
A s t r o p h o t o g r a p h y
D r  D a r r e n  ( D a s )  B a s k i l l

U n i v e r s i t y  o f  S u s s e x



L e c t u r e r  i n  P h y s i c s  &  A s t r o n o m y  

a t  t h e  U n i v e r s i t y  o f  S u s s e x ,   

a l s o  r u n n i n g  o u r  o u t r e a c h  

p r o g r a m m e .  

P r e v i o u s  j o b s  i n c l u d e :

•  Educat o r  a t  t he  Roya l       

Observ at o ry  Greenwi ch

•  XMM-Newt on  ca l i b ra t i on  sc i en t i s t  

•  PhD i n  X - ray  as t ronomy (C V s t a r s )

WELCOME & INTRODUCTION 



O b s e r v i n g  i n  H a w a i ’ i …



D o i n g  out reach in  schoo l s  &  e l sewhere



MEDIA WORK



INITIATED APOTY IN 2007



A s t r o p h o t o g r a p h y

The Sun & Moon (& sett ings)

Wide angle night sky

Processing & 

Deep sky targets 

with a telephoto lens

Time-lapse photography



I m a g i n g  

t h e  S u n  &  M o o n



T h e  S u n



T h e  S u n



T h e  S u n

N e x t  p a r t i a l  

s o l a r  e c l i p s e

1 0 a m - n o o n ,  

S a t u r d a y  

2 9 t h  M a r c h



T h e  S u n
Pin hole 

projection 

with…

Coffee cups 

Scarfs

Colander

Card + holes

Anything!



T h e  S u n



T h e  S u n



T h e  S u n



M e t h o d

• A u t o f o c u s

• A u t o e x p o s u r e

• A u t o  f / n u m b e r

T h e  S u n

  &  M o o n



T h e  M o o n



T h e  M o o n



T h e  M o o n



T h e  M o o n

Planned using Stel lar ium 

          and an OS map



Planned using Stel lar ium 

          and an OS map

T h e  M o o n



M e t h o d :

C a m e r a  s e t t i n g s

• f / n u m b e r

• E x p o s u r e  t i m e

• I S O  s e t t i n g



• f / n u m b e r

• E x p o s u r e  t i m e

• I S O  s e t t i n g

Decrease to  co l lect  

more l ight…  

… Or  increase to  

get  a  greater  depth  

of  f ie ld .

M e t h o d :

C a m e r a  s e t t i n g s



f/number i s  the aperture s i ze 

(opening) of  a lens,  

in terms of  Focal  length

- f/2 means that the aperture (opening) is one half 

the focal length of the lens 

- Affects the amount of light entering a lens 

and the focal depth…

F o c a l  l e n g t h
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f/4.5



f/6.7



f/9.5



f/13



f/32



f/5



f/32



T h e  M o o n
By Laurent Laveder
ht tp://www.p i xheaven.net



T h e  M o o n
By Laurent Laveder
ht tp://www.p i xheaven.net



T h e  M o o n
By Laurent Laveder
ht tp://www.p i xheaven.net



f/11f/5.6

T h e  M o o n



T h e  M o o n



f/20

T h e  M o o n



f/20
T h e  M o o n



T h e  M o o n



T h e  M o o n



T h e  M o o n



T h e  M o o n



T h e  M o o n



T h e  M o o n
o v e r  L o n d o n ,  
V i e n n a  &  M a d r i d
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T h e  M o o n



T h e  S u n  &  M o o n

S u m m a r y

• Always search 

for  interest ing 

foreground  objects

• Focal  depth? 

  Di f f ract ion spikes?



A s t r o p h o t o g r a p h y
D r  D a s  B a s k i l l

U n i v e r s i t y  o f  S u s s e x



W i d e  a n g l e  i m a g i n g  

o f  t h e  n i g h t  s k y  



The DSLR

Sensitive at low light levels



M e t h o d :

C a m e r a  s e t t i n g s

• f / n u m b e r

• E x p o s u r e  t i m e

• I S O  s e t t i n g



Increase to  co l lect  

more l ight…  

…But  ob jects  move 

across  the sky  & 

l i ght  po l lu t ion.

• f / n u m b e r

• E x p o s u r e  t i m e

• I S O  s e t t i n g

M e t h o d :

C a m e r a  s e t t i n g s



Short: 1/8  seconds
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Longer: 2s
E
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e



E x p o s u r e  t i m e :  1 0  h o u r s !
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Typical view of the night sky

      from a light polluted location

C a n o n  1 0 D ,  1 2 0 s  a t  f 2 . 8  &  I S O 4 0 0 .
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Typical view of the night sky

      from a dark location

C a n o n  1 0 D ,  1 2 0 s  a t  f 2 . 8  &  I S O 4 0 0 .



L i g h t  p o l l u t i o n  f r o m  t h e  i n e f f i c i e n t  

l i g h t s  o f  B r i g h t o n
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• f / n u m b e r

• E x p o s u r e  t i m e

• I S O  s e t t i n g

M e t h o d :

C a m e r a  s e t t i n g s

[ 1 / 3 ]  I S O  i s  a  s t a n d a r d  

m e a s u r e  o f  h o w  a  d i g i t a l  

c a m e r a  a m p l i f i e s  a  s i g n a l  

( i m a g e )  a f t e r  a  p h o t o g r a p h  

i s  t a k e n .



• f / n u m b e r

• E x p o s u r e  t i m e

• I S O  s e t t i n g

M e t h o d :

C a m e r a  s e t t i n g s

[ 2 / 3 ]  I n c r e a s i n g  t h e  I S O  

a m p l i f i e s  t h e  s i g n a l  

(a n d  s o  b r i g h t n e s s ) …

… b u t  a l s o  a m p l i f i e s  t h e  

i m p e r f e c t i o n s / n o i s e  t o o .



[ 3 / 3 ]  T h e s e  

i m p e r f e c t i o n s  c a n  b e  

r e d u c e d  b y  t a k i n g  a n d  

r e m o v i n g  a  d a r k  f r a m e  

• f / n u m b e r

• E x p o s u r e  t i m e

• I S O  s e t t i n g

M e t h o d :

C a m e r a  s e t t i n g s



ISO setting ISO  100
IS
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ISO setting ISO  200
IS
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ISO setting ISO  400
IS
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ISO setting ISO  800
IS
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ISO setting ISO 1600
IS

O
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ISO setting ISO 3200
IS

O
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e
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M e t h o d :

C a m e r a  s e t t i n g s

• f / n u m b e r

• E x p o s u r e  t i m e

• I S O  s e t t i n g



T h e  M o o n

Exposure:  Auto

ISO: Auto

Aperture: Auto



T h e  M o o n

Exposure:  3s

ISO: 3200

Aperture: f/7



C a m e r a  s e t t i n g s

for shooting the Moon

• f / n u m b e r

• E x p o s u r e  t i m e

• I S O  s e t t i n g

Short exposures for 

the bright Moon: 

1/50s-1/200  s

Anything from f/4.0 to f/32 !

The Moon is bright so ISO~200.  

unless you want diffraction 

spikes, then ISO1600+.



T h e  M i l k y - w a y

Best seen 

in August 

& 

September



< Andromeda galaxy



< Andromeda 

galaxy

<   Milky way



I n t e r n a t i o n a l  v i e w s

Travel  for  darker sk ies and di f ferent v iews



U t a h ,  U S A



H a w a i ’ i

Brighton’s horizon



Southern Hemisphere



Shooting stars 

are very diff icult 

to photograph!

• They’re very quick

• Often faint

• And can appear 

anywhere in the 

sky

M e t e o r s



C o m e t  F 3  (NEOWISE)

J u l y  2 0 2 0
3 0  s e c o n d s

f / 5 . 6

I S O  3 2 0 0



M e t e o r s



C a m e r a  s e t t i n g s

for shooting stars

• E x p o s u r e  t i m e

• I S O  s e t t i n g

• f / n u m b e r

10 - 30 seconds until light 

pollution dominates…

Wide open aperture e.g. f/2.8

to allow as much light in as 

possible 

Camera needs maximum 

sensitivity: ISO 3200+

A n d  t a k e  l a r g e  n u m b e r s  o f  p h o t o s !



M e t e o r s
B e s t  s h o w e r s  

a r e  i n  

A u g u s t  &  

D e c e m b e r



• Flash!

• Take minutes to pass 

overhead.

• May change 

direction.

Aircraft/drones Satellites Meteors

S p o t  t h e  d i f f e r e n c e !

• Usually constant 
brightness, but...

• May glint sunlight

• Or vary if tumbling 
space debris

• Take minutes to pass

• Burn up in a second!

• Have uneven tracks 

as they explode.

• Shooting stars are 

often colourful.



A u r o r a

May 2024



A u r o r a

May 2024



A u r o r a

October 

2024



W i d e  a n g l e

s u m m a r y

• Sett ings

• Location

• T ime of the year
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P r o c e s s i n g ,    

 t r a c k i n g   

  & D e e p  s k y  i m a g i n g    





A s t r o p h o t o g r a p h y
P r o c e s s i n g

I  u s e :

• S e q u a t o r   
• f o r  s t a c k i n g  a n  a l i g n i n g  i m a g e s

• G I M P
•  t o  i m p r o v e  t h e  f i n a l  i m a g e  

( b r i g h t n e s s ,  c o n t r a s t ,  e t c )

B o t h  a r e  f r e e  w i n d o w s  s o f t w a r e .





1. Take mult ip le images

2. Cal ibrat ion

• Take & subtract a dark f rame

P r o c e s s i n g  s t e p s



ISO setting ISO 3200
D

a
rk

 f
ra

m
e



1. Take mult ip le images

2. Cal ibrat ion

• Take & subtract a dark f rame 

• Take & div ide by a f lat  f ie ld

P r o c e s s i n g  s t e p s



Flat field image

A photograph of a white area shows 

where more or less light travels through the lens



1. Take mult ip le images

2. Cal ibrat ion

• Take & subtract a dark f rame 

• Take & div ide by a f lat  f ie ld

3. Step 2:  Al ign & stack your images

4. Step 3:  Addit ional  process ing 

(br ightness,  contrast ,  colours ,  l ight  

pol lut ion reduct ion,  etc…)

P r o c e s s i n g  s t e p s



Sequator  i s  f ree software to:

• Cal ibrate images

(dark  f rame & f la t  f ie lds )

• Al ign & rotate  images

• S tack images









T h e  E a r t h  r o t a t e s …



  With a zoom lens, you need an

     equatorial Mount to fol low the stars



30x 30 second photographs, stacked



30x 30 second photographs, aligned & stacked



T
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u
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ts
Fol low the

Stars

Moon

Sun

etc





User rj144 on the 

Cloudy Nights forum





Roger Hutchinson
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You don’t need a 

telescope for 

astrophotography, 

but…

T
e

le
s
c

o
p

e
s



Bode's Galaxy & the 

Cigar Galaxy, taken 

with a Canon 5D mk2 

on a Skywatcher 8" 

Newtonian on a 

SynScan mount.



Exposure 

time

You can 

increase the 

exposure time 

– but 

accurate 

tracking is 

required



Exposure 

time

You can 

increase the 

exposure time 

– but 

accurate 

tracking is 

required



P r o c e s s i n g  

&  T r a c k i n g

s u m m a r y

• Br ings out  more detai l s

• Tracking essent ia l  for  

indiv idual  targets
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T i m e - l a p s e  

P h o t o g r a p h y



M o v e m e n t
M o o n  t r a i l s







M o v e m e n t
M o o n  t r a i l s

S tacked us ing s ta r t ra i l s .de

Exposures :

1  second

ISO 1000

f/8

300mm lens



Exposures :

0 .2  second

ISO 1600

1000mm te lescope

D=200mm, so  f /5

M o v e m e n t
Through a telescope



 Planning with Stellarium and a map



T h e  M o o n
dur ing a lunar ecl ipse

University of Sussex 

Meeting House chapel



T h e  M o o n
dur ing a lunar ecl ipse
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T h e  M o o n
dur ing a lunar ecl ipse
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M o v e m e n t
S t a r  t r a i l s



M o v e m e n t
S t a r  t r a i l s



E x p o s u r e s :

3 0  s e c o n d s

f / 9

I S O  3 2 0 0

R e p e a t e d  f o r  8  h o u r s

A t  f / 9 ,  b o t h  b a d g e r  

&  s t a r s  a r e  i n  f o c u s





M o v e m e n t
S t a r  t r a i l s



M a u n a  K e a

H a w a i ’ i



~30x 30 second photographs, aligned & stacked

M a u n a  K e a

H a w a i ’ i



~50x 30 second photographs, aligned & stacked

M a u n a  K e a

H a w a i ’ i



M a u n a  K e a

H a w a i ’ i



M a u n a  K e a

H a w a i ’ i



A s t r o p h o t o g r a p h y
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