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LECTURE PROGRAMME

• T o n i g h t ’ s  N i g h t  S k y

• A s t r o p h o t o g r a p h y

• T h e  A u r o r a

• O u r  S o l a r  S y s t e m

• O u r  G a l a x y

• O u r  U n i v e r s e

• M o d e r n  A s t r o n o m y :  L i f e  a s  a  

A s t r o n o m e r  &  T o o l s  o f  t h e  T r a d e

• W h y  W e  A r e  H e r e :  A  1 3 . 8 - b i l l i o n  

y e a r - o l d  s t o r y
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Are they small & nearby, 

or large & far away? 

 Galaxy  M51      Young s ta r  & d i sk  MW758
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Orion Nebula, M42
25 ,000x  b igger  than our  so la r  sys tem



Andromeda Galaxy, M31
250  mi l l ion  x  b igger  than our  so la r  sys tem



Our Solar System
50AU  = 7 l ight hrs

Our Galaxy
~100,000 ly



The Andromeda Galaxy

  2.5 mil l ion l ight years away



Hubble Space 

Telescope 

Ultra-Deep Field

FOV: 

0.2% Moon

1 Ms

(12 day) 

exposure

10,000 galaxies



James Webb 

Space 

Telescope 

Deep Field

FOV: 10% Moon

12.5 hour   

(45ks) exposure

45,000 galaxies



Most distant object ever imaged     

 13.4 G ly  d istant  



500 years out of  a star’s  ~10bn year l i fe



2 minutes out of  our  l i fet ime



G a l a x y  t y p e s
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Pinwheel Galaxy, M101
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Quasar - 3C273Q
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T h e  A n t e n n a e  

G a l a x i e s

In
t
e

ra
c

t
in

g
 /

 I
rr

e
g

u
la

r 

G
a

la
x

ie
s







Cartwheel Galaxy
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Penguin Galaxy
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Ring Galaxy

or Hoag’s objectIn
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Virgo cluster of ~1500 galaxies
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Cosmic Microwave 

Background

Penzias & Wilson
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Evidence for the Big Bang model.. .

The observed expans ion of  the Un iver se  

The wavelength  of  the CBR 

The observed abundances  of  the l ight  e lements  



Artist ic Impression of a 

type 1a Supernova
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D a r k  E n e r g y



A
n

 A
c

c
e

le
r
a

t
in

g
 U

n
iv

e
r
s

e

Dark  

Matter
Dark  

Energy Ordinary  

Mat ter
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