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Composition of the Sun

% atoms % mass
Hydrogen AR 71.0
Helium 8.7 27.1
Oxygen 0.078 0.97
Carbon 0.043 0.40
Nitrogen 0.0088 0.096
Silicon 0.0045 0.099
Magnesium  0.0038 0.076
Neon 0.0035 0.058
Iron 0.0030 0.14

Sulfur 0.0015 0.040
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Visible Light Region
of the Electromagnetic Spectrum

UltraViole
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Simplest way to observe the Sun: Eclipse Glasses

— o - —
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Visible Light Filters: Milar Film and Glass
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Visible Light Blocking Filters or Herschel Wedges
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Visible Light Solar Scope
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Visible Light Solar Scope
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Visible Light Region
of the Electromagnetic Spectrum

UltraViole
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Main Source of energy and the main
absorbsion/emission of light is caused by Hydrogen fusion
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The Fraunhoffer Absorption lines for the element Hydrogen

The Emission lines for the element Hydrogen which correspond
to the absoption lines for the same element

"
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2 DayStar Quantum Contral =|0] x|
Fis Controls Display Settings Help
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Band pass and visual effect of it
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Band pass and visual effect of it
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Band pass and visual effect of it
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Dedicated H-Alpha Solar Scopes
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Dedicated H-Alpha Solar Scopes

Lunt LS60Ha
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Dedicated H-Alpha Solar Scopes

Lunt LS60Ha

Coronado SolarMax 90
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Dedicated H-Alpha Solar Scopes

.... But if you are cost conscious....... :
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Dedicated H-Alpha Solar Scopes

.... But if you are cost conscious....... :

Coronado SolarMax40, PST-H-Alpha, or Lunt LS35-Ha
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Dedicated H-Alpha Solar Scopes

.... But if you are cost conscious.......
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Dedicated H-Alpha Solar Scopes

.... But if you are cost conscious....... :

Use a H-alpha filters with a good blocking filter combination
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Dedicated H-Alpha Solar Scopes

.... But if you are cost conscious....... :

My original blocking filter was mismatched with the aperture of my
H-a filter. Observing was fine, but the detail for imaging was not there
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What about Calcium-K observing?

I can’t see anything with the un-aided eye,
but my camera does very good atit. ©
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Light from singly-ionized calcium ions in the Sun's
upper photosphere and chromosphere (up to 2000 km
altitude). e

Because the blue Calcium K Line (393.3 nm) is sensitive
to magnetic fields, magnetically active structures show
up in high contrast against the surrounding
chromosphere. |

Places where moderate magnetic fields exist show up
bright whereas images of high magnetic fields are dark
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TWO strong absorption lines at 393.3nm and at
396.9nm, known as the K and H lines.

Researchers have previously avoided the H line for

academic research, as it is very close to the Hydrogen
Epsilon line.

However, as the visual spectrum ends at approximately
400nm, the further we venture below this wavelength,
the more difficult it is for observers to visually see the

image. The H line for visual observations, is much
closer to the visual spectrum
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Sun, AR1176, 83, 84 2011-04-04 14:52UT CR2108 PST-CaK, DMK41AUD2 AS Theo Ramakers, Social Circle GA
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What about imaging?



Charlie €lliott Chapter ]\

What about imaging?

[ image using the DMK21AUO04.AS and

DMK41AUQ02.AS monochrome cameras without
any filters.

Use the loss-less codec Y800 in both fields.
Save the videos as AVI.

For the sun I capture between 300-500 frames.
[ include camera settings in the file name
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What about imaging?

YIYHNG 3)

324NOSONIDYIN| Y

LT
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What about imaging?

My standard camera settings for a whole disk
image are:

Gamma: 046  Exposure: 625 Gain: 260

For a Prominence image:
Gamma: 158  Exposure: 625 Gain: 260
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Gam 260 i Gamma: 046 Exp. Tlme 1 / 625

File e e Window Help

O | o]l

D DMz 41AU02.A5 (2010291) [50%] [live] Record Video File

Y800

Filename

.. \sun-M-Ha-15¢ 50-0003 11-09-C T

Information

Lirnit: 500

'3 6 m 5] WiE e ™ @2 ®H % o) 1000AM |

|
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Gain:260 Gamma: 158 Exp. Time: 1 /625

apture

O E =@ |l

c jl— Auto
=[=

Filename

LGAsun-Ha-1

Information

Recorded: 0

Linear
{* Logarithmic

I~ Clip at

& € = E WiECh™@ 4 € H % @ . @) 1000AM l':
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Gain:260 Gamma: 046 Exp. Time: 1/158

E=rE

File D Capture  View
D E |l ' : L
Y mput [-na- <[ Fes
un--Ha-046 -0005 114 ME>.avi [0
e Mjr Auto
e Hr

D D 41AUO2.A5 (2010291) [50%] [live] = |[=) Record Video File

. \sun-N-Ha-046- 0005 11-09-C BT

Information

Limit: 500

» € m m W e S g & BN @ ol ) 10:06AM r

Exposure time 1/154 sec
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Gain:260 Gamma: 046 Exp. Time: 1/120

e=rae

AU02.AS (2010291) [50%] [live] Record Video File

Filename

. \sun-H-Ha-046-12 005 11090 BT

Information

Limit: 500

o

Mo @ .l ) 10:06 AM

Exposure Time 1/120 sec.
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Now I process the videos in Registax Versibn 6
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Load the AVI you want to process

R, Registax processing AVI: C:\Users\owner\Documents\Astro\Presentations’
Select  MRU~ Flat/Dark/Reference v Tools~ Settings ~ Cancel | Pause
Align [ Stack | Wavelet | File Version: 6.1.0.0 02-04-2011 06:00 Memory Used/Free/Total: 138/1445/2048Mb

H Set Colour - S Framelist
{Alnpow Show Aligndata Registrationgraph

Set Alignpoint parameters
Minimum distance between 20 Z
20
30

Min distance from edge Z

Intensity_selection

Lo .
Lowest pixelvalue Hi |2 .

weakest Alignpoints :459 strongest

Number of Alignpoints Z’

Alignment setup Show Alignment

No Align R.o.Interest
Alignmentbox size

Max Alignpoint movement

Align by Centre of gravity ;Z

Estimate Rotation

Limit Setup
*) Lowest Quality (%)
Best Frames (%)
Frames/Apoint
Best Frames

I:, Goto Frame Z Frame (1): 1/500

Loading frame: 1 Setup new Image datasection

2 aRegiStaxVG ¥ O |Desktop |« T\J“?"‘E B “[] o 8:08AM
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R Registax processing AVI: C:\Usels\owner\Dowmelns\Alsﬁo\'ﬁéuﬁhﬁus Observin
Select  MRU~ Flat/Dark/Reference v Tools~ Settings ~ Cancel | Pause
Align [ Stack | Wavelet | File Version: 6.1.0.0 02-04-2011 06:00 Memory Used/Free/Total: 138/14-

i Set Colour 5 Framelist
{Alnpow Show Aligndata Registrationgraph

Set Alignpoint parameters
Minimum distance between 20 Z
20
30

Min distance from edge Z

Intensity_selection

Lo [ 0[]

. [
Lowest pixelvalue Hi o

weakest Alignpoints :459 strongest

Number of Alignpoints Z’

Alignment setup Show Alignment
No Align R.o.Interest

Alignmentbox size

Max Alignpoint movement

Align by Centre of gravity ;Z

Estimate Rotation

Limit Setup
*) Lowest Quality (%)
Best Frames (%)
Frames/Apoint
Best Frames

I:, Goto Frame Z Frame (1): 1/500

Loading frame: 1 Setup new Image datasection

> || [ RegiStax V6 v O |Desktop |« fip @M (Telily 8:08AM
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Set the quality to a low value, and select at least 500 - 600 alignment points
bse d: J-H: =181 x]

R, Registax processing AVI: C:\Users\owner\Documents\Astro\Presentations’ T
Select  MRU~ Flat/Dark/Reference v Tools~ Settings ~ Cancel | Pause

Align [ Stack | Wavelet | File Version: 6.1.0.0 02-04-2011 06:00 Memory Used/Free/Total: 138/1445/2048Mb

Set Colour Framelist

Alignpoints Align
e

Show Aligndata how Registrationgraph

Set Alignpoint parameters

Minimum distance between W‘Z
Min distance from edge m‘[Z]
30

Intensity_selection
Lo .
Hi [230]%4]

akest Alignpoints :509 strongest

Number of Alignpoints 509 Z

Lowest pixelvalue

Alignment setup Show Alignment

No Align R.o.Interest Scan Frames

Alignmentbox size 0 Z
Max Alignpoint movement ;Z
Align by Centre of gravity ;Z

Estimate Rotation

Limit Setup
*) Lowest Quality (%)
Best Frames (%)
Frames/Apoint
Best Frames

I:l Goto Frame Z Frame (1): 1/500
Loading frame: 1 Closest AP 1

23 BRegiStaxVG Observing and Ima... 3, Microsoft PowerPoi... v O |Desktop > |« T\J‘g\c 7]
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If required, change alignment point settings. Hit “Align”

R, Registax processing AVI: C:\Users\owner\Documents\Astro\Presentations\Ob: T
Select  MRU~ Flat/Dark/Reference v Tools~ Settings ~ Cancel | Pause
Align [ Stack | Wavelet | File Version: 6.1.0.0 02-04-2011 06:00 Memory Used/Free/Total: 138/1445/2048Mb

Set Colour Framelist

3

et Align z

Alignpoints g Show Aligndata Show Registrationgraph
—_—

Set Alignpoint parameters

Minimum distance between W‘Z
Min distance from edge m‘[Z]
30

Intensity_selection
Lo .
. [
Lowest pixelvalue Hi |2 OA

akest Alignpoints :509 strongest

Number of Alignpoints 509 Z

Alignment setup Show Alignment

No Align R.o.Interest Scan Frames

Alignmentbox size 0 Z
Max Alignpoint movement ;Z
Align by Centre of gravity ;Z

Estimate Rotation

Limit Setup
*) Lowest Quality (%)
Best Frames (%)
Frames/Apoint
Best Frames

I:l Goto Frame Z Frame (1): 1/500

0% X=150 Y=3921=0RGB=000 Closest AP 455

start| | @ o (Z O B B ¢ (= > || [ RegiStax V6 Observing and Ima... | (i3, Microsoft PowerPoi... v O |Desktop |« i) M &5
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R Registax processing AVL: C:\Users\owner\Documents\Astro\Presentations\Ob: ¢
Select  MRU~ Flat/Dark/Reference v Tools~ Settings ~ Cancel | Pause
Align [ Stack | Wavelet | File Version: 6.1.0.0 02-04-2011 06:00  Memory Used/Free/Total: 159/1422/2048Mb

e Colour S y Full Image Show A Show Framelist Show Prefilter
Limit
v Registrationgraph

Set Alignpoint parameters

Minimum distance between 20 .
Min distance from edge [—IZ

Intensity_selection

20
) Default Lo | 30 .

3x3 area -
Lowest pixelvalue Hi YA

weakest Alignpoints :509 strongest

Number of Alignpoints Z'

Alignment setup Show Alignment

Scan Frames

Alignmentbox size Z

Max Alignpoint movement

Align by Centre of gravity ;Z

Estimate Rotation

Limit Setup
*) Lowest Quality (%)
Best Frames (%)
Frames/Apoint
Best Frames

. Goto Frame 1 Z

100% Time used: 00:03:43 Time left: 00:00:03

Jostart| | @ o (35 O E e n 100% ; v O |Desktop |« o @My {Tlidly 8:18AM
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When finished select “Limit”. Than activate the “Show Stack gfaph checkbox”

R Registax processing AVI: C:\Users\owner\Documents\Astro\Presentations\Ob N I \
Select MRU~ Flat/Dark/Reference~ Tools~ Settings ~ Cancel | Pause
Align [ Stack | Wavelet | File Version: 6.1.0.0 02-04-2011 06:00 Memory Used/Free/Total: 159/1422)
Colour Full image S lignpoints S Framelist Show Prefilter

Limit
w Aligndata v Registrationgraph

Set Alignpoint parameters
Minimum distance between 20

Min distance from edge 20 Z
Intensity_selection
Lo | 30 .
. [
Lowest pixelvalue Hi WA

weakest Alignpoints :509 strongest

Number of Alignpoints Z’

Alignment setup Show Alignment

Scan Frames

Alignmentbox size Z
Max Alignpoint movement 5 ;Z
Align by Centre of gravity ;Z

Estimate Rotation

Limit Setup
*) Lowest Quality (%)
Best Frames (%)
Frames/Apoint
Best Frames

. Cotc fame 4 Frame (500): 500/500

X=227Y=1941=0RGB=000 Closest AP 494 Time used: 00:03:43 Time left: 00:00:03

¢ [H 2 E R 6:Align 100% Observing and Ima... 7, Microsoft PowerPoi... ¥ O |Desktop |« g J‘E : L 31*@ 8:19 AM
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Move the levers for Quality and Difference to the desired level

% Registax processing AVL: C:\Users\owner\Documents\Astro\Presentations\0Observing and Imaging the Sun’
Sele MRU - Flat/Dark nce Setti Cance se About
Align  Stack [ Wavelet |

pixels at the
frameedge
Create AVI

Limit to maximum frameno:
Codec

Compress Qual

Framerate

Sort On Quality Use Prefiters

Create integrated sequence
Method
=) Moving average

Compressed

Frames

Loading fram 30
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I stack 250-300 frames (approx 60%) Depress the “Stack” Button

% Registax processing AVL: C:\Users\owner\Documents\Astro\Presentations\0Observing and Imaging the Sun’
Sele MRU - Flat/Dark nce Setti Cance se About
Align  Stack [ Wavelet |

pixels at the
frameedge
Create AVI

Limit to maximum frameno:
Codec

Compress Qual

Framerate

Sort On Quality Use Prefiters

Create integrated sequence
Method
=) Moving average

Compressed

Frames

Loading fram 30
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When Stacking is finished select “Save Image” and save as TIFF file

i, Registax processing AVL: C:\Users\owner\Documents\Astro\Presentations\Observing and Imaging the Sun\Sun-J-H:
Select MRU- ! ] ! Cancel ] About
Align  Stack | Wavelet | ile Ve : 011 06:00  Memory Us
raph Resampling

ist

histogram after stz
De-rotate images
els at the
frameedge

Create AVI
Limit to maximum fram
Codec

Compress Qual

ot S L MW

n of Interest

Sort On Quality Use Prefiters

Create integrated sequence
Method
w g average

Compressed

rage of Frames

100% < si 87) - (1

> || R 6:Stack ...
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Click Wavelet button and adjust wavelettes according to your taste

R Registax processing TIFs: c\USers\wner\Doo:ments\Ash'o\Prsentaﬁms\observﬁg and

Select MRU~ Flat/Dark/Reference~ Tools~ Settings ~ Cancel
Wavelet | File Versi 04-2011 06:00 Memory Used/Fre

Pause

Align ] Stack
Brichs Do Al . R:raohcgens_s\l;:h : Show Full image Show Processing Area
Show AlignPoints

Wavelets Reset Wavelets oS
Automatic
Hold Wavelet Setting Histogram = Gamma Ct?lqur
AL, Mixing
Waveletscheme
Dyadic (2*n) (®) Linear View View View
Zoomed Compare Stacksize

Flip and RGB RGB

Initial Step
L 1 I t 0
ByS. e Rotate Align Balance

Wavelet fiter
Default ) Gaussian Resize Denoise/ = Wavelet
Image Deringing Fitter

Show Cropping

Rt Linegraph ~ Area

Use Linked Wavelets
Denoise Sharpen
Layer Preview
v 11 0.00 0.100 128

Contrast/Brightness Hold Reset -

Contrast

100 Z

Auvailable schemes CopyTo Load to
Toggle

Load Save
Scheme Scheme

X=220 Y=483 Stack=1RGB=raw(0 0 0)

100% layer setting changed

ez ol ¢ [[d (m) 2| ¥ captureavi R 6:Stack 100%
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Click Do All  and Save the i 1mage as a .jpg or .png once completed

R Registax processing TIFs: C\USers\wner\Doo:ments\Ash'o\Prsentahons\observ-m and

Select MRU~ Flat/Dark/Reference~ Tools~ Settings ~ “Cancel
Wavelet | File Versi 04-2011 06:00 Memory Used/Fre

Pause

Align ] Stack
Brichs Do Al . R:raohcgens_s\l;:h : Show Full image Show Processing Area
Show AlignPoints

Wavelets Reset Wavelets oS
Automatic
Hold Wavelet Setting Histogram = Gamma Ct?lqur
AL, Mixing
Waveletscheme
Dyadic (2*n) (®) Linear View View View
Zoomed Compare Stacksize

Flip and RGB RGB

Initial Step
L 1 I t 0
ByS. e Rotate Align Balance

Wavelet fiter
Default ) Gaussian Resize Denoise/ = Wavelet
Image Deringing Fitter

Show Cropping

Rt Linegraph ~ Area

Use Linked Wavelets
Denoise Sharpen
Layer Preview
v 11 0.00 0.100 128

Contrast/Brightness Hold Reset -

Contrast

100 Z

Auvailable schemes CopyTo Load to
Toggle

Load Save
Scheme Scheme

X=227 Y=168 Stack=1RGB=raw(0 0 0)

100% layer setting changed

EMEOR dEa 7 i R 6:Stack 100% Microsoft Poy | A &) Sy 12:56PM
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When clouds passed through the image Registax 6 does not work right
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Use Registax Version 5 instead
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In Photoshop load the solar disk as well as the image showing the limb details

Qe

ANDS A RN N

3 i

S

AR e

Doc: 3.52M/3.52M n outline. Use Shift, Alt, and Ctrl for additional options.

Jostart| | @ oM (3 O B d [ 2 . AutoPlay (3 Microsoft Po... || ¢! Adobe Pho... v O |Desktop |B* |« o' @M Ty 8:33AM
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Because the capture program Bloats the overexposed image, reduce its size

File Edit Image Layer Select Fiter View Window Help

] ,_‘] Tl | Festher: ¥ Anti-

Navigator
Pixel Dimensions: 3.42M (was 3.52M) <

width: |12 pixels Cancel
Height: |947 pixels Auto...

Document S

Resolution: |72 xels/inch »

[V Scale Styles
[v Constrain Proportions

v Resample Image: | Bicubic v

Doc: 3.52M/3.52M

. "Start e w2 O & o ¢ 1= 2 Observing a... | - AutoPlay (3 MicrosoftPo... || &' Adobe Pho... S4n|

Desktop |l > | « W'Y '_ ,'] [l @ 8:35 AM
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Select the fixed size circle tool and outline exactly the solar disk

8 Adobe Photoshop ——

it Image Layer Select r View Window Help

¥ Anti-aliased Sty!

SO WSS

P

L

)

P Draw elliptical selection or move selection outline. Use Shift, Ak, and Ctrl for additios

»ptions.

FAE 2% Ob: g .~ AutoPlay (3 Microsoft Po... || 4 Adobe Pho... Desktop [ |« ) Q'E ’;] L) @ 8:36 AM
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Select the fixed size circle tool and outline exactly the solar disk

8 Adobe Photoshop ——

it Image Layer Select r View Window Help

V' Anti-alizsed Style:

SO WSS

P

L

)

50, e

P Cliick and drag to move s ion outline. Use Shift, Alt and Ctrl for additional options.

d [ 2 Observing a... | - AutoPlay (3 Microsoft Po... || 4! Adobe Pho... v O |Desktop ||« o' @M Ty 8:39AM
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Double check the exact alignment by going to full sized image

8 Adobe Photoshop
File Edit Image Layer Select Fiter View Window Help

Festher: [0px 7 Anti-alizssed | Style: [Fxed S22 Width:

Doc: 3.52M/3.52M P Draw elliptical selection or selection outline. Use Shift, Alt, and Ctrl for additional

. "Start e w2 O =] 7] 2 Observing a... | - AutoPlay (3 Microsoft Po... || 4' Adobe Pho... ¥ O |Desktop [ > |« (V) J'E ‘.’] \K;AQ 8:38 AM
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When location of the circle is OK, copy image and paste it in the “Limb” image

File Edit Image Layer Select Fiter View Window Help

¥ Anti-aliased Style:

i) .
"fi Sun-1-Ha-178-370-260-0013 11-09-;
C:

F Nl

&

P Draw elliptical selection or move selection outline. Use Shift, Ak, and Ctrl for additional options.

« ‘Start| | & M [ O = FAE 2% Observing a... | - AutoPlay (3 Microsoft Po... || 4 Adobe Pho... ¥ O |Desktop [« (V) Q'E )ﬂ Y @ 8:39 AM
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Make sure again that the image fits exactly (Check full size)

File Edit Image Layer Select Fiter View Window Help

Navigator

-
"B Sun-J-Ha-178-370-260-0013 11-09-15

P Cliick and drag to move layer or selection. Use Shift and Alt for additional options.
)

2% Observing a... | - AutoPlay (3 Microsoft Po... || 4 Adobe Pho... ¥ O |Desktop [« ) J'E 1;] xy Q 8:41 AM

Jrstart| | @M (B O B E
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Now make a copy of the disk you just copied on the “Limb” image

File Edit Image Layer Select Filter View

Navigator

-
"fi Sun-1-Ha-178-370-260-0013 11-09-15

E‘ Layer 1

¥ O |Desktop [« (V) J'E ‘,:] :‘,Q 8:41 AM
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Now I generate a Levels and Color Balance Clippihg layer
For each of the three images. |

Adjust the Levels and Color Balance settings according
To your preference.

I use the following color settings:

Medium: Red:61% Blue: -61%
High: Red: 20-25%
|DEV® Red: 15-25%
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I activate a set of actions to generate the control layers for all three images

View Window Help

Navigator

P Ciick and drat o ift and Alt fo

on. ] 5
2% Observing a... | - AutoPlay 7, Microsoft Po. Adobe P ¥ O |Desktop [ > |« (V) J"_‘_ ',] L) s 8:44 AM
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To include an inverted disk image, select the top image in the stack and invert
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This is my defaulted result

Filter View Window Help

s

"R Sun-J-Ha-178-370-260-0013 11-09-15 10-07-

Navigator

P Ciick and drat o ift and Alt fo

on. ] 5
2% Observing a... | - AutoPlay 7, Microsoft Po. Adobe P ¥ O |Desktop [ > |« (V) J'E
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Than fine tune the Levels and Color Balance to the desired result

File Edit Image Layer Select Fiter View Window Help

", Sun-3-Ha-178-370-260-0013 11-09-15 10-07-55.jpg s ks

Navigator \(Info \{ Hitogram \(I(*)

| A |

Levels

Channel: ,RGB—_’
— — tix]
Input Levels: | [EE |1.00 |255 Cancel 1)
»

Load...
Save...
Auto
Options...
Ve

v Preview

»

start| | @ w3 O [ ¢ 2% Observing a... | - AutoPlay (3, Microsoft Po... Adobe P v O |Desktop |8 |« o' DM {Telly 8:47AM
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Do the same for the normal image

File Edit Image Layer Select Fiter View Window Help

Levels

Channel:,—_)
— o]
Input Levels: | 0 1.00 j151 Cancel [0
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And the image with the details on the limb.
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A few images and Animations:
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Thanks for your attention and....

Clear Skies!!
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Come and visit us at Charlie Elliott Wildlife Center
Mansfield, Georgia
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