


È Solar and Lunar 
Á Bright , relatively large objects 
Á Short exposures ð special cameras not required 
Á Solar photography requires special filters  

È Planets and Comets 
Á Bright to very dim  
Á Planets are very small objects ð small angular size 
Á Requires high magnification  
Á Subject to image degradation from atmospheric turbulence 

È Deep Sky objects 
Á Large to very small angular size 
Á Very low surface brightness 
Á Very long exposures 
Á Special processing techniques required 



È Deep Sky photography requires long focal 
length telescope lens and tracking mount 

È Amateur Astrophotography setup can cost 
from $2000 to $3000 up to several 10s of 
thousands 

È Each deep sky photography can consume 
several hours or more to capture and process 



È 1840 - First Successful Astrophotograph  
Á John William Draper  
Á 20 Min exposure of Moon 

È 1850 - First Star Photo 
Á John Adams Whipple & Wm. Cranch Bond 
Á 100s exposure of Vega 
Á 38cm Harvard Refractor 

È 1880 ð First Photo of Orion Nebula  
Á 51min exposure 
Á 28 cm Alvan  Clark Refractor on Equatorial Mount  

È 1879 - Photo of Jupiter 
È 1881 ð First Successful Image of a Comet 

Á 30 Min Exposure 
Á 50cm f/3 instrument  



Fizeau and Focault 

1845 Paris Observatory 



Daguerreotype by M Berkowski  
1851 ð 60mm refractor 

24 sec exposure 



John Adams Whipple  

1852 - Harvard Observatory  



Henry Draper - 1880 



Andrew A. Common  
1883 - Harvard Observatory  

91 cm reflector 60min exposure 



Henry Brothers  

1886 - Paris Observatory 



James E. Keeler - 1898 

Crossley reflector 91cm f/5.7 40 min  



G. W. Ritchey- 1910 

1.52M reflector - Mt Wilson reflector  - 3 ½ hr. 



G. W. Ritchey- 1917 

1.52M reflector Mt Wilson reflector  - 3hr. 



È Telescope Optical Assembly 
ÁRefractor 
ÁReflector 

È Mount  
Á Alt - Azimuth  
Á Equatorial  

È Imager 
Á Film  
ÁDigital  
ĞDigital SLR 
ĞDedicated CCD astrophotography camera 

È Computer for image acquisition, guiding control, 
and image processing 



È Refractor 
ÁUp to about 8ó practical for amateurs 

ÁHigh Contrast  

ÁMust be color corrected for wide fields  

Á Expensive 

È Reflector 
Á Virtually all professional telescopes are reflectors 

ÁUp to 30ó or more for amateurs 

Á Focal ratios from f/2 to f/10 common  

ÁColor correction not much of a problem  

Á Physically short for focal length ð easier to mount 

Á Edge correction needed for wide fields  



 

9.25ó f/10 Apanatic  Schmidt 
Cassagrain Reflector 

130mm f/6.3 Triplet Reflector  



È The Astrophotographic  Mount is the most critical 
part of the system 

È Nearly all astrophoto amateur mounts are 
Equatorial  

È Equatorial mounts have one axis aligned with the 
axis of the Earth 

È Precision Electronic òClockworkó drive keeps the 
target object centered in field 

È Photographs longer than 30ó require precision 
guiding to within 5 arc seconds or better  
Á 1/259,000 of a complete circle 
ÁGuiding by means of a closed loop digital control system 

using a second imager and computer. 



È Film was the first imaging medium  
Á Special films required to overcome reciprocity failure and 

to increase sensitivity 

Á Exposures up to several hours necessary 

È Digital Imaging  
ÁCCD invented in 1969 

Á Large telescopes now use arrays of CCD equivalent to 100 
million pixels  

Á Sensitivity equal to or better than film  

ÁNo reciprocity failure  

Á Exposures can be shortened and images combined in 
computer to give equivalent of very long exposures  



È Recent DSLRs very useful for Astrophotography  

ÁCanon and Nikon APS sized sensors most common 

ÁUse ISO 3200+  

È Specialized CCD astro-cameras are available 

ÁBuilt -in LCD shutter  

ÁVery low noise with cooling 40deg C below ambient  

Á6 to 12MP relatively affordable  

È High speed CCDs (15fps) for planetary 

Á  Avoids problems with atmospheric turbulence  

 



 

Astrophotgraphy  System 

6MP CCD Camera 


