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Edwin Habble (1889-1953)
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an expanding Universe increases in actual volume with time, decreases
in density.

!

the steady state theory proposes that new maiter is formed which pushs galaxies apart while
keeping the density of the Universe constant
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Albert Einstein (1879-1955) -
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Particle Equilibrum

a state of particle equilibrium exists when the number of particle creations -
exactly maiches the number of annihilations. Usually this is because there
is notime for matter to decay or combine into new forms before a collision
with an anti-particle

Notice that an equilibrum process keeps the number of matier and anti-mater
particles equal.
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Proton/MNeutron Production
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Last Scattering Epoch

Asthe Universe cooled, the free elecirons and protons could finally bond togther to

form hydrogen atoms. At the same time, the Universe went from a rich plasma to
a gas of neuiral hydrogen.

hydrogen plasma atomic hydrogen

In a plasma, the mean free path of a photon is very short. In a gas of atomic
hydrogen, the mean free path is very long, as long as the size of the Universe.
Thus, the transition from the early plasma to atomic hydrogen is the epoch

of last scatiering, the point in time when the photons became free to iravel without
hindrance.
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FIRAS data with 4000 errarbars
2.728 K Blackbody

OsSl GBlal Y1 cllaaly






the quantum vacuum cannot be perceived or measured directly since it
appears to be empty, in fact it is filled with potentiality

II
pt |I

within the quanium vacuum, pairs of virtual matter and anti-matier
particles are continually creaied and desiroyed, borrowing their
massfenergy by the uncertainity principle. They do not exist as
observable entities, but their existence is exerted on other particles as
a subtle pressure (called the Casimir effect)
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