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     SUNY Oneonta astronomy students have been 
utilizing the imaging capabilities of the observato-
ry at College Camp since it was put in place. Imag-
ing corrections currently being implemented at this 
observatory include bias frames and dark frames. 
A bias frame is an image taken with no actual ex-
posure time, so it consists only of the electronic 
noise in the camera. A dark frame is an image tak-
en with the shutter closed. By preventing any light 
from coming into the CCD, we can then obtain an 
image of the thermal noise in the camera due to 
random electronics being generated by atomic vi-
brations.   

     Flat-field corrections are achieved by imaging a 
uniformly-lit surface perpendicular to the tele-
scope's optical axis. There are multiple ways to ob-
tain a flat-field correction. It is possible to achieve 
flat-field correction by imaging the twilight sky, 
though this is a challenging process that involves 
precise timing, a correctly calibrated telescope, and 
years of expertise in astronomical imaging. More 
often than not, an observatory is equipped with 
some sort of device that will allow for flat-field 
correction at any time of the night.   

     There are two types of devices that assist in flat-
field corrections. A tube flat is obtained using a de-
vice mounted to the aperture of a telescope that is 
designed to back-light a sheet in a uniform man-
ner. A dome-flat is obtained using a screen mount-
ed somewhere on the dome of an observatory that, 
when imaged, produces a flat-field correction. 
Dome-flats are only effective if one can demonstra-
bly illuminate the surface of the screen in a uni-
form way. We are attempting to construct a dome-
flat for the sake of convenience of frequent use, 
permanence, and durability.  

Imaging and data collecting in modern astronomy is 
typically accomplished through the use of charge-
coupled devices (CCDs) attached to professional-
grade telescopes. While CCDs are extensively used in 
astronomical observations, they are not without 
flaws. Many of these flaws can be corrected for with 
the appropriate calibration steps. One calibration 
step that SUNY Oneonta’s observatory lacks is a flat-
field correction, which allows the user to correct for 
non-uniformities in the illumination of the CCD chip 
or variations in pixel sensitivity over the spread of 
the CCD chip. Furthermore, flat-field correction, in 
the form of imaging a uniformly lit surface, elimi-
nates the effects of dust, a nearly inevitable factor in 
all astronomical imaging. We attempted to construct 
a flat-field illumination device to allow for such cali-
brations.  

Effect 

Image 1 (left) shows the raw image of a star field that is yet to be flat-field 
corrected. In this image, nonuniformity is obvious. 

 

Image 2 (center) shows a flat-field image. This image of a uniformly-lit sur-
face shows inconsistencies in the CCD chip.  

 

Image 3 (right) shows a combination of Image 1 and Image 2.  While the 
darker top portion is corrected for, there is still significant noise. The top of 
the image appears overcorrected, indicating that our current techniques are 
inconsistent and imperfect  An ideal flat-field calibration would produce an 
image that has a smooth background across the entire frame.  

*The following images were taken from prior research at SUNY Oneonta’s ob-

servatory. The flat field was obtained by holding a white board in front of the 

telescope and reflecting light from another white board onto the imaged board. 

This is, by no means, a professional way to obtain flat fields.* 

Purpose 
Flat-field calibrations are essential 

to the quality of data obtained at 

any observatory. They “map” the 

lighting tendencies of the telescope 

as well as correct for dust and other 

obstructions in the optical path of a 

telescope.  

When the target image has  

been flat-field corrected, all  

dust and vignetting are  

removed . This eliminates  

many limitations of the  

telescope in use, as the limiting 

factors of the telescope are re-

moved from the image.  

Pictured is a flat field, and the light graph corresponding to a specific portion of 

the image. As you can see, vignetting is a major issue in optical telescopes.  

Our results are yet to be determined. Additional 

consideration to the design plan has placed us 

slightly behind schedule.  At the time of print-

ing, our components were in hand and construc-

tion was about to begin. We will work swiftly 

and carefully to construct a dome-flat apparatus 

that will benefit all astronomical observations at 

the SUNY Oneonta Observatory. 

 While quantifiable data is yet to be recorded, 

the extensive detail that has gone into the plan-

ning process leads us to believe that any errors 

in our plan may be miniscule, and easy to ac-

commodate.   
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