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Background	  

Astronomers have been attempting to study planets orbiting 
distant stars since the first planet outside our solar system was 
discovered in 1992.1 Since then, 1,692 extrasolar planets, or 
exoplanets, have been discovered, while 3,845 others have been 
found and are awaiting confirmation.2 NASA launched the 
Kepler Space Telescope just over five years ago, on March 7, 
2014. In this time, Kepler has searched the skies with the intent 
of finding habitable planets elsewhere in our galaxy. The 
objects that Kepler finds are known as Kepler Objects of 
Interest and require follow-up observations with ground based 
telescopes to be officially confirmed. The goal of this project 
has been to ascertain if the equipment at the SUNY Oneonta 
Observatory can be used to confirm Kepler Objects of Interest. 	  
 1 http://www.space.com/17738-exoplanets.html	  
2 http://planetquest.jpl.nasa.gov/	  

Procedure	  
In order to find exoplanets, Kepler looks for periodic dimming 
of stars’ brightnesses. Periodic dimming can be caused by a 
planet passing in front of the star, or transiting. This project 
used this transiting method of finding exoplanets. A star already 
known to host an exoplanet was observed in an attempt to 
determine if the 16 inch telescope at the SUNY Oneonta 
Observatory can be used to detect the dimming of distant stars 
caused by the transit of an exoplanet. To do this, the magnitude 
of the target star, a comparison star, and a second check star 
were measured. The target star was expected to dim then return 
to its original magnitude. The comparison’s and check star’s 
magnitudes were expected to stay constant and were meant to 
make sure the dimming of the target star was not the result of 
an outside cause. 
The data was measured using IRAF. This program measured 
the brightness within circles of equal radius around the target, 
comparison, and check stars. Graphing the results of the data 
when using circles of a radius of 1 pixel to a radius of 15 pixels 
yielded the optimal radius for measurement of the data to be 6 
pixels. 	  
	  

Eclipsing Binary	  
An eclipsing binary is a system of two stars orbiting a common center 
of mass where one star passes in front of the other in Earth’s line of 
sight of the system. Unfortunately, the star used as the comparison star 
is an eclipsing binary that happened to be eclipsing when the data was 
taken. This made the comparison star’s magnitude dim at the same time 
as the target star dimmed. Since the comparison star’s magnitude is 
supposed to stay constant to be of worth to the project, the data for the 
target star versus the comparison star was not useful.	  
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Discussion	  
The results of this project were unusable. There are striations in the 

data caused by the stars being measured drifting across the field of 
view before being shifted back to the center. The data produced had a 
scatter of about 0.01 magnitude, which is as much as the star was 
expected to dim because of the transit of the planet. Since the scatter 
alone was the size of the dip expected in the data, the data was useless. 	  

The telescope at SUNY Oneonta’s Observatory does not 
automatically track stars, which would be fine if a decent flat field was 
used to correct the data. However, the SUNY Oneonta Observatory is 
not properly equipped for good flat fields. The current setup for flat 
fields involves holding up a white poster board in front of the telescope, 
shining a flashlight on it in an attempt to evenly illuminate the surface, 
and imaging the poster board. Since it is very difficult to evenly 
illuminate the board using only a flashlight, the flat fields produced are 
poor quality. 	  

There was an attempt to correct the data using sky flats, measuring 
the signal of each pixel in all the images and taking the median value, 
but since the signal of the sky was so low, the data produced was even 
more scattered than the original data.	  
The next step for getting decent data would be to get an auto-tracking 
program for the CCD camera on the telescope working. An auto-
tracking program would automatically adjust the telescope to follow the 
target across the sky. 	  
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