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MSSM U(1), Model
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MSSM U(1), Symmetry Breaking

* In MSSM, the top quark radiative EnergyA
contributions break EW symmetry [GeV]
e In U(1), model this analogous 10 —syg

behavior occurs due to radiative
contributions from a RH sneutrino

e AS SNOWN IN| s.Khali, et al, Phys.Lett.B 665 (2008) 374-377 U(l)x= mﬁ§—>~103__%
this radiative mechanism can ensure
B, at O(TeV) scale

MSSM:m7 —> 102__M
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Potential stability analysis

» Scalar potential consists of SUSY and Soft termsS | from RGEs At 26 TeV
— C - g,—0.192
V(®,P,N, )_VSUSY+VSoft y,=y,=0.264
: y,=0.533
« The L), scale is set at 26 TeV and the SESY M =766GeV
parameters are found using the solved RGE’s me.=mg.=1.83x10"GeV"
m-=—2.18x10"GeV"
« Values for y,and B_ are found from numerically mg,=4.91x10°GeV*
. . : : " 2=2.52x10"GeV”
satisfying the potential stationary conditions mAl: AZ:X30.4G§V
A,=36.5GeV

 From this we find that _
v =V 2(NCY24+8(D ) +8(D) =26 TeV

m,=g,v,=>1eV












LHC Constraints

* The differential cross section for the process
pp2Z+X>IT+X,I'T=ee/u w W.r.t. the dilepton mass MII is given by

0 2M11 AL 2My -
I 4.9 MYE, LHC 2 XE' pe > g
N aX:E
PDFs
M2
» The parton cross section is 6lqg»z'»I'T)=—2_a; > F (%)

1296 " (M} —mj ) +my. T,

where Fql(xH) Is dependent on the quark and lepton U(1),
charges
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LHC Constraints

* The differential cross section is numerically evaluated through
the s-channel Z" boson exchange

« To satisfy the DM constraints, the DM has a mass of ~m_./2,
meaning that the cross section dominantly depends on a,, m_,,
and X,

« The U(1), Z" boson mass can be constrained by comparing to
recent ATLAS constraints on the Z°__,

* Past LEP experiments also put limits on 4-Fermi interactions
mediated by Z° boson
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Conclusions

« Minimal U(1), model extends MSSM gauge symmetry and
contains the following attractive features

* Neutrino masses (must include to avoid anomalies)

« Dark matter candidate (Z,-parity maintains N, stability)

« U(1), symmetry radiatively broken at TeV scale

* Combination of collider, theory, and DM constraints illustrates

narrow phenomenologically viable regions (complementarity)
- U(1), SUSY SU(5) still allowed!
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