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• No Gauge Hierarchy Problem!

• Dark Matter Candidate

• Gauge Coupling Unification

But still..

• Neutrino mass ?

• µ Problem

• MSSM requires substantial
fine-tuning
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• Neutrino mass problem → Solved!
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• Better resolution to muon g-2

• Relatively light Higgs boson masses
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Parameter Space of BLRinvSeesaw

Universal Boundary Conditions

Parameter Scanned range Parameter Scanned range

m0 [0., 3.] TeV vR [6.5, 20.] TeV

M1/2 [0., 3.] TeV diag(Y ij
ν ) [0.001, 0.99]

A0/m0 [−3., 3.] diag(Y ij
s ) [0.001, 0.99]

tanβ [0., 60.] sign of µ positive

tanβR [1., 1.2] sign of µR positive or negative

Scanned parameter space
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Experimental Constraints

Observable Constraints Observable Constraints

mh1 [122, 128] GeV mt̃1
> 730 GeV

mg̃ > 1.75 TeV mχ±1
> 103.5 GeV

mτ̃1
> 105 GeV mb̃1

> 222 GeV

mq̃ > 1400 GeV mτ̃1
> 81 GeV

mẽ1
> 107 GeV mµ̃1

> 94 GeV

χ2(µ̂) ≤ 2.3 BR(B0
s → µ+µ−) [1.1, 6.4]× 10−9

BR(B → τντ )

BRSM(B → τντ )
[0.15, 2.41] BR(B0 → Xsγ) [2.99, 3.87]× 10−4

mZ ′ > 3.5 TeV ΩDMh2 [0.09-0.14]
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Case I: Neutralino χ̃0
1 Dark Matter Scenario

Funnel Channels → mA1 ,mh3

•Excluded solutions
•Solutions consistent with all constraints except for the relic density bound
•Solutions consistent with all constraints including the relic density bound
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Z ′ mass limit

MZ ′ > 3.5 TeV
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Case II: Sneutrino ν̃1 Dark Matter Scenario

Only 16 solutions out of 100,000 total solutions are consistent
with the relic density bound.
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New results based on the non-universality in XR masses

Tadpole equations are solved in (µ,Bµ,m
2
XR
,m2
XR

) basis

m2
XR
6= m2

XR
6= m2

0 at MGUT

Parameter Scanned range Parameter Scanned range

m0 [0., 3.] TeV vR [6.5, 20.] TeV

M1/2 [0., 3.] TeV diag(Y ij
ν ) [0.001, 0.99]

A0/m0 [−3., 3.] diag(Y ij
s ) [0.001, 0.99]

tanβ [0., 60.] sign of µ positive

tanβR [1., 1.2] µR [−4.2, 6.] TeV

∆m2
XR

[0, 10.] TeV

where ∆m2
XR

= m2
XR
−m2

XR
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χ̃0
1 DM based on the non-universality in XR masses

where σnucleonSI is rescaled as σ̃nucleonSI = σnucleonSI
Ωh2

ΩPlanck
DM h2



Introduction

The Standard
Model (SM)

Problems of the
Standard Model

Minimal
Supersymmetric
Standard Model
(MSSM)

U(1)B−L×
U(1)R Extended
MSSM

Model Building

Parameter Space
& Constraints

Results

χ̃0
1 DM scenario

Heavy Z boson

ν̃1 DM scenario

Muon Anomalous
Magnetic Moment

Conclusion and
Future Studies

New results

ν̃1 DM based on the non-universality in XR masses

Sneutrino DM solutions can be also obtained with MZ ′ > 3.5 TeV bound.
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