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Q:  Which stars host one or more planets?

A:  Most of them!

The Night Sky

ΧŀƴŘ one in five are believed to host an
Earth-sized planet that could support life!



Background

ÅExoplanet (Extrasolar Planet) ςa planet orbiting a distant 
άƘƻǎǘ ǎǘŀǊέ

ÅFirst exoplanet was discovered in 1992

ÅBoth space-based (e.g., Kepler) and ground based 
observatories have been used to detect exoplanets
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Detection Methods:
3,264 Confirmed Exoplanets
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Direct Observation: 41

Transit Method:
2,569

Microlensing: 36

Radial Velocity:
582

Other: 36



The Transit Method

ÅMeasures dip and length of light curve
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The Radial Velocity Method

ÅMeasures the DƻǇǇƭŜǊ ǎƘƛŦǘ ƻŦ ǘƘŜ Ƙƻǎǘ ǎǘŀǊΩǎ ǎǇŜŎǘǊǳƳ 
as an orbiting planet causes it to wobble around their 
ŎƻƳƳƻƴ ŎŜƴǘŜǊ ƻŦ ƎǊŀǾƛǘȅ όάƻǊōƛǘŀƭ ǊŜŦƭŜȄ Ƴƻǘƛƻƴέύ

ÅCan even be used to determine the orientation and 
ŘƛǊŜŎǘƛƻƴ ƻŦ ǘƘŜ ǇƭŀƴŜǘΩǎ ƻǊōƛǘ όǘƘŜ wƻǎǎƛǘŜǊ aŎ[ŀǳƎƘƭƛƴ 
Effect)
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The Rossiter-McLaughlin Effect
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The Microlensing Method

ÅMeasures the change in magnification of a background 
ǎǘŀǊ ŀǎ ŀ ǇƭŀƴŜǘ ƻǊōƛǘǎ ǘƘŜ ŦƻǊŜƎǊƻǳƴŘ άƭŜƴǎƛƴƎέ star
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Direct Imaging

ÅThe άIƻƭȅ DǊŀƛƭέ ƻŦ ƳŜǘƘƻŘǎ ǘƻ ŘŜǘŜǊƳƛƴŜ ƘŀōƛǘŀōƭŜ 
planets (see October 2015 S&Tarticle)

9Image credit: J. Rameau, University of Montreal / C. Marois, Herzberg Institute of Astrophysics.
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Courtesy NASA/JPL-Caltech

Kepler
Observations

Ground-Based
Observations

Until now, we are mostly looking in our immediate neighborhood! 



11

Painting by Jon Lomberg, Kepler mission diagram added by NASA



What can we learn from the Light Curve?
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ÅExoplanet radius

ÅExoplanet orbital radius

ÅExoplanet orbit inclination to our line-of-sight 

depth

transit duration

!ǎǎǳƳŜǎ ƪƴƻǿƭŜŘƎŜ ƻŦ Ƙƻǎǘ ǎǘŀǊΩǎ ǊŀŘƛǳǎ ŀƴŘ ŜȄƻǇƭŀƴŜǘΩǎ ƻǊōƛǘŀƭ ǇŜǊƛƻŘ



Creating the Light Curve

Å Differential Photometry is used to calculate the relative change in 
flux between the Host star and one or more comparison star

Å The flux of the Host and comparison stars are first adjusted for 
background sky noise (due to light pollution, sky glow, moon light, 
etc.)

Å A data point on the light curve = the relative change in flux of the 
Host star

Å A best fit of the model of a transit is made based on these data 
points
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Suspected Star Spot
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Image Courtesy of Robert Trudel



Amateur Astronomers Can Detect
Exoplanets!

ΧǳǎƛƴƎ ǘƘŜ ǘǊŀƴǎƛǘ ƳŜǘƘƻŘ ǘƻ ŘŜǘŜǊƳƛƴŜ a light curve

ΧǳǎƛƴƎ ǘƘŜ ǎŀƳŜ ŜǉǳƛǇƳŜƴǘ ǳǎŜŘ ŦƻǊ ŘŜŜǇ ǎƪȅ ƛƳŀƎƛƴƎ

ΧǿƛǘƘ >90% accuracy

ΧŜǾŜƴ ƛƴ ƭƛƎƘǘ ǇƻƭƭǳǘŜŘ ǎƪƛŜǎ

ΧŀƴŘ ǘƘŜƛǊ ƻōǎŜǊǾŀǘƛƻƴǎ ŀǊŜ ǇǊƻǾƛŘƛƴƎ ǾŀƭǳŀōƭŜ ǎŎƛŜƴŎŜ ŘŀǘŀΗ
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Exoplanet
Pro/Am Collaborations
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Space-based Observatories

Amateur Astronomers

Ground-based Observatories


