Alan Guth, Dynamics of Homogeneous Expansion, Part 111, 8.286 Lecture 7, September 26, 2013, p. 1.
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DYNAMICS OF
HOMOGENEOUS
EXPANSION, PART III

‘ Summary: Mathematical Model I

yh

t; = time of initial picture
R % = Hit . . .
=< Ryax,; = initial maximum radius
e p; = initial mass density
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¢ Newtonian gravity of a shell:

Inside: g = 0.

Outside: Same as point mass at center, with same M.
¢ Let r(r;,t) = radius at ¢ of shell initially at r;.

v¢ Let M (r;) = mass inside r;-shell = 4—7rr3pl at all times.

g=— r2(r ) P = F= —?ﬁ :’2'0 , where r = r(r;, t).
v Initial conditions: r(r;,t;) =r; , 7(ry,t;) = Hir; .
iat
¢ Rescaling: Let u(r;,t) = r(ri,t) = a(t) , where r = a(t)r; and
T
47 Gp; :
i=— ; ag’ , alt) =1, a(t;)=H,;,| and
4
a= —?ﬂGp(t)a

Summary: A Conservation Law i

. Ar Gp; dr Gp; | db
i=-5-2 = {+3a2}_0 = dt_o’
where | e
E=ca?— —20
2 3 a
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