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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



O u r  M i l k y  w a y  G a l a x y  o v e r  H a w a i ' i

-  t h e  c i t y  o f  s t a r s  i n  w h i c h  w e  l i v e .
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Nuclear reactions (fusion) occur deep 

within stars…



Planets are too small  & cool for 

nuclear fusion.
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M o o n s  o r b i t  p l a n e t s .
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A r t i s t i c  i m p r e s s i o n





Art i s t ic  v iew of  our  ga laxy  f rom the s ide –  showing dus t  lanes .   
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H u b b l e  S p a c e  

T e l e s c o p e  

o b s e r v a t i o n  o f  
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www.ukaff .ac.uk

C
o

m
p

u
t
e

r
 S

im
u

la
t
io

n
s



3 0 % - 5 0 %  o f  s t a r s  i n  o u r  g a l a x y  a r e  p a i r s
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As of 20 th March, 2025.

~250 exoplanets are 
discovered each year.
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D i s c o v e r e d  i n  F e b r u a r y  2 0 1 7 ,  

T r a p p i s t - 1  h a s  7  r o c k y  p l a n e t s

A r t i s t i c  i m p r e s s i o n



K e p l e r  1 6 b
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R e d  G i a n t

R e d  

S u p e r g i a n t

S m a l l

M a i n  

S e q u e n c e

L a r g e  

M a i n  

S e q u e n c e S u p e r n o v a
S t e l l a r  

B l a c k  H o l e

N e u t r o n  

S t a r

W h i t e

D w a r f  S t a rP l a n e t a r y  

N e b u l a

The Evolut ion of  Stars
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Stel lar

Black Hole

Neutron 

Star

White

Dwarf Star

M a s s :   < 1 . 4  s o l a r  m a s s e s

D i a m e t e r :  S i z e  o f  E a r t h

M a s s :  1 . 4 - 2 . 2  s o l a r  m a s s e s

D i a m e t e r :  S i z e  o f  L o n d o n

M a s s :   3 - 1 0  s o l a r  m a s s e s

D i a m e t e r :  3 k m  r a d i u s  

p e r  s o l a r  m a s s



The Ring nebula
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28C a s s i o p e i a  A  
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T h e  C r a b  N e b u l a  -  a  3 0 H z  p u l s a r
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My a r t i s t ic  impres s ion  
of  a  b lack  ho le…
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A r t i s t i c  i m p r e s s i o n  
o f  a  s t a r  f a l l i n g  i n t o  a  b l a c k  h o l e .
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Art i s t ic impress ion of  Cygnus X-1

Most probable nearby 

black hole ~6,000ly away
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Supercomputer simulation
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Supercomputer simulation
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M e r g i n g  n e u t r o n  s t a r sN
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Gold from NSNS merger

A r t w o r k :  M a r k  G a r l i c k  

/  U n i v e r s i t y  o f  W a r w i c k



Y o u  a r e  m a d e  

o u t  o f  e l e m e n t s  

c r e a t e d  i n  t h e s e  
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