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WHAT DO YOU NEED?

’ Mlnlmum reqmrement

- Compact DlgltaICamera oracamera phone . " .
:—Atrlpod- L s
Ideally: < - SIS g ey

- Dlgltal SLR and/or Compact System: Gamera :

- - A basic telescope (dependmg on what you. want to.lmage)

Future extras: -, = " gl 3 !
= Tracklng or Go To Mount (AIt AV or Equatorlal) " | | ik
'._- Webcam o] g CCD camera / Gwde scope : v

e MA45 ('T_he PIeiades_) - by Mar"cin_MaIe 4

% 5
i *
- .
- & - .



APERTURE

/1.4 f/2

f/2.8 /4




FOCUS

Method Place a flashlight about 50 feet away pointing back at

1: the camera
Autofocus
on a Autofocus on the flashlight ; Switch the camera to

flashlight ~ manual focus and do not adjust the focus again

Method Most recent DSLRs have a ‘live-view’ option; Point the

2 Live- camera at a bright star and zoom in on the live-view
. reen

vView on Ly

Stars: Make tiny focus adjustments until the star is as small

as you can get it




BAHTINOV MASKS




SHUTTER SPEED

Stars move 10-30 seconds is a typlcaLe*pesweJ&meielLarmght—skyL&eene

in the sky | with g wide-angle Iens
remarkably ' . e e Vs
quickly. . This keeps the trailing of stars down to an acceptable level

. The maximum exposure time depends on the focal length of the
,  lens - S A

500-rule: you will start to see a trail if your exposure time is
greater than 500 divided by the focal length of the lens (35mm
equivalent)




ISO AND NOISE REDUCTION

1SO200 1SO400 ISO800

1SO1600 ISO3200 ISO06400




ISO AND NOISE REDUCTION

High ISO settings (800 or even 1600-3200 depending on your camera)
are recommended for most night-time images.

Some cameras are capable of very high ISOs > 100,000 (e.g. Sony A7S).
Long exposure noise reduction removes ‘hot pixels’ and other defects
from the image, but doubles exposure time.

Can also take manual ‘dark’ images which can be subtracted from your
final images in post processing

Take an image with the same shutter speed, but with the lens cap on

Consider using an external battery.
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Guiding Light to the Stars by Mark Gee (Australia). Winner: Astronomy Photographer of the Year 2013

Settings: Canon 5D Mark Il camera; 24mm f/2.8 lens; ISO 3200; 30-second exposure




Wanderer in Patagonia by Yuri Zvezdny (Russia). Winner: People and Space Winner 2017

Settings: iOptron Sky-Tracker mount, Sony A7S camera, 18 mm f/2.8 lens, ISO 5000, 30-second exposure




Aurora over a Glacier Lagoon by James Woodend, UK. Winner: Astronomy Photographer of the Year 2014

Settings: Canon 5D Mk Il camera; 33mm f/3.2 lens; ISO 1000; 10-second exposure




STAR TRA

Star
Trails:

i T ‘ if
Wlth\lomg eiposu\re |mages od a camera with no

trackmg, staré will appﬂar to trall’ as the Earth rotates

l

" You can use thlS to yo/ur édvant/age to create some very
effecrlve |m,ages ’ / - / | s

/

Vi

=

Stackingj* To create ar(lmage /th/long st Cy tralls %ake ‘a series of

= eguaITengt;h exposu es and ‘sta K’ usmg free software

—e.p. StarSt/a’i Startraprls Sequator (can/also be used for

allgnmenfand stacklng) el //;;.

Star Trails around Polaris— by Mike Meynell; Settings: 34x30sec,*f/11, ISO 1000, 17mm
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Star Trails over 4o.mney by Mike Meynell; Settings: Canon 5D Mark Il Camera. 24mm f/5.6. 19i¢3§39 second exposures
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Summer Nights in Michiggn by Michael A. Rosinski (USA). Highly Commended: Earth & Space Category, Astronomy Photographer of the Year 2012

Settings: Canon T1i cdmera; Canon 15-85mm zoom lens at 15mm; ISO 800; 400 25-second exposures
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- Star Trails with Stai
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132 x 30-second images. 17mm focal length (equivalent 25.5mm) at f/5.6, ISO 1600
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THE MOON

Camera

settings:

oon is smaller than

completely f||_| t

. m sky. To

{" equires a focal

Iength oﬁqn'ﬁf"‘f

or surface

Aperturg 500 second;

| — though Meade 14” telescope 1/25 second



Moon with Earthshine above Blackheath by Mike Meynell; Settings: 1 second, Canon 60Da attached to Skywatcher Esprit 80/400 (f/5), ISO 800




Lunar Eclipse at Maximum: Blackheath, London: 28 September 2015: Picture by Mike Meynell
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1.5 Day Old Crescent Moon (2% illuminated) - Glyndon Park, Plumstead, London SE18 .
4 June 2019, 22:00 BST

Canon EOS 60Da, 1.0 seconds, ISO 200
1.5 Day Old Crescent Moon by Mike Meynell. Settings: 1.0 seconds, f/4.9, 1SO 200, %iéeOMrery\m

Williams Optics WhiteCat51 APO f/4.9 D:51/F:250
TTS-160 Panther Mount




Lunar Halo by Martin Male




USING A TELESCOPE

Mounting a For very bright objects (e.g. The Moon) you may be able to hand hold the
camera over the eyepiece

camera.:
It is usually better to mount the camera using specialist equipment

Equipment: Camera phones and compact cameras are usually mounted over telescope
eyepiece

DSLRs can be connected to a telescope using a ‘T-Ring’ and ‘T-Adapter’ for
prime focus imaging

Prime The camera lens is removed and the telescope is used like a telephoto lens
Focus

- . A T-Ring is a coupling ring to connect a camera to a T-adaptor which then
'maglng' connects to the telescope




EXAMPLES OF MOUNTING TO A TELESCOPE

I i




WHAT TELESCOPE?

What Depends on what you want to image!
Telescope?:

Planets / Long-focal length refractor

Lunar:

Can cost around £100, but up to several thousand

Widefield / Short-focal length refractor (fluoride/ED glass)

Deep-Sky /

Portable: £500 - £1,000, but up to several thousand

Galaxies / Newtonian (8-inch+) + coma corrector or SCT (Schmidt-Cassegrain)
Deep-Sky / Less

Portable: £200 - several thousand; coma corrector (£150-£300)







TRACKING MOUNTS

H Sky-Watcher Star Adventurer
Basic Star iOptron SkyGuider Pro

Tracker: | -
Cost is around £300 to £400 — but no GoTo functionality

Basic GoTo Sky-Watcher AZ GTi (can be mounted in EQ mode) — but have to cobble
together a suitable mount to be polar aligned

Mount: _ |
Cost is around £250 — but you need a way to polar align (e.g. use ball head
on tripod)

More Sky-Watcher EQ6-R Pro Go-To

Advanced:

Cost is around £1,500 — exceptional mount for the cost
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NEW TECHNOLOGY - SMARTPHONES

Smartphone Thé latest Smartphones have very effective “night
Cameras “modes” allowing long-éxposure astrophotography.

~ You will 's_t'ili_.rieed a_t-i'ipod'-t.o hold the phone, or
~ prop it up against a steady object!

You can take m.ulﬁ"p_le images and stack them using
apps on your phone e.g: Star Stacker

v - - . = - = -
. g1
= N # = = =




LUMILAPSE

https://www.dalelotheringtonphotography.com/







NEW- TECHNOLOGY < SMART FEFESCOPES

- Smart-,

" Automated *
‘ '_-Electramgfally' =

Assisted .
: :Ast ronomy

'. ’, e

. 7338 _.""These are ali m solutloﬁs acombmatloh of .
~Telescopes.or . telescope and camera; Which. mtegrate to’ your phone

-. or tablet t’o g|ve dlrect lee—V|ews of deep sl<.y obJects

% (._’_"‘_'Vaoms Ste[lma or Vespera (Pro) / Umstellar eVscope or
i . eVscope2 / Celestron Orlgm Cest ranges from £1 7OG
' 'f‘.,-to £4 OOO . | A RS

.

| X | 'ZWO Seestar S50: ("‘ESOO) /. 530 ("’£370) / Dwarfil 5 ]
S ("’£350)/ Dwarflll ("'ESOO) * BT
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NGC6992 Eastern.Vei™ebula in Cyghus. 20, October 2Q22 @ 10.30pm.'Whi&table; Ken_t,‘ UK. 1;30'x 10 sécdnds. 80mm /5.6.4MP
. & ¢ X . [ s P ; p v
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e § NGC-6992-95: Eastern Veil Nebula in Cygnus: 19 October 2024 8.30pm, : HAOIIl Dual Band Filter: Whitstablé, Kent
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- NGC 7023 . Iris Nebula - Whitstable, Kent - 11 October 2024 - 8.30pm - 143x10s
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M33 Triangulum Galaxy: 360x10 seconds: 27 October 2024 7.30pm: Whitstable, Kent
-










PROCESSING IMAGES - TI_—IE HDA_RK-A‘R-'TS»'

|mage .'; Tt L Wherever p055|ble use RAW format when taklng your |mages to
T e glve yourself the best range of processmg optlons
Eemat: o o

available. The most versatile is
speC|aI|st astrophotography packages

Software: . . Several software back'a"':'
kEad _Photoshop / nghtroom
also avallable (P|xlnsrght)

Stackings' - images can be stacll<ed' to effecti\/ely increase ekpesur'etime' adding
" * - more detail to the image and reducmg noise. Software for stacking

.-~ includes Deep Sky Stacker, RegiStax, AutoStakkert'Z Sequator Starry
- Sky Stacker(Mac) 0 -

M31 (Andromeda Galaxy) — by Martin Male



UNPROCESSED Pleiades by Mike-Meynell

Settings: 30sec, ISO 1000. Prime focus on Williams Optics 110mm refractor with auto guider




= Sequator

Project File Help
@ Star images

» Base image

* Noise images

2 Vignetting images
@ Output

& Composition: Align stars
Accumulation
> Sky region: Full area
' Auto brightness: Off
2 High dynamic range: Off
2 Remove dynamic noises: Off
’ Reduce distor. effects: Off
“ Reduce light pollution: Off
Enhance star light: Off
' Merge 4 pixels: Off
> Time-lapse: Off
% Color space: sRGB

) Start

Double click "Star images” to add image(s)

 Base image preview:

Please add star image(s) ...




=
Project File Help
@ Star images
IMG_3684.CR2
IMG_3685.CR2
IMG_3686.CR2
IMG_3687.CR2
IMG_3688.CR2
IMG_3689.CR2
IMG_3690.CR2
IMG_3691.CR2
IMG_3692.CR2
IMG_3693.CR2
@ Base image
(IMG_3688.CR2)
Noise images
Vignetting images
@ Output
Sequator stack.tif

& Composition: Align stars
Accumulation
Sky region: Full area
Auto brightness: Off
High dynamic range: Off
Remove dynamic noises: Off
Reduce distor. effects: Off
Composition
O Align stars O Trails
Computing options
© Accumulation

(O Select best pixels

(O Freeze ground Selective
O Align only Linear

Start

Accumulate exposures. Suggest to enable auto-brightness or HDR to avoid over-exposure.

~ Base image preview:

[Analysis & composition]
Loading IMG_3688.CR2 ... done
Analyzing image ... done
Preparing base image ... done
Loading IMG_3687.CR2 ... done
Analyzing image ... done
Composing ... done

Loading IMG_3686.CR2 ...

00:10 elapsed, 01:10 remaining

Cancel

L




B Sequato
Project File Help
@ Star images
IMG_3684.CR2
IMG_3685.CR2
IMG_3686.CR2
IMG_3687.CR2
IMG_3688.CR2
IMG_3689.CR2
IMG_3690.CR2
IMG_3691.CR2
IMG_3692.CR2
IMG_3693.CR2
@ Base image
(IMG_3688.CR2)
Noise images
Vignetting images
@ Output
Sequator stack.tif

Composition: Align stars
Accumulation
Sky region: Full area
Auto brightness: Off
High dynamic range: Off
Remove dynamic noises: Off
Reduce distor. effects: Off
Composition
OAIign stars (O Trails
Computing options
© Accumulation
(O Select best pixels

o
() Freeze ground Selective

(O Align only Linear

Start

ccumulate exposures. Suggest to enable auto-brightness or HDR to avoid over-exposure.
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Duplicate layer. Image -> Adjustments -> Curves. Brighten up the darker areas of the image.

Some more nebulosity, but the image looks washed out.
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darkening the black areas (take it only half-way on this occasion).
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UNPROCESSED Pleiades by Mike-Meynell

Settings: Canon 5D mark II, 30sec, 1SO 1000. Prime focus on Williams Optics 110mm refractor with auto guider
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PROCESS'ED i’leiad1es by Mike Meynell (groppin'g,- stack.ing., levels and noise adjustments)

Settings:  Canon 5D mark II,_7x3Qséc, 1SO 1000. Prime focus on Williams Optics 110mm refractor-with auto guider




Rogelio Bernal Andreo

.i".

-

Orion, Head to Toe by Rogelio Bernal Andreo (USA).. Highly Commended “Deep Space” Astronomy:Photographer of the Year 2011

Settings: Takahashi FSQ 106 telescope and SBIG STL.11000M CCD camera




NEXT STEPS

Getting
Help: -

Buy a magazine (e.g. Sky and Telescope, Astronomy Now, Sky at Night)

 Use th_é internet = You'T'"?. e / CloudyNights / Stargazers Lounge

sl

"1.

| %, 2
Astro.nomy_' Join your Iocal as.tronomy.so'tlety

Societies: : ot -
The British Astronomlcal ASsociation (BAA) / Society for Popular
Astronomy (SPA) ' *. A . '
Practice: In theory there is no dlfference between theory and practice. In practice

there is.

M51 = The Whlrlpool Galaxy by Martin Pugh. Wlnner Astronomy Photographer of the Year 2012

Settings: PIanewave 17-inch CDK teIescope Software Bisque Paramount ME mount; Apogee U16M camera




Thank you for watching!

Flamsteed
Astronomy
Society



