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A unitary causal
non-local field theory?

1. Modes with mass M, called on-shell.

2. A continuum of massive modes with mass higher than M, called off-shell

Transition rate of any scattering including one (or more)
off-shell mode(s) in the initial state is zero — Dark Matter!

This is just a phase space factor when
- number of species =+ oo

- coupling = 0
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Review of
Off-shell Dark Matter (OfDM)
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e This is the ratio of the production/decay rate to 1 off-shell
vs on-shell particle, when mass << Ecm <<
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Typical mass of off-shell
particles

Pyp(m) = N/flll’lflll".!f51 (I"‘;)fv(l".'.)‘sl'l)(rl P — P2) a‘mﬁ(bg Fm?),

o dm [ m* :
Pip(m) = —, 1 - 0 <m < Ecwm,
“OM F(“\l

* typical OfDM mass is 0.6Ecm
at production

mass/Ecm
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Dark Matter from Inflation

* Fraction of Energy in DM at the end of inflation
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* This fixes the reheating temperature which is the main
uncertainty for any given inflation model
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Sharpening Inflationary
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Testing OfDM on small
scales
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Testing OfDM on small
scales

from arXiv:1908.03596
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Sharpening Inflationary
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