


s are very small objects - small angular size
res high magnification
ct to image degradation from atmospheric turbulence
y objects
ge to very small angular size
. Very low surface brightness
= Very long exposures
- = Special processing techniques required

-



to several 10s of

ands

deep sky photography can consume
ral hours or more to capture and process



1881 - First Successful Image of a Comet
- = 30 Min Exposure
= 50cm f/3 instrument



au and Focault
Observatory













Great Nebula in Orion M42
















uipment

al Assembly

ed CCD astrophotography camera

Computer for image acquisition, guiding control,
and image processing



Cdl Tube Assembly

ctical for amateurs

r wide fields

y all professional telescopes are reflectors
30” or more for amateurs
atios from f/2 to £/10 common

« Color correction not much of a problem

= Physically short for focal length - easier to mount
= EHdge correction needed for wide fields

-



eflector vs Refractor

9.25” /10 Apanatic Schmidt 130mm £/ 6.3 Triplet Reflector
Cassagrain Reflector



Mounts

tographic Mount is the most critical
)to amateur mounts are
e one axis aligned with the

ision Electronic “Clockwork” drive keeps the
2t object centered in field

eraphs longer than 30” require precision
1g to within 5 arc seconds or better
= 1/259,000 of a complete circle

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



vs Digital

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



Digital Cameras

very useful for Astrophotography

n APS sized sensors most common

ameras are available
t-in LCD shutter

7 low noise with cooling 40deg C below ambient
12MP relatively affordable

peed CCDs (15fps) for planetary

- = Avoids problems with atmospheric turbulence



cal Setup

S %M\!W\ ;

e G T A
e O, RO

6MP CCD Camera

Astrophotgraphy System



— Acquiring image

in to several hours total
mple: M42 - 36 4minute exposures: 144 minutes total

e darks: 10 to 15 4 minute black exposures at same
temp

= Capture Flats: Several short images of a uniform white
field



rocessing

bjective of processing is to
] to noise ratio

es no reciprocity failure

creases with the square root of
re

Thus the more quality exposures, the greater
- the S/N - lower noise



Jetalled Processing

as Images Plus, Nebulosity, Registrax

over an extended time
ages can shift slightly

ought into registration

l oes need
X-Y shift

| combined images are “stretched” to enhance
ast - specialized “curves” routines

Additional work in PS to correct color and local
contrast/brightness

= Multiple images can be combined similar to HRD
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Single 60sec Image
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Masaic 2007-09-28






Craters Clavius & Lengomentanus
2007-10-07
(Ullent F Peter




Lunar Eclipse

10:42 PM

12:16 AM

11:41 PM

10:56 PM

8:18 PM

10:27 PM

Lunar Eclipse 2008-02-20

9:47PM Ustuo-Physics 130mm Starfive EDI £|8
' Cincinnati, Ohio

© Qthert F Feter 2008

9:02 PM



Jhese sunspats are part of Cycle 23 that began in 2002,
as shown by theix polanity. Jhe new cycle has begun with a
few small spats of nevernsed polanity (not shown ). Cycle 24

witl peaft in 2012 o 2013,
v ’
S W
/
3 987
988
Sunspats

#987,9585 L 959
2005-03-26
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Jupiter Satuxn
2007-07-31 2008-02-23
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MS57 The Ring Nebula
8-10-C7



or e RS L. .M42 The Gueat Nebula tn Cricn
. . | o P e, 111707 * ° -
' ' RS 4 , . (Ulbert F Peter






" M20 - She tuifidt Neula
e 2007-09-12 -
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‘ Maan, MarsSatun, Regulus

& Juidium 45 Flae
2008-06-08, 23:03
Niteon D300 24mm

Ullent F Feter
A



10-28 10-30 11-02

11-04
10 AMin 11-09

A7 s

v, 3 11-23 |
Comet 17P/Holmes 10-28-07 to 11-23-07  Moon 11-23 (to scale)



Normalized Intensity
Comet 17P Holmes 11-09-07
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Comet 17P/Holmes Coma Diameter
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Sombrero Galaxy * M104

Fe,

NASA and The Hubble Heritage Team (STScl/AURA) ¢ Hubble Space Telescope ACS e STScl-PRC03-28







