
Astro 101 Slide Set:
Kepler Finds Earthõs Cousin

Developed by the Kepler Team

Topic: 
Exoplanets

Concepts: 
Transit Detection
Exoplanet Statistics

Mission: 
Kepler

Coordinated by:
the NASA Astrophysics Forum

!ƴ LƴǎǘǊǳŎǘƻǊΩǎ DǳƛŘŜ ŦƻǊ ǳǎƛƴƎ ǘƘŜ 
slide sets is available at the ASP 
website 
https://www.astrosociety.org/educat
ion/resources-for-the-higher-
education-audience/

https://www.astrosociety.org/education/resources-for-the-higher-education-audience/


The Discovery
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Artistôs conception of Kepler-452b.  NASA Ames/JPL-Caltech/T. 

Pyle.

In

In July 2015, NASA 

announced the discovery of 

the closest ñcousinò to Earth 

yet discoveredðin data 

collected by the Kepler

spacecraft during its four-

year mission.

The planet, designated 

Kepler-452b, is 1.6 times the 

diameter of Earth, orbiting 

every 385 days in the 

ñhabitable zoneò of a star 

about the same size and  

temperature as the sun and 

just 20% brighter.



How was the Discovery Made?
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The animation shows how Kepler detects planets. As the 

planet passes between the host star and the spacecraft, 

the observed star brightness decreases slightly, signaling 

the potential detection of a planet.  Credit:  NASA Ames/D. 

Berry.

Kepler detects possible planets 

by taking a photometric 

measurement of the stars in its 

field of view every 30 minutes. A 

planet transit will show as a small 

periodic dip in the ñlight curveò of 

a star over time.

The time between transits gives 

the orbital period of the planet.  If 

the starôs size and temperature 

are known, the dip in the light 

curve indicates the size of the 

planet.

Mission scientists require at least 

three transitsðthree orbits, or 

planetary ñyearsòðto verify that a 

planet is present. 



The Big Picture
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One of the key questions 

Kepler was created to 

answer was whether there 

were other planets like Earth.

Most confirmed Earth-size 

planet discoveries orbit 

smaller and cooler stars than 

the sun and have short 

yearsðbecause these 

planets transit more often 

and are thus more readily 

confirmed.  
Credit:  NASA/JPL-CalTech/R. Hurt 

Kepler-452bðwhich took just over three Earth-years to make three orbits 

of its starðis the first discovery of an Earth-size planet orbiting a sun-like 

star in a period similar to Earth. 



What are the Implications?
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Not only is Kepler-452b a 

close cousin to Earth in its 

size, orbit, and parent star; it 

also orbits within its starôs 

ñhabitable zone.ò  This zone 

is the region around the star 

where the temperature range 

could allow an orbiting planet 

to have liquid water--

essential to life as we know 

itðon its surface.

The planet also has a good 

chance of being rocky, 

setting up conditions that 

could be similar to Earth. 

Comparison of the known stars with planets orbiting in their 
habitable zones:  Kepler -186, Kepler -452, and our sun.  
Credit:  NASA /JPL-CalTech /R. Hurt 

So far, Kepler-452b is the best candidate for being a close cousin to Earth, 

and is a planet that could possibly harbor life.



Resources
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Press Release:

https://www.nasa.gov/press-release/nasa-kepler-mission-discovers-

bigger-older-cousin-to-earth

Press briefing announcement: http://www.nasa.gov/keplerbriefing0723

(includes more graphics)

Paper: 

Discovery and Validation of Kepler-452b: A 1.6-Re Super Earth 

Exoplanet in the Habitable Zone of the G2 Star, Jon Jenkins, et al., 
Astrophysical Journal:  Download at http://arxiv.org/abs/1507.06723

Kepler-452b data in the Exoplanet Archive: 

http://exoplanetarchive.ipac.caltech.edu/cgi-bin/DisplayOverview/nph-

DisplayOverview?objname=Kepler-452+b

Kepler Web Site:
http://www.nasa.gov/mission_pages/kepler/overview/index.html

https://www.nasa.gov/press-release/nasa-kepler-mission-discovers-bigger-older-cousin-to-earth
http://www.nasa.gov/keplerbriefing0723
http://arxiv.org/abs/1507.06723
http://exoplanetarchive.ipac.caltech.edu/cgi-bin/DisplayOverview/nph-DisplayOverview?objname=Kepler-452+b
http://www.nasa.gov/mission_pages/kepler/overview/index.html
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Habitable Zone 

a.k.a , the Goldilocks Zone
Credit ;  

NASA 

Ames/SETI 

Institute/D. 

Berry

Habitable zonesðthe regions where liquid water could exist on planets 

orbiting there--vary in size and distance from the parent star depending on 

the starôs temperature.



KeplerôsEarth-size Worlds

Of the Earth-size 

worlds 

discovered by 

Kepler Mission, 

only Kepler-452b 

orbits a star like 

our Sun. 

The others orbit 

smaller and 

cooler stars. 

Artistôs conception.  Credit:  NASA Ames/Wendy Stenzl



Is Kepler-452b Habitable? 
Kepler-452b is both larger 

and older than Earth. 452b 

receives 10% more energy 

than Earth; if it were the 

same size as Earth, there 

would be a run-away 

greenhouse effect. 

Because is is 60% larger 

than Earth, its size may 

allow it to retain an 

atmosphere and surface 

water. 

Credit:  NASA Ames/J. Jenkins .

If it does, it may have characteristics that could make it habitable to some 

form of life. But we cannot yet say without further evidence.



KeplerôsEarth-size Planets
Since launch in 2009, 

several exoplanets in 

or near the habitable 

zone have been 

discovered. Kepler-

452b is nearest in size 

and temperature to 

Earth.

The exoplanets are 

shown relative to the 

temperature of their 

star and with respect 

to the amount of 

energy they receive 

from their star (energy 

at Earth = 1).

Credit:  NASA Ames/N. Batalha and W. Stenzel. 



KeplerõsPlanet Candidates
In July 2015, the 7th

catalog of Kepler

planets was released. 

Notice the large 

number of Earth-size 

planets in the new data 

release. 

= July 2015

= Earlier catalogs

Credit:  NASA Ames/W. Stenzel. 


