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NATURE - VOL 378 - 23 NOVEMBER 1995

A Jupiter-mass companion to a solar-type star
Michel Mayor & Didier Queloz
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hirty Years Later 6,070 known exoplanets

ransit method: watch for the brightness of the star to
dip during an eclipse (exoplanet passes in front of star)



https://exoplanet.eu/catalog/
https://exoplanet.eu/catalog/
https://science.nasa.gov/exoplanets/
https://science.nasa.gov/exoplanets/
https://exoplanetarchive.ipac.caltech.edu/index.html
https://exoplanetarchive.ipac.caltech.edu/index.html
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Radial Velocity Method (using Doppler Shift measurements)
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National Solar Observatory Transit of Venus

Integrated Synoptic Program UT: 2012-06-06-04:20:14

(NISP) Mauna Loa, Hl
Composite

Venus —

(multiple
photographs
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hours)

Venus/Sun = 0.001

' Transit of Venus June 2012
'.(next in 2117)
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exoplanet exoplanet
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National Aeronautics and Space Administration

Kepler s
NASA’s Firsf Mission Capable of ‘ v
Finding Earth-size & Smaller Planets’ -

2300 EXOPLANETS ‘CONFIRMED (transit method).
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Direct Imaging Method

Saturn-sized planet
D =50 AU* from TWA 7

= Earth-to-Sun distance = 93 million miles = 149.6 million kilometers Image credit: NASA JWST

Current Potentially Habitable Exoplanets

Ranked in Order of Similarity to Earth
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01. Gliese 667C c 02. Kepler-62 e 03. Kepler-283 ¢ 04. Kepler-296 f 05. Tau Ceti e*

e e & 6 @

06. Gliese 180 ¢* 07. Gliese 667C f 08. Gliese 581 g* 09. Gliese 180 b* 10. Gliese 163 ¢

e e o0e@e@

11.HD 40307 g 12. Kepler-61 b 13. Gliese 422 b* 14. Kepler-22 b 15. Kepler-298 d

Jupiter
. . Q . Neptune
< -

16. Kepler-62 f 17. Kepler-174 d 18. Gliese 667C e 19. Gliese 682 b* 20. Gliese 581 d
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Current Potential
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WHY SEARCH FOR EXOPLANETS?

Carl Sagan,
The Cosmic Connection, 1979

“The idea of extraterrestrial life is
an idea whose time has come.”
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“Sometimes | think we’re alone. Sometimes | think

we’re not. In either case, the thought is staggering.”
--- Buckminster Fulle b
architect, inventor, futurist
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1. “Eclipse” spectroscopy

Star + Planet Star Planet

==}
| Oxygen?

l\"‘\«_‘\w\ Ozone?

4 Nitrous oxide?
‘ 1 o~ nAmaen  Methyl chloride?

Combined Spectrum Eclipse Spectrum Planet Spectrum Other biomarkers?
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2. “Transmission” Spectroscopy

EXOPLANET TOI-421 b

HOT SUB-NEPTUNE

® NIRISS NIRSpec | Best fit model

Sulfur Carbon
Dioxide Monoxide
SO, co

Amount of Light Blocked

3.0
Wavelength of Light

WEBB

SPACE TELESCOPE
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