An Introduction To Astro
Photography

Gordon Watson

Astro-Photographers Do It In The Dark



Types of Astr&hotography

AThere are two types of AstiBhotography:

ALandscape Astr@hotographyg Star Trails, Milky Way, Aurora.
AWt dzNJ -BhotogiaphBvioon, Planets, DS@$ Galaxies, Nebula.

AAlltypes of Astrd K2 (0 2 ANJ LIK& NIBIj dzA NB LI | vy
AWhat to photograph.
AWhen to photograph.
AWhere to photograph.
AWeather to bother!!



Whatc Planetarium Software

Stellarium

A Free Download from
www.stellarium.org.

A Windows, Mac or Linux
Mobile version also
available.

location/date.

A Shows framing of objects b
setting your Focal Length
and camera sensor size.

A Shows compass settings
note that objects are highes
in the sky when due south.

Beehive Cluérte'r’(l‘-’raesepe,- Manger)
M 44 - NGC2682=Cr 189 - Mel 88

Type: open star ¢luster (II2m)

Magnitude: 3.10 freduced to 3.26 by 1.21 Airmasses)
Colour Index (B-V): 0.36

Surface brightnegs: 12.06 mag/arc-min” (after extinction: 12.22 mag/arc-min®)
Contrastindex: 0.43

RA/Dec (J2000.0): 8h40m24.60s/+19°39'59.4"

RA/Dec (on date): 8h41m47.80s/+19°34'53.4"

HA/Dec: 0h24m26.60s/+19°35'34.5" (apparent)
Az/Alt.: +190°11'52.8"/+55°29'51 4" (apparent)

Gal. long/lat.: +205°55'145"/+32°29'11.2"

Supergal. long/lat..,+63°33'31.7"/-46°09'13.6"

Ecl. long./lat. (J2000.0): +127°21'13.0"/+1°16'32.8"

Ecl. long./lat. (on date): +127°41'27.9"/+1°16'41.3"
Ecliptic obliquity (on date): +23°26'19.2"

Mean Sidereal Time: 9h06m15.0s

Apparent Sidereal Time: Sh06m14.7s

Rise: 13h06m

Transit;21h06m_-

Set: 5h09m "

P tic Angle: +6°22'35.6"

TAU Constellation: Cnc

A Shows the night sky for any =4

1(0'00.00"
fice:/0.177 kpc (577.4 J¥)
Redshift: D.000112+0.000004

DiseQuergr: Aratos of/Soli (August)

I gical description: little central
Sacentration of stars,

medium brightness range of cluster

egWtcly rich cluster with 50-100 stars. o
S Az /It $301°28'52"/-14°43 46"
Lunar AzJAlt. +38°19'01*/-59°16'04"

Earth, Preston, 0 m FOV 83.7°

179 FPS

2024-04-02 21:30:22 UTC+01:00 |

NAZ DR+ 084 o eFIN «N» O

Canis Minor

&rooren

Monoceros




Whenc Day, Night and Twilight

Horizon

A Google Search for
Twilight Times

A www.clearoutside.com

A Mobile app: Golden
Hour

OK for star trails and Milky
Way, but not fully dark.

N
LY proper Night.

A Note ¢ in late May, June and July, we never reach true Nigt
In Northh-West UK.



Where- Light Pollution

ALight Pollution is measured on tiB®rtle Scale, or by sky brightness.
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Wherec Light Pollution

ALight Pollution Mapwww.lightpollutionmap.info
-]

ATy T

§iicr commm,

X

Coordinates 53.77895, -2.87644 - A Brightness =1.11

sQM 19.97 mag./arc sec? A Darkest skies have
Brightness  1.11 mcd/m? brightness = 0.171, so my
Artif, bright. 937 pcd/m? sky is ~6 times as bright.

Ratio 5.48 A I have toexpose for 6
Bortle class 5

times as long to gather the
same detail as a Dark Sky
site.

Elevation 22 meters

A Bacup
A Brightness 1.03.
A Factorc 6.0




Weather
AClear Outside

AAstro Weather Forecast

AOnLine version at
www.clearoutside.com
Free phone app also
available.

AExpands for Cloud Cover,
Temperature, Rain, Fog,

AShows sunrise, sunset,
moonrise, moonset, moon
phase, Twilight times.

A Also shows Light Pollution
levels

Forecast for Kirkham, Lancashire, United Kingdom (53.78,-2.87)

[ @ Est. Sky Quality: 20.03 Magnitude. Class 5 Bortle. 1.05 mcd/m? Brightness. 880.1 pcd/m? Artificial Brightness. ]
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Sun Transit: 13:07

Civil Dark: 21:40 - 04:32
Nautical Dark: 22:41 - 03:31
Astro Dark: 00:24 - 01:40

Wednesday

ummary colour shows weather to bother
¢ usuallyRedin UK!



http://www.clearoutside.com/

Weather

www.ventusky.cong shows predicted cloud cover (also wind, rain, temperagne.
Mobile App also available.
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The Moon

A Not affected by light
pollution.

A Required equipmen;
Camera, Long Lens, Tripoc

,,,,,,
Yala

StellariumView-
Full Frame Camera @ 600mm



The Moon Technigue
APartial MoonA A Full Moon looks flat and lacking detail.
ALensA Longest Zoom, Mount on Tripoanége Stabilisation off.

ACamera Setting#®, Similar to terrestrial settings:
AModerate aperture ~ F80A good depth of field.
AFairly short exposure times ~1/50s
ALow ISO ~ 10§200.

AManualfocusA [ A S *AS6Z %22Y AYy 2y NBII

AAvoid Camera Shaka

ARemote shutter release or timer delay (10sec).
ALock the mirror up (DSLR)
AUse electronic shutter if available.

ALucky Imaging Take several images todreases chance of clear air.



Half Moon

A APSC Camera.

A 600mm Lens + 1.4
ConvertorA
1344mm Effective
Focal Length.

F9, 1/50s, 1ISO200

Planets are too
small without
specialist
equipment.




Lunar Eclipse

Total Eclipse ~ Every 2.5 Yeard&ext one in UK 20Dec 2029

2

)) J J

J

Eclipse Mosaig 28" Sep 2015

2:15AM

3:30AM

F5, 1SO100, 1/400\

Factor of 20,000 in brightnes

/ F5, 1S0400, 13s




Star Tralils

AVery dark skies not essentidBortle5 or better.
A Required Equipmerg Camera, Wide Angle Lens, Tripod.
A Intervalometer(optional) and Spare Batteries(useful).

A Look north and include the Pole Star for circular star trails.

AInclude some foreground interest pointing into the sikgne tree,
Isolated building.



Finding
Polaris

Find the Plough,
then follow a line
from the pointer

stars.

20mm Lens on Fu

Frame Camera.

The Plough

/j>c;assiopeia

.Capella




Star Trails Technigue

Aadzf G ALJX S Wa K PoNanSdidexpddtredndl dxedpdse.

AShutter Speed=30s.

AAperture:2 A RS 4 (I LJatharsindofe $ghtl'h

AISO:moderate (80@mc nn0 b t NBaSNIWWSa adl NI O2f 2 dz
ALong Exposure NRurn Off

AManual Focus (Live View):
AHigh 1SO, point at bright star.
AMagnify on rear screen, adjust focus until star is smallest.
AReset ISO, frame shot.

Almage TypeShoot in RAW

ATest Shoty Check focus & framing.

A Shooting Useintervalometer (~1s gap) or keep pressing shutter (no timer delay).
ADuration: Capture continuously for ~1 hour.



Star Trails Example

Bortle 3/4 Boundary,
Single Unprocessed
Exposure

14mm Focal Length.
30sec, F4, 1ISO1600.

1 of 110 images taken
over 55 minutes).




Star Tralls Processing

AOEtion 1- StarStaX, Free Download (Not Tested)
https://markus-enzweiler.de/software/starstax/#download

AOption 2¢ Lightroom/Photoshop
AOpen images in Lightroom and apply lens profile (corrects aberrations).

A1) Foreground ImageOpen images into Photoshop as layers. Select all
layers, convert to Smart Object and change the Stack Mode to Mean or
MedianA Reduces noise.

AZ? Star Trails ImageOpen images again in Photoshop, keep bottom layer
blend mode as Normal and set all other layers to Lighten blend Aode
Accumulates the star trails.

A3) Combine ImagesFlatten Star Trails layers and copy onto the Foreground
Image using a Lighten blend mode.



Star Tralls Processiggmart Object Blend

Image Layer Type Select Filter 3D View Plugins Window Help

rO Op M el lu y Cs:y CsS Opacity: 100% Fow: 100% v (4 A 4° @ Aligned

nvert to Smar

Rasterize Layers
Rasterize Layer Style Duplicate Layer..

Select All Layers
Disable Layer Mask S e I e Ct Delete
- Align a Enable Vector Mask Quick Export as PNG ~ Shift+Ctrl+"

Right click and
select Convert TOREEREN |~ LayeA
Smart Object.

Copy SVG

Select Linked Layers Smart Filter

Smart Object#\

Paste Layer Style New Adjustment Layer
Layer Content Options...

Clear Layer Style
Stack Mod
Copy Shape Attributes Vector Mask

Paste Shape Attributes Create Clipping Mask  Alt+Ctrl+G
. .
Mask All Objects
IS creates a edian or Mean
Smal Convert to Smart Object
Merge Layers Video Layers New Smart Object via Copy
- 4 o »
Merge Visible Raseues Reveal in Explorer

Flatten Image New Layer Based Sli
: i st e Update Modified Content

single layer onl
the top layer is This produces anjll = o s

Orange Reset Transform
Yelow Arrange Relink to File...

visible, but data o image that Is the | Rt o G

Ay Export Contents...

Layers

Normal

- Violet Distribute 4
from underlying average of all
Embed All Linked
Link Layers Convert to Linked...

Select Linked Layers Convert to Layers

. .
I aye rS IS Stl I I D .. IMG_6456.CR3 I aye rs L] Merge Layers Ctrl+E Stack Mode Y None
" Aerge Visible Shift+Ctri+E Rasterize [
L - Entropy
present.

Flatten Image N
Kurtosis

Matting T Maximum
Mean

Minimum

IMG_g457.CR3

Range
IMG_6458.CR3 Skewness
Standard Deviation
Summation
Variance

IMG_6459.CR3




Noise Reduction By Stacking

AAIl images contain noise. When we brighten a dark image (high ISO or post
processing), we amplify the noise, making it visible.

ATo reduce noise we need to expose for longer:

A{ATYylIfkb2AaS wliA2z2 AYLINROYSA w{y LJIN

ASeveral stacked frames gives the same benefit as a single long expofitise
the TOTAL integration time that matters.

AStack 4 Images Signal/Noise improves by a factor of 2.
AStack 16 Imagey Signal/Noise ratio improves by a factor of 4.



Benefit Of Stacking

Single 30s Image100% Crop
30s; F4, 1501600

110.¥30s Stacked Images.
. _TotarExposure: 55 minutes.
Brightened by 6 Stops waalghal/Noise Ratio Improved
Effective 1ISO 102,400, ’ smbyuactor of 10.5

- 7 . - LY
A AT A o




Star Trails Processing

A 1) Stacked and
averaged Foreground
Image.




Star Trails Processing

A 1) Stacked and
averaged Foreground
Image.

A 2) Adjust Colour
temperature/brightness
in Camera Raw.

3) Lighten
Sky/Foreground
selectively using masks.




Star Trails Processmg

A 1) Stacked and
averaged Foreground
Image.

A 2) Adjust Colour R
temperature/brightness \ .,
in Camera Raw. AL
3) Lighten
Sky/Foreground
selectively using masks.

4) Introduce Stacked
Star Layer.




Star Trails Processmg )

A 1) Stacked and
averaged Foreground
Image.

A 2) Adjust Colour
temperature/brightness
in Camera Raw.

A 3) Lighten
Sky/Foreground
selectively using masks.

A 4) Introduce Stacked
Star Layer.

A 5) Change Blend Mode
to Lighten.




Star Trails Processmg

A 1) Stacked and
averaged Foreground
Image.

A 2) Adjust Colour
temperature/brightness
in Camera Raw.

A 3) Lighten
Sky/Foreground
selectively using masks.

A 4) Introduce Stacked
Star Layer.

A 5) Change Blend Mode
to Lighten.

A 6) Clone out plane trails
and some final
adjustments.

Stairway To Heave



The Aurora Borealis

AAurora- created by high energy charged patrticles from the sun entering
OF NIKQa ! idY2Z2aLIKSNbLO®

ACKS LI NOAOf Sa NB JFdzZAiRSR 0& 91 NI
atmosphere close to the poles ~-86deg latitude.

AThey interact with the atmosphere at different altitudes producing
different colours:

AGreemy Oxygerat 60 to 90 miles height
ARedy Oxygerat 180250 miles height
ABlue/PurpleA Nitrogen at 60 miles height

Aln UK, we often only see red because it is at the highest altitude.
ACKS adzyQa | OGAQGAGE G NASa 2y |y
occurring 2024/25.



A u ro ra FO re CaStS NOAA Space Weather Prediction Center Forgca;ZLQe%d Tirgze: 605minu(t)%s
—-_HPI: v W (Range 5 to 200)
Aurora Forecast NS
For 2023-12-24 17:10 (UTC) s % Y

AMany websites offer Aurora
Forecasts or text alert&gFor UK:

Ahttps://aurorawatch.lancs.ac.uk/alerts

AMobile App: Aurora Alert

AThe Space Weather Prediction
Centergives a very accurate 3D
Minute Forecast, based on a satelli
1.5 million km closer to the sun:

Ahttps://www.swpc.noaa.gov/products/ It

10% 50% 90%

aurora30-minute-forecast s

0 1 2 3 4 M e — OVATION Aurora Mode
‘ Model Run at 2023-12-24 16:10
L1 Observations at 2023-12-24 16:07

Approximate Energy Deposition i
ergs/cm?2 )



https://aurorawatch.lancs.ac.uk/alerts/
https://aurorawatch.lancs.ac.uk/alerts/
https://www.swpc.noaa.gov/products/aurora-30-minute-forecast
https://www.swpc.noaa.gov/products/aurora-30-minute-forecast
https://www.swpc.noaa.gov/products/aurora-30-minute-forecast
https://www.swpc.noaa.gov/products/aurora-30-minute-forecast
https://www.swpc.noaa.gov/products/aurora-30-minute-forecast
https://www.swpc.noaa.gov/products/aurora-30-minute-forecast
https://www.swpc.noaa.gov/products/aurora-30-minute-forecast
https://www.swpc.noaa.gov/products/aurora-30-minute-forecast
https://www.swpc.noaa.gov/products/aurora-30-minute-forecast

Aurora Technigue

AClear View Northy UK Aurora likely on the Northern Horizon, low light pollution
will help.

APhotograph overwate® F2 NJ Wi 6 A OS UKS @F f dzZSHQ
ARemove Filterd, Aurora light creates interference rings between filter and lens.

ACamera/Len®y Camera on Tripod, Wide Angle lens, Manual exposure, Wide
Aperture.

AExposure time#\ ~5sec to show aurora shapes. Longer exposures will blur the
movement.

AISOA Depends on aurora strength, adjust for best exposure.
AManual Focu#h Use Live View on a bright star.
ATimerA 2 sec timer to avoid camera shake (optional).

AForegrounda It at very dark site. Take extl@nger exposures for foreground
stacking.



The Milky Way

A The Milky Way is our local spiral galaxy.
A It contains ~ 250,000,000,000 stars and
is 100,000 Light Years in diameter.

A Context: Voyager 1 Spacecraft.
A Would orbit Earth in ~ 40 minutes.
A Travels ~ 1 Million miles a day.
A Would take 1.8 Billion Years to
cross Milky Way.

A The sun is about mid way out from the
centre.

A We only see ~4000 bright stars in our
local area. Beyond this, the stars merge
into the Milky Way.



