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« The Supersymmetry is one of the most appealing BSM theories, which can be helpful for:
dark matter candidate,
hierarchy problem,
grand unification of gauge couplings



- Overview

« Search for sleptons and electroweakinos at CEPC.

« Show search results Iin final states with two opposite sign (OS) charged muons.
« Signal scenarios

» Direct production of smuon pairs (can explain g-2 excess)
» Production of chargino pairs decaying via W bosons (Bino LSP, large cross section)

» Production of chargino pairs decaying via W bosons (Higgsino LSP, interesting related with higgs)
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- Technical detall

* About CEPC

ECM=240GeV, higgs factory, 100 km circumference, 2 interaction points.

ILD-like detector

e Software

Signal samples: MadGraph+Pythia8

Simulation: Mokka
Reconstruction: Marlin
« Normalized to 5050 fb~1

« Dominant backgrounds: SM processes with two-u or two-t final states
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- Direct smuon: Optimization Strategy

* Select events with 2 OS muons with energy > 0.5GeV.
e Perform a multi-dimension optimization, considering variables:

AR (u, ), AR (u, recoil), Ap(u, ), Ap(u, recoil), M

* Check for both upper cut and down cut for each variable.
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- Direct smuon: SR & Results
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- Direct smuon: Sensitivity map

* Assuming 10% systematic uncertainty, the discovery sensitivity reaches up to 115 GeV.
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- Chargino pair (Bino LSP): Optimization Strategy

e Select events with 2 OS muons with energy > 10 GeV.
e Perform a multi-dimension optimization considering variables:

AR(u, 1), AR (p, recoil), Ap(u, w), Ap(u, recoil), My, Myecoit, Epyps P*, E,, Py
* Check for both upper cut and down cut for each variable.
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- Chargino pair (Bino LSP): SR & Results

* One signal region is defined.
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- Chargino pair (Bino LSP): Sensitivity map

Assuming 10% systematic uncertainty, the discovery sensitivity can still reach
up to all the mass phase space.
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Select events with 2 OS muons.

124
Perform a multi-dimension optimization considering variables: X1
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-Chargmo pair (Higgsino LSP): Optimization Strategy
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- Chargino pair (Higgsino LSP): SR & Results

One signal region is defined.
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- Chargino pair (Higgsino LSP): Sensitivity map

* Assuming 10% systematic uncertainty, the discovery sensitivity
can reach up to 110 GeV except several points.
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- Summary

® A preliminary SUSY sensitivity study has been performed to direct smuon
production and chargino pair production (Bino LSP and Higgsino LSP) in CEPC,
which is promising. With assuming 10% systematic uncertainty:

* For direct smuon production, the discovery sensitivity reaches up to 115 GeV.

« For chargino pair production (Bino LSP), the discovery sensitivity can still
reach up all the mass phase space.

 For chargino pair production (Higgsino LSP), the discovery sensitivity can
reach up to 110 GeV.

® Stau search prospects measurement is still on-going.

® Internal note draft iIs almost done.
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- Electrpwikinos mass split
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