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CCD Astronomy 

ÅCCD imaging is visual astronomy 
ï Those well travelled photons arriving from extremely distant objects 

are collected by the telescope optics and captured by the CCD in 

the camera 

ï The CCD counts those photons at every detector (pixel) and sends 

the results to a computer 

ï The computer processes those results and presents them on its 

display for your (and otherôs) visual enjoyment 

ÅCCD imaging is a magical process 
ïGreatly increases the sensitivity of the observerôs eye 

ïBrings out color and detail in deep sky objects that canôt be seen 

any other way 

ï Downside ï itôs not real time and refinement takes a little effort 



CCD Magic 
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What Does it Take? 

ÅAny amateur astronomer can make CCD magic 

happen 
ï It takes is some extra equipment, some specialized software and 

an understanding of the CCD imaging process 

ÅThere are no closely guarded secrets ï there are a 

few key things you need to focus on: 

ïLong exposures with a sensitive camera 

ïPrecise focus 

ïSteady tracking equatorial mount 

ïPrecise polar alignment 

ïGood quality optics 



CCD Camera = Sensitivity 

Sensitivity (QE) Comparison 

CCD versus DSLR 

SBIG ST-8XME Camera 

and 5 Position Filter Wheel 



CCD Camera = Low Noise 

ÅActive Cooling 

ïFan(s) 

ïThermoelectric 

ïWater Assisted 

ÅControlled 

Temperature 

ïPrecise Calibration 

ÅSpecial Low Noise 

Circuit Designs 

 



Precise Focusing 

Better Focus 

NGC0457 
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Focusing Techniques 

ÅCamera Control SW 

ïOK, but not optimal 

ÅDiffraction Grating 

ïBahtinov mask 

ïAccurate, inexpensive 

ÅAutomation (FocusMax) 

ïMotorized focuser 

ïSpecial software 

ïFast, accurate 



Accurate Tracking 

M3 

Inaccurate Tracking = 

Elongated Stars + Motion Blur 
Accurate Tracking = 

Round Stars + Sharp Detail 

M3 


