3) // Wikipedia alchemist-hp (Fe) 
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The Climate of Exoplanets

Image Credit: Roman & Rauscher 2019
Crystal images: SurfaceNet (MnS/MgSiO3/Al2O3) // Wikipedia alchemist-hp (Fe) 



Are we alone?

Image Credit: Mohaimen Wareth/EyeEm/Getty



Are we alone?
→ We don’t know yet!

Image Credit: Mohaimen Wareth/EyeEm/Getty



Image Credit: MuonRay // JWST

How do we Search for Life?



Image Credit: MuonRay // JWST

How do we Search for Life?



Image Credit cell: NewScientist (DOI: 10.1101/2021.02.26.433123)

Image Credit SETI: 3D Illustration Getty Images/NASA 

How do we Search for Life?

Search for biomarkers Search for intelligence



Image Credit: Meadows (2017)

How do we Search for Life?
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are diverse!
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Exoplanets 
are diverse!

We have discovered over 
6000 exoplanets!

Exoplanets have 
extreme climates!



Exoplanet Weather Forecast

Exoplanets 
are diverse!

We have discovered over 
6000 exoplanets!

We are still looking 
for live outside Earth!

Exoplanets have 
extreme climates!
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