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MSSM v SSSM Phenomenology

G D Kribs, A Martin

In SSSM, 
same-handed
t-channel 
squark pair production
absent.

Here, dominant diagrams
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MSSM v SSSM Phenomenology
(contd.)

Comparison with a “simplified model”

G D Kribs, A Martin
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MSSM v SSSM Phenomenology
(contd.)

Comparison with “simplified models”

G D Kribs, A Martin

DROP
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MSSM v SSSM Phenomenology
(contd.)

Comparison with “simplified models”

G D Kribs, A Martin

Most conservative theoretical
bound:
Sq mass > 750 GeV

Most stringent experimental
(ATLAS) bound
[from “Heavy MSSM”]:
Sq mass > 1040 GeV

{Today, > 1.4 TeV}
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Problems with SSSM

(1) Nothing natural in having F-terms 
(much) smaller than D-terms

(2) Higgs quartic coupling vanishes
unless electroweakinos
have Majorana masses
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Me

(Also generated by supersoft breaking)
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Perturbations to Dirac mass: swaths to cover
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Perturbations to Dirac mass: swaths to cover

This talk
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EXPECT

Spoiler
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GET

Spoiler
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Legalese

* R-parity assumed

* LSP = Massless gravitino or light bino

* Decay prompt, 100% BR

* Squarks degenerate, don’t mix

* ‘Squarks’ = first two generations

* LO; will explain why if time permits 

* CTEQ6L1 PDF’s
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Meaning of 
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Revisit and reinterpretation
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raised => increases decreases
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raised => increases decreases
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Individual modes
crucial
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Individual modes
crucial
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XS   in 
vertical 
direction

XS   in 
vertical 
direction
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CMS Bound

Search strategy:

TASI 2013



CMS Bound

Search strategy:
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Articles

• Dirac Gaugino Masses and Supersoft Supersymmetry
Breaking

Fox, Nelson, Weiner – hep-ph/0206096

• Supersoft Supersymmetry is Supersafe
Kribs, Martin – 1203.4821

• Mixed Gauginos Sending Mixed Signals to the LHC
Kribs, Raj – in progress 

• CMS (and ATLAS) results
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Horizontal properties of the contour plots



vs.

Squark-squark

Squark-antisquark
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XS   in 
vertical 
direction

XS flattens
in horizontal
direction for 
light squarks
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