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Abstract
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I will demonstrate classroom activities 
focused on the search for exoplanets, 

especially linked to the Transiting 
Exoplanet Survey Satellite (TESS) 

spacecraft launched by NASA on April 18, 
2018. This will include demonstration of 

both the transit method of detection and 
the radial velocity method of detection of 
planets orbiting stars other than our Sun.
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How to Find an Extrasolar Planet

• Think about how a planet effects 
the star around which it orbits
– light seen from star

– gravitational effects
• translate into visual effects

– spectroscopic effects
• translate into observed spectroscopic 

observations

• remember Doppler Effect
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Four Main Ways to Find an 
Extrasolar Planet

• Astrometrically
– change in position caused by “dance with planet”

• Spectroscopically
– Doppler Effect on spectral lines due to “dance 

with planet”

• Photometrically detected transit
– light from star blocked by planet decreasing 

light seen from star in concert with orbit

• Gravitational Microlensing
– large gravitational force effecting light path
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Astrometric 
change in 
position of 
Sun due to 
Jupiter
as seen 
from 10 
parsecs 
distant
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Remember Doppler
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Applying Doppler



Demo With This
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Demo With This
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Applying Einstein
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From GMU Observatory



Rhett to Demo This
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Possible Student Research 
Projects with Observatory

• Even within the light-polluted 
skies of Fairfax, the technology 
will allow us to
– Search for extrasolar planets 

(planets beyond our solar system)
– Conduct astroseismology studies 

(characteristics of stellar surfaces 
and interiors) with a high resolution 
spectrograph (requires separate 
purchase)

– Search for supernovae (stars which 
have exploded in our galaxy and other 
galaxies)

– Conduct studies of planetary 
atmospheres with a high resolution 
spectrograph
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Extrasolar Planet Detection  Capability
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Latest Exoplanet Data

Last update:
5 November 2018

3,875 planets
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Using the prolific 
planet hunting 
Kepler spacecraft, 
astronomers have 
discovered 4,496 
planet candidates 
orbiting other suns 
since the Kepler 
mission's search for 
Earth-like worlds 
began in 2009. To 
find them, Kepler 
monitors a rich star 
field to identify 
planetary transits 
by the slight 
dimming of starlight 
caused by a planet 
crossing the face of 
its parent star. 


