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8.286 Lecture 20

November 21, 2013

SUPERNOVAE Ia

and

VACUUM ENERGY DENSITY

Summary of Lecture 19: The Age of the Universe
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ẋ

x

)2

=
H2

0

x4

(
Ωm,0x+ Ωrad,0 + Ωvac,0x

4 +Ωk,0x
2
)
.

Ωk,0 = 1− Ωm,0 − Ωrad,0 − Ωvac,0 .
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Summary of Lecture 19:

Radiation Flux versus Redshift

Closed Universe:

ds2 = −c2 dt2 + ã2(t)
{
dψ2 + sin2 ψ

(
dθ2 + sin2 θ dφ2

)}
,

where sinψ ≡ √
k r .

Alan Guth

Massachusetts Institute of Technology

8.286 Lecture 20, November 21 –3–



Alan Guth, Supernovae Ia and Vacuum Energy Density 8.286 Lecture 20, November 21, 2013, p. 2.
Summary of Lecture 19

fraction =
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area of sphere

=
A
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.

Power suppressed by two factors of (1 + zS): one for redshift of
photons, one for rate of arrival of photons.
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.
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