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High Pressure Sodium

High PresureSodium (HPS) Lamp Spectrum
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Low Pressure Sodium
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Outdoor LED Lighting
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LED vs Low Pressure Sodium
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Equipment
10 Years Ago



Canon 20D DSLR
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Dell Inspiron — Windows XP




Computer USB Adapters

* Pre-Canon 40D:
(1) USB Control cable (Shutter release)
(2) USB Download cable
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Epsilon-180 on a Losmandy G-11 Gemi






Takahashi Epsilon-180
7/-inch /2.8 Hyperbolic Astrograph

» Corrected Newtonian with a 7" primary
* Hyperbolic primary mirror

 Flat field lens in the focusing tube

* Focal length= 504 mm, 2-3 degree field
* Photographic Only Telescope




Guide scope
Orion 90 mm f/5.6 Refractor

* 90mm diameter ( 9" — 10 mag. Stars )
« Achromatic refractor

CCD Autoguider

SBIG ST8300 CCD
5.4um, 13.5 x 18 mm
2-degree field

Peltier cooled
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Canon Rebel T1i (500D)
“Unmodified”

15.1 Mega pixel DSLR

14 bit CMOS Chip, 4.7 um pixel size
22.3 X 14.9 mm, APS-C

Unmodified — Standard off the shelf
Fixed View Screen

Canon CR2 RAW format
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Canon Rebel T4i (650D)
“Unmodified”

15.1 Mega pixel DSLR

14 bit CMOS Chip, 4.3 um pixel size
22.3 x 14.9 mm, APS-C

Unmodified — Standard off the shelf

Variable Angle Screen
Canon CR2 RAW format



Canon Ra




Canon Ra (500D)
"Hydrogen-alpha sensitive”

15.1 Mega pixel DSLR

14 bit CMOS Chip, 5.36 um pixel size
36 x 24 mm, Full Frame

Variable Angle Screen

RF lens mount (Adapters for EF mount)
Modified for 656nm (Hydrogen-alpha)
Canon CR3 RAW format



Interval Timer Remote Controls




loptron Sky Tracker



E 180 on a AP900 GTO Mount



DELL Inspiron E6410




Filters



DSLR Light Pollution Filter
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Astronomik CLS Filter
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ISO Setting



800
3200 100

2ol Z10]0,

1600 12,500



ISO Setting

“You have great images. I'll use your |ISO”



ISO Setting

“You have great images. I'll use your |[SO”

Only works if you have an identical
camera



Increasing ISO

Increases Sensitivity
WRONG!

Only works with Film (Analog)

Film grains become more sensitive at a
higher ISO

T
T
T

ne camera is not picking up more light
ne sensor is not changing

nerefore, it is NOT increasing sensitivity



Increasing ISO
The signal is amplified

» Signal can be amplified in the Analog
domain before digitally processed

» Signal can be amplified digitally

 Or Both



Qualifying your camera
https://www.photonstophotos.net/index.htm

* |s your camera ISO Variant or Invariant?
* What is your dynamic range vs ISO
* What is your read noise vs ISO



Qualifying your camera
ISO Variant

* More noise at lower ISO
* Less noise at higher ISO



Qualifying your camera
ISO Invariant

* Same noise at both lower and higher ISO
* Less shadow noise
» Signal to noise ratio stays constant



|ISO Variance Test

https://www.lonelyspeck.com/how-to-find-the-best-iso-for-
astrophotography-dynamic-range-and-noise/

Image in dark conditions: a dimly lit room or outdoors at night
RAW file format

Use (M) manual exposure mode

Set “daylight” or "custom" white balance

Disable all noise reduction

Meter a neutral exposure at ISO 3200

Shoot one exposure at each whole stop ISO (200, 400, 800, 1600,
3200, 6400)

Change only the ISO
Match exposures in post processing and compare



ISO Variance Test

Camera

ISO 200 ISO 800 ISO 1600 ISO 3200 ISO 6400



ISO Variance Test
Photo Editing Software (Change by 1 Stop)

+4EV +2EV +1EV No Adjustment -1EV

ISO 200 ISO 800 ISO 1600 ISO 3200 ISO 6400



ISO Variance Test

Canon Ra is ISO Variant

+4EV +2EV +1EV No Adjustment -1EV

ISO 200 ISO 800 ISO 1600 ISO 3200 ISO 6400

Changes are hard

to tell Ditto

Very Noisy Some Noise Less Noise
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Dyn Range (Shadow) vs ISO

50

200

Photographic Dynamic Range Shadow Improvement versus ISO Setting

(DX) indicates DX crop (APS-C) indicates APS-C crop, and (FF) indicates FF crop. (ES) indicates electronic shutter.
Open symbols indicate values outside the normal analog range
Triangle up indicates scaling, triangle down indicates noise reduction, and diamond indicates both

Canon EOS Ra
ISO Setting 2546
1.36 EV

800 3200 12800 51200 204800 819200

ISO Setting

© (C)opyright 2021 William J. Claff. All rights reserved

3276800
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Read Noise vs ISO

Input-referred Read Noise versus [SO Setting

Open symbols indicate values outside the normal analog range
" Triangle up indicates scaling, triangle down indicates noise reduction, and diamond indicates both

w

Canon EOS Ra_14

ISO Setting 2546

- Input-referred Read Noise 0.72 log2(electrons)
Input-referred Read Noise 1.647 electrons

o

25 50 100 200 400 800 1600 3200 6400 12800 25600

ISO Setting

© (C)opyright 2021 William J. Claff. All rights reserved
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Dynamic Range vs |SO

Photographic Dynamic Range versus ISO Setting

(DX) indicates DX crop (APS-C) indicates APS-C crop, and (FF) indicates FF crop. (ES) indicates electronic shutter. (p) indicated preliminary data.
Open symbols indicate values outside the normal analog range
Triangle up indicates scaling, triangle down indicates noise reduction, and diamond indicates both

10
> Canon EOS Ra
ISO Setting 2546
o PDR 7.77
2 4
50 200 800 3200 12800 51200 204800 819200 3276800

ISO Setting

© (C)opyright 2021 William J. Claff. All rights reserved
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Focusing



Focusing

Find the Brightest Star (Vega, Sirius, etc.)
Reduce the size of the "Donuts”
No double lines (Diffraction focusing)

Center the diffraction spike (Bahtinov
mask)
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“It Looks Focused Technique”
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Spider Diffraction Pattern Focusmg
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=1 Digital Photo Professional 4 -

File  Edit vView Thumbnails

[ught_l5Sec150800_000001.cnz]

Preview

Label

Adjustment

Tools

Window

Help

Show second sareen

Preview control panel

Pin

Fit to window

r (2495, 1635)RGB ( 21, 23, 19)

Chrl+Alt H

Alt+0

Alt+5hift+1
Alt+5hift+2
Alt4shift +3
Alt+5hift +4

Alt+5hift +5

Atishiftis |

Alt+5hift+7

Alt+5hift+8




Out of Focus
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Don’t Forget
to Remove
Your Mask!






Focusing with the Canon Ra
The screen: It's full of stars!









Canon Ra 30x Magnification




Samyang 14mm /2.8 Lens



75 mm diameter Bahtinov mask
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Canon Ra 30x Magnification




Total Solar Eclipses
Past



Timing and Prompts







Total Solar Eclipse Shutter Speeds

1/2000 | 171000 | w500 | 1250 | 1125 | 1we0 | 130 | 1i1s | w8 | w4 | 1n




Fla Edt View Bookmark Label Adpestment

Ed:t-mm F\okhf 'I'Qn- Rotebe et  Fotste right d“ z

Tools Window Help

Checkmark 12345

High qualty Recpe data: Nusmber of mages: 34 Number of selacted images: 0
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2006 Total Solar Eclipse — Canon 20D



Total Solar Eclipses
Present
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Backyard EOS

BackyardEOS 3.1.11 - Premium Edition (500D-T1i) nnzn B ? L0 X
Camera Information Center ASCOM Focuser
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Backyard EOS
Capture Plan Center

' 7
!‘fé_‘; Capture Plan Center [TEST-Solar.txt)
o Frame Type Cable support Save To Mirror lodk
E LIGHT Camera US8 PC 0
Target Name Filter Delay
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Images Plus




Images Plus
Shutter Sequence Parameters

Connact and Download | Settings and Live View [ Focus Metrics  Capture J

Shugter Sequence Parameters

[ Loop Shutter Sequence

Dther Setup I Load |

Focus Tracking 1 Temperature Drop Comection
(o OH
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Other Eclipse Software
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Eclipsedroid for Android



Local Time i @ Solar N Eclipse "\Ta’mer'o

28

Tap 'Get My Location' to use current GPS location
You may also type in your own location values.

r Stop

|
!
f Latitude:

Longitude:

Address:

Max Jrd 1 .
i Burna KY 42028
Contact Eclipse Contact

Contact
13:22:28

00:00:00 00:00:00 | F Calculale Contact Tmes

m Cl: 16:54:30.9

Use Glasses For C2: 1B:22:28.3
cafeky

Partial Phagses

r check Position I [ save Eclipse Data I |
i Tap Button Below o Load Timas

| — - - -
[ ap (o Load Contact Timas

I D
TR not a mapping program. Remember, the
closer you are to the centerfing, the longer the

Auemnbila ol Boiailics

[ Adust” |

Local Time
s 03 : 58
Totality Duration

: 40

MAax Jrd
Echpse Contact
13:23:48 13:25:08
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Software / Apps

Acquisition



. The SkyX Pro

File Edit Display Orientaton Input Tools Telescope Help

 EEZTTETEIET <« @ - -
© 0 000 | - EHa FHEENs 2Fls EEZEEEETTIETE S S S IS 8 0 a0 'gv
== e . SR

LY

Find

Search for: Leol - Find . J ' . L . ) v

o ®®B N Q S s e
B8 S U e o B e B
| Details \ / Advanced \._@ o . £ ) ¥ . : l . e .

Object Information Report - CE ' ; : . .

Object Name: Leo I - 940
Mame 2: Leo I : Leo i0ne
Object Type: Eliptical Galaxy i a ”
RA (Topocentric): 10h 0Sm 29.9s ; . - ) . S / )
Dec (Topocentric): +12° 12' 40" . . L . : A
RA (2000.0): 10h 08m 28.1s ; i . > . - .o . 2
Dec (2000.0): +12° 18' 23" ' : 3Zag) Lol '
Azimuth: 186° 12' 17" o f . s s, al
Altitude: +59° 43' 47" . . - . . v 1408 .
Major Axis: 0.0 . N 2 E i T . . S
Minor Axis: 0.0 : . . : . 17he
Magnitude: 11.16 . ’ : : se S g
Rise Time: 16:27 . : . : P : ;
Transit Time: 23:15 = : T

Find

Filter Wheel
-

Related Search Results ’ . ' ’ ' R : R

Leo I ’ i = : , i ' L

i astro-Physics OB a6 @ s m E




@ PHD2 Guiding 2.5.0 - Lodestar,5V115,G11

File Tools View Darks Bookmarks Help

oL AV, NIR
v v

M Trendlines
B Corrections

RMS Error:
RA 0.75 (0.28")

B S — . T

H Reference Circle

RA/

@D

Camera Mount




Images Plus — DSLR Control
Works with Canon 20D, T1i and T4i. Not Ra
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Backyard EOS - DSLR Control
Works with Canon Ra
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SKyTracker Imaging
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Canon Ra 30x Magnification




Nova Cass — Canon Ra @ 185mm
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Nova Cass Enlargement
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Sagittarius — Ra + 105mm, 1/5




Cygnus — T1i + 35mm /5.6




~ Cygnus —Ra + 3omm /28



Cygnus — Ra + 35mm /2.8




Cygnus — Ra + 35mm 1/2.8




Comet Imaging
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Comet Lovejoy C/2013 R1
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Comet C/2020 F3 — Canon Ra GIFF
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C/2020 F3 — Canon Ra + SkyTracker




Deep Sky Imaging
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- C/2020 F3 — Canon Ra + SkyTracker



~ C/2020 F3 — Canon Ra + SkyTracker



AAVSO Photometry



The AAVSO
DSLR Observing Manual

AAVSO
49 Bay State Road
Cambridge, MA 02138
email: aavso@aavso.org

Version 1.4
Copyright 2016 AAVSO

ISBN 978-1-939538-18-5










Star Chart for beta Lyrae and R Lyrae
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Defocus Stars
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Star Chart for beta Lyrae and R Lyrae
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Tricks




Focusing Mask
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Uses for a Rubber Band









Aperture Adjust on an
Autofocus Lens



No electronic pins on this adapter!



Using a T1i and Lens: Turn Camera On




Bu

Ib, Adjust Aperture



While pressing Depth of Field
oreview, remove the lens




Attach to camera




Preventing Lens Creep
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Cheap “Zero” Mag Finder
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Reminder Labels

SULD, 2 sec delay

PEI =4 sec Delay "put down timer”
LC = SNutter/Exposure




General Information



Camera Control Software

« ImagesPlus $79.90 (Total package $239.95)

« BackyardEOS $50

« Canon EOS Ultility — free

« MaximDL $199 - $599.00


http://www.mlunsold.com/
https://www.otelescope.com/index.php?/home/&page=bye
http://www.cyanogen.com/maxim_matrix.php

Camera Control Software

 Eclipse Orchestrator - $109.00

« EclipseDroid USB - $2.99
Android Play Store

« Solar Eclipse Timer ?77?
Google Play


http://www.moonglowtech.com/products/EclipseOrchestrator/GSG_EOpro.shtml

Image Processing Programs

e GIMP —free

« Adobe Photoshop CC - $239.88/year

« ImagesPlus - $199.95 (Total package $239.95)



Image Processing Programs
Misc.

Deep Sky Stacker — free
AutoStakkert! — free
RegiStax 6 - free

IRIS - free

CCD Stack - $199.95
MaxIm DL - $465.00
PixInsight — 230 Euros
Nebulosity - $95



References

The New CCD Astronomy by Ron Wodaski (Out of Print)

Astrophotographer’'s Guide to the Deep Sky

A Guide to DSLR Planetary Imaging

An Advanced Guide to Astrophotography With DSLR Cameras
A Beginners Guide to DSLR Astrophotography

Photoshop for Astrophotographers

by Jerry Lodriguss -

Astro-imaging Software:

Digital SLR Astrophotography by Michael A. Covington


http://www.astropix.com/
http://www.astropix.com/HTML/I_ASTROP/SOFTWARE.HTM

References

* Photoshop Astronomy — Second Edition with Full Res Tutorials on
DVD-ROM by R. Scott Ireland



_ Thank Youl!
Have a Great Stellafane Convention

Questions?






	Slide Number 1
	Slide Number 2
	Enviroment
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Equipment
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Takahashi Epsilon-180�7-inch f/2.8 Hyperbolic Astrograph
	Guide scope�Orion 90 mm f/5.6 Refractor
	Equipment
	Slide Number 26
	Canon Rebel T1i (500D)�“Unmodified”
	Slide Number 28
	Canon Rebel T4i (650D)�“Unmodified”
	Slide Number 30
	Canon Ra (500D)�“Hydrogen-alpha sensitive”
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Filters
	DSLR Light Pollution Filter
	Slide Number 38
	Slide Number 39
	Slide Number 40
	ISO Setting
	Slide Number 42
	ISO Setting 
	ISO Setting 
	Increasing ISO �Increases Sensitivity�WRONG! �
	Increasing ISO �The signal is amplified��
	Qualifying your camera
	Qualifying your camera
	Qualifying your camera
	ISO Variance Test
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Slide Number 55
	Slide Number 56
	Focusing
	Focusing�
	Slide Number 59
	Slide Number 60
	Slide Number 61
	Slide Number 62
	Slide Number 63
	Slide Number 64
	Slide Number 65
	Slide Number 66
	Slide Number 67
	Slide Number 68
	Slide Number 69
	Slide Number 70
	Don’t Forget �to Remove�Your Mask! 
	Slide Number 72
	Focusing with the Canon Ra
	Slide Number 74
	Slide Number 75
	Slide Number 76
	Slide Number 77
	Slide Number 78
	Slide Number 79
	Slide Number 80
	Total Solar Eclipses
	Slide Number 82
	Slide Number 83
	Slide Number 84
	Slide Number 85
	Slide Number 86
	Slide Number 87
	Slide Number 88
	Total Solar Eclipses
	Slide Number 90
	Slide Number 91
	Slide Number 92
	Slide Number 93
	Slide Number 94
	Slide Number 95
	Slide Number 96
	Slide Number 97
	Other Eclipse Software
	Slide Number 99
	Slide Number 100
	Slide Number 101
	Software / Apps
	Slide Number 103
	Slide Number 104
	Slide Number 105
	Slide Number 106
	Slide Number 107
	SkyTracker Imaging
	Slide Number 109
	Slide Number 110
	Slide Number 111
	Slide Number 112
	Slide Number 113
	Slide Number 114
	Slide Number 115
	Slide Number 116
	Slide Number 117
	Slide Number 118
	Slide Number 119
	Comet Imaging
	Slide Number 121
	Slide Number 122
	Slide Number 123
	Slide Number 124
	Slide Number 125
	Deep Sky Imaging�Telescope
	Slide Number 127
	Slide Number 128
	AAVSO Photometry
	Slide Number 130
	Slide Number 131
	Slide Number 132
	Slide Number 133
	Slide Number 134
	Slide Number 135
	Slide Number 136
	Slide Number 137
	Slide Number 138
	Slide Number 139
	Slide Number 140
	Slide Number 141
	Focusing Mask
	Slide Number 143
	Slide Number 144
	Slide Number 145
	Slide Number 146
	Uses for a Rubber Band
	Slide Number 148
	Slide Number 149
	Aperture Adjust on an Autofocus Lens
	Slide Number 151
	Slide Number 152
	Slide Number 153
	Slide Number 154
	Slide Number 155
	Preventing Lens Creep
	Slide Number 157
	Slide Number 158
	Cheap “Zero” Mag Finder
	Slide Number 160
	Slide Number 161
	Slide Number 162
	Slide Number 163
	General Information
	Camera Control Software 
	Camera Control Software 
	Image Processing Programs
	Image Processing Programs�Misc.
	Slide Number 169
	Slide Number 170
	Slide Number 171
	Slide Number 172

