Observational Cosmology

Stephen Serjeant
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1 Space and time

1.1 Olbers’ paradox
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1.2 Olbers’ paradox in a different way
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Exercise 1.1
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1.3 Metrics: the Universe in a nutshell
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H? = 2% + 42 + 22 (11)
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(6L)* = (82)* + (0y)* + (62)° (12)
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(65)% = (cdt)* — (62)* — (dy)* — (62) (13)
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Worked Example 1.1

000000 100000000000000000000 (6¢,0,0,00000 (00O 6t =1s)0
0000000000000 0 0000000000000 0O0O0OOOO0 (6t,82,dy’,62") 0
oooobooog

00000000 20000000000000000000000000000 0y’ =62"=0

000000000 v=% 00000068 =4s00

(c6t)? = (c6t')? — (62)?
A6t B (62") 1 (da')?
26te? 26t 2(dt')?

5t\? da’ \ v?
<6t’ = 1= (my) -z (14)

gooooo
1
gl (15)

V2

obooboobooboboboobooonbog
ot' = ~(v)dt (16)

oooooooogoogoo

oboobooooboooboobolbosbOoObOOOOObOODOOObOOOOObDOn
oobooooboooboooobooobooboobooooooooooboooooooobooooboooon
ooooooon

00000000000 0000000000D00 r000006s=cor00000000DO0O6T =6t
oboooooobooosemboonboosbObODbOOOOOOOOOOOOOOOODOODOOD
000 -00000000000Q0QCC00ODOO0ODOdWs=cor000000000O0ODOOODOOOO
gos000000

Worked Example 1.2
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Exercise 1.2
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Exercise 1.3
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1.4 Redshift and time dilation
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