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1. Introduction

The standard cosmology (ACDM) predicts the cosmic
evolution which Is consistent with observations.
However, there may be deviations from ACDM model.
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Indirect measurement (CMB+ACDM)
Hndiree) = 67,27 + 0.60km/s/Mpc

Planck2018, 1807.06209

Direct measurement w/ distance ladder
H\"Y = 73.04 £ 1.04km/s/Mpc

Riess, et al. 2112.04510 (SNla+Cepheid stars)
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The standard cosmology (ACDM) predicts the cosmic
evolution which Is consistent with observations.
However, there may be deviations from ACDM model.

Hubble (H,) tension o
Modlfled so that H, increases

IndlreCt measu rement (CMB o e a3 Planck collaboration

H{""eY = 67.27 £+ 0.60km/s/Mpc

Planck2018, 1807.06209

Direct measurement w/ distance ladder ~ 50!
H\"Y = 73.04 £ 1.04km/s/Mpc

Riess, et al. 2112.04510 (SNla+Cepheid stars) 3 /14

New Physics??



H, from CMB + cosmological model
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H, from CMB + cosmological model
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Observable With late-time evolution left unchanged
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H, from CMB + cosmological model

Early dark energy (EDE)
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AXiOn E D E Poulin, et al. (2019)
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Pointed out by some literatures:

AX'On E D E Poulin, et al. (2019) Berghaus and Karwal, 1911.06281. Alexander. and McDonough,
1904.08912. Gonzalez, Hertzberg, and Rompineve,

2006.13959. Alexander, Bernardo, and Toomey, 2207.13086
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Contrived shape
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What we did

We consider a trapped dark Higgs as
EDE, and the dark Higgs promptly
decays into dark photons.

— The dark Higgs EDE potential shape
IS arbitrary or simple.

To that end, a non-thermal trapping is required.

We identify a viable parameter region consistent with

successful EDE scenario.
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2. Trapped dark Higgs EDE s\ rhashi vin, 220001107
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Dark Higgs acquires an effective mass if dark photon exists.ml14



For EDE scenario to work successfully, the dark Higgs must
decay quickly to dark photons.

Assuming 2m, < m, < 2y/2e Sv/4,
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3. Non-thermal dark photon production

Kitajima, SN, Takahashi (2022)
We consider an axion coupled to the dark photon.
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The axion also becomes DM.



__. Some tuning of e is imposed
.-=="" for successful EDE and DM.
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Summary

* H, tension is being revealed by recent development of
observation.

* In our dark Higgs EDE model, the dark Higgs promptly decays
iInto dark photons, and we don't need any contrived potential.

* The axion produces the dark photons which traps the dark
Higgs, and the remnant of axion can become DM for
my < 100eV and f; 2 10'°GeV.

T'hanks so much! A



