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SUSY

● Contains Poincare Algebra
● Makes a light Higgs mass natural with order by 

order cancellations
● Gauge coupling unification
● Possible DM candidate



  

Explore SUSY Models

Minimal Gauge Mediation

MSUGRA Anomaly 
Mediation

Stealth SUSY
Compressed SUSY

RPV

Split



  

The Elegant but Perhaps too 
Simplistic

Correct as Usual

Minimal models with standard 
smoking gun signatures

Minimal Gauge Mediation
MSUGRA standard benchmarks
Minimal Anomaly Mediation

Signatures

Jets plus MET w/ lepton veto
Trileptons+MET
Large mass splittins w/ nearly massless LSP



  



  



  



  



  



  

Discovery Limit
CMS collaboration “Future Sensitivity Studies 
for Supersymmetry Searches at CMS at 14 
TeV” CMS-CR-2013-255



  

arXiv:1612.00795v1



  

Correct as Usual Sometimes

Exploring Other Models



  

Stealth SUSY
Higgsino/Wino LSP

The Shy

General Gauge Mediation
Split SUSY/Higgsino-World
RNS

Mono-X searches
Searches w/low ET cuts

(Ultra)/Compressed Spectra

Signatures



  

Phys. Rev. D 94 (2016) 032005

Mono-Mania



  

From “Compressed and Stealth SUSY searches with
ATLAS and CMS”



  

Higgsino/Wino LSP

arXiv:1407:1833



  

Mono-Z



  

The weird/unusual/uncomfortable

Get used to it Toots

Split SUSY
Mini-Split
Supersoft/Dirac Gauginos
Anti-split

Long Lived Particle
Displaced Vertices,
Kinks/dissappearing tracks
Bizzarre Decay Chains
Compressed Spectra



  
arXiv:1203.1622 arXiv:1612.09255

Split  vs: Anti-split

arXiv:1203.1622



  
ATLAS-CONF-2017-026

Search for long-lived, massive particles in events with displaced 
vertices and missing transverse momentum in sqrt s = 13 TeV p p 
collisions with the ATLAS detector

ATLAS-CONF-2017-026

Note loss of search 
sensitivity



  



  

Anti-split suppressed colored 
particle production

From “Supersoft is Supersafe” arXiv:12034821

Gluinos are not kinematically accessible and squark production in suppressed



  

May implement in General Gauge Mediation 
variant

various NLSP(stau, sneutrino, Higgsino)

Possible long lifetime of NLSP 

Unique decay chains

Suppressed Bounds from colored particle 
production



  

Light stau scenario



  

Stau NLSP
scenario

Anti-split SUSY



  



  

Higgsino NLSP

Where tanb and the mu term will determine the ratio of  final states



  

Smoking Gun SUSY processes



  

Conclusions

LHC continues to take data constraining minimal models , SUSY is 
constrained but not down for the count 

I'll be back when the day is new

We need to think harder about how to make SUSY discoverable and 
find new limits

I'll have more ideas for you

Optimizing familiar scenarios for HL-LHC, and pushing into territory of 
new signatures: Long lived Particles( Split and Antisplit SUSY), 
Compressed scenarios(Staelth SUSY), Novel Decay chains and LSP 
possibilities(General Gauge Mediation, new Mediation Mechanisms), 
and all combinations thereof

You'll have things You want to talk about

See you next PHENO with more physics

I will too
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