
Abstract 
 

Our understanding of the origins of the solar 
system is contributed by the discovery of 
circumstellar disks. These disks consist of mostly 
gas and dust orbiting around a star and contribute 
to the formation of planets. Detection of these 
disks is possible through spectroscopy, infrared 
observation and direct imaging. This project 
renders the results of direct imaging of the star AB 
Aurigae. 
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Background 

 

A star is formed from the gravitational collapse of 
a pocket of matter inside a giant molecular cloud. 
As the density of this pocket increases, it gains 
angular momentum and a protostar is born. This 
leaves a disk of gas and dust orbiting this young 
star. The disk is known as a circumstellar disk. 
This star will evolve onto the main sequence, 
during this time planetesimals will form, just as 
the planets formed in our solar system.  
�
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Analysis 
 

Once the images were taken, the data was 
analyzed using the program IRAF (Fig 1 & 2). 
There were several images taken of each star. 
Every image was scaled and aligned to a 
reference star. The images were then combined, 
meaning the two images of AB Aur were 
combined to form one image that was ready to 
be subtracted.  
 
Once each image was combined, the 
comparison star 38 Tau was subtracted off of 
AB Aur. Then to confirm that AB Aur was not 
an ordinary star, the comparison and check star 
was subtracted. Figure 2a shows the image of 
the comp.-check subtraction. There is a "hole" 
in the image due to 58 Ari being broader and 
having a higher peak than 38 Tau The 
investigation of the light profiles and the surface 
plot of each star confirm the “hole” that is 
produced in the image. The subtraction between 
the light profiles in Fig. 1 tells us that there will 
be a peak in the image and the surface plot, Fig 
3. If the two stars were exactly alike, there 
would be no peak, leaving a flat surface plot.  
Figure 2b displays results unlike the comp.-
check subtraction. The two peaks in the surface 
plot(Fig. 2d) correspond to the bright spots 
within the subtracted image(Fig. 2b). The 
results support the detection of a circumstellar 
disk, but it does not confirm it.  
 
The investigation of AB Aur’s circumstellar 
disk will continue. To produce better results, the 
magnitude of the disk needs to be taken in to 
consideration. If the disk is much fainter than 
the star, more images need to be taken and 
stacked together. There were only two images 
taken of each star during this observation. 
Stacking together many images would produce 
more telling results.  
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Method 

 

In preparation for observation, the target star and 
comparison star had to meet certain criteria. It had 
to be visible in our night sky and its magnitude had 
to be greater than 3, meaning the star could not be 
very bright. The spectral type of the target star, AB 
Aur was A0. Its comparison and check star had to 
be of similar spectral type, meaning they would be 
stars of surface temperature. 58 Ari is A0.5 and 38 
Tau is A1. 
 
The images were taken on April 3 at the SUNY 
Oneonta Observatory. Due to the weather of 
Oneonta, observation dates were scarce. The 
telescope used was the 16 inch Meade LX200. It 
has a focal ratio of f/10 and a focal length of 
4064mm(160 inches). The images were taken with 
a STL-1001E CCD. The CCD camera has an 
internal 2 inch filter wheel making it possible to 
add UBVRI filters. The images were taken in the 
R(red) filter. This filter blocks out the blue/green 
portion of the spectrum. The disk’s wavelength 
peaks in the infrared, leaving signifigant light from 
the disk.  
The CCD has a pixel size of 24 microns and an 
array of 1024 x 1024 pixels. The resolution of the 
image is determined by the pixel size and focal 
length. 
 
Several images were taken with various exposure 
times. Each exposure time ranged from less than 1 
second to 10 seconds. The apparent magnitude of 
each star varied. The target star, AB Aur, had a 
much greater magnitude than the two comparison 
stars. Therefore the exposure time for AB Aur was 
much longer than it was for the comparison stars.  
�

Fig. 1 – The three images above are the result of direct imaging, AB Aur (a), 38 Tau (b) and 58 Ari (c). The three graphs above represent the light profiles of the 
target, comparison and check stars. AB Aur (d) and 38 Tau (e) have very similar values while 58 Ari (f) stands out because it was slightly out of focus.  
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Fig. 2 – (a) is a subtraction of 
check star, 58 Ari, from the 
comparison star, 38 Tau. This 
renders an image of two 
o r d i n a r y s t a r s  b e i n g 
subtracted. 
(b) is a subtraction of 38 Tau 
from AB Aur. If AB Aur was 
an ordinary star it would show 
features similar to that of the 
comparison-check subtraction. 
The line drawn represents 
what is believed to be the 
location of the disk. This 
agrees with the uncertainty of  
former detections described in 
the literature. 
 
 
 
Fig 3 – (c) & (d) display the 
subtraction on a surface plot. 
(c) produces results of a two 
star subtraction. (d) Produces 
interesting results that need to 
be investigated further.  
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