


tography Subjects

arge objects

A Large to very small angular size

A Very low surface brightness

A Very long exposures

A Special processing techniques required



eur Astrophotography

tography requires long focal
lens and tracking mount

raphy setup can cost
$2000 to $3000 up to several 10s of

ands

eep sky photography can consume
| hours or more to capture and process




y of Astrophotoraphy

essfulAstrophotograph

Adams Whipple Cranch Bond
exposure of Vega

_Harvard Refractor

Irst Photo of Orion Nebula
in exposure
Alvan Clark Refractor on Equatorial Mount

hoto of Jupiter
18810 First Successfullmage of a Comet

- A 30 Min Exposure
A 50cm f/3 instrument




au and Focault
bservatory
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Great Nebula in Orion M42
















uipment

ated CCD astrophotography camera

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



ical Tube Assembly

80 practical for

r wide fields

y all professional telescopes are reflectors

to 306 or more for amateu
atios from f/2 to /10 common

A Color correction not much of a problem

- A Physically short for focal length & easier to mount

! Edge correction needed for wide fields



eflector vs Refractor

9 . 25 0Apénatit 8chmidt 130mm /6.3 Triplet Reflector
CassagrainReflector



Mounts

ographic Mount is the most critical

O amateur mounts are

eci sion Electronic o0CIc
t object centered in field

1ot ographs | onger than =z
guiding to within 5 arc seconds or better
A 1/259,000 of a complete circle

A Guiding by means of a closed loop digital control system
using a second imager and computer.



Iim vs Digital

Irst imaging medium
Ired to overcome reciprocity failure and

osures up t

| Imaging

Invented in 1969

2 telescopes now use arrays of CCD equivalent to 100

n pixels

nsitivity equal to or better than film

A No reciprocity failure

A EXposures can be shortened and images combined in
computer to give equivalent of very long exposures

hours necessary




Digital Cameras

very useful for Astrophotography
APS sized sensors most common

lalized CCD astro-cameras are available

-in LCD shutter

low noise with cooling 40deg C below ambient
2MP relatively affordable

eed CCDs (15fps) for planetary

- A Avoids problems with atmospheric turbulence



ical Setup

6MP CCD Camera

Astrophotgraphy System



