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THE MOTIVATION

- The Standard Model (SM) has been Dark Matter
very successful, but it does not
have a particle dark matter (DM)
candidate.
Dark Energy
WIMPs, the popular DM has been
extensively searched for, but no
positive signatures yet.

It is motivating to consider
scenarios, where DM interactions
are weaker yet with
complementary detection
prospects.
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THE FRAMEWORK

We consider a scenario where DM mediates with the SM via superheavy
mediators: naturally leading to weaker DM interactions.

An Abelian gauge extended scenario can accommodate this possibility while
ensuring DM stability simultaneously.

As an illustrative example, we consider gauged B-L extension of SM.
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BNV REEC

e DM is produced thermally
and freezes out by virtue of
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Mpy =1MeV, 'y, =6.6 x 107 GeV Moy = 1 GeV, Ty, = 6.03 x 10™° GeV
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COSMIC STRINGS FROM U(1) BREAKING

e Spontaneous breaking of U(1) can produce cosmic strings (Nielsen,
Olesen 1973; Kibble 1976) which can emit GW with a characteristic
spectrum (LISA Cosmology WG, arxiv:1909.00819).

e There have been some recent proposals to probe Superheavy DM which
acquire mass from a high scale U(1) symmetry breaking using GW

spectrum emitted from cosmic strings (see, for example, arxiv:
2107.13112).

However, the characteristic GW spectrum from cosmic strings can arise
without DM too: need some stronger connection!
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- We, therefore, consider a scenario where the mechanism which
guarantees correct DM abundance also leaves imprint on the GW
spectrum generated by cosmic strings.

- In our setup, late entropy release required for correct DM relic, causes
distortions in GW spectral shapes generated by cosmic strings.




CHARACTERISTIC GW SPECTRUM
FROM COSMIC STRINGS
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GW SPECTRUM WITH
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CONC BUSTON

Miracle-less WIMPs have weaker interaction rates which can be mediated by
superheavy gauge bosons.

Thermally overproduced relic can be brought within limits via late entropy
dilution. Gauged B-L model naturally accommodates this.

High scale B-L breaking can lead to observable GW background (with a scale
invariant spectrum) from cosmic strings which form as a result of such
symmetry breaking.

Early matter domination due to the diluter creates GW spectral distortions
at high as well as low frequencies: one of which remain within near future
experimental reach.

The model predicts vanishing lightest neutrino mass, can be falsified at
tritium beta decay or neutrinoless double beta decay experiments.
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