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Motivation

Solving simultaneously three sharp BSM questions:

@ Baryon asymmetry

@ Dark matter

°
Who can connect them together? — sterile neutrinos N
What is the mass scale of connector? — TeV (colliders favor)

What symmetry do they follow? — U(1)g_|
What is the corresponding mechanism?

@ Resonant leptogenesis
@ Sterile neutrino portal WIMP
°
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The Model

Extending ¢ = (v, + j + in)/v/2, Majorana sterile neutrinos N and DM x

Q. ug dp | L e N x| H ¢

su@., 2 1 112 1 1 1]2
Uty [+ +2 -1]/-F 1 0 0] % 0
Ul |+5 +3 +3]| -1 -1 -1 -1]0 2
. + + + ]+ -+ o+

Table: Relevant particle contents and corresponding charge assignments.

The relevant Yukawa interaction:
AN

A _
L o> —ZEHWNTCN - ZXopy"Cy — y,L;HPsN + h.c.. 1
\/éqb \@@( X — Yo LLHPR (1)

The free parameters are {m,, m, 7/, My, My, M, vy, 0,ecp}
Fixing i = 5 x 10~'1 GeV.
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The Model
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Figure: The dominant Feynman diagrams for N and x annihilation. (a)-(c) are
universal for the global and the local scenarios. In (d), Z’ mediated— local, p
mediated— global
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The global U(1)s_, scenario
The relevant Boltzmann equations in global scenario:
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The global U(1)s_, scenario
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Figure: The evolutions of various abundances Y;.
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The global U(1)s_, scenario
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Figure: Y; as a function of m, at present.
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The global U(1)s_, scenario
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Figure: Perturbation constraints and exceeding ecp.
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The global U(1)g_; scenario
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Figure: Branching ratio of Higgs invisible decay.
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The global U(1)s_, scenario
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Figure: Spin-independent scattering cross section.
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The global U(1)s_, scenario
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Figure: Constraints from the indirect detections.
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The local U(1)s_, scenario

The relevant Boltzmann equations in local scenario:
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The local U(1)s_, scenario
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Figure: The evolutions of various abundances Y;.
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The local U(1)s_, scenario
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Figure: Y; as a function of m, at present.
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The local U(1)g-, scenario
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Figure: Perturbation constraints and exceeding ecp.
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The local U(1)s_, scenario
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Figure: The current LEP-II and prospective ILC limits
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The local U(1)s_, scenario
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Figure: Constraints from the direct detection experiment.
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The local U(1)s_, scenario
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Figure: Constraints from the indirect.
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Conclusion

@ Global scenario
Relic density: resonance and non resonance
Higgs invisible decay:future CEPC-non resonance
Direct detection:current and future LZ
Indirect detection: unpromising

@ Local scenario
Relic density: resonance and non resonance
Higgs invisible decay:unpromising
Direct detection:current and future LZ
Indirect detection: promising in non resonance in (a) and (b)

Ang Liu Feng-Lan Shao Zhi-Long Han (QuiCommon origin of dark matter and leptogenes October 11,2024 20/20



	Motivation
	The Model
	The global U(1)B-L scenario 
	The local U(1)B-L scenario 
	Conclusion

