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left-right supersymmetric standard model
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2.1 Supersymmetry
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2.2 The Left-Right Supersymmetric Model (LRSSM)

e Gauge Group
SU(3) X SU(Z)L X SU(2)R X U(l)B,L

e Chiral Superfields
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e Superpotential
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o CP-even Neutral
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lll. 95 GeV Excesses
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lll. 95 GeV Excesses
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[1l. 95.4 GeV Excesses
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1. 95 GeV Excesses

¢ Loop-induced Diphoton Coupling

The effective coupling ratio |Cp,-|* includes contributions from
top-quark and W-boson loops:

2
|3ChA12(72) + CiywvAr (Tw))|
2
‘%A1/2(7t> + Ay (Tw)|

A} 2(x) and Ay (x) are the standard kinematic form factors.

|Ch1"/“/‘2 =

e Tree-level Couplings relative to SM

The ratios of vertices between i; and SM particles (W,
up-type, and down-type quarks) are determined by the
CP-even Higgs mixing matrix Z:

Zii Z " H
Chyaa = v Chun = =5, Cnyyv = Zjj cos B+ Zj, sin 3.
cos 8 sin 3
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4.1 Numerical Results for the 125 GeV Higgs State Only
e Signal Strengths of the 125 GeV Higgs Boson
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e Mass Corrections of the Doubly Charged Higgs Bosons
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4.2 Numerical Results for Coexisting 95 GeV and 125 GeV
Higgs States
¢ Signal Strengths of the 95 GeV and 125 GeV Higgs
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e Mass Corrections of the Doubly Charged Higgs Bosons
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e Compositions of the 95 GeV and 125 GeV Higgs Bosons

IV. Numerical results
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V. Conclusion

1. The LRSSM provides a robust framework to simultaneously
explain the 95 GeV and 125 GeV Higgs boson excesses.

2. Incorporating one- and two-loop effective potential corrections is
essential for precise predictions of Higgs pole masses and
signal strengths.

3. The theoretical signal strengths successfully account for the 95
GeV excesses in vy and bb channels (within 1 — 20) while
remaining highly consistent with current LHC precision
measurements for the 125 GeV state across all major decay
channels.

4. Radiative corrections ensure that doubly charged Higgs boson
masses (H**) satisfy the experimental lower limit of 1.3 TeV.
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