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UniPcation scenarios
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Observation

The dark matter mass per photon Is obserd to be
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In the absence of decas, the ewlution of the scalar
Peld energy density Is simply
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In practice the latter condition Is alread/ satisPed ly
the time Inf3ation ends.



Usual belief: The inf3aton decays avay completely after
iInBation, making the Peld irrelevant. But can a residual
osclillation survive as dark matter?

Precedent:Preheating with a quartic intelaction ¢2x?
rapidly reduces the oscillation amplitude from dnp; to dn/q,

and then shuts off. Havever this residual oscillation iIs still
far too large and in violation with observation.

Hence it Is usually taken to be folloved by trilinear
preheating or corventional reheating, both removing the
iInBaton energy density completely as they correspond to
iIn3aton decays.



UniPcation scenarios

to try and get the
Peld closer to the origin at the end of inf3ation.
Doesn®work.

Reheat ly annihilations rather than decas.
Possible to make models but just
phenomenological so far (ARL & Ure-a-L—pez)

If radiation domination Is interrupted, especially
by thermal inf3ation, this can reduce the scalar

Peld density to the desired leel (ARL, Rhud &
Ure—a-L—pez, Imminent).
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Conclusion

At least In principle it appears possible to connect
the inf3ation and dark matter epoas.

Accordingly, the same scalar Peld potential could be
responsible for inf3ation, dark matter and (in an
anthropic string landscape sense) the dark energy

The basic sthieme works for the quadaatic potential,
and should readily extend to the more realistic case
of hilltop Inf3ation.

No attempt as \et to put in a physically-motivated
context in terms of allowed and forbidden decay
channels.






