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1. Introduction
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Is there a mechanism to enhance the cross-section? < Higgsplosion!
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] Higgsplosion [C. Degrande, V. V. Khoze, O. Mattelaer; PRD 94 (2016)]

B A hypothesis that the explosive Higgs production is caused above a certain energy

B Essences:
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B “Decay rate” for h* - nh near the n -particle mass threshold (v/s ~ nmy,)

[V. V. Khoze and M. Spannowsky; NPB 926 (2018)]
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2. Application to DM relic abundance
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B Model setup (higgs portal DM model)

Can we naturally derive this setup...?
- Later if | have time

M Lagrangian (¢: Higgs, xi,xz: DMs)
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B Scattering amplitude
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B Scattering amplitude
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Cross section
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B DM (thermal) relic abundance
[L 2 _yxh)(_RXL ]
B Boltzmann equation: 7, 4+ 3Hn, = —(ov) (n)z( — (nf(q)z)

B Numerical result

Evolution of DM abundance (¥, = 1.3i)
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B A model to provide our setup

B Simple model fails:
1 1
L2 5(04)* = A" — v*)* + 7(@ —my)x — (yxf XrxL + (he c-)) (¢: Higgs, X1, Xg: DMs)
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B Singlet-doublet DM model (+ complex parameters)

2025/8/19

[T. Cohen, J. Kearney, A. Pierce, and D. Tucker-Smith; PRD85 (2012)]
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4. Summary \

) [V5/m, = 205]
B Higgsplosion: o
B Explosive Higgs production occurs above a certain energy
o(gg - h) ~o(gg — 135h) @ 100 TeV p-p collider T e e e
must be confirmed at the future experiments
B Application to DM relic abundance s ]
B The “decay rate” including the higgsplosion forms a window NG
in the cross section oL L
B Higgsplosion effect is maximized at /s = 195m,, / .
M My, ~ 5TeV higgs portal model is possible if m; ~ 50 GeV iz:é |
at the freeze-out scale (during SSB, T ~ 200 GeV) , =
B Singlet-doublet model is better to evade the direct detection B . S ==
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Backup
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B Present bound for DM

B Direct search

Naive WIMP scenario is almost ruled out

[LZ collabolation, 2410.17036 [hep-ex]]

M |Indirect search

[F. Calore et al., SciPost Phys. 12 (2022) 5, 163]
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B Possible model: Higgs portal dark matter scenario + resonance
[G. Arcadi, A. Djouadi, M. Kado, EPJC 81 (2021) 7, 653]]

- Scalar DM model - Fermion DM model
- .S -
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B How is the other mass range?
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B Cross sections via triangles, boxes, pentagons, ...
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B Evolution of relic abundance
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B Reaction rate v.s. Hubble
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B How do we evaluate analytically?

B EOM for wave function

| I I I
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L] Siﬂgl@t-dOUblEt DM model (+ complex pa rameters) [T. Cohen, J. Kearney, A. Pierce, and D. Tucker-Smith; PRD85 (2012)]
1_ _ _ _
L D —Elp(mlpPL + m:/)PR)qJ — mD(fRfL + foR) — (Lp(yLPL + YRPR)H . f + (h C)) (mlp Complexr others: real )
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