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Introduction

Supersymmetry
m Solution to Hierarchy problem
m Provides dark matter candidate

m Studied for decades as extension of the SM
m Usually in the minimal direction: MSSM, NMSSM
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Introduction

Supersymmetry

m Solution to Hierarchy problem
m Provides dark matter candidate

m Studied for decades as extension of the SM

m Usually in the minimal direction: MSSM, NMSSM
m Just around the corner

But which one?
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Going non-minimal

m So far no clear signal of SUSY (or any BSM) at the LHC
m Might be something unconventional, need to explore different avenues
m Community has many years of experience studying BSM physics

m In the last years, big efforts to generalize codes and availability
(check e.g. hepforge.org)

m Straight-forward application?
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m So far no clear signal of SUSY (or any BSM) at the LHC
m Might be something unconventional, need to explore different avenues
m Community has many years of experience studying BSM physics

m In the last years, big efforts to generalize codes and availability
(check e.g. hepforge.org)

m Straight-forward application?

= Take unconventional (low-energy) model and test it thoroughly against
different experimental constraints.
In the following: R-symmetric SUSY
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Standard Model

m Describes strong and
electroweak interactions

m Higgs as first elemental
scalar

m Misses dark matter, gravity
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Minimal Supersymmetric Standard Model

m “Haag-topuszanski-
Sohnius-Theorem” allows
extension of space-time
symmetry

m Connection between
fermions and bosons

MSSM
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Minimal R-Symmetric Supersymmetric Standard Model
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R-Symmetry

m Additional symmetry
included in SUSY algebra

m For (N=1)SUSY is a
global U(1) symmetry

= Only symmetry to
distinguish SM field and
superpartner
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Minimal R-Symmetric Supersymmetric Standard Model
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Consequences

m No Majorana masses for
gauginos and higgsinos

m — Dirac neutralinos
m Extended Higgs sector
m No A-terms
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Phenomenological study

Predictions

m Heavy Dirac gluinos more
natural than in MSSM

m Cross section for Squark
production is reduced

m Dirac neutralino as LSP

m Extended Higgs sector
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Phenomenological study

Observables

m Higgs boson mass (and signal
strength)

Predictions m EW precision observables,

here W boson mass
m Heavy Dirac gluinos more

natural than in MSSM

m Cross section for Squark
production is reduced

m Dark matter observables

m Recasting direct LHC searches

= Dirac neutralino as LSP Relevant model parameters

m Extended Higgs sector o BhAE s Mﬁ,

m Yukawa coupling A,
m Higgsino mass

m Squark masses my
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Higgs and W mass
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Dark matter

SUSY models usually predict WIMP
candidates.

Direct detection experiments become
quite constraining for WIMPs.

P P P et

u/d u/d w/d uw/d u/d u/d

Philip Diessner SUSY Pheno 29.11.16

7/9



Dark matter
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Dark matter
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Also have to ensure the correct DM relic density.
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LHC searches for electroweak SUSY states

Recasting

m Model does not fit assumptions
e.g. simplified model

m Take signal regions, number of
background and data events
from experiment

m Simulate signal events ourselves

m Including (MC) detector
simulation and statistics
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LHC searches for electroweak SUSY states

heavy sleptons

Recasting 500 = —
T
m Model does not fit assumptions <

400 -

e.g. simplified model = i Q@ |
m Take signal regions, number of 3 300 |
background and data events %3 1

from experiment

200

m Simulate signal events ourselves

m Including (MC) detector 100 10 Nl 1905 f

simulation and statistics 100 300 400 500
H _pu [GGV
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Conclusions

m Interested in study of BSM models and comparison with experiment
m At the moment: SUSY QCDG@NLO with Dirac gluino
m After that | am looking for new things
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Thanks for your attention!
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m Interested in study of BSM models and comparison with experiment

m At the moment: SUSY QCD@NLO with Dirac gluino
m After that | am looking for new things

Thanks for your attention!
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