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Ilntroduction CEP

SUSY reveals an unique symmetry between fermions and bosons:

v" Try to solve Dark matter ; hierarchy problem; gravity and gauge theory unification ...
v' May also for muon g-2@2021 4.2 ; W mass@2022 7c to SM predictions
Muon is unique lepton: mass not light and life not short, its SUSY partner: smuon, may

plays an essential role in SUSY sleptons search

CEPC provides good place to hunt it !
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Smuon search at CEPC

+
 Signal sample designed in smuon {i and LSP mass phase space; N g
e {T mass is bounded by LEP/CEPC limit; LSP is bounded by the {i mass" i ::
e [i decays into a muon and a LSP with 100% BR -7
e Signal cross-section (LO) : h ‘; ~<
240GeV: M.=115GeV  23.6fb <00 N
360GeV: M.=110GeV  217.5 fb F
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suppressed in smuon search (now no generator yet!) /
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360GeV 1lab™ Analysis: Variables AR( p, recoil ) CER

[ I
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Preselection:
OSmuon==1 ( OS 2 muons with E,> 0.5GeV )

Signal AR( u, recoil ): 0.5-4.0

Mean value slowly goes up as m- increases,
range is much narrow than SM BKG
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360GeV@1ab! Analysis: Variables M, CEPE
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360GeV@1ab™ Analysis: Variables M
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=D
Final selection G

SR-highDeltaM SR-midDeltaM SR-lowDeltaM
AM > 100GeV 100GeV = AM > 10GeV AM £ 10GeV

==2 muons (OS, both energy > 0.5GeV)

AR(p,recoil) < 2.8 1.9<AR(u,recoil)<3.0 1.9<AR(p,recoil) <2.8
EM > 60 GeV EH <80GeV
Mecoil >100GevV e M ecoil > 340 GeV
87 GeV>M,, || M, <80GeV e

95 GeV < Muu <130 GeV
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N-1 Plots: SR-HighDeltaM (dM>100GeV)
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SM BKG & Signal yields
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Final Zn plot
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Summary rC

» smuon search at 360GeV CEPC with 1ab is investigated

» With 5% flat systematic, the discovery sensitivity with
360GeV lab1can reach up to 173GeV and most of LSP
values of 175GeV in smuon mass, our analysis greatly
enlarges smuon discovery range, become one of
important motivation to raise CEPC CME to 360GeV

» Will continue to investigate Zn performance of smuon
174GeV LSP points, and further optimize this search
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Thanks a lot !
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Backup
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( 0.5 <AR(p,recoil)< 4.2 && OSmuon==1)

smu pair Signal Ep dstribution
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360GeV 1lab Analysis: Three key tools

Sensitivity values Execl
created by several ten
thousands of combinations
of AR(u,recoil), E. MHH and
lVlrecoil

Sorting & finding Better

8
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