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1. What the Solar Lab is

The Solar Lab is a free tool on stardustastronomy.com/solar-lab that turns a photo of the
Sun you took with your own telescope into a measured, scientific image. You add your
picture and the Lab:

« finds the edge of the Sun (the limb) by itself, and from it works out how many kilometres
one pixel of your picture covers;

e draws an accurate scale on top: the limb, compass directions around the Sun, height rings
above the edge and a latitude-longitude grid on the disk;

» finds the prominences (glowing clouds standing above the edge) and measures how tall
and wide they are;

- finds dark and bright features on the disk — filaments, sunspots and bright plage — and
measures their true size;

e lets you measure anything yourself in kilometres — length, width, height and area — and put
Earth and Jupiter beside a feature at exactly the right size;

» gives you graphs, specially processed scientific images and downloads, all at the full
resolution of your original file.

Your picture itself is never changed. The scale is drawn on a copy, and downloads keep the
same width, height, format and bit depth as your file.

. Stardust Astronomy Home earch  Book
BY VISHAL SHARMA

SH

SOLAR LAB

Solar image scientific analysis

Upload one or more images of the Sun in ar . scale is fitted to the

with a free account. Then ¥

ever changed e sa nd bit depth

irst 10 are

IMAGES

Add solar images

Try with a sample image

Save my images and results to my
account

My library Add a solar image to begin

Full disk images work best. The limb is found automatically.

SOLAR SCALE
Choose images

PSR

The Solar Lab page. Left: the tool panel. Middle: your image with the scale drawn on it. Below: results in four
tabs.

Good to know: All the analysis runs inside your web browser on your own computer or
phone, so it is fast and works with very large files (16-bit TIFF and FITS included).

stardustastronomy.com/solar-lab 3
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What you need
e A picture of the Sun: the whole disk, or a part of it with some of the edge visible. H-alpha,
Calcium H/K, white light, spectroheliograph images — colour or black and white.

e Any common format: JPEG, PNG (8 or 16-bit), TIFF (8, 16 or 32-bit, compressed or not), FITS,
WebP, BMP, GIF or AVIF.

e The date and time the picture was taken, in your own local time (for example IST), and the
place. The Lab suggests the time from the camera data; you confirm or correct it.

e A free account (email and password). Each email address may analyse 10 different images
free. After that a subscription is needed.

stardustastronomy.com/solar-lab
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2. Getting started: your account

Click Sign in at the top of the tool panel, or simply

Sign in to Solar Lab click Add solar images — the sign-in window opens
Use your email and password. New here? Your first 10 .
by itself.

images are free.
Email « Email and Password: your login.

« Remember me on this device: keeps you signed
in for 30 days, so next time you go straight in. Your
browser may also offer to save the password.

Password

 Create an account: for first-time users.

* Forgot password? sends a 6-digit code to your
email so you can set a new password.

Remember me on this device

Create an account Forgot password?

Type your name, email and a password of at least 8

Create your Solar Lab account characters, then press Create account.
10 free images per email address. We send a 6-digit
code to confirm your email. A 6-digit code is emailed to you (check your spam
Your name folder if you do not see it within a minute). Type it in
. the next window and press Confirm. You are now
signed in.

Email

asha@example.com

Password

(at least 8 characters)

Remember me on this device

| already have an account

stardustastronomy.com/solar-lab 5
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X

Confirm your email

Enter the 6-digit code we sent to asha@example.com.
It is valid for 30 minutes. Check your spam folder if you
don't see it.

Code

18773

Remember me on this device

Send a new code Back to sign in

The code window. “Send a new code” emails a fresh code if the first one did not arrive.

Before you start

Please read this once. It explains what is free and how your images are handled.

Free use. Each email address can analyse 10 images free. The count never
resets. Each different image you add counts once, even if you analyse it again;
the sample image is free.

After 10 images you need a subscription: ¥1,000 a month or ¥8,000 a year
(prepaid, no automatic renewal). Prices are final, with no extra fees at
checkout.

Your images. Analysis runs in your browser. To count your free images we
keep a fingerprint of each file (a SHA-256 code), its name and its pixel size. If
"Save my images and results to my account” is ticked (you can untick it at any
time), the original file, a small preview and your settings and results are stored
privately in your account so you can open them again later; only you can see
them, and you can delete them from My library.

Results are estimates. Scales, orientation, heights, areas and detections are
computed automatically and depend on image quality, processing and the time
you enter. Check important results against a reference such as GONG before
you publish them. You are responsible for how you use the images and data
you download.

[ ' have read and agree to the Solar Lab terms

Not now

Shown before your first image. Tick “I have read and agree” and press “Agree and continue”.

The terms explain, in plain words: the 10 free images, the prices after that (31,000 a month or
8,000 a year), how your images are stored, that all results are careful estimates, and the
cancellation rule.

stardustastronomy.com/solar-lab
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The account bar

9 of 10 free images left

Subscribe Account

Top of the tool panel: your name, how many free images are left (or your plan), and the Subscribe and Account
buttons.

stardustastronomy.com/solar-lab
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3. Adding images

IMAGES

Add solar images

Click to choose, or drop files here. You can
add several at once.

Halpha_2026-02-21_082131.png

1600x1600 + 8-bit PNG - Ready X
Saved in library

Try with a sample image

Save my images and results to my
account

My library

Add solar images

Click the box and pick one or several files, or drag
files from your computer onto the box or onto the
big image area.

The image list

Each image appears as a small card: name, size in
pixels, bit depth, format and its status — Reading,
Finding limb, Analysing, then Ready. Click a card to
show that image and its results. The X removes it
from the page (it does not delete your file).

Try with a sample image
Loads one of Vishal's H-alpha images so you can
explore every tool. It does not use up a free image.

Save my images and results to my account

When ticked, each image is also kept privately in My
library together with your settings, measurements
and results, so you can open it again any time from
any device (chapter 12).

My library
Opens the list of your saved images.

Good to know: Every image is analysed on its own. When an upload finishes, the Lab
switches to it, and the results below always belong to the image named at the top of the
Scientific data tab. Nothing is mixed between images.

Tip: You can add many images at once — for example the best frames of a session — and
then use the Compare tab to pick the sharpest.

stardustastronomy.com/solar-lab
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4. The solar scale: how the Lab knows the

size of the Sun

Everything in kilometres starts from one fact: the Sun's radius is 695,700 km (the international
standard value). When the Lab knows how many pixels the Sun's radius is in your picture, it
knows how many km each pixel covers. That is why finding the edge accurately matters so

much.

SOLAR SCALE auto

Detect limb again

Click limb points

Centre x (px) Centre y (px) Radius (px)

800.24 800.74 670.25

1 px =1,038.0 km - 1000 km = 0.96 px
Earth = 12.28 px - Jupiter = 137.8 px
Limb fit: 630 of 720 points, scatter

Disk shape: axis ratio 1.0018

Image scale: 1.448"/px

auto / fitted / manual

The small label tells you how the edge was found:
auto (by the Lab), fitted (from points you clicked)
or manual (numbers you typed).

Detect limb again
Runs the automatic edge finder again (for example
after you changed something).

Click limb points

For difficult images: click 8 to 12 points spread
around the edge of the Sun; a circle is fitted through
them. Press the button again to finish.

Centre x, Centre y, Radius
The fitted circle in pixels. You may type exact values
if you know them.

What the numbers under the boxes mean

Line Meaning Example

1 px =..km Kilometres on the Sun covered by one pixel of your 1 px =1,038 km
picture.

1000 km = ... px The same, the other way round. 0.96 px

Earth = ... px, Jupiter =
- pX across.

Limb fit: n points,

How big Earth and Jupiter are in your picture, in pixels

Earth 12.3 px

How many edge points were used and how closely they  scatter 1.27 px

scatter sit on the circle. A scatter below about 1-2 px is very

good.

Disk shape: axis ratio

Round disk = 1.000. Above 1.01 means the image is 1.0018

stretched (e.g. a spectroheliograph scan speed or tilt

problem).

Image scale “/px

Arcseconds of sky per pixel, from the date. Useful for

1.448"/px

comparing telescopes and cameras.

The edge finder handles dark, bright, grey and coloured backgrounds, inverted images, a Sun
cut off by the frame and partial or annular eclipses (the Moon's edge is recognised and
ignored). If only part of the edge is visible, a warning tells you the scale is less certain.

stardustastronomy.com/solar-lab



Stardust Astronomy - Solar Lab user guide

5. Orientation and date: which way is solar
north?

To give positions on the Sun (latitude, longitude, compass directions) the Lab must know which
way the Sun's north pole points in your picture. This depends on your telescope, camera and
processing, and on the date.

stardustastronomy.com/solar-lab
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ORIENTATION AND DATE

Observation time (UT)

02/21/2026, 08:21:31 AM

Time from file name (read as UT). Edit if needed.
BO (°) Extra rotation (°)
-7.05 0]

@ Solarnorthup @ Celestial north up
B Mirrored (east on the right)

Match orientation to GONG

Matched to GONG H-alpha of 2026-02-21 08:30
UT: solar north is 0.0° from the top of your
image. Match strength 10.4.

Show the image turned to solar north up

(view only)

Turning the view never changes your file.
Downloads keep your image's own orientation,
with the scale drawn correctly on it.

stardustastronomy.com/solar-lab

Date and time the image was taken

Required. Filled from the camera data when the file
has it; check it, correct it if needed (your local time),
then press Confirm date and time. Nothing runs
before you confirm.

Latitude and longitude

Filled from your phone’s location (allow it when
asked) or typed by hand for the place of capture.
The Lab shows how high the Sun was.

P angle

How far the Sun's north pole is tilted from celestial
north, as seen from Earth on that date (between
—26° and +26°).

BO

How much the Sun's north pole is tipped towards (+)
or away from (—) us (between —7.25° and +7.25°).
It shifts the latitude lines.

Extra rotation
Any further turn of your image, in degrees.

Solar north up / Celestial north up

Choose “Solar north up” for processed images that

already have solar north at the top; “Celestial north
up” for raw frames — then the P angle is applied for
you.

Mirrored

Tick if east is on the right (diagonals and some
spectroheliographs mirror the image).

Match orientation to GONG

Runs after you confirm the time. Compares your
image with the full GONG H-alpha images (with
prominences) of each station near that time and
uses the clearest match (strength 2+). Or set it by
hand with the arrow, turn and flip buttons.

Turn my image to solar north up

On by default: after a match, your image is shown
and downloaded turned like GONG (north up, east
left), in a larger frame so all rings and labels fit.

11
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Good to know: GONG is a worldwide network of solar telescopes run by the US National
Solar Observatory. Its full-disk H-alpha images are taken every minute and are the usual
reference for orientation.

stardustastronomy.com/solar-lab
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6. Your image with the scale: what every

line means

Vishal Sharma
2026-02-21 08:21:31 UTC
HelioSpectra-X - H-alpha (6562.81A)

Jupiter

A4

An H-alpha image with the scale drawn by the Lab. Earth and Jupiter wait beside the image (they only go into
downloads when you drag them onto it).

On the image

Limb circle

Position-angle ticks and
numbers (N O, E 90, S
180, W 270, 30, 60...)

Height rings

Height values (+50k
km...)
Latitude-longitude grid

Earth and Jupiter

Measurements (green)

stardustastronomy.com/solar-lab

What it is

The fitted edge of the Sun.

Directions around the Sun,
measured from solar north (0°)
through east (90°).

Circles 25,000, 50,000, 100,000 and
150,000 km above the edge.

The labels of the rings, stacked in
an empty part of the sky.

Lines every 15° on the Sun, tilted by
BO and turned by the P angle.

Both planets at exactly the right
size for this image.

Your own measurements with their
labels.

How to read it

It should sit exactly on the edge all the
way round.

A prominence “at PA 30" is 30° from
north towards east. Long ticks every
30°, medium every 10°, short every 5°.

Read a prominence's height by the ring
its top reaches.

+50k km = 50,000 km above the
surface.

Gives the position of a sunspot or
filament on the Sun.

See chapter 8.

See chapter 7.

13
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Moving around the image

- Drag to move; scroll the mouse wheel or pinch to zoom.

» Fit shows the whole image; 1:1 shows real pixels; — and + zoom out and in; the percentage
shows the zoom.

The reading bar under the image

x 491.4 y 181.0 px value 255, 214, 99 r 1.0331 Ro PA 26.5° above limb 23,000 km

Move the pointer over the image to read the exact position under it.

Item Meaning

X, Y pX Pixel position in your file.

value The original pixel values (red, green, blue, or one value for black-and-white),
unchanged.

r RO Distance from the Sun's centre in solar radii: 1.0000 is the edge, 1.05 is 5% above
it.

PA Position angle of that point.

S$8.2° E29.9° On the disk: solar latitude (N/S) and longitude east or west of the centre line.

11 On the disk: 1 at the centre, 0 at the edge (how face-on you see that spot).

above limb ... km Off the disk: height above the edge.

segment ... km While measuring: the length of the line you are drawing.

stardustastronomy.com/solar-lab
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7. Measuring things yourself

The five tool buttons
MEASURE
« Pan — normal mode: move the image, drag Earth

m Length Width Height Area and Jupiter.

Drag to move, scroll or pinch to zoom. Drag * Length _ click along a.feature (a fllament can be
Earth or Jupiter to place them. curved: click several points). Double-click, press
Enter or Finish to end.

Finish Undo Clear « Width — click the two edges of a feature.

* Height — click the top of a prominence; the
height is measured straight out from the edge.

* Area — click around a sunspot or region, then
Finish.

Finish, Undo, Clear

Finish ends a Length or Area; Undo removes the last
point (or the last measurement); Clear removes all
measurements of this image.

Vishal Sharma
2026-02-21 08:21:31 UTC
HelioSpecira-X - H-aipha (Jupiter

x 470.0 y 825.0 px value 247, 99, 1 r 0.4940 R= PA 94.2° 58.2° E29.9° p 0.87 segment 34,800 km

Examples: H1 = height of the tall north-east prominence (110,900 km); L1 = length of a filament (112,400 km);
W1 = its width; A1 = area of a region (942 MSH). Earths and Jupiter placed beside the prominence for
comparison.

stardustastronomy.com/solar-lab 15
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How to read your measurement list

H1 - height =T + projected: the length as it looks in the image.

height 110,900 km - = 8.7 Earths - surface: on the disk, the true length along the curved
91594 Ro - PA 27.37 surface of the Sun (features near the edge are
foreshortened, so this is longer).

L1- length Delete
projected 104,200 km - surface 112,480 « = Earths: how many Earths would fit along it.

K ) * height, R® and PA: height above the edge in km and
~ 8.8 Earths - N19.5° E35.1°

in solar radii, and the direction.

W1 - width Delete ¢« MSH (millionths of the solar hemisphere): the true
projected 35,500 km - surface 42,500 area, corrected for viewing angle — the standard unit

km: - : used by observatories for sunspots.
= 3.3 Earths - N14.3° E36.1°

Each measurement has a Delete button. Measurements

Al- area Delete are drawn into the downloads and saved in My library.
projected 2,558.82 M km?

corrected 2,864.32 M km? - 942 MSH - p

0.89

Tip: Zoom in (scroll wheel) before clicking the ends of a small feature: the more you zoom,
the more precise your clicks.

stardustastronomy.com/solar-lab
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8. Earth and Jupiter at true size

Earth (12,756 km across at the equator) and Jupiter (142,984 km) are drawn from the same
km-per-pixel as the Sun in this image, so their size is exact for every picture you add. Jupiter is
drawn slightly flattened, as it really is (its poles are 6.5% closer together). The tool panel shows
their sizes in pixels for your image.

1. They start just outside the right edge of your image, so they are not in your downloads
unless you want them.

2. Make sure Pan is selected, then drag Earth or Jupiter onto the image and drop it next to a
prominence, sunspot or filament.

3. For more copies press + Earth or + Jupiter (Scale layers —» Earth and Jupiter). Each press
adds one more beside the last. Or hold Alt (Option on a Mac) while dragging an Earth or
Jupiter to pull out a copy.

4. Double-click a copy to remove it. Reset puts back the original pair outside the image.

5. Only the copies that are on the image go into downloads, exactly where you put them.

(H1%170% 90 0¥km

470.0 y 825.0 ue 247, 99, 1 r 0.4940 R= PA 94.2° S8.2° E29.9° 0.87 gm 34,800 km

Three Earths stacked beside the 110,900 km prominence, with Jupiter for comparison: about 9 Earths tall.

stardustastronomy.com/solar-lab 17
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9. Scale layers and downloads

SCALE LAYERS

Only ticked items are drawn, on screen and in
downloads.

Position angle

Limb circle .
ticks

Position angle

3 Height rings

numbers
Height values Lat / long grid
Latitude numbers Scale bar

Detected

. Measurements
prominences
Earth Jupiter

Earth / Jupiter
labels

Info text

Line colour

Automatic (contrasts with the image)

Line thickness

EARTH AND JUPITER
+ Earth + Jupiter Reset

Drag any Earth or Jupiter next to a sunspot or
prominence. Add as many copies as you like;
hold Alt (or Option) while dragging to drag out a
copy. Double-click one to remove it. All are at
rue scale.

At this image's scale (1,038.0 km per pixel):
Earth is 12.29 px across (12,756 km), Jupiter
137.75 px (142,984 km). 1 Earth and 1 Jupiter; O
on the image (only those go into downloads).

stardustastronomy.com/solar-lab

Every item of the scale can be switched on or off. Only
ticked items are drawn — on screen and in downloads.

« Limb circle, Position angle ticks, Position angle
numbers

« Height rings, Height values

e Lat/long grid, Latitude numbers

« Scale bar (a kilometre bar; off by default)

+ Detected prominences (marks and labels P1, P2...)

e Measurements

« Earth, Jupiter, and their labels

« Info text (scale, time, P and BO in a corner; off by
default)

Line colour

Automatic picks black on bright backgrounds and
white on dark ones. Or choose white, light grey, dark
grey, black, cyan or yellow.

Line thickness
Drag to make the lines thinner or bolder.

18
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Download this image

+ Image with scale: your picture with the ticked
scale items drawn on it — same format, same width

DOWNLOAD THIS IMAGE

Image with scale (PNG, 1600 x and height, same bit depth.
1600, 8-bit) « Transparent overlay PNG: only the scale, on a
: transparent background, to lay over your image in
Same format, same width and height, same bit any editor.

depth as your file. . )
« Data CSV: all numbers in a spreadsheet file.

Transparent overlay PNG Data CSV « Report JSON: all numbers in a structured file for
programs.
Report JSON « The Compare tab also has one ZIP with everything

for all images.

Good to know: JPEG is saved at the highest quality. Formats a browser cannot write (GIF,
AVIF, HEIC) are saved as lossless PNG at the same size.

stardustastronomy.com/solar-lab 19
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10. Results: the Scientific data tab

Halpha_2026-02-21_082131.png

IMAGE

1600 x 1600
PNG - 8-bit - 3 channels
3.68 MB

SHARPNESS

9,000 km
Limb edge 10—
= 12.50
Detail index

DISK FEATURES

106 found

Dark 3,535 MSH - bright 9,945

% of the disk

Card
Image
Scale
Limb fit

Orientation

Sharpness

Noise and signal

Limb darkening

Prominences

Disk features

SCALE LIMB FIT ORIENTATION

1,038.0 km/px 1.27 px P -19.38° - B0 -7.05°
202 -21 08:21:31 UT
tio 1.0018 rrington ro
AU

OISE AND SIGNAL LIMB DARKENING PROMINENCES

u = -0.849 10 found

113% of full § ua D = - a 5 5 P km (= 8.7
- black 0

or flat image)

Summary cards at the top of the Scientific data tab.

What it tells you

Size, format, bit depth of your file.

km per pixel and arcseconds per pixel.

How well the edge was found (scatter in pixels).

Time, P angle, BO, Carrington rotation number and the Sun-Earth distance on that
date.

How sharp the disk is, and the width of the edge in km (10%-90% brightness).
Smaller edge width = better seeing and focus.

Noise in the sky, signal-to-noise ratio, how many pixels are saturated (pure white) or
pure black.

How much darker the edge is than the centre (coefficient u). Real images = 0.5-0.8
in white light; very low values mean the image was flattened in processing.

How many were found and the tallest one.

How many dark and bright features, with their total area in MSH.

stardustastronomy.com/solar-lab 20
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Detected prominences (10, tap a row to see it on the image)

D Peak PA

P1 . 24.5-30.0°

P2 62.0-64.0°

P3 112.3°
P4 136.
P5 211.
P6 264.3°
P7 276.
P8 308.8°
P9 3155

P10 338.

¥ How to read this table

PA range

94.5-133.0°

134.5-138.5°
208.5-215.0°
261.5-266.5°

272.5-281.0°

312.5-317.0°

337.0-339.5°

Height Earths tall Height (R®)
116,900 km : 0.1594
17,400 km : 0.0250
59,100 km : 0.0850
17,400 km .0250
26,700

23,600

17,400

308.0-311.5°

28,200

26,700

Width at base Mean height

66,800 km 53,500
24,300 km 14,900
467,500 knm 30,000
48,600 km 14,200 k
78,900 km 18,900
60,700 km 20,300
103,200 km 13,900 k
42,500 km 19,600
54,600 km 23,100

30,400 km 24,800

ID P1, P2... numbered around the Sun from north through east. Turn on “Detected prominences” in Scale layers to see these labels on the image.

Peak PA

limb on the image.

PA range
Height

Where the highest point is, as a position angle: 0° = solar north (top), 90° = east (left), 180° = south, 270° = west. Matches the numbers around the

The stretch of limb the prominence covers. 205.5-214.0° means it spans 8.5° of the limb.

Distance from the limb straight out to the top, in km. 1 km here is a real kilometre on the Sun, from the fitted solar radius (695,700 km). Prominences

that are not exactly on the limb (in front of or behind it) are taller than shown, so heights are minimums.

Earths tall
Height (R®)
Width at base
Mean height

Base

Height + Earth's diameter. 2.0 means two Earths could stack under its top.
Height as a share of the Sun's radius. 0.10 R® = 69,570 km.

How wide it is along the limb where it stands (its foot), in km.

The average height across its whole width; a hedgerow is wide with a mean close to its height, a spike is narrow with a much lower mean.

“On the limb" if it rises from the surface; “floating” if it is a cloud with its lowest point above the limb (the km value).

How they are found: for this image only, the sky around the Sun is modelled at every height (glow, vignetting and halos removed); material that stands clearly above the

sky's noise is traced as connected shapes, including floating clouds. Faint glow running to the frame edge is ignored.

Tap any row to jump to that prominence on the image. “How to read this table” opens the explanation shown

Column

ID

Peak PA

PA range

Height

Earths tall

Height (R®)

Width at base

Mean height

Base

here.

Meaning

P1, P2... numbered around the Sun from
north through east.

Direction of the highest point (0° north, 90°
east, 180° south, 270° west).

The stretch of the edge it covers.

Distance from the edge straight out to the
top, in km.
Height + Earth's diameter (12,742 km).

Height as a share of the Sun's radius.

How wide its foot is along the edge.

Average height across its whole width.

“on the limb” or “floating, X km up”.

How to read it

Tick “Detected prominences” in Scale
layers to see the labels on the image.

Matches the numbers around the edge of
the image.

205.5-214.0° = it spans 8.5° of the limb.

A minimum: a prominence slightly in front
of or behind the edge is really taller.

9.3 = nine Earths stacked would reach its
top.

0.10 R® = 69,570 km.

Narrow foot + tall = spike or jet; wide foot
= hedgerow.

Close to the height - hedgerow; much
lower - spike.

Floating clouds are detached from the
surface.

How they are found: for this image only, the sky around the Sun is modelled at every height
(glow, vignetting and bright halos are removed). Anything standing clearly above the sky's
noise is traced as a connected shape, including floating clouds. Faint glow running to the image

stardustastronomy.com/solar-lab
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edge is ignored. In tests with five known prominences — a spike, an arch, a 40° hedgerow, a
floating cloud and a small one — heights came out within 1%.

Type
filament

bright region (plage)
bright region (plage)

Stardust Astronomy
BY VISHAL SHARMA

prignt region (plage)
bright region (plage)
filament

sunspot

bright region (plage)
bright region (plage)
bright region (plage)
bright region (plage)
bright region (plage)
filament

filament

bright region (plage)
sunspot

bright region (plage)
bright region (plage)
bright region (plage)
bright region (plage)
bright region (plage)
bright region (plage)

bright region (plage)

v How to read this table

ID
Type

Position

n

Area (MSH)

Projected area
Extent

Contrast

Position

N7.9° W18.9°

§19.1° E34.3°

N20.0° W2.1°

N33.5° Wi11.7°

S5.8° W20.5°

§14.7° E1.0°

525.8° W3.6°

§7.9° w28.2°

S4.7° E28.3°

$8.6° W60.8°

516.7° E18.7°

$20.8° E12.1°

Area (MSH)

D = dark feature, B = bright feature, numbered from the largest area down.

Projected area Extent Contrast
1,838.04 M km? 115,900 km 57.3%
1,674.28 M km? 126,800 km -70. 3%

1,249.78 M km2 109,100 km -61.8%

Home lar research  Book

84,400
56,500 k
91,300
60,400 k
72,300
48,500 k
47,300
49,400 K
56,600
51,200
65,400
52,200
46,300
43,600
40, 600
45,700
44,900
38, 400
44,300

46,100

Filament: long and thin (length over 3 times the width) — in H-alpha these are prominences seen from above. Sunspot: a very dark core (more than
45% darker than its surroundings). Dark spot: darker patch without a deep core (pores, filament fragments). Bright region (plage): brighter areas
around active regions.

Needs correct orientation.

Latitude north or south of the solar equator, and longitude east (left) or west (right) of the central meridian, in degrees, using the time's BO angle.

1.00 at disk centre, falling to 0 at the limb. Below 0.2 (marked *) the feature is seen very edge-on and its true area is uncertain.

The longest size across the feature in the image, in km.

The area as it looks in your image, before the angle correction, in million km?.

True area on the Sun in millionths of the visible hemisphere (1 MSH = 3.04 million km?), corrected for being seen at an angle. A large sunspot group
is a few hundred MSH; Earth's disk would be about 169 MSH.

Average brightness compared with the surrounding disk: -=33% is a third darker, +35% is a third brighter.

How they are found: for this image only, limb darkening and uneven illumination are removed, fine texture is smoothed out, and each feature's edge is placed halfway

urrounding:

ore. This image looks inverted (

appear bright in it; typ re given

Dark features (D) and bright features (B), largest first. Every feature found is listed; scroll inside the table to
see them all. Tap a row to see it on the image.

Column

ID

Type

Position

Meaning

How to read it

D = dark, B = bright, numbered from the largest.

Filament: long and thin (length > 3 x width).
Sunspot: very dark core (> 45% darker). Dark
spot: darker patch without a deep core. Bright
region (plage): brighter areas around active

regions.

Latitude N/S and longitude E/W of the centre line.

1 at disk centre, 0 at the edge.

stardustastronomy.com/solar-lab

In H-alpha, filaments are
prominences seen from above
against the disk.

S16.8° W70.7° = 16.8° south, 70.7°
towards the west edge.

Below 0.2 (marked *) the area is
uncertain.
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Column Meaning How to read it

Area (MSH) True area in millionths of the visible hemisphere, A big sunspot group: a few hundred
corrected for viewing angle. 1 MSH = 3 million MSH. Earth's disk: about 169 MSH.
km?2.

Projected Area as it appears in the image, before correction.  Million km?Z.

area

Extent Longest size across. km.

Contrast Brightness compared with the disk around it. —33% = a third darker; +35% = a

third brighter.

Good to know: Inverted images (sky brighter than the disk, often used to show
prominences) are recognised: filaments then look bright in the picture, but the table still calls
them filaments, as they really are on the Sun.

Confirmed with SDO and GONG

To make sure only real solar features are listed, the Lab loads the professional images taken
nearest your observation time — SDO/HMI continuum from NASA's Solar Dynamics
Observatory (best for sunspots) and GONG H-alpha (filaments, plage and prominences) — and
analyses them the same way. A feature in your image is confirmed when the professional
image shows the same kind of feature at the same place on the Sun, after allowing for the
Sun's rotation between the two times. This runs by itself once the orientation has been
matched to GONG; you can also press Check features with SDO and GONG in the
Orientation panel.

e Confirmed real only (shown by default after checking) lists just the confirmed features; All
detected shows everything the Lab found, with v or X in the SDO/HMI and GONG
columns.

e Status: “v confirmed”, “not seen” (no matching feature in the professional images —
usually noise, a processing artefact or seeing), or “no reference” (no professional image
available for that time).

e Sunspots that SDO sees but that were not found in your image are listed above the tables
(usually too small for your resolution).

e Both tables show every feature found, however many; scroll inside the table to see them all.

stardustastronomy.com/solar-lab 23
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Synth_2026-02-21_082131.png
IMAGE LIME FIT ORIENTATION

. Stardust Astronomy
BY

SHARMA

SHARPNESS NOISE AND SIGNAL LIME DARKENING PROMINENCES

1,800 km u = 0.447 5 found

DISK FEATURES
3 found

D

Checked against professional images
(filamer a on

Col

[Detected prominences
ID  PeakPA  PArange Earths tall Height (R®) Width at base Mean height Base Status
on the limb v confirmed
on the limb v confirmed
on the limb v confirmed
floating, 2 K p v confirmed

on the limb + confirmed

» How to read this table

Disk features |
Status
2.52 M km2 87, 3 v confirmed
2,044.15 M km? 2 @ km -19.4% v confirmed

946.04 M km2

» How to read this table

Example (a test image): one sunspot that is not in the professional image is marked “not seen” and hidden
from the confirmed list.

Good to know: The check needs the observation time and an internet connection to the
GONG and SDO archives (through Helioviewer). Features are matched within a few degrees
on the Sun, so the orientation must be right — match it to GONG first.

Tap any row in either table: the image scrolls into view, zooms onto that prominence or feature
and marks it with a pulsing ring and its ID for a few seconds.
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11. Graphs, scientific images and
comparing images

Graphs tab

Prominence height around the limb
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=

E 90 135 S 180 225 W 270
Position angle (degrees, from solar north through east)

Height of material above the limb at every position angle (0 = solar north, 90 = east).
Dashed lines mark the height of 1, 5 and 10 Earths stacked.

Prominence height around the limb. Across: position angle from north through east. Up: height in km. Each
orange bar is material above the edge; dashed lines show 1, 5 and 10 Earths. Grey bands: parts of the edge
outside your picture.
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Limb darkening

== measured = linear u = -0.849 == quadratic
.0 0.2 0.4 0.6 0.8
L =cos B8 (0 = 1limb, 1 = disk centre)
Brightness relative to disk centre against 1 = cos 0 (1 at centre, 0 at the limb), with

linear and quadratic law fits. Meaningful for unprocessed white light, Ca K and
continuum images.

Limb darkening. Brightness from the centre (right, u = 1) to the edge (left, u = 0). Dots: measured; lines:
fitted laws. Compare the coefficient u between filters and nights.

Limb edge profile

= 10-90% width 9,000 km

-15k -10k -5k Ok 5k 10k 151

Distance from fitted limb (km, outward positive)

Average brightness across the limb. A narrower 10 to 90 percent edge means a
sharper image (better focus and seeing).

Limb edge profile. How quickly brightness drops across the edge, in km. A steep drop (narrow 10-90% width)
means good seeing and focus.

stardustastronomy.com/solar-lab 26
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Brightness histogram

25% 50% 5%
Brightness (share of full range)

Distribution of pixel brightness (log scale). Spikes at either end mean clipped
shadows or saturated highlights.

Brightness histogram. How many pixels have each brightness. A spike at the right end means saturated
(burned-out) pixels; a spike at the left means clipped black.

Each graph has a PNG button to save it.

Scientific images tab

Press Create on a card (or Create all) to make a processed version of your image at full
resolution, then Download.

Fine detail
Sharpens small structures:

Limb darkening
corrected

Removes the darkening
towards the edge, so
features near the limb show
their true contrast.

Fine detail (unsharp mask)

Limb darkening corrected
Divides out the centre-to-limb structure such as
near the

- 8-bit

stardustastronomy.com/solar-lab

fibrils, granulation, spicules.
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Prominence enhanced

Heliographic map

ctangule

Inverted

per p

nd lifts faint

Prominence enhanced
Flattens the sky and lifts
faint material above the
edge (grey scale).

Heliographic map

The disk re-projected to a
flat map of solar latitude

and longitude, removing

foreshortening.

Inverted

A negative; often shows
faint prominences and
filaments more clearly.

stardustastronomy.com/solar-lab

1600 x 1600

False colour

1600 x 1600 -

Feature map

Detected dark features in
blue, bright features in
yellow.

False colour

An H-alpha-style colour
scale applied to the
brightness.
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135

Limb strip

A thin strip of the limb laid out in one line, north through east to north, showing every prominence at true scale

Up: height above the limb, 15 OO0 km at the top, limb 8348 km above the bottom

Labelled preview (JPEG)

Limb strip. The whole edge of the Sun unrolled into one line: north, through east, south and west, back to
north. Up is height above the edge, at the same km scale both ways. The preview shows only the traced
prominences on a smooth grey-black sky. “Download” gives the true data; “Labelled preview” gives this

picture.

Compare images tab

Image Size Bits Radius km [ px Time (UT) Limb edge width Detail index Prominences Tallest
Halpha_2026-02-21_082131.png * 1600x1600 8 670.2 px 1,038.0 2026-02-21 ©8:21:31 9,000 km 11577 10 110,900
ca_16bit_1lzw.tif 1400x1400 16 586.4 px 1,186.3 - 18,700 km 21.38 6 118,700

* sharpest limb (nar edge in km). Detail index comp 2s of the same subjec

Download everything (ZIP) JelyT-EHELT YT

mage, the image with scale in its orma resolution, the tra t y, the SV and the report.

All your images side by side: scale, time, edge sharpness, noise, prominences and dark area. The star (%)
marks the sharpest image. “Download everything” makes one ZIP.

stardustastronomy.com/solar-lab 29



Stardust Astronomy - Solar Lab user guide

12. My library, your account and
subscription

My library

Everything you analysed while “Save my
A o images and results to my account” was

2 images - 7.9 MB of 2048 MB used. Open one to see it again with its scale,

orientation, measurements and results. ticked. Or]ly YOU Can see it.

My library

» Open: loads the image again with its
scale, orientation, measurements and
Earth/Jupiter exactly as you left them. It
does not use a free image.

» Original: downloads your original file.

» Delete: removes it for good (press twice).

Changes you make later (new

ovapmasiad bl et measurements, moved planets, orientation)

1400x1400 - TIFF - 4.2 MB 1600%1600 - PNG - 3.7 MB

Saved 2026 2026-02-21 are saved automatically.

6 prominen est 118,656 km

@ Original Delete @ Original Delete

Your account

Open with the Account button.

Your Solar Lab account

Name Asha Rao

Email e e « Plan and end date, free images used, total images
e analysed.

2 of 10 used

« Invoices: download each PDF bill.

Subscribe

—— « Billing details: the name (yours or your business)
No and postal address printed on invoices.

Billing details

P ——— » Change password and Sign out.
Asha Rao

Pos

Country

Save billing details

Change password

Change password

18,700 km

stardustastronomy.com/solar-lab 30
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Subscribing after the 10 free

Subscribe to Solar Lab

Unlimited images, all analysi

Monthly Yearly

21,000

1.40

nce for 1 month

USD - US dollar

Billing details for your invoice

stardustastronomy.com/solar-lab

images

Monthly 1,000 or Yearly ¥8,000. Prepaid, no
automatic renewal; a reminder is emailed 3 days
before the end.

Show price in: see an approximate price in your
own currency.

Pay with Razorpay: UPI (Google Pay, PhonePe,
Paytm, BHIM), cards, net banking, wallets.

Pay with PayPal: for payments from abroad, final
amount in US dollars.

Prices are final — no extra fees at checkout. A PDF
invoice is emailed after payment.
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13. Science you can do from your own
backyard

Professional observatories measure the same things the Solar Lab measures. With a small solar
telescope and regular observing you can do real, useful work. Here are ten projects, from easy
to more advanced.

1. How tall is that prominence?
Add your H-alpha image, open the Detected prominences table, tap the tallest one, and drag a
few Earths next to it. Post the picture with “P1 reached 111,000 km — about 9 Earths”.

What you learn: Prominence heights, comparison with Earth.

2. Watch a prominence change

Take an image every 10-30 minutes for a few hours. Add them all and note the height of the
same prominence (same PA) each time. Plot height against time in the CSV. Eruptions can rise
at tens to hundreds of km per second.

What you learn: Growth, eruption speed (height change + time).

3. Count and measure sunspots

With a white-light or Calcium image, use the Disk features table (sunspots and dark spots) or
the Area tool around each group. Record the MSH every clear day.

What you learn: Sunspot areas in MSH, like official observatories.

4. The Sun's rotation

Image the same sunspot or filament on 2-3 days at the same hour. Note its longitude (Position
column) each day. The change + days gives the rotation rate (about 13-14° per day near the
equator, slower near the poles — the Sun does not rotate like a solid ball).

What you learn: Synodic rotation rate, differential rotation.

5. Filament lengths and life
Measure filaments with the Length tool (surface length) over several days. Long filaments can
reach several hundred thousand km and may suddenly disappear (“disparition brusque”).

What you learn: Filament length, evolution, eruptions.

6. Limb darkening

From an unprocessed white-light image, read the limb darkening coefficient u. Compare with
the textbook value (about 0.6 in visible light) and with different filters.

What you learn: How the Sun's atmosphere gets cooler with height.

7. Choose your best frame

Add all frames from a session; in Compare, the sharpest (narrowest limb edge) gets the x. Use
it as your master image.

What you learn: Seeing and focus quality.
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8. Check your equipment

The axis ratio shows if your spectroheliograph or camera stretches the disk; the arcseconds per
pixel tell you your true image scale.

What you learn: Instrument calibration.

9. Activity over a season

Keep every image in My library. Every week, write down the number of prominences, the tallest
one and the dark area. Over months you will see solar activity rise and fall.

What you learn: Solar cycle tracking.

10. Eclipse measurements

During a partial or annular eclipse the Lab still finds the Sun's edge and recognises the Moon.
Compare the Moon's size with the Sun's (shown in the Solar scale panel).

What you learn: Apparent sizes of Moon and Sun.

Tip: Always write down the exact time of each image: it makes orientation, latitude, longitude
and rotation measurements possible.
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14. Tips for best results and solving

problems

If...

the limb circle does not sit
on the edge

only part of the Sun is in the
picture

the grid or positions look
turned

east is on the right
no time was found

a prominence is missing in
the table

lines are hard to see

the free images are used up

Do this

Press “Detect limb again”. If still wrong, use “Click limb points” and click

8-12 points evenly around the edge (zoom in for accuracy).

It still works if a good part of the edge is visible; read the warning about
scale certainty.

Enter the correct time, press “Match orientation to GONG”, or set
rotation and mirroring by hand.

Tick “Mirrored”.
Type it in “Observation time (UT)"”. Include seconds if you know them.

It may be too faint compared with the sky noise. Stack more frames, or
use the Height tool to measure it yourself.

Line colour = Automatic, or choose a colour; increase Line thickness.

Subscribe (chapter 12). Opening images from My library never uses a
free image.

For the most accurate measurements

» Use the original 16-bit TIFF or FITS when you can (not a reduced JPEG).
» Keep the whole disk in the frame with a little sky around it.

« Avoid over-sharpening and heavy halos when processing images you want to measure.

« Note down the local date and time of each capture, so you can enter it in the Lab.

« Remember that heights are minimums and areas near the edge (u below 0.2) are less

certain.

stardustastronomy.com/solar-lab
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15. Glossary

Word
Limb

Prominence

Filament

Sunspot
Plage

H-alpha (656.28 nm)

Calcium H/ K

Position angle (PA)
P angle
BO

Heliographic latitude /
longitude

K (mu)
MSH

RO

Limb darkening

Seeing
Bit depth

GONG

Meaning
The visible edge of the Sun's disk.

A cloud of cooler, denser gas held above the surface by magnetic fields; bright
against the dark sky at the edge.

A prominence seen from above, against the bright disk; it looks like a dark
thread in H-alpha.

A cooler, darker area where strong magnetic fields block heat from below.
Bright regions in the chromosphere around active regions.

Red light from hydrogen; shows the chromosphere, prominences and
filaments.

Violet light from calcium; shows plage and the chromospheric network
brightly.

Direction around the Sun from solar north (0°) through east (90°).
Tilt of the Sun's north pole relative to celestial north, seen from Earth.
Tilt of the Sun's north pole towards or away from Earth.

Position on the Sun, like latitude and longitude on Earth (longitude measured
from the centre line of the disk).

How face-on a point on the disk is: 1 at the centre, 0 at the edge.

Millionths of the solar hemisphere: the standard unit of sunspot area (about 3
million km?2).

One solar radius = 695,700 km.

The Sun looks darker towards its edge because we see higher, cooler layers
there.

Blurring by Earth's atmosphere; it widens the limb edge.
8-bit = 256 brightness levels; 16-bit = 65,536 levels (better for measuring).

Global Oscillation Network Group: professional solar telescopes around the
world, used as the orientation reference.

Questions? Contact Vishal Sharma at stardustastronomy.com - WhatsApp +91 99996 92985.

stardustastronomy.com/solar-lab
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