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The Model

Axion-like particle (a) mediator between the SM fermions (f)
and the DM (), a Dirac fermion

visible sector hidden sector

Do not consider coupling to gauge bosons at
tree-level but can couple via loops, e.g.

Lagrangian:

LD 10,80 a+ x(id — my)x — tm2a® +ia) ; mT;CfF’st + ia = C X5 X

&ayx = Cy/fa (hidden sector coupling), gafr = C¢/f, (connector coupling)
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Coupled Boltzmann equations
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Coupled Boltzmann equations
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Coupled Boltzmann equations
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Hidden sector and visible sector thermally decoupled, 7/ < T
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Need to solve system of 3 (unfortunately stiff) coupled differential equations
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Results: Reannihilation vs. constraints on our ALP
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Conclusion

What we have done

log1o(gaxx) (GeV™1)

|°glo(gaxx - Gaff) (Geviz)

Future work

E (9; — Hpd,) f = C|[f]

Our simple simple framework of an axion-like
particle mediating DM leads to various
alternative DM genesis scenarios

Performed a detailed numerical calculation of full
region of parameter space giving the correct relic
density in various regimes, in particular
reannihilation regime non-trivial

Brand-new calculation of constraints (normally
constraints for ALPs for photon coupling) to
verify if these regions of parameter space are
allowed

Improve accuracy, in particular in freeze-in but
also in reannihilation region, by solving
unintegrated Boltzmann equation

Apply future expected constraints to our model
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Conclusion

What we have done

o Our simple simple framework of an axion-like
particle mediating DM leads to various
alternative DM genesis scenarios

o Performed a detailed numerical calculation of full
region of parameter space giving the correct relic
density in various regimes, in particular
reannihilation regime non-trivial

log1o(gaxx) (GeV™1)

: g « Brand-new calculation of constraints (normally
logao(8axx - &arr) (GeV %) constraints for ALPs for photon coupling) to
verify if these regions of parameter space are
allowed

Future work ... . .
Exciting time for axions! We

look forward to seeing the im-
pact of future experimental
E(0: — Hpdp) f = C[f] results on our model!
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