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In practice
(because of that @#$% cosmological constant)

cf (1‘+ z)

6

[CO Fig. 29.30]

1
)
-
~

Il
4

0= H,D g (l+z) g g 3 | s
¢ qz—(1-g)(1+24.z ~1)
Surprise! ’
Even for flat, A = 0 universe, @ first decreases =25
but then increases with increasing z. Q o't
- 1
S 0s
! FLAT
Competing 3 o1
Effects: . o
« Distance Gal.3 at large BT s 0 2 s s o

« Expansion lookback time Redshift z




VLBI measurements of compact radio sources:
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Big Bang Nucleosynthesis (Oct. 14 lecture)
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Definitions, results, etc.
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Densities:
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Physics

Per unit mass:
K.E. + potential E. =

Total Energy

(1 dR)Z 8
—— T
Rdt) 3

u
<@mma p=—*

4

Gp}re2 =—kc’

% Temp. of radiation field: 7y = RT(R"

(ds)? = (edt)® — R*(1) [(

© sy

8 1
- iﬂ'Gﬂ - Er\cz] R? = —kc?

*

dor

A

) + (m d0)* + (w sin 6 dp)*

)

[

Cosmological Constant
(a.k.a. Dark Energy)

- du = -Pdv

3(Py +

o
drt

4
_ER‘G [.pm + Prel + oo+

* = you should be able to write these down from memory.

Curvature :LX 0
R

+1

-1

o2

Pra + P.'\):Hh_




