(b} Model of an AGN [Figures 3.26-3.29]
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Onestion 9

[ Book 4 subsections are given. |

{a) The thres problems ane

= the homogeneny of the density of muner [or cpetgy] throughouot the Universe
= the dsotropy of the microwave backaround radiation

= the density being close o cnbngal (within o factar of 104

The first two are problems because they imply thet well separated regions of the
Universe have magaged 1o cqualize their densities and temperaiures, even thoagh it
would appear that they could not have yet been in contact with cach other. The. third
is a problem because even a tiny inital difference from the critical density would
have been enormously magmibed by the cosmological expansion. [2.6. [-2.6.3]

ih)} The inflationary model proposes that soon after ¢ = 0 {more precisely, af 1=
10-%% 5 though the figure would, af most, cary only 2 bonus mark] there was a
percdd of excephionally rapid expansion called inflation. This occurred because al
that time the temperature [or energy] had Tallen just o the point where the sirong
nuckenr force separated from the electro-wenk force, causing o phase change.

In the inflation scenarmo, before the inflation event, densities and temperatures wers
equitized (hroughout what is now the observable Universe. Inflation then expanded
space o speeds far in excess of the speed of light, and this expansion was then
followed by the slower (Continuing ) cost alogical (Hubbie) expansion. Thus.
beeause of the inflationary expansion. regrons that are 100 Far apart 1o have been in
conlacl since, were 10 contact earlier. This solves the first two probiems.

The third probiem is solved because milation 15 accompanied by the production of
matter [or energy] (o an exient that raises the density to a value exceedingly close
v the critical value, [A geometrical argument, 4 in Figure 211, would do s well.]

[Moge than this s the nearest thing o an essay-type quéstion thar you are likely to
encounter. I s, however, o very short eszay in oag clear parts.|

[2.6.4]
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