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λeμτ
 λeμμ
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MET Distributions very different  ST Distributions same 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τ+
!+ν!ν̄τ

h+ν̄τ

h+ν̄τ ≥ 1π0

h+h−h+ ≥ 0π0 ≥ 0K0
Lν̄τ
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Lepton\Trigger Type  μ  e  μμ  ee  e μ 

Leading e/μ   > 20   > 70   >15  >20  >20 

Next‐to‐leading e/μ  NA  NA  >10  >10  >10 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HT distribution of WZ control data 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Blue dotted lines are uncertainties (syst+stat) on background. 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ST distribution in 1‐lepton sample   ST distribution in e+μ‐ sample. 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Relative Isolation
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Isolation 
Range 

Data  MC 

0.15‐0.45  13  11 

0.0‐0.15  7  8 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 20  20 

0.0‐1.05  78  66 

Integrals from Isolation plot: 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•  2011  Z4μ dalitz decay visible. 
•  Seen at LEP, but not published. 
•  Analogous to π0  e+e‐γ 
•  Observe 3μ Z peak (4th μ failed cuts) 
•  If we see Z3μ, there should also be 

W2μ+neutrino! (Higgs!!) 
•  hep‐ph:arXiv:1110.1368 R. C. Gray et. al. 

Z  μ+ 

μ+ μ‐ 

μ‐ 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Peak removed in  
Low ST bin (75‐105) 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ST distribution of three 
lepton events that have a Z 
candidate.  

If we assume new physics 
does not come with Z’s, 
this is a good test that the 
SM predictions are 
working. 

The yellow histograms are 
data driven predictions. 

Dashed blue lines are 
background uncertainties. 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ST distribution of three lepton 
events that have a an l+l‐ pair, 
but does not make a Z.  

One of our signal channels. 
New physics would be seen as 
an excess of events at large ST 

The yellow histograms are 
data driven predictions. 

Dashed blue lines are 
background uncertainties. 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Tau 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Exclusion contours from a 
multichannel likelihood from the 52 
channels shown here. 

The signal model defines which 
bins are signal bins and which are 
control bins. 

The same background estimation 
techniques are applied to all bins. 

MET vs HT tables in extra slides. 
Produced by same overall package. 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Low ST Control Channels 

Mid ST Control Channel 

High ST Control Channel 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Low ST Control Channels 

Mid ST Control Channel 

High ST Control Channel 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95% C.L. Limits:

µµe!NLO observed: 

µµe!NLO expected: 

" 1±NLO expected 
" 2±NLO expected 

-1 = 35 pb
int

, Lµµe!NLO observed: 

 = 7 TeVs,   -1 = 2.1 fbintLCMS Preliminary
Exclusion contour for 
RPV coupling λeμμ. 

Plotted in Mgluino vs 
Msquark.  

Everything below solid 
black line is excluded. 

Dashed green line is our 
2010 Multilepton Result. 

We show observed, 
expected, and ±1σ and 
±2σ bands on expected. 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uds
 ''!NLO observed: 

uds
 ''!NLO expected: 

" 1±NLO expected 

 = 7 TeVs,   -1 = 2.1 fbintLCMS Preliminary

Exclusion for λeμτ Coupling  Exclusion for λμττ Coupling 

Exclusion for Hadronic λ’’uds Coupling 

22 

Tau reconstruction  
important for 
λμττ 

Hadronic RPV 
has little MET. 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2μIso  2eIso μIsoeIso 

3μ  2μ1e  2e1μ  3e 1e1μ1Tau 2μ1T  2e1Tau 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Parameterize in di‐jet data as a 
function of Rdxy (fraction of non‐
isolated tracks with large impact 

parameter) 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•  Isolated (Iso): 0.00‐0.15 
•  Side Band (SB): 0.20‐0.50 
•  Other (O): Everything Else 
•  Use NSB and NO to predict Niso 

•  Define fT:  NIso= fT ✕ NSB


•  Define fSB:  fSB=NSB/(NSB+NO)

• Measure in Data:


fT vs fSB  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on Z 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on 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