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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

• T h e  S c a l e  o f  t h e  U n i v e r s e

• T h e  b i r t h  &  d e a t h  o f  s t a r s  &  g a l a x i e s

• T h e  v i o l e n t  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



• Ast ronomy covers  a huge range of  scales ,

f rom a t iny shoot ing s tar  (0 .01mm across)  

to the ent i re  Universe (500+ b i l l ion l ight  years )

• In  ast ronomy,  we use the logar i thmic scale 

extens ive ly .   

• The s i ze of  that  t iny 0 .01mm shoot ing s tar  (meteor)  

we wr i te as  10 -5m (0.000,01m).

• The Universe i s  at  least  10 27m across  -  that’s  

1,000,000,000,000,000,000,000,000,000m.

LOGARITHMIC SCALE



• In  just  30 steps of  the log scale ,  we can go 

f rom a 1cm cube, to the ent i re Universe!

• Each step wi l l  be 10 t imes bigger than the 

previous .

LOGARITHMIC SCALE



10-2m (0.01 meters = 1cm)

A 1cm cube of  b lue - tac !



A 10x10x10cm cube of  lego





101m (10 meters)

Outs ide the Jub i lee Bu i ld ing,  Un iver s i ty  o f  Sussex



102m

U n i v e r s i t y  o f  S u s s e x  c a m p u s :  F a l m e r  H o u s e  t o  A r t s  A  i s  1 0 0 m



103m
Univers i ty  o f  Sus sex  campus



104m



105m



106m = 1,000km



107m



108m



10 9m = 1Mkm

So la r  d iameter  

1.39x10 9m

or  a  Lunar  o rb i t

Rad i us  =  3 .84x 1 0 8m

Di amet e r  =  7 .69x1 0 8m



10 10m



1011m

Inner  so lar  system:

Orbit  of  Mercury



1012m

Inner solar system:

Planetary orbits 

shown out 

to Mars

 That’s  1.5x10 11m,

   or  1 Ast ronomical  uni t

The Earth i s  150 M km 

f rom the Sun



1013m

Outer so lar  system:

Planets orbi ts  shown 

out to Neptune



1014m

Orbits  of  Neptune, P luto 

 & Sedna around the Sun

Sedna, discovered in 2003,  

  orbi ts  the Sun 

f rom 76AU to 936AU

Di s tance t rave l led 

by Voyager  1  a f te r  

~50  years



1015m

The inner edge 

of  the 

Oort cloud 

of rocky & icy debr i s  

sur rounding 

our so lar system



1016m

The outer extent 

of the 

Oort  cloud 

around our 

so lar  system

Also, 1 l ight year = 9.5x10 15m



1017m 
Or ~10 l ight years

Di amet e r  o f  t he  

R i ng  Nebu la

Dis tance to the 

next  nearest  s tar ,  

Prox ima Centaur i



1018m  (or ~100ly) 

Scorpius Globular Cluster, M80

Globular clusters are “suburban villages” of 100,000 stars, 

on the outskirts of our Milky Way galaxy – a city of stars.



1019m (1,000ly)

Our galaxy

 the Mi lky Way,  

i s  ~1,000ly 

(1019m) thick



1020m

We are 

here

All the stars we see   

with our own eyes 

are within ~5,000ly



1021m  (or 100,000ly)

The city of stars in 

which we l ive, the 

Milky-way Galaxy

The Sun is just one star 

of ~300,000,000,000 

stars in the Milky-way

All the stars we see   
    with our own eyes 

are within ~5,000ly

We are here



1022m, or 1M ly

Car ina  

Dwar f

La rge

  &

    Sm a l l  

      Mage l lan ic  c l ou ds

Ou r  M i l ky -way  

G a l axy

Boöt es  
Dwar f

Sag i t ta r iu s  Dwar f

Draco 

Dwar f

Ur sa  M ino r  Dwar f

Scu l pt o r  Dwar f

Half of the 

galaxies in our 

local group 

of galaxies



1023m , or 10M ly

Or, the separation 

of the Mi lky-way and 

Andromeda 

Galaxies,

In our local group.

Virgo Cluster of galaxies

(yes,  galaxies form groups too!)



1024m , or 100M ly

Virgo Super Cluster of 

galaxies

Image: Andrew Z. Colvin via Wikipedia



1025m ,  or 1Gly

Real  data 

–  a s l ice of  the sky.

 Each dot i s  a galaxy

Voids

Galaxy 

super-clusters



1026m ,  or 10Gly

As with the previous s l ide,  

every dot i s  a galaxy of  a 

few 100,000,000,000 stars

Top left :   Super computer 

s imulat ion

Left :  Real  data f rom the 

SDSS survey



1027m, or 100Gly

The

   Obse rvab le

   Un ive r se   



• Di s tances  in  as t ronomy are  vas t .

• Ast ronomers  use  the parsec (3x10 16m) 

          o r  the l ight  year  (9 .5x10 16m)

• When we see someth ing,  we are  see ing that  

ob ject  as  i t  was  in  the past ,  as  i t  takes  l ight  a  

cer ta in  amount  of  t ime to  reach us .

• Th i s  i s  most ly  neg l ig ib le . . .   Unt i l  you s ta r t  look ing 

at  very  d i s tant  ga lax ies .

D I S TANCES  US ING  T IME



Light travels 1 meter in 3.3ns.

(Sound travels 1m in 0.003s)   



The Moon 

1.3 l ight-seconds away  



The Sun 

8 l ight-minutes (and 19 seconds) away  



The l ight-travel t ime from the Sun to the 

planets in our solar system
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• The most  d is tant  s tars  v i s ib le 

by eye are ~8,000 ly  away

• The Sun,  and other  average 

s tars ,  l ive for  10 b i l l ion years !

• 8,000 years  i s  on ly  a t iny 

f ract ion of  a s tar’s  l i fespan…

…equivalent  to just

hal f -an-hour  in  our  l i fe - t imes.

• Most  s tars  are 5 t imes c loser
<   A l n i l a m

    2 , 0 0 0 l y  a w a y



The Andromeda Galaxy –  the most distant 

object you can see with your own eyes -

2.5 mi l l ion l ight years away



M o s t  d i s t a n t  o b j e c t  e v e r  i m a g e d    

 1 3 . 4  G  l y  d i s t a n t   



L o o k i n g  i n t o  t h e  p a s t …   

b u t  n o t h i n g  h a s  c h a n g e d    



 The Sun

x1 mil l ion

  Our Solar System

x1 mil l ion

  Our Galaxy

X25

 Nearest galaxy, ~2.5Mly away

  Furthest galaxies another 5,000x !
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