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Abstract

This paper presents the pre-study of the physical analysis of the search for sleptons under the expe-
rimental conditions of future electron-positron colliders. Full simulations are performed by using
computer-generated signal process samples based on the minimal supersymmetric standard model
and the assumption of R-parity conservation, as well as standard model physics process samples,
and combining them with the experimental parameters of mainstream international proposed
electron-positron colliders. The results show that considering a 5% systematic uncertainty, the elec-
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tron-positron colliders can significantly improve the existing experimental limits for the discovery
and exclusion of the studied supersymmetric particles. This validates the electron-positron colliders’
capability and prospects in detecting new physics and provides important physical pre-study and
reference for various large-scale electron-positron colliders that are being prepared internation-
ally.
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Figure 1. Schematic diagram of the production and decay of the signal particle pair
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Table 1. Generation cross-sections of the signals and dominant background process
# 1 ESMEEARIEN~EHE

YR A /b
Mgay = 80 GeV 419.6
Mgay = 90 GeV 293.0

Mgy = 100 GeV 1711
Mgy = 110 GeV 64.6
Mgy = 115 GeV 23.6
Mgtay = 119 GeV 2.2
T 4374.94
ZZorWW > potr 205.84
vZ (Z > 17) 14.57
ZZ > votr 9.20
voH (H > 77) 3.07
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Figure 2. Comparison of schematic diagrams of the spatial angular distribution AR of the trajectory of tau leptons and the
highest energy opposite charge
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Table 2. Event yields and efficiencies of signal and main background processes after different selections in the signal region
# 2 ESETREFEFMEFESMEERRIIZNEF LY E

JR a5 23,268,481 864,055 864,055 864,055

|Ap (r, MRS > 1 3,779,050 680,916 681,279 676,700
0.2 <|AR(z, 7)| < 2.8 854,888 507,134 510,884 555,638
Mrecoit > 100 GeV 348,797 490,762 510,884 555,638
IRV ES 1.50% 56.80% 59.13% 64.31%
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Figure 3. Parameter space sensitivity map with 5% systematic uncertainty assumption
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