
Searching for other worlds
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ALMA (ESO/NAOJ/NRAO), S. Andrews et al.; NRAO/AUI/NSF, S. Dagnello

Planet forming discs with ALMA
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ESO/M. Kornmesser/Nick Risinger

Nobel Prize in Physics 2019

Michel Mayor & Didier Queloz

In 1995, the first exoplanet was discovered around a star like our Sun … but it was weird.



Radial velocity technique



Radial velocity technique



Planet (minimum) mass

Radial velocity technique
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40% Earth - Sun

51 Pegasi b

5% Earth - Sun

Orbit 4 days

~ Jupiter mass

“Hot Jupiter”

New class of planet:

51 Peg System













Planet can form 
beyond the ice 
line.

Migrate inwards 
to become a  
hot Jupiter.



First multi-planet system discovered:

Upsilon Andromedae A 
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Trent Schindler, NSF
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Ejected planet
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DeAgostini/Getty

Ophiuchus

Gliese 1214b



Transit technique



Planet radius





Too dense for a gas giant Too light for a rocky world
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NASA Kepler Mission / Dana Berry

A water world?



Are water worlds 
habitable?



Habitable Zone



Amount of energy from star



Venus from JAXA’s Akatsuki

Teq = �18�C

Ts = 15�C

Teq

Ts = 460�C

27�C



Habitable Zone limits are defined for the Earth
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(Levi & Ramirez, MNRAS, 2018) 



detection era characterisation era



NASA GSFC

Transmission spectroscopy







Water
Water

WaterWater

Amount of 
Light blocked

wavelength 
of light

Spectrum
(tranmission spectrum)



Amount of 
Light blocked

wavelength of light (microns)

Spectrum
(tranmission spectrum)

(parts per million) WASP-96b



Starbucks planethttps://youtu.be/dUBxcVoKrD0?si=LGUyfO0GMTPAlIh-


