Astroimaging — Setup and Operation
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Outline:

Mount

Telescope

Cameras

Balance Mount
Acclimation

Cabling & Computer
Polar Alignment
CWD Position

4 Star Align
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Camera Control Software
11. Focus
12. Install Guide Scope
13. Check / Set Sensor Temp
14. Gather Darks
15. Go To Target
16. Guiding
17. Framing
18. Adjust Guiding

19. Start Image Sequence | | b
20. Flat Lights, Flat Darks, Bias PR 3% & e
21. Results
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Predefined location helps
with polar alignment

Marked Locatioh

Polaris — above vent pipe

S. Douglas Holland
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Table — A good table is a big help

Mount — 35 Ibs., a little difficult
to get in place. Motors seem
fragile. Care needed to not

damage.

S. Douglas Holland
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Level —
1. Polar alignment —
Reproducing position
aids polar alignment.
2. Mount will work fine if
not level.

« Add weight.
« Re-check level.
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Polar Scope

Goes here

S. Douglas Holland
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Kenko Polar Finder Instructions
Rev. 2 - 14 Mar. 2005

2,
Northern Hemisphere

M O re O n p 0 I ar al I g n l I l e nt | ate r The updated northern hemisphere alignment points remain essentially as previously described, with the same three
0-20-3 ler that the tick marks for the second and third

stars used for alignment purposes. The text “N-03-1 0" is a remind
stars are for 2003, 2010, 2020, and 2030, respectively.

But:
1. Polar scopes will not work if reticle not
aligned.
2. Two polar scopes purchased. Both
did not have correctly aligned reticles.
3. Aligned during the day by:
a) Pointing center at distant target
b) Rotating axis
c) Adjusting set screws to get center
to stay in center
d) Be careful not to break — reticle
made of glass
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Mount Control System
- DEC Motor

RA Motor

Velcro

S. Douglas Holland



Astroimaging — Setup and Operation

Saddle — Two common styles:

Losmandy ‘D’ Style

Vixen Style

S. Douglas Holland
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Telescope

- -

der) > Pouslsiland G ide Scope & Guide Camera

1x Finder (Red Dot Fin
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Options for Guiding

Guide Scope

Short focal length (132mm)
Low focal ratio (f/3.2)

Pros: Easy to find stars, Super
easy to use

Cons: Not on axis with image
(flexure), Low focal length
limited to short focal length
imaging telescope.

Guide Scope

Longer focal length
(600mm)

High focal ratio (f/12)
Pros: Easy to find stars,
Longer focal length works
with longer focal length
imaging scope

Cons: Not on axis with

image (flexure)
S. Douglas Holland

Image scope focal length

& focal ratio

Pros: No flexure, Same optics
as imaging system

Cons: Can be very difficult to
find guide star, drives framing
of imaging target, hard to
focus guide camera, pick off
prism royal pain in the neck for
aberrations if not perfectly
lined up.
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Cameras

Focal Reducer
Produces f/6.68

Hydrogen Alpha (Ha)
Filter

CCD Camera
& Bulb Blower

S. Douglas Holland
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N -
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Camera connected to focuser
with 48mm ext_ension tubes
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Set Guide Camera East & West Imaging Camera angle due to
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Set Focus:

1. Keep document of different configuration focus settings
2. Gets close to correct focus

S. Douglas Holland
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Setup and Operat

ing —

Astroimag

Balance Mount

Balance in Right Ascension (RA)

> Heavy East for imaging

Balance in Declination

S. Douglas Holland
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Acclimation

Remove dust cap for acclimation

S. Douglas Holland
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Cabling & Computer

N
\
Camera Powef —~ Hang on mount Camera Power |
A ¢ -
» “w‘;gm{?.
Fabric USB cables — less stiff Fabric USB cables — no snag

S. Douglas Holland
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o o e SO Y

R
i GPUSB
. Shoestring Astronomy

GPUSB — USB to ST4 Autoguider Port

BN WA=

GEM!
SYSIL

Two options:
1. Autoguiding Port (ST4 Style)
2. ASCOM (Usually RS232 Port)

S. Douglas Holland
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USB-C to USB 3 adapter — works well

S. Douglas Holland
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Polar Alignment

Need to remove covers and rotate in DEC to open up
hole for polar alignment scope.

= Met guy at star party that could not figure this out
and could not polar align his scope

S. Douglas Holland
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Using Polar Alignment Scope s sk

Kenko Polar Finder Instructions
Rev. 2 - 14 Mar. 2005

=N

Northern Hemisphere

essentially as previously described, with the same three

ints remain ly
stars used for alignment purposes. The text “N-03-10-20-30" is a reminder that the tick marks for the second and third

1.

stars are for 2003, 2010, 2020, and 2030, respectively

Rotate Polar Scope so that Big
Dipper & Cassiopeia are in right
place as in sky (on Celestron, rotate
entire RA axis)
Move Altitude and Azimuth knobs to
get Polaris, “Second Star” and “Third
Star” in right position
Usually able to get within a few
arcminutes using this method
llluminator

a) Use llluminator

b) Light pollution — not needed

c) Shine flashlight in from front of '

polar scope 4

S. Douglas Holland
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Counter Weight Down (CWD) Position

= Other mounts have “home position” marks.

Also — Utility to return to CWD position
when done. Facilitates multiple night
setup storing sky modeling data from
previous alignment

Right Ascension (RA)

i T
Declination (DEC)

S. Douglas Holland
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4 Star Alignment

Turn scope control system ON
Set / check Latitude & Longitude
Set / check time & date

4 star align: 2 West, 2 East

W

- ¥ ¢
Ab\\\'s
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Use 1x Finder Scope / Red Dot Finder

« Center star in field of view in imaging camera
» Use Histogram Equalization — Ha filter dims stars
» Re-adjust 1x finder to match imaging camera

S. Douglas Holland
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Camera Control Software

BackyardEOS 3.0.3 - Classic Edition

Ede

Frame &
Imaging Focus
13:14:17 Canon drivers ‘CanonV initisized
13:14:19 Shutter counter= 5280
13:14:20 Canon EOS DIGITAL REBEL XSi CONNECTED!

Image Center

Planetary

" /‘\
P/

Drift Align

Backyard EOS for DSLRs

Camera Information Center

= BULB 8
2 M £ . £ Off

I RAW-4AL i W

! e

S. Douglas Holland

N

131435 ?

s 0%

800 @ |
PHD Daylight Setting

Weather Center

Histogram Center

2 o [Real
Reset

Capture Plan Center
Frame Type Cable support Save To Mirror lock
LIGHTS Camera USB PC v of=
Target Name Filter Delay

M 0

Duration ISO Pause

Exposures Shutter
1 155 BuB =]
[ia]
0=

0= I

15 1600 B4 ogl

e
OEB
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CCD Cameras -
| use Matlab for imaging camera control — All custom made software.
=> Custom made CCD cameras.

Other commercially available options: MaximDL, Sequence Generator Pro, etc.

HOME

A J [ ] Find Files IF]

Lgg (Mo

New New New Open |._|Compare Import Save
Script Live Script v v Data Workspace

Name
focus_SC8300_hist.m
focus400_SC8300.m
focus_
make_flat_darks_SC8300.m
make_flat_lights_SC8300.m
get_vid_SC8300_histm
get_vid_SC8300.m
long_exp_seq1_darks_SC8300.m
exp_seq_SC8300_wdither_phd2.m
long_exp_seq1_SC8300.m
wr_TEC_set_point_285.m
set_temp_8300.m
rd_temp_8300.m
focus600_SC8300.m
ither_script.vbs

Details

Select a file to view details

i, New Variable

Open Variable v

Clear Workspace w

Date Modified
11/10/2018 11
11/6/2018 7:09 PM
11/6/2018 7:02 PM
11/6/2018 6:19 PM
11/6/2018 5:56 PM

10/29/2018
9/19/2018 1:09 AM
/2018 1
9/18/2018 1
9/18/2018 3:27 PM
9/18/2018 2:02 PM
9/17/2018 6:21 PM
10/28/2016 8:09 P.
10/22/201 P

Favorites

Analyze Code

(o) Preferences (A

L Run Time

Layout [~} Set Path Add-Ons
|4 Clear Commands v v v

S. Douglas Holland

2 (4 Community
4
+* Request Support
Help
v Learn MATLAB

setup_byte
o t1
2
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22.2062
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4 Figure 9

4x — No Histogram Equalization TS LT PR LT

é Figure 2
File Edit View Insert Tools Desktop Window Help

ide| k| ° DOEL- 2 08 O

Frame number
5

1x — Histogram Equalization

Frame number:

5

S. Douglas Holland
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Masking tape focus lock

More on this later =>

S. Douglas Holland
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Install Guide Scope

Remove 1x Finder,
replace with Guide
Scope

S. Douglas Holland
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4\ MATLAB R2018a

HOME

[, New Variable e Analyze Code 1 & 2 4 Community
L[] FindFiles 3 . = Bl {0) Preferences (L1 - f
L1 Open Variable v /i Run and Time + Request Support

New New New Open |..|Compare . Favorites Layout [y Set Path Add-Ons  Help
v

Script Live Script v v D: W p |7 Clear p v v |4 Clear Commands v v | Learn MATLAB

~ 1t & » C: » Users » sdh » Documents » Matlab » Matlab Sony S backup 180422 » SC8300 »

Current Folder @M Command Window ®

Name Date Modified >> rd temp )0

dither_phd.m 2/4/20169:30PM Sensor Temperature setup byte
dither_phd_old.m 9/23/2015 8:02 PM S

%) Dither_script.vbs 10/22/2016 9:25 P... Sensor Temperature read. 151 config_byte 63"
exp_seq_SC8300_wdither.m 11/8/2015 7:26 PM Sensor Temperature -11.731250 degrees C cod 0

*) exp_seq_SC8300_wdither_phd2.m 9/19/2018 12:10 ... nbi Temperature setup byte written. Qd'.ata,reg ‘55"

fix_hot_pixels.m 4/17/2015 7:39 PM i Temperature c« [ dfff_from_ZS %8-3600

] focus300_5C8300.m 5/2/2015 11:43 PM . TS 862500 degrees C [0 diff_in_DN ‘33‘6'4912

*') focus400_SC8300.m 11/6/2018 7:09 PM i 2 . . - I/ exposure_length FF

= >> set_temp 8300 frm_cnt 5
focus600_SC8300.m 10/28/2016 8:09 P.. —=Th L B ] frm_
focus_fwhm_SC8300.m 1/29/2016 1:22 PM Enter temperature target value in degrees C -12 fs_flag
" focus_SC8300_histm 12/4/2018 6:35 PM TECESebFoint: Nriuens f :
) focus_SC8300.m wepoisro2pm | >> | 1Mzl
fwhm2.m 5/31/2014 6:25 PM ' Jkim -
get_vid_darks_SC8300.m 12/18/2015 5:51 P... 9

] get_vid_SC8300_histm 10/29/2018 9:41 P. kimg16_256
— get vid_. _NIst. G oot 1 number_of_frames

focus_SC8300_histm (Script) v row
I|'s
Filename: focus_SC8300.m 1 set_value

ensor Temperature conf byte written. |=1" command_plus_data_word

lcpt valile 12 hite

Need to decide on a constant temperature for imaging

S. Douglas Holland
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Gather Darks Target not yet in view due to trees. Gather darks while waiting.

Dark calibration frames required to subtract thermal noise from images.

Data Tools Help
TR tiIe= 20 4L 4h0DO0BG

Tl eeEN s e®m I D2OAN

[THor <] & « « m » » @ 7

wM37 - California Nebula
e % Flaming Star .

- & Mor X
M33\=®inwhee]

“Trianguly

TE® |\ M45 (The Pleiades
* #Crab Nebula endyj s
! la

M1 * o : : : .+ Algy savye
. . . o .  hiMerope Nebula

N J Tempel's Nebulg

S. Douglas Holland
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Go To Target

1 3o Capella
&

Go To IC417 in Auriga i
via hand controller 34p @ Menkslinar
.?v?J.-I-E.B
?i:r:ﬂﬁiﬁ -+ . ®Flaming Star
. 3 i
3-‘,:[43?

‘"

S. Douglas Holland
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A word about light pollution

BAADER FILTER

T T i I | P H-alph
A O Y N ) T ) IO -alpha 7nm

S. Douglas Holland
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Guiding

@ PHD2 Guiding 2.6.5 - ATBRC_SC2M034a_OAG PH D2 GUldlng

File Tools View Darks Bookmarks Help

Connect Equipment X

Equipment profile 162mm_Guide_Scope_SC2M034a v |Manage Profiles ~

Select your equipment below and click Connect All to connect, or click
Disconnect All to disconnect. You can also connect or disconnect individual
equipment items by clicking the button next to the item.

Camera SC2M034a Camera (ASCOM) -(: m Connect

Mount GPUSB Connect

Aux Mount |None

More Equipment ...

Connect All

)
#la
A

L1 L | [ Do [cat [9]

S. Douglas Holland
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Advanced setup

Advanced setup
Global Camera Guiding Algorithms

Global Camera Guiding Algorithms
Global Settings

Camera Settings
Language: |System default [JReset Conf!gurat\on‘

General Properties
[[JReset "Don't Show Again” messages

Noise Reduction: None Time Lapse (ms):| 0
Software Update

) . Auto Exposure
Automatically check for updates Only check for major releases

Min: 1.0 s v Max: |50 s Target SNR: | 6
Log File Location

C:\Users\sdh\Documents\PHD2 Browse...

Camera is not connected. Additional camera properties may be available if you connect to it first.
[ enable diagnostic image logging

Star Saturation Detection
Save Guider Images

Camera-Specific Properties

Pixel size:| 375 |5

Disconnect nonresponsive

[J use Subframes
camera after (seconds):

Dither Settings
Mode: @ Random (O Spiral

[JRA only Scale: | 1.0

Cancel

Cancel
Advanced setup

Advanced setup
Global Camera Guiding Algorithms

Global Camera Guiding Algorithms
Guider Settings
g Mount Guide Algorithms
Guide star tracking

Star Mass Detection Right Ascension Declination
Search region (pixels): | 25 — =
Enable Tolerance: | 50.0 |5

Hysteresis Resist Switch
Minimum star HFD (pixels): | 0.0

Hysteresis Guide Algorithm ResistSwitch Guide Algorithm

Hysteresis:| 5 |5 Aggressiveness:| 100 |-~
Calibration B = X
r Aggressiveness: | 50 = Minimum Move (pixels):| 0.18
Focal length (mm): Calibration step (ms):| 1350 = Calculate..

Minimum Move (pixels): Vo_z[) ] : Fast switch for large deflections
[[] Auto restore calibration [[] Assume Dec orthogonal to RA

Use Dec compensation

Backlash Compensation
Shared Parameters

[JEnable  Amount:| 20
Always scale images Fast recenter after calibration or dither

Min:[ 20 |2 Max[20 |2
Max RA duration: | 2500
[CJReverse Dec output after meridian flip Enable mount guide output =

Max Dec duration:| 2500 |-

Dec guide mode: Auto v

Reset

S. Douglas Holland

Cancel

Cancel
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SC2M034a Setup

Select COM Port 1to 16

SetGain: 1. 2. 40r8

Camera configuration

Set Integration Time
0.4 to 8 Seconds

Set Sensor ReadChipVersion Cancel

Connect Equipment X

Equipment profile 162mm_Guide Scope SC2M034a Manage Profiles ~

Select your equipment below and click Connect All to connect, or click
Disconnect All to disconnect. You can also connect or disconnect individual
equipment items by clicking the button next to the item.

Connect camera & mount Camera |FEeMIiBCalie o

Mount

Aux Mount 'None

More Equipment ...

Disconnect All

S. Douglas Holland
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PHD2 Guiding 2.6.5 - 162mm_Guide_Scope_SC2MO034a

File Tools View Darks Bookmarks Help

BN ———

ELooping | ‘SNR 20.3 I ‘ ‘ ‘ » |
' S. Douglas Holland '
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@ PHD2 Guiding 2.6.5 - 162mm_Guide_Scope_SC2M034a X @ PHD2 Guiding 2.6.5 - 162mm_Guide_Scope_SC2M034a

Eile Tools View Darks Bookmarks Help File Tools View Darks Bookmarks Help

v@|——\-a\ /10 @r——m,g\

® rHDR
File Todd

Weststep 1,dist=00 | |SNR 207 | : | [ca @] West step 11,dist=189 |  |SNR 205 | [ca [@]

Bfieoo | sendh R Ligy et
""""""""""""""""""""""""""""""""""""""" s R At S R
coEEl: B (® BR | - [® A
Clearing backlash step 3] ISNR 205 ‘ I I I I ‘I Southstep 4, dist=23.9 I ISNR 208 ‘ I I I l ‘I

S. Douglas Holland
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Graph / History

& -
Clear

M Trendlines
Corrections

~ RMS Error [px]:
12.0:
P RA0.19(0907)

Rateiss ot QRSP by vovio (EE]  oc:Aor vovio (RIS
J 00 sops e R 4

(=]
MATLAB Celestron's ASCOM DeepSkySt...
R2018a TheSky Diagnostics (64 bit)
3 | 3 |
Word PowerPoint Excel Microsoft
Office Visi...

E‘T m & &

BackyardEOS BackyardRED PHD Guiding PHD Guiding PHD2 #2

v3 2 .
o BN - o - [>a
ﬁl E’ Guiding [ [snr 208 | | [ca [®]
OrCAD OrCAD PSpice AD

Capture Layout Plus

£ o o

Internet Acrobat ProfileExpl...
Explorer Reader DC

-
o g
Remote PC FigureXP.exe
Server - Shortcut

- O Type here to search i)

g
]
B
[ |

B e .%#o")ae(;ﬂ@ﬁ/\ﬁﬁﬂ‘w:‘BPMD

12/4/2018

S. Douglas Holland
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Framing

Actual Pixels Fit Screen Print Sze

| Histogram

. * [C417, Emission Nebula In Auriga
The Holland Observatory ' « LRGB: L(Ha), R(Sll), G(Ha), B(OIll); 10x12min each
12/29/11 ¢ 200mm f/5 Newtonian, SC285 Camera

o . \ 10:22 PM
- 8 i_ a m @ ;(Q < B 7 12/4/2018
S. Douglas Holland
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Adjust Guiding Guide South

y. +/-4" v VA :
Settings ~ [HEM A i Wi
= J / X /\ ﬂ\
j i/ \ / ' f ﬂ/\
" \, / { !
M Trendlines e T "{f']’ """"""""" o S e R S
g " J v H
™ Corrections 7 0 |10 1 || O o | 1| . A0 | 1. 11 e s O RS R———|
' XL N SR . S— || S '

_______________________________________________________________________

RMS Error [px]:
RA 0.19 (0.92")

Dec 0.09 (0.45") RA: Agr a Hys a MnMo DEC: Agr a MnMo
L0209 scope s EENED v N becrease Dec

Aggressiveness

History

y. +/-4"  ~

Settings ~

Clear T
A A\/
.Trendlines 1\! ------------------------------------------------------------- \,.____,__..,,,,__________._,__..__,,,,__.,____,' -----------------------------------
M Corrections > 1 [ A S SR || <. Sy O B0, 7 s Y B s e m me pese e
' 2 o R, R T s S

.......................................................................

RMS Error [px]: ;
RA 0.14 (0.67")

Dec 0.22 (1.07") | RA: Agr a Hys a MnMo DEC: Agr ﬂ MnMo
RATgtsg-%§2<21-26") scope: Mx RA [EERE M o= B

S. Douglas Holland
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Start Image Sequence

Imaging with Dithering

!

h M Trendlines
Corrections

Nios
12.0sp

RMS Error [px]:
RA 0.15(0.72")

Dec 0.16 (0.75")  RA:Agr a Hys E R =
@) 0 oo BEE o< EEIB

4\ MATLAB R2018a

DEC: Agr a MnMo

HOME

= ] d L ) New Variable ) s Analyze Code (J 2 ¢35 Community
[ s L ‘—+ [ Find Files & g {0 Preferences (A o/
» Open Variable w ’> Run and Time Request Support

uy,

New New New Open |L|Compare  Import Save Favorites Layout [~ Set Path Add-Ons  Help
v v v

Script Live Script ¥ v Data Workspace ) Clear Workspace v v |.# Clear Commands v Learn MATLAB

Value

khla

|=l" command_plus_data,

|=l" config_byte

{cI current_file_name 'IC417_Ha_1minc...

od 0

|=l data_reg 195;

{1 diff_from_25 40.3600

[ diff_in_DN 354.0351

|«"| Exposure_Length 'FFP

|11 exposure_time 1

|1 file_name_prefix 'IC417_Ha_1minc_'
Details ) r ex e rame ni s 0 H frm_ent

1 fs_flag

Select a file to view details

10:56 PM D
12/4/2018

S. Douglas Holland
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Single 10 minute exposure

% | Adobe Photoshop
File Edit Image Layer Select Filter View Window

Q - (|]Q | O o Fit 1 d Adt =5 Fit Screen Print Size

| 1 1C417_Ha_10min_2.ti 33.3% (Gray/16#)

.

Doc: 15.9M/15.3M

S. Douglas Holland



Astroimaging — Setup and Operation

Flat Lights, Flat Darks, Bias

Too bright

4 Figure 3

File Edit View |Insert Tools Desktop Window Help

ide | RRO®DELEL- 2| 0E

Want mid-level grey:
16 bit images 0O to 65,535
Want flat light around 32,000

Frame number:
2

S. Douglas Holland
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Too dark

4 Figure 4

File Edit View Insert Tools Desktop Window Help

RROVLEL-E 0B @

Frame number:
1

S. Douglas Holland
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About right

4 Figure 2
File Edit View Insert Tools Desktop Window Help

Hda k| ® DOEL- S 0E

tl ¥ » C: » Users » sdh » Documents » Matlab » Matlab Sony S backup 180422 » SC8300 »

Current Fo N Command Window

Name Date Modified

fix_hot_pixels.m 4/17/20157:39PM  °
focus300_SC8300.m 5/2/2015 11:43 PM
focus400_SC8300.m 11/6/2018 7:09 PM & 1 third image frame sync byte:
focus600_SC8300.m 10/28/2016 8:09 PM Image frame sync obtained.
focus_fwhm_SC8300.m 1/29/2016 1:22 PM Image 2 read into array.
focus_SC8300_hist.m 12/4/2018 6:35 PM
focus_SC8300.m 12/5/2018 10:05 AM
fwhm2.m 5/31/2014 6:25 PM
get_vid_darks_SC8300.m 12/18/2015 5:51 PM
get_vid_SC8300_hist.m 10/29/2018 9:41 PM

t image frame sync byte:
i second image frame sync byte

focus_SC8300.m (Script)

Filename: focus_SC8300.m
Frame number:
2

S. Douglas Holland
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Make flat lights

MATLAB R2018a

HOME PLOTS APPS

Ler B oap
New New New
Script  Live Script v

L [ FindFiles

Imp

Open | .J Compare
v Da

4\ MATLAB R2018a

HOME APPS

L L% [ Find Files
New New
Script  Live Script

{1z Compare

Current Folder
Name

gy Ry A R
long_exp_seq1_SC8300.m
make_flat_darks_SC8300.m
make_flat_lights_SC8300.m
PHD_Dither.exe
PHD_Dither_Timer.exe
rd_temp_8300.m
rd_tempregs_285.m
SC8300 DARK FRAME PROBLEM.docx
set_temp_8300.m

: Using_PHD_Dither.pdf

Import
Data

[, New Variable
[} Open Variable v

Save
Workspace | Clear Workspace

Date Modified

g vt e v

9/18/2018 11:34 PM
11/6/2018 6:19 PM
11/6/2018 5:56 PM
10/22/2016 9:25 PM
10/22/2016 9:25 PM
9/17/2018 6:21 PM
4/17/2015 7:39 PM
3/9/2016 9:22 AM
9/18/2018 2:02 PM
10/22/2016 9:25PM v

make_flat_lights_SC8300.m (Script)

Filename: make_flat_lights_SC8300.m

Busy

v

» | Analyze Code

Favorites

| 2) &
5 {0} Preferences ee] WIS
L. Run and Time

Layout (-7 SetPath  Add-Ons

Help
v | ClearCommands v v v -

ghts_SC8300
15

Enter number of frames

Received first image frame sync byte:
Received second image frame sync byte:
Received third image frame sync byte:
Image frame sync obtained.

Community

‘5 Request Support

Leam MATLAB

@

Workspace
Name
da
[ ans
fod
|cl" data_reg
|5l exposure_length
1 frm_cnt
fs_flag
i

img_fs

J
kimg16
number_of_frames
row

1®s

<

» C: » Users » sdh » Documents » Matlab » Matlab Sony S backup 180422 » SC8300 »

@l Command Window [O Workspace

Current Folder

Name

focus_SC8300.m

fwhm2.m

get_vid_darks_SC8300.m

get_vid_SC8300_histm

get_vid_SC8300.m

hotpixel_correction.m

hs_err_pid3636.log

IniFile.dll

jtcp.m

long_exp_seq1_darks_SC8300.m
long_exp_seq1_darks_SC8300.m (Script)

Filename = long_exp_seq1_darks_SC8300.m

Make bias

Date Modified

vy e

12/5/2018 10:05 Al
5/31/2014 6:25 PM
12/18/2015 5:51 PM
10/29/2018 9:41 PM
10/29/2018 3:20 PM
4/17/2015 7:39 PM
10/22/2016 9:01 PM
10/22/2016 9:25 PM
5/31/2014 6:25 PM
9/19/2018 1:09 AM v

v

300
15

>> make_flat_darks_sC
Enter number of frames
Enter file name sequence
Re
Received
Received third image frame syn
Image frame sync obtained.

ved fi

prefix flat d
rst image frame sync byte:
second image frame sync byte:

Name

|57 current_file_name
k_SC8300_127mm Refractor_ ||[iid
|cl" data_reg
|=l"| Exposure_Length
| file_name_prefix
frm_cnt
fs_flag
i
img_fs
HH;j
kimg16
number_of_frames
L] row
1€)s

55

c byte:

<

Value

‘flat_light_SC830.. »
0

55°

FE
‘flat_light_SC830...

15

AT IIgNT_SCB30U_TZ7TIT_KeTractors.ur
flat_light_SC8300_127mm_Refractor9.tif
flat_light_SC8300_127mm_Refractor10.tif
flat_light_SC8300_127mm_Refractor11.tif
flat_light_SC8300_127mm_Refractor12.tif
= flat_light_SC8300_127mm_Refractor13.tif
= flat_light_SC8300_127mm_Refractor14.tif
= flat_light_SC8300_127mm_Refractor15.tif

TZ75720T8 TU: W
12/5/2018 10:22 AM
12/5/2018 10:23 AM
12/5/2018 10:23 AM
12/5/2018 10:23 AM
12/5/2018 10:24 AM
12/5/2018 10:24 AM
12/5/2018 10224 AM v

End of
>> make flat darks_!
Enter number of frames

images
300

15
Enter file name sequence prefix bias_
first image frame sync byte:
age frame sync byte:

Received

Received second

long_exp_seq1_darks_SC8300.m (Script)

Filename = long_exp_seq1_darks_SC8300.m

S.D

Received third image frame sync byte:

Image frame sync obtained.

uglas Holland

== g
|=l"| exposure_length
|e1n file_name_prefix

frm_cnt

fs_flag

i

img_fs

J

L kimg16
number_of_frames
row

s

<

Value

1000 u
3.2970e+04
0

55°

B

2

1

2

Make flat
darks

Value

‘flat_dark_SC830...
0

550

7
‘flat_dark_SC830...
15




Astroimaging — Setup and Operation

Flat Light:
Histogram
Equalized

S. Douglas Holland




Astroimaging — Setup and Operation

Bias:
Zoomed In
Histogram Equalized

S. Douglas Holland



Astroimaging — Setup and Operation

Results

Took 14 x 10
minute exposures:

1 to 4: good .
5,6,7: bad tracking |

8 to 14: lost focus

S. Douglas Holland



Astroimaging — Setup and Operation

Focus slip issue:
Drilled and tapped focus set screw

S. Douglas Holland



Astroimaging — Setup and Operation

e 4x10
g . minutes
e o . ~ + Only 40
i $ & i .:-.'? g i | minutes
\ ) R , ' - .+ Vignetting
. ~+ Indicates
L R ' : potential for
future
image

S. Douglas Holland



Astroimaging — Setup and Operation

» Other image
taken with
same
configuration

« 36x10
minutes

* 6 hours total

. .
N \ &R
. vt E e <o il ® “ .
. NGC7000 - North America Nebula in Cygnus
o ©+ 26 %10 minute exposures, Hydrogen Apha (Ha
- - . 127mmRefraclorat(/6.68, SC8300 Camera

S. Douglas Holland




Astroimaging — Setup and Operation

The End

S. Douglas Holland



