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Motivation

Hierarchy Problem:
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ESUSY

At the weak scale:�
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mt̃,τ̃ ,b̃ . 1-5 TeV

meB,fW . 1-5 TeV

mq̃,̃l(1, 2) & 10-100 TeV
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Which GUT scale physics generates ESUSY at MW ?
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ESUSY - Parameter Space

Soft masses:

m0(1, 2, 3),mHu,d
,M1,2,3
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ESUSY - Parameter Space

Soft masses:

m0(1, 2, 3),mHu,d
,M1,2,3

We take m0(1, 2) ∼ 10 TeV ≫ m0(3)
What scale should mHu,d

and Mi be?

RGE Schematics:

↑ ↓ ↓
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ESUSY - Parameter Space

m0(1, 2), m0(3), m1/2, mHu , mHd
, A0, tanβ, sign(µ)
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ESUSY - MCMC

MCMC Setup:

Observables: b → sγ, Bs → µ+µ−, B− → τντ , mt , mh
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MCMC Setup:

Observables: b → sγ, Bs → µ+µ−, B− → τντ , mt , mh

+ LEP limits on msparticles

ESUSY priors:

LeM(m0(1, 2)) =
1

1 + exp((10 − m0(1, 2))/1.7 TeV)
⇒ m0(1, 2) & 10 TeV
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ESUSY - MCMC

MCMC Setup:

Observables: b → sγ, Bs → µ+µ−, B− → τντ , mt , mh

+ LEP limits on msparticles

ESUSY priors:

LeM(m0(1, 2)) =
1

1 + exp((10 − m0(1, 2))/1.7 TeV)
⇒ m0(1, 2) & 10 TeV

LMeff
(mX ) =

1

1 + exp((mX − 1 TeV)/170 GeV)
⇒ mX . 1 TeV

X = χ̃+
1 , χ̃+

2 , t̃1, t̃2, b̃1
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ESUSY - MCMC

MCMC Results:

PPDs for ESUSY masses:
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ESUSY - MCMC

MCMC Results:

PPDs for ESUSY masses:
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ESUSY - MCMC

MCMC Results:

PPDs for ESUSY masses:
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ESUSY - MCMC

MCMC Results:

PPDs for ESUSY masses:
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ESUSY - MCMC

MCMC Results:

PPDs for low energy observables:
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ESUSY - MCMC

MCMC Results:

PPDs for low energy observables:
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ESUSY - Phenomenology

LHC14 cross-sections:
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ESUSY - Phenomenology

Some signal topologies:
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Summary

A consistent ESUSY spectra can be obtained if:
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Summary

A consistent ESUSY spectra can be obtained if:

m0(3) ≪ m0(1, 2) . 20 TeV
m1/2 & 500 GeV
mHu

. m0(3)

Gluino masses can range from 0.5 to 4 TeV

There are several solutions with ΩeZ1
h2 < 0.11

ESUSY can not accomodate ∆aµ > 2 × 10−10

LHC cross-sections largely depend on mg̃

ESUSY signals are rich in b − jets and leptons + 6ET ...

...but scenarios with degenerate t̃ − Z̃1 can produce a soft 6ET

spectrum
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Summary

A consistent ESUSY spectra can be obtained if:

m0(3) ≪ m0(1, 2) . 20 TeV
m1/2 & 500 GeV
mHu

. m0(3)

Gluino masses can range from 0.5 to 4 TeV

There are several solutions with ΩeZ1
h2 < 0.11

ESUSY can not accomodate ∆aµ > 2 × 10−10

LHC cross-sections largely depend on mg̃

ESUSY signals are rich in b − jets and leptons + 6ET ...

...but scenarios with degenerate t̃ − Z̃1 can produce a soft 6ET

spectrum
...stops, sbottoms and staus can also be the LSP → very
distinct signatures
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Danke!
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More Results
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ESUSY - Phenomenology

What if Z̃1 is not the LSP?

Other interesting signatures:

t̃ or b̃ LSP: quasi-stable R-mesons/baryons → intermitent
charged tracks
t̃ or b̃ LSP: quasi-stable R-mesons/baryons → ”heavy muon”
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ESUSY - Phenomenology

Gluino BFs:
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ESUSY - Phenomenology

Benchmark points:

ES1 (σ = 4 pb)

mg̃ = 524 GeV, mt̃1 = 656 GeV, meZ1
= 69 GeV, mt̃2,b̃i ,τ̃i

∼ 1 − 2 TeV

ES2 (σ = 0.007 pb)

mg̃ = 2.4 TeV, mt̃1 = 612 GeV, meZ1
= 441 GeV, mt̃2,b̃i ,τ̃i

∼ 0.8− 1.4 TeV

LHC7 signal:
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Benchmark points:

ES1 (σ = 4 pb)

mg̃ = 524 GeV, mt̃1 = 656 GeV, meZ1
= 69 GeV, mt̃2,b̃i ,τ̃i

∼ 1 − 2 TeV

ES2 (σ = 0.007 pb)

mg̃ = 2.4 TeV, mt̃1 = 612 GeV, meZ1
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