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Inferring H, from CMB
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Fig. by M. Millea. See also extensive discussion in Knox, Millea 1908.03663.

Universe with more matter w,, will have smaller sound horizon r, while angular size of LSS 0,

will be fixed = H,, increases.
Decaying Cold Dark Matter model (DCDM)

1) Fraction f of CDM decays into dark radiation, 2) with decay rate 1/7.
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Loeb et al. 1903.06220 - very late decays
7 2 13 Gyr with fpys ~ 0.15 evade
those constraints while leading to
Hy ~ 72 km/s/Mpc.

Vattis, Koushiappas, Loeb 1903.06220
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showed other observables constrain
such scenario further shifting best fit to

focpu ~ 0.08 and H, ~ 69 km/s/Mpc.
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SIDM from DCDM

Thermally produced ~1-100 GeV SIDM y i1s strongly constrained by
CMB (in case of unstable mediator A) or by requiring that
Q1 ~ 0.1 which excludes light mediator coupled to SM.
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Thermally produced ~1-100 GeV SIDM y i1s strongly constrained by
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v

Consider WIMP-like particle § which obtains correct relic density due to
freeze-out. Assume S is also coupled to Dark Sector particles - y and A.

Linz‘ 2 /IHSSZHTH + GS)Z)( + gA’u)?}/,u)(

freeze-out decay self-interactions
S decays Amount of injected radiation depends on
. LO: Ty, €2, g.as BR(S — AA) « g*
. NLO: and BR(S — yyA) < g2. — % &~ 0.1
o Ty, 4 €202, Lifetime 7, essentially fixed by ¢ < 10712,
o FS—>AA X €2g4, In order not to spoil 2m

_Z -3
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SIDM from DCDM in Higgs Portal

LiwD AysS*H'H + €Spy +  8A"Jr.x SM DS
freeze-out decay  self-interactions
Assume WIMP-like Z, h S
Symmetry: S— -9 : (Higgs/\ portal) ‘
that is broken with
breaking parametrized E =

by €. l

One can view this model
as an extension of the usual
Higgs portal to weaker

couplings - smaller than
in freeze-in.
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SIDM from DCDM in Higgs Portal
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SIDM from DCDM and Hubble tension

We performed cosmological fit using MontePython 1n regimes of long
and short 7¢. We used combined datasets from: 1) Planck 2018 CMB,

11) BAO data from BOSS survey, i11) local measurements from Hubble
Space Telescope and 1v) the galaxy cluster counts from Planck catalogue.
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SIDM from DCDM and Hubble tension
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SIDM from DCDM and Hubble tension
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Cosmological impact of SIDM produced
from DCDM in different 7, regimes

Regime A - only SIDM - 4 < 0.1 Myr
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Cosmological impact of SIDM produced
from DCDM in different 7, regimes
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Cosmological impact of SIDM produced
from DCDM in different 7, regimes
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Conclusions

Novel SIDM production mechanism based on decays of unstable dark
sector state which avoids otherwise stringent constraints.

The mechanism naturally leads to transferring O(0.05) of the dark matter
energy density to radiation. If the decay happens after recombination, it

mildly alleviates the H, tension.

We studied realization of the mechanism within Higgs portal DM model
and identified large regions of parameter space that lead to interesting
astrophysical and cosmological behaviour.
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XENONT1TT anomaly

G. Alonso-lvarez, et al. 2006.11243.
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mass range within best fit region to

self-interaction strength and H,,

| ] We assumed absolutely stable

mediator, however sufficiently

: long lived mediator will not
1 influence any of the presented

{ results.

Recent report of unaccounted
excess of events in electronic
recoils XENON Collaboration 2006.09721
could be due to New Physics,
e.g., absorption of light,
very-weakly interacting dark
photon G. Alonso-lvarez, et al. 2006.11243.

The best fit from this work can
easily be included in our model.
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