R-parity conserving U(1)x extended MSSM and its phenomenological aspects
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The model: R-parity conserving
Minimal SUSY SU(3), x SU(2), X U(1)y x U(1)x

Properties of R-parity conserving Minimal
SUSY U(1)y Model

SUB): SU@), Uy U@y Reparity
| 3 2 +1/6 | xg =ty +iey | - » Qi =G +V26q; + 0°F,, Ly =%; +V20¢; + 6°F,,, » U(1)x symmetry is broken by VEV of R-parity even
ve| 3 1 -2/3 | xf=—try-lxe | - (XH'XW)=>=U(?1')1) » US = @f +V20uf + 921«"“5 ; Nfy = 5, +V260v5, +6%F ¢, scalar ¢ (scalar component of ¥).
pe| 3 1 +1/3 | x6 = + 2y — Ly _ {22 W= ¢+ V2609 + 0%F,, » R-parity is still conserved.
L 3 2 —1/2 | ;= —xy — xy - are) = i 5 » Df =df +20df + gzpdf s Ef = & +20ef + 92pei¢ i » Two light neutrinos are Dizrai particles.
NG| 1 1 o |xf= 4w | - ' 2 Y Hy = hy +20%, + 0%F, Hy = hq + 28Ry + 67F, T
‘ u . j
v 1 1 0 Xy = Xy + = Uy o * ¢ Wyukawa 2 ZZ Y, NfH, L
- i=17=1
L 1 M| = 2 - (xe) = (=1,1) | » Vector Superfields (VVess-Zumlno gauge)
H, 1 2 +1/2 | xp, = +xu + =U(1) npra a, a _ yapa
H: 1 2 —1/2 [ " “ ¥ Vi = 8atG] +i826G° t 62 gﬁ"' zg 9°Df, Vs =VIT", » 3 left-handed neutrinos + 2 right-handed neutrinos
4 . G o e
> Vi=00"AW; +0%6W! +0%8W' +3670°D}, Vo =V;T', — | massless Wyle + 2 massive Dirac neutrinos

[J:MSSM  []:Additional parts of R-parity conserving
Minimal SUSY U(1)x Model

» Suppose only ¢ (scalar component of W) develops a VEV.
— U(1)x symmetry is broken, while R-parity is conserved.
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Radiative U(1)y symmetry breaking
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Dark Matter candidates
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LHC physics and DM physics

For fixed X} and mz.
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= Complementarity between
DM physics and LHC physics

in which U(1) . and R-parity are both broken.

Dark Matter and LHC Run-2 (Apr. 2017)

» R-parity Conserving Minimal SUSY U(1) x Model,
» 3 free parameters (xy, gx, V)
xy : Charge of MSSM Higgs (xy = 0 for Minimal SUSY B-L model)
gx : new U(1)y gauge coupling
Vg : VEV of R-parity even scalar ¢ (scalar component of ¥)
0 mz (Z' boson mass ) ~ 2 mpy (Dark matter mass)

» Phenomenological constraints
» Dark Matter Relic Abundance constraint
» LHC Run-2 (Apr.2017) bounds ( Z’ boson search )
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Dirac neutrinos at HL-LHC

» | massless Wyle + 2 massive Dirac neutrinos
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Dirac neutrinos at HL-LHC

| massless Wyle + 2 massive Dirac neutrinos
» 3 light Majorana neutrinos + 3 heavy Majorana nuetrinos
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Summary

v

We have considered R-parity conserving Minimal SUSY U(1)y
Model.

v

3 right-handed neutrinos are introduced to make the model free
from all gauge & gravitational anomalies.

We assign an even R-parity to one right-handed chiral superfield (V).
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A mixture of the R-parity odd right- handed neutrino W) and U1y
gaugino (Ay) is a new candidate of DM.

Neutrinos are Dirac particles because of R-parity conservation.
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We have investigated Phenomenological constraints.
» Dark Matter Relic Abundance constraint

» LHC Run-2 (Apr.2017) bounds ( Z' boson search )

» Dirac neutrinos at HL-LHC
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