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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



R o y a l  O b s e r v a t o r y ,  
G r e e n w i c h ,  L o n d o n



R o y a l  O b s e r v a t o r y ,  
G r e e n w i c h ,  L o n d o n



R o y a l  G r e e n w i c h  O b s e r v a t o r y ,  
H e r s t m o n c e u x ,  S u s s e x



Site telescopes where there is little rainfall...





H a w a i ' i ,  f o r  e x a m p l e



Sea level

Brighton

P~1023mb

Mt Everest

Summit 8,848m

Pressure ~330mb

Mauna Kea

 4,207m

~600mb

H i g h e r  a l t i t u d e

L e s s  a t m o s p h e r e  t o  

l o o k  t h r o u g h  

S o  s h a r p e r  i m a g e s

Ben Nevis

 1,345m
P~860mb
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Add timelapse



Gemini telescope



Large Binocular Telescopes, Arizona, two 8.4m



Gran Telescopio, La Palma, 10.4m

Bigger is better 

for astronomers 

– but why?



N o r d i c  
O p t i c a l  
T e l e s c o p e

X M M - N e w t o n





T h e  V e r y  L a r g e  T e l e s c o p e
P a r a n a l ,  A t a c a m a  d e s e r t ,  C h i l e





Adaptive Optics  -  F lex ib le mi r rors  

cancel  out atmospher ic distort ions

Star  l ight i s  
deformed by 
our turbulent 
atmosphere

The telescope mir ror  i s  
deformed to cancel  th i s  out

Resul t ing in 
a sharper 

image
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Hubble Space Telescope

Mirror  bui l t  1979

Launched 1990

Cost ~$10bn





Radio waves 
or iginate from 
electrons in 
magnetic f ields

G a s  a t  d i f f e r e n t  t e m p e r a t u r e s ,  

e m i t s  l i g h t  a t  d i f f e r e n t  w a v e l e n g t h s .

Gamma-RaysX-RaysUltra-violet

Visible

InfraredMicro-wavesRadio-

waves

108105104 106 107 10101090 3 100 103300

K e l v i n

Red  -  Blue

Far  -  Mid  -  Near

1 Kelvin  = 1
o
 Celsius

 But Kelvin scale starts at 0

Celsius starts at -273.15
o



Webb Space Telescope

Cost $10bn

 

Launched: 25th December 2021



JWST

Consists of a 

6.5m mirror

made of 18

Segments, 

including the 

MIRI camera 

built  in Scotland.



G a s  a t  d i f f e r e n t  t e m p e r a t u r e s ,  

e m i t s  l i g h t  a t  d i f f e r e n t  w a v e l e n g t h s .

Gamma-RaysX-RaysUltra-violet

Visible

InfraredMicro-wavesRadio-

waves

108105104 106 107 10101090 3 100 103300

K e l v i n

Red  -  Blue

Far  -  Mid  -  Near



Chandra (NASA)



XMM-Newton (ESA)



– European Extremely Large Telescope

39m, Chile

first light in 2029

E-ELT



E-ELT – European Extremely Large Telescope



E-ELT – European Extremely Large Telescope
Credit:  Prof. Peter Wheatley



– the Overwhelmingly Large Telescope

100m telescope idea, cancelled due to €1.5bn cost

OWL 



G e m i n i  &  U K I R T
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