Astro-Imaging or Recelving at 300nm
to 750nm Wavelengths
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e Refractor

— Galileo
e 400 Years Ago Pointed @ Moon & Jupiter

e Reflector

— Newton
e 1669 Built 1st

o Catadioptric

— Cassegrain - 1672
e Schmidt - 1930
 Maksutov - 1941
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Telescope Basics §§

e Refractor

Refractor

Objective Lens
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Radio Telescope £

* Jansky
— 1931 1%t
—20.5 MHz

— 100 Feet x
20 Feet

— Photo of
Replica
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Telescope Basics §§

e Reflector

Reflector
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Parabolic Radio Telescope VA
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E 7 TER U

e Reber

— 1937 Built 1st

— 9 Meter Diameter
e Feed @ 8 Feet
e f/d=0.8
— Built 3300 MHz and

000 MHz Recelvers
Failed

— 160 MHz Recelver
Successful

— Completed RF Sky
Map 1941

WWW.NTMS.ORG
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» Catadioptric
— Schmidt - Cassegrain
Mm

-._.|' |1 -, -4|..,..,,_. It _f
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e Catadioptric
— Maksutov - Casseqgrain

Catadioptric

Maksutov-Cassegrain

WWW.NTMS.ORG
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 German Equatorial
— More Complex Construction

— Tracking

 Manual
e Motor Driven

— More Expensive Machining

— Astronomical Use
e Visual
e Imaging

German Equatorial Mount
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e Dobsonian — DOB
— Simple Construction

— Accommodate Large
Mirror

— Tracking

 Manual Simple — Just
Push

o Automatic Expensive

— Astronomical Use |
* Visual

Dobsonian Mount

WWW.NTMS.ORG 10
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e Alt-Az Mount

— Relative Simple
Construction

— Light Weight

— No Tracking

— Terrestrial Use

— Inexpensive Mechanics

Altazimuth Mount




Mounts &
e Fork

— Altitude Azimuth
— Expensive
— Tracking — Motor Driven

— Astronomical Use

 Visual
e Imaging

Fork Mount

sty
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e ALT-AZ Mount
— Field Rotation

— Movement in 2
Axis Required




Tracking g%
 Equatorial

— No Field Rotation
o Accurately
Aligned

— Movement in 1
Axis Only
Required

WWW.NTMS.ORG




Tracking

 Equatorial
— No Field Rotation
— Requires
Accurate Polar
Alignment

North
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e Polar Alignment

— Equatorial
Mount
e Right
Accession AXxIs

Aligned to
Celestial North

WWW.NTMS.ORG




North
Texas

Tracking 7
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e Polar Alignment
— Alt-AZ Mount

Altitude - 7

e
Axis I
| | R

WWW.NTMS.ORG
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 F= Focal Length

e O = Angular Size
of Object

« d=Image Size @
Focal Distance

e d=Fx06/57.3
Radians

WWW.NTMS.ORG
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e Minolta 50mm Lens

E-rnail

New Ast my Press CCD Calculator

Chip size

Image zcale

[ edd |
| Femova |

LECELS L Minotla 50mm Camera Ler ¥

e |

Remove

Field of view

85.9 x 107.1 arcmin

wp. Target

Add

6hiﬁ cnmpa‘led‘ to 35mm Flm
L wv.1.415
|Minotla 50mm Camera Lense n
[Moade DSI 2 PRO -/ <

: l Lfﬂ Microsoft Po..

O |« ® F O 9% 2zse

WWW.NTMS.ORG
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e Vixen 80mm Refractor
" B B B B @O £

File Settings

omy Press CCD Calculator

Chip size

Aidd Image scale

] 3.11 arcsec/pix
f" “ Field of view

| 1 30.7 x 38.3 arcmin

ok

Chip comﬁaletj to 35mm film

| Guide Scope 80 mm
[Meade DSI 2 PRD

d’_’Starti _J Inbo - Micro... | & Basic Telesco. ., | & NTHS - Wind. .. | & NTHS - Wind... | Lfﬂ Microsoft Po... ”n Ron Wodas... n FoY | f ! i |
WWW.NTMS.ORG
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New Astronomy Press CCD Calculator

Chip size
LELEL 2l Celestion B inch Newtonic ~

& | Image scale
2.32 arcsec/pix Save
) - =

Field of view

22.9 x 28.6 arcmin

p. Target C
55 |

t

ELEEH Heade DSI 2 PRD
s et

R - =

e - e

= N
Al

Remaove

L
| Celestron 6 inch Mewtonian b
|Meade D51 2 PRO

A v o[« CEO% serem

WWW.NTMS.ORG
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e Equatorial

— Celestron CI-700

o Stepper Motor
Drive |

e Polar Alignment | dfi %
Scope it BN
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Light Path H—NTMS
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e (Celestron 6”

(152 mm) Reflector

Newtonian

— Primary e _"HDH — Focuser
Mirror

— Secondary

Mirror
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e Scope-—-06"
Newtonian
— Main Mirror
— Secondary Mirror

e Filter Wheel

— Choose L, R, G,
or B Filter

e IR Filter

e Camera — Meade
DSI Il Pro

Filter Wheel

Camera

WWW.NTMS.ORG



Imaging Filter

 True Technology
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F| |te IS True Technology Dichroic Filters

— IR = Infrared

e 300- 750 nm
— L — Luminance

e 300 - 800nm
— R-Red

e 550- 800 nm

— G - Green
e 450 - 650 nm

Transmission (%)

300 400 a00

—Blue
——Green
— Red
—IR

600 700 800

Wavelength {nm)

— B - Blue
e 350—-550 nm




e Single 2 Minute
Frame — Raw
Image

» Not Calibrated

— Noise

— Dust

— Hot Pixels

WWW.NTMS.ORG




44 Stacked 2
Minute Frames

Calibrated

Vixen Super
Polaris Mount

Unguided

False Color

8 X 6 arcmins
1200 Light Years
Reflection Nebula

WWW.NTMS.ORG



M16 — Eagle Nebula é%

e 12 Stacked
2 Minute
Frames

 Unguided
Y2 Degree
Diameter

. 7000 Light 1
Years '

WWW.NTMS.ORG
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e 13 Stacked 5
minute
Frames

o 2200 Light
Years

e 30 arcmins

e 50 mm
Camera Lens

e Unguided

WWW.NTMS.ORG




LRGB — 50
Stacked 2
minute
Frames

— L=20, R=

10, G= 10,

B=10
Minutes
Each

4100 Light
Years

230 x 230
arcsecs

WWW.NTMS.ORG
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NGC 1977 — Running Man Nebula é%
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49 Stacked 1
Minute Frames ¢§

1500 Light
Years

40 x 25 arcmins
Guided
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NGC 253 — Sculptor Galaxy é%
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Society

e 16 Stacked
5 Minute
Frames

« 11.4 Million §
Light Years

e 27/.5X6.8
arcmins

WWW.NTMS.ORG
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M51 — Whirlpool Galaxy é%
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e 27 Stacked 1
Minute
Frames

o 23 Million
Light Years

e 11.2Xx6.9
arcmins
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e 25 Stacked 2
Minute Frames

o 27.3 Million
Light Years

e 135x2.5
arcmins

e Unguided

WWW.NTMS.ORG

NGC 891 — Edge on Galaxy é%
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« Windshield

e Laptop
Shield
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o Campsite
 Windshield
Frame

e Johns
Scope
Traller

* My Popup
Trailer
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Local Groups £

e Texas Astronomical Soclety
— http://www.texasastro.org/

o Star-Gazers
— Yahoo Group — Star-Gazers

WWW.NTMS.ORG




