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Question:

Can we identify BSM motivated

scenarios with exotic signals that
can have implications in detector

and accelerator/facility design?
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1. Electroweakinos-Like Dark Matter

e Ubiquitous evidence of DM

Observations
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1. Electroweakinos-Like Dark Matter

e Minimal -> SM Mediator
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1. Electroweakinos-Like Dark Matter

e Small mass splitting from radiative corrections X g
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1. Electroweakinos-Like Dark Matter

e (Collider Searches
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1. Electroweakinos-Like Dark Matter

e Hadron colliders
M. Low, L. Wang, JHEP 08 (2014) 161
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1. Electroweakinos-Like Dark Matter

e Muon colliders
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1. Electroweakinos-Like Dark Matter

e Beam Induced Background:

Muons decay
in flight!

H /Vv
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1. Electroweakinos-Like Dark Matter

e Muon colliders:|Detector Geometry

Vertex Detector
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1. Electroweakinos-Like Dark Matter

1. Soft

° ' : '
Muon colliders: Remember the BIB! 2 Arrives late

3. Mostly forward
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1. Electroweakinos-Like Dark Matter

x* decay radius [mm]

e Muon colliders
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(before BSM...) SM

1. Highly boosted SM obijects:
Can we (angular) separate decay products of a ~TeV Z/W/H? (Leptonic? Hadronic?)

o f ~ tan 1 mz/? ~1 ,_Mx
107 5TeV ECAL
ol T ~ cm °
% 10° Impact on granularity! 9
il v
10*‘? D
10% 1 8
Eom [T6V] 7 5
Decay product of 2->2 B Interaction
processes will be M > < ,u+ ooint

highly collimated! /
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(before BSM...) SM

1. Highly boosted SM objects:
Can we separate decay products of a ~TeV Z/W/H? (Leptonic? Hadronic?)

2. Precision ZZH couplings:
Is it possible to measure the forward muon? What angles?

3. Precision VBF:
Can we measure the polarization of outgoing VB?
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Exotics
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Summary

1. We explored a highly motivated BSM scenario that can lead to exotic
signals at future colliders: Electroweakino-Like WIMPs that produce
disappearing tracks in the vertex detector. The double-layer design of

the vertex detector is important to mitigate BIB!

2. It is important for future colliders detector and accelerator/facility design

to identify BSM scenarios that can lead to exotic signals.

3. This important task requires the close collaboration of HEP-th, HEP-ex,

and Accelerator Physicists.

Thank You!
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