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HistOry

Because.of the complex1ty of telescopes and
film photography, orlgmally the domam of
‘professional astronomers -

The first breakthrough came in 1970 when
Celestron introduced 1ta'”C8” 8" diameter 2032 _
mm fqcal length flO telescope Beeame o
affordable - g

The next breakthrough was the goto telescope ,
around 1992. Became easy to control

Finally t-he CCD camera from the late 1990s.




What is the allure?

Astrophotography 'appealls to human nature -
he Hunt = e g2 adn £ |
he Gamble = -

"he Challenge = = % O
he Artistry R ey
Satisfaction
Re’cogn_ititm




The Hunt

= Target Selection
s Books |
‘= Internet

» Software Tool's '
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:J Observing List Note/Rating Group List Filters From 12:00 to  06:56
Group: |Deep Sky ﬂ |Spring ﬂ |AH Classes LJ |AII L] ‘Any quality LJ [ Optimum sor
List: |AL Planetary Nebula list ﬂ New Group |Ahove 2X (Airmass) Only ﬂ |Comp\ete Darkness Only j ‘Any SHR ﬂ
I u‘| E‘ “‘ 123] ik | Primary 1D ‘ Alternate 1D | Con | RA (Ap) ‘ Dec (Ap) ‘ Mag ‘ SBr | (B.-. | Rise | Tra... | Set ‘ X | Start J Duration I Q | SHR ‘ Img. Size | Resolu... |
IC 2165 PN G221.3-12.3 CMa 06h22m19.2s -12°59'32" 10.6 15.1 22:50 05:27 12:08 1.6 01:55 02:50 A 1093 19 % 19 pixels 3.8" -
Spirograph Nebula IC 418 Lep 05h28m05.0s -12°41'07" 10.7 16.2 21:57 04:33 11:09 1.6 01:05 03:40 A 799 29 x 29 pixels ar
Cleopatra's Eye NGC 1535 Eri  04h14m53.35 -12°42'19" 9.4 156 20:44 03:20 09:56 1.1 04:40 10 min A 207 42 % 42 pixels 3.6"
MGC 1360 M1-3 For 03h33m49.1s -25°49'34" 9.4 21.9 19:22 02:39 09:57 3.1 21:05 07:35 (& 24 799 % 739 pixels 4.6"
HGC 246 PN G118.8-74.7 Cet 00h47m43.95 -11°47'57" 10.4 22.0 17:20 23:54 06:27 2.1 19:40 08:55 [ 24 506 % 506 pixels 4.6"
Helix NGC 7293 Aqr  22h30m22.1s -20°46'07" 6.3 20.9 14:36 21:37 04:37 1.2 19:35 06:00 B 58 2023 x 2023 pixels 3.9"
NGC 7094 K1-19 Peg 21h37m31.65 +12°51'05" 13.4 23.1 15:18 20:44 02:10 1.6 19:30 05:15 C 6 209 % 209 pixels 5.4"
PM G065.0-27.3 PK 065-27.1 Peg 21h30m39.8s +12°13'52" 14.9 14.6 15:09 20;37 02:05 1.5 19:45 03:35 A 1467 2x 2 pixels 42"
Saturn Nebula NGC 7009 Agr  21h04m54.0s -11°18'32" 8.3 153 13:39 20:11 02:44 1.1 19:45 04:00 A 1216 59 % 59 pixels 37
MHGC 6905 He 2-466 Del 20h22m58.3s +20°09'06" 12.0 20.0 14:25 19:30 00:34 1.7 19:25 03:350 C (i1 93 x 93 pixels 5.9" =
IC 4997 He 2-464 Sge 20h20m45.0s +16°46'40" 11.3 12.5 14:13 19:27 00:42 1.6 19:40 02:20 A 3029 4 x4 pixels 4.5"
MNGC 6891 PN GO534.1-12.1 Del 20h15m46.1s +12°44'57" 10.5 16.2 13:56 19:22 00:49 1.5 19:40 02:20 A 363 33 x 33 pixels 4.3"
NGC 6886 He 2-458 Sge 20h13m18.0s +20°02'03" 12.5 15.2 14:15 19:20 00:25 1.7 19:40 02:00 A 783 8 x 8 pixels 4.6"
MNGC 6879 He 2-455 Sge 20h11m02.7s +16°57'99" 11.0 141 14:04 19:18 00:32 1.6 19:40 02:10 A 1417 10 x 10 pixels 4.5"
Dumbbell M 27 Vul  20h00mM10.5s +22°45'45" 7.3 204 14:11 19:07 00:03 1.8 19:15 03:25 C 38 1011 x 1011 pixels 5.9"
Little Gem NGC 6818 Sgr 18h44m42.1s -14°07'10" 10.0 16.4 12:11 18:51 01:32 1.1 19:50 02:30 A 348 46 x 46 pixels 3.8"
NGC 6807 PN G042.9-06.9 Agl  18h35mi12.2s +05°43'01" 13.8 15.0 12:56 18:42 00:28 1.4 19:45 115 min A 891 4 x4 pixels 4.2"
HNGC 6804 PN GD45.7-04.5 Agl  18h32m12.8s +09°15'29" 12.4 21.1 13:03 18:39 00:15 1.4 19:25 03:35 C 26 133 % 133 pixels 6.4"
NGC 6803 PN GO46.4-04.1 Agl  18h31m53.9s +10°05'19" 11.0 13.7 13:05 18:39 00:12 1.5 19:40 110 min A 1565 8 x 8 pixels 4.3"
M 1-70 PN GD45.4-02.7 Agl  18h24m58.65 +09°55'46" 12.7 18.2 12:58 18:32 00:06 1.5 19:40 70 min A 145 29 % 29 pixels 4.2"
NGC 6790 PN G037.8-06.3 Agl  18h23m36.7s +01°32'32" 11.4 12.6 12:33 18:30 00:27 1.3 19:40 02:00 A 2793 4 x4 pixels 4.1"
MNGC 6781 PN G0D41.8-02.9 Agl  18h19m06.4s +06°34'01" 11.8 21.8 12:42 18:26 00:09 1.4 19:25 03:20 C 15 234 % 234 pixels Sig"
NGC 6778 PN G034.5-06.7 Agl  18h19m05.6s -01°34'08" 13.3 20.0 12:200 18:26 00:31 1.2 19:25 03:50 C 71 53 x 53 pixels 5.4"
IC 1297 He 2-431 CrA 18h18mil7.1s -39°35'21" 11.5 15.8 10:03 18:25 02:43 1.0 19:45 03:00 A 839 17 % 17 pixels ar
1C 4846 PN G027.6-09.6 Agl  18h17mill.0s -09°01'02" 12.0 13.2 11:54 18:24 00:50 1.2 19:40 02:15 A 2200 4 x4 pixels 3.9"
MNGC 6751 PN GD29.2-05.9 Agl  18hD6m37.4s -05°58'08" 12.0 18.2 11:52 18:13 00:31 1.2 1940 80 min A 157 42 % 42 pixels 3.9"
Phantom Streak NGC 6741 Agl  18h03mi7.3s -00°25'34" 12.0 16.5 12:08 18:10 00:12 1.3 19:40 95 min A 408 19 x 19 pixels 4.1"
PN G035.9-01.1 PK 036-1.1 Agl  18hD2m39.7s +02°10'34" 12.2 22.9 12:14 18:09 00:05 1.3 19:20 03:20 C 5 329 x 329 pixels 5:1"
IC 1295 PN G025.4-04.7 Sct  18h55m19.9s -08°48'28" 12.7 22.5 11:33 18:02 00:27 1.2 19:20 04:05 D 9 215 x 215 pixels 5.8"
IC 4776 He 2-421 Sgr 18h46m41.9s -33°19'41" 12.5 16.8 10:03° 17:54 01:48 1.1 19:55 115 min A 413 17 % 17 pixels 3.8" >




The Hunt

= Target Selection
« Books
= Internet
. Software Tools '
= Planetarium Apphcatlon
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File Edit Display Orientation Input Tools Telescope Help
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Look Morth  Look East Look South Look West Look Up Move Up Move Down Move Left  Move Right ZoomIn Zoom Out

- Ny b |1x (realtime) ~ |
Stop | Step Forward Go Forward ———————

| 1°40' 36" x 1° 40’ 36"~ |

& )
Show Stars | Show Variable Stars

-l iE ‘e

L&

+
Computer Clock

2012 /09/25 22:08 :23iGDB”” )

ackward Step Backward

H 3
Show Double Stars

- Find & X . é
1= - = .
o Search for: ma3 - | Find | .
£ o M83

o
L © & E &l

- Center Frame Show Pheto+ | | Slew

3 o Lo & i
r Copy Text | | Add to List | Lock On t

g [ Details \/ Advanced \/ Log \

i Object Information Report :

E Object Name: M 83 -

= Name 2: M 83 -

Object Type: Spiral Galaxy 1

& RA (Topocentric): 13h 37m 43.19s

%'3 Dec (Topocentric): -28° 55' 54.36"

F RA (2000.0): 13h 37m 00.20s

Dec (2000.0): -29° 52' 02.00"

m Azimuth: 2237 36" 13"

% Altitude: -09° 36" 04"

a Maior Axis: 12,9 i

2 Related Search Results

= M 83

A8 M 83

m
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Chart Status & x

.I Location Description: Port Elizabeth, South Africa
Date: 2012/10/08
Time: 09:51:52 STD

* 13h 39m 00= IR AT T

FOV: 1°40' 36" 2012/10/08 09:51:52 STD



The Hunt

= Target Selection
« Books
= Internet
. Software Tools '
= Planetarium Apphcatlon

= Target Acquisition




X Chart Settings* - TheSkyX Professional Editiorl

JET).” S

*L =L

@ m Create Plan for Dale Obgewatory. L= = %
o — = - -
Look Morth| | File¢  lo0Is FHelp
o | e " -ACP Observatory Control Software
< i T e -

Computer ¢ [ - e

e Find Flan format specs. sample plans, and mare Preseats:

L cearchfa | | Torget [LRGE 2xA00/200
[ hA83

ﬁ s M Filter NT. Sec. BIE.
3 ‘— |Lum ~] e [poo i
E 9 |Green ﬂ |1_ |2EID |2
(=] | p—
- |Blue =] [T [ o

Cog

| oo |Red ~] [ oo o]
< -

8| object | 2| |1_ |00 ||_]
| e

= 500
=1
I | ﬂ |1_ IHDD ||—]
o f | ~1 [0 T [
£ D

& Sawe 83 hew preset

: gl Repeat above image set|1— tirne
on —

= | Lot Total time is 00:35:10

| I e [ Dawn flats

8 g | Shutdown atend of run Skyflat help Reset Update

~1 (oo |

M 83 -
M 83

Dame

Click here then click an object in ThaSky |

Add Target Frorm FIOYI

Camera

GumkFDVIDsday|

Timing visualization disabled. Mouse
wheeltime control is still active.

Location Description: Port Elizabet
Date: 2012/10/08
Time: 11:03:00 STO

fouse Rall - 10 min
Cirl + Rall - Trnin

' Chart Status

Time control: This window rmust be active,
Shift + Foll - 30 min
Wihieel Down Roll - 1hr

1° 40’ 36" x 1° 40’ 36" v |

L ;
_"‘ ' >
Show Stars | Show Variable Stars | Show Double Stars
o . - » . s ™ ’ -

™ ‘

Zoom In  Zoom Out

ix (realtime) - |

|
vard Go Forward ©
: F:

: For: brool

; Location: Port Elizabeth, South Africa

; Coords: Lat = -33° 58' 00" Lon = -25° 36' 00"
; Targets: 1l

: NOTE: Timing features are disabled

: === Target M83 ===

#dither ; Automatic dithering

#repeat 1

#count 2,1,1,1

#filter Lum,Green,Blue,Red
#interval 600,200,200,200
#binning 1,2,2,2

M83 13:-36:57._72 -29° 54°'
#dither 0 ; Disable dithering

32.0"

END OF PLAN

5 : 13

s 3halm 3
FOV: 17 40' 36" 2012/10/08

11:03:00 STD




The Challenge

Many different dlsc1pl1nes mvolved
Astronomy. -
Optics
Mechanics -
Computers & Software

» . g

Various astro-imaging. apphcatmns s
Camera electronics (No1sé SNR;etc.) .

Data acquisition processes (p1xe1 math, probab111ty'
theory, etc.)

Data processing (c ahbrat1on data re]ect1on
aligning, combmmg, gtc)s i

Image processing, eg. Photoshop




" “The Genres

= Purely Scientific |
= Planetary and lunar - o
‘= High magmﬁca’aon scope, V1deo camera mono or
~colour 2 B AN
‘m DeepSky L o .-:-...'713--.',"'?-'-'7“- AT
= Wide (Nebula, Clusters) 6rn=arrow fleld scope
~ (Nebula, Clusters, galax1es) ' '

= Colour (cooled or Uncooled) or* moﬁochrome (Cooled
or uncooled) : 4

‘= Monochrome LRGB or Narrowband




L’RGB Ph-dtOg raph-y j

= For lummance I typlcally capture 12+ 600s
- images, unbinned . . |

= For RGB, I typlcally cathre 9+ 2008 1mages at
2x2 binning - - -

Astrodon E-Series Filters

/

Cc

Wavelength, nm




* Na'rr'owband Im‘agi-ng

= I typically use 10+ ZOmm frames for 3nm Ha
~ SH and OIII fllters 55

Photometric Red
Imaging Red
= Ol '

1 1 1
500 00

Wavelength (nm)




| want to start with
Astrophotography

= Get some textbooks
= Join Yahoo astronomy groups .
The internet .
' Join a club |
 Software manuals
Video tutorials - s

Select a reputable dealer




| want to start with
Astrophotography

What do you already have and What is. your budget7

Telescope _ .-

= Wide field - '
Célestron Omni XLT 102ED Refractor Telescope f / 8.82 with Celestron
Omni CG-4 Equatorial Mount $1000
Deep Sky ;
~ Celestron - C9. 25 Advanced Se.rles Telescope 9 25" t/ 10 SCT on CG 5

GoTo-Mount $2000 _ Rl $el
Camera _ . f_-.'.. 123
= ADSLR AL
» Celestfon Nightscape 8300 CCD Cafhera-ﬁl?OO
Software o iie 35
« Free Planetariym Apphcatlon i

= Free Capture and processmg ot MaximDL $2OO
. Adobe Photoshop Elements $105 3

-




-My'_Jou'rney

@ First Scope - 90mm Meade ETX 90 $400°




“My_Journey

= First Scope - 90mm Meade ETX 90 $400
m Next - 8” Meade LX9O $2000 Wlth Meade DSI
‘camera -




My Jou_rney Part 1

First Scope - 90mm Meade ETX 90 $400-
m Next - 8” Meade LX9O $2000 Wlth Meade DSI
‘camera TS -

Swopped the DSI for a med1f1ed Canon ZODa___
and later a SBIG' STZO@G ene shot colour

Takahashi FSQ 106 ED. (}n Takahashl EMZOO |
Mount with a SBIG STLllOO mono eame_ra T




My Jou’rne'y Part 2 _‘

About 3 years ago [ decided that luggin
equipment out at night'and back in the
morning was for the birds.- ~

Built an observatory aboveé my garage with a
roll-off roof and herght adjustable pier. -

Some 2 years ago.1 dec:lded I also Wanted togo -
deep, so.I purchased-a- (Zelestron C14 EdgeHD |
on a ASA direct drive: mount - -

My observatory isnow fully
robotic/automated and busy adding a dome
- for 1mproved performance in the wind
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" Some Images -

- NGC4945 in ERGB'

»




" Some Images -

LY

M104 Sombrero Galaxyl in LRQF




" Some Images -

_MZO Trifid Nebula in NB_




" Some Images -

NGC 6257 in Narrow band
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