Detecting Exoplanets:
other worlds beyond
our Solar System

Annelies Mortier
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1991 — only knowledge of Solar System planets
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2022 — 5000+ exoplanets discovered



a 21 July 2010, L’ band b 13 July 2010, Ks band

¢ 1 November 2009, L’ band Marois et al. 2010
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1995 — 51 Pegasi b — Mayor & Queloz
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P ~4 days, Mass ~0.5M .

We call these exoplanets hot Jupiters
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THE ROYAL SWEDISH ACADEMY OF SCIENCES

NOBELPRISET | FYSIK 2019
THE NOBEL PRIZE IN PHYSICS 2019

“fér bidrag till var férstaelse av universums utveckling och jordens plats i universum”
“for contributions to our understanding of the evolution of the universe and Earth’s place in the cosmos”

James Peebles Michel Mayor Didier Queloz

"fér teoretiska upptéckter inom "for upptéckten av en exoplanet
fysikalisk kosmologi” i bana kring en solliknande stjgrma”
“for theoretical discoveries “for the discovery of an exoplanet
in physical cosmology” orbiting a solar-type star”




Photometric transit

star + planet nightside

o~ transit

star — nlanet shadow

Winn et al. 2010






1999 HD209458b D Charbonneau
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Mass [Jupiter Masses]
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exoplanetarchive.ipac.caltech.edu
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2011 — Tatooine is “real’
Kepler16b — L. Doyle
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2012 — the start of citizen planet hunters

Does the star have any
transit features?

Check Zooniverse

to get involved! ; o
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2016 Proxima Centauri b our nelghbourplanet
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2017 — The TRAPPIST-1 system

TRAPPIST-1 System
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Inner Solar System

Mercury Venus Earth Mars



2021 — The James Webb Space Telescope is launched
(as a Christmas present)




Measuring planet atmospheres

Primary Eclipse
Measure size of planet
See star's radiation

transmitted through the
planet atmosphere
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Secondary Eclipse

See planet thermal radiation
disappear and reappear
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Learn about atmosphenc

circulation from thermal phase ’
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Figure by S. Seager Knutson et al. 2007
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