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The model

SU (2) X SU,(2) & Supersymmetry

Neutrino masses Gauge coupling unification
Strqng QP | Hierarchy
Parity violation DM Candidate

Unification— particle content ( No Higgs triplet)
Radiative neutrino masses —extra symmetry

3 DM candidates
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Bound on Z'
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Numerical Value of vevs
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Gauge Coupling Unitication
M. M, MM ~ 5328 GeV.

eLRSUSY
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Radiative Neutrino Mass
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DM Candidates
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Currents
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Neutralino Mass Matrices
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Neutralino masses
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Neutralino masses

Is MSSM inside eLRSUSY?
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MSSM Fraction
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Lightest Neutralino Plots
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Lightest Neutralino Plots
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Relic abundance

2 conserve symmetries — 4(—1)=3 candidates: y, n, n
Assumption: m,<m,<m, — T,>T>T,

(Decoupling from hot soup is independent of interactions
with each other)

0. 1pt
O,h% ~ - ;i
(ov) ,
1% Assign parameters for MSSM neutralino, find Q,

2" Choose % relic abundance for n and n, Qnp > Qn

3" Find masses and direct detection scattering.



Pair Annihilation of n and ny
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Pair Annihilation of n and ny
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Relic Abundance- Plots
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Relic Abundance- Plots
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Direct detection
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Neutralino Abundance and Detection
Relic abundance

Initial state | Final state channel (intermediate)
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J. Edsjo and P. Gondolo, Phys. Rev. D 56, 1879 (1997) [hep-ph/9704361]
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MSSM Co-annihilation

Neutralino Composition & Masses
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MSSM Co-annihilation
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Wino Neutralino Abundance and Detection

Neutralino Relic Abundance
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Wino Neutralino Abundance and Detection

Neutralino Relic Abundance
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Example

M; = 1200 GeV = 1000 GeV
Ms> = 625 GeV  tan/ = 10

x) = 0.009B — 0.986W + 0.138H; — 0.096 H

Neutralino Composition
Ms= 1.2 TeV, MR = 1.2 TeV, ML = 0.625 TeV, ur = 5 TeV, pa = 5 TeV
TanBL = 10, TanBr = 10, TanBs = 10, f1 = 0.2, f2 = 0.7
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Example II

Gortiibittion | Tskal | il 3% X7 | eve
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Conclusions/more work
LHC signatures
Coupled Boltzmann equation
Messenger sector ( Anomaly mediated)
Scan over parameter space ( Pheno)
Alternate DM: mix neutralino, Left Higgsino...




Conclusions/more work
- LHC signatures
» Coupled Boltzmann equation
» Messenger sector ( Anomaly mediated)
» Scan over parameter space ( Pheno)
* Alternate DM: mix neutralino, Left Higgsino...

* SUSY # MSSM

* Why 1 DM component?
* Why Seesaw?
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Lagrangian
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