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20.14 Steady-state theory

a.) The Hubble ow indues the ux vn through the surfae 4�r

2

of a sphere with radius r,

_

N

�

= 4�r

2

vn. Inside the sphere,

_

N

+

= 4�=3r

3

_n partiles are generated. The two e�ets should

balane eah other, N

+

= N

�

, thus _n = 3vn=r = 3Hn � 3 � 0:7=9:8Gyr � 8=m

3

� 2 H-atoms

per Gyr and m

3

.

b.) From Hubble's law, v = Hd or

_

R = HR, and H = onst:, it follows R(t) = R
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The exponential funtion is self-similar, and as expeted an observer is not able to asribe to t

an absolute meaning.

.) To keep number of galaxies onstant, newly reated matter has to form galaxies. At a given
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Thus the distribution of galaxy ages follows as
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and the mean age of a galaxy is hti = 1=(3H
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) � 3Gyr.
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