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DM annihilation at colliders

Produce DM particles almost at rest (need the PDF)
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DM annihilation at colliders

DM particles form a bound state with a large self-interaction
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DM annihilation at colliders

Annihilation decay of the bound state

SM particles
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DM annihilation at colliders

Annihilation decay of the bound state

SM particles

How possible can this happen?
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DM produced at rest. suppression from the phase
space comparing to the free particle production
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Challenge |

Prob! "DM particle|bound statet”

! (' deM)! 1 rniDI\/I

s-wave bound state

Bound state can be large:suppression from the
geometrical ratio between the Compton wave
length & Bohr radius
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Prob! "DM particle|bound statet”
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s-wave bound state
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Need a large DM self interaction
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Models with a large self-interaction

Lambda-SUSY

soft mass only
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large lambda (~2) is preferred
for a smaller tuning




Models with a large self-interaction

Self-Interacting 1" HH
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For an 10-100 MeV scale mediator,
the cross section has aesonancewhen ! m;/1.6m. =12 2% 3°..,
anti-resonancewhen !, m,/1.6m- ! 1.7% 2.8% 3.8°..



Models with a large self-interaction
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Always exists an my with a large coupling that satisPes the

constraints.




Higgsino annihilation decay
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Cross Section [fb]

Lambda-SUSY

higgsinonium annihilation decay
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Dashed (Dot-Dashed) curves show the 300/fb (3/ab) projections
obtained by the PDF rescaling.



Cross Section [fb ]
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SIDM annihilation decay
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SIDM bound state production
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Due to the low center of mass energy (=2x DM mass),
the EFT description works Pne in the study.



Annihilation decay channels

The scalar mediator can decay through the coupling 9! ¢ ‘H‘Z

Requiring the Higgs-singlet mixing < 10%, the mediator has a

displaced decay length

For light DM particles, inclusive search

with jet + displaced e+e-allows harder *%
] >

electrons to pass the trigger. q“;
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(the plot requires pr(e°) > 10GeVv and §
assumes a 30% detection efpciency)
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Conclusion

DM annihilation decay
Study DM self-interaction at colliders

Well motivated scenarios: lambda-susy, SIDM

Interesting signals:
heavy resonance search, displaced decays,
measurement of the DM/mediator mass



