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What is SUSY?
What is the cMSSM?

What is the co-annihilation strip?

How does one probe this theory? — accelerator experiments
What are the LHC detectors capable of?
What kind of searches are relevant?

How do we use the results?
What can we do in the future?
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Mandatory SUSY spectrum slide
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What is the cMSSM?
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(Source: S.P. Martin; hep-ph/9709356)
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What regions of CMSSM parameter space are favoured?

my /2

we use: 0.115 < Q, A% < 0.125
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Higgs mass and jets+MET constraints
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Decays of the stau



Dependence of lifetime on stau-neutralino mass difference
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Dependence of lifetime on stau mixing angle

Logolifetime!s
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Branching fractions for different mass difference
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Lifetime range for our four benchmark scenarios
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Effect of MET and Meff cuts
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MSUGRA/CMSSM: tan(B) = 30, A_ = -2my, it > 0

Status: SUSY 2013
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O-lepton, 2-6 jets
ATLAS-CONF-2013-047

O-lepton, 7-10 jets
arXiv: 1308.1841

0-1 lepton, 3 b-jets
ATLAS-CONF-2013-061

1-lepton + jets + MET
ATLAS-CONF-2013-062

1-2 taus + jets + MET
ATLAS-CONF-2013-026

2-SS-leptons, 0 - = 3 b-jets
ATLAS-CONF-2013-007
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MSUGRA/CMSSM: tan(B) = 30, A_ = -2m,, it > 0

Status: SUSY 2013
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ATLAS-CONF-2013-047

MSUGRA/CMSSM: tanf = 30, Ao= -2m,, u>0
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Signal Region
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The long-lived particle search (CMS-EXO-12-026)
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The disappearing track search (ATLAS-CONF-2012-034)

Requirement

Trigger selection and non-
collision rejection

Lepton veto

Emiss > 130 GeV

Jet requirements

High-pr isolated track selection
Disappearing track selection

- v v > 0 .
/1 decaying into %) +xt

_» Badly mismeasured in p, due to a wrong
a5 \ combination of space-points

Ny \ High-p, charged hadron

A \ interacting with ID material

Lepton failing to satisfy
‘ identification criternia due to
A large bremsstrahlung or scattering

reconstructed track
true particle track J

Pixel SCT IRT
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TABLE III. Numbers of observed and expected background events as well as the probability that a background-only experiment
is more signal-like than observed (pp) and the model-independent upper limit on the visible cross-section (095%) at 95% CL.

vis

pirack > 75 GeV pEak 5100 GeV pEak 5 150 GeV pEak 5 200 GeV
Observed events 59 36 19 13
Expected events 48.5+ 12.3 371+ 94 24.6+ 6.3 18.0x 4.6
po value 0.17 0.41 0.46 0.44
Observed o227 [fb] 1.76 1.02 0.62 0.44
Expected 03" [fb] 1.42,"6:5 1.05," 054 0.67 579 0.56, 576
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Interpreting the ATLAS
and CMS results



Validation of jets+MET simulation

squark mass [GeV]

MSUGRA/CMSSM: tanB = 30, A = -2m,, p>0

3000

[ stautsp 2000 p———r—r—r—rrrrrrrrrrrrrrrrrrr—

| Y r!f_*’ | rifrrrrjrrr|rrrrrr1
N ; '5 ATLAS Preliminary -
- ;' ‘.'. —
5000 / ,t f Ldt=203fb", 158 TeV ]
= ‘ O-lepton combined -
4000 n w— Observed limit (+105.. ) ]
5 ] === Expected limit (+10,,) ]

-
10

2000

1000 B 1
. 1600¢ -
_llllllllllllllllllllllllll 9 o
800 1000 1200 1400 1600 1800 2000 ! |

gluino ; !
— 1400¢ -
3| :
9 : !
~, 1200} :

3 ~

= |

1000} “cMSSM”
800}

600}

500 1000 1500 2000 2500 3000 3500 4000
22 my [GeV]




Stau fractions for the search criteria
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Cross section/ 95% limit
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What next?
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Conclusions

LHC jets+MET search slightly weakened in region where
staus are long-lived. The limit is close to probing the tip of
the co-annihilation strip for tanf$ = 10.

| The stable track search for direct stau production (model

ind.) rules out stau masses up to 336 - 345 GeV for mi.
values of 800-850 GeV (stronger than the MET search]

' This is improved to m1, values of 930-1100 GeV when all
stau production modes are taken into account.

The model independent track search will be able to rule
out the full strip for tanf$ = 40 with 75 fb! at 14 TeV.

' The disappearing track closes the gap between these two,
but is not very sensitive, gives mi, limit of about 400 GeV.
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