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Generate blind SUSY data and map it back to 
parameters

Generated 43,026 models within MSSM for 10 fb- 1 @ LHC
For 15 parameters: 

Within the constraints: 

Used ~1808 LHC MSSM Observables NO Background!

Quest ion:  Can the models be uniquely determined 
from the LHC data?

+ tan 

Arkani- Hamed, Kane, Thaler, Wang, 
hep- ph/0512190



Main result :  320 pairs of models were 
indist inguishable!

A signature maps back into a number of small islands in 
parameter space

Begs the quest ion:  Can the ILC resolve these degeneracies?        



Our Analysis

We start with their ~320 degenerate pairs (383 
dist inct models)

Simulate signal events with Pythia, and feed in 
appropriate beamspectrum generat ied via 
Whizard/ GuineaPig

Add SM background (1016 dif ferent processes), 
produced by Tim

Pipe through detector simulat ion:  Java- based SiD
simulat ion,  org.lcsim

Analyze 500 fb- 1 data with 80% Pe- and appropriate 
cuts.  Several iterat ions necessary to f ind best cuts!



Our Analysis II

We are simulat ing:

Left- and Right- handed selectrons
Left- and Right- handed smuons
Stau1,2

Lightest Chargino,  , 0 mass split t ing > 1 GeV
Lightest Chargino,  , 0 mass split t ing < 1 GeV



SUSY Spectrum of 383 models

Only 3 models without spart icles @ 0.5- 1.0 TeV



Close Mass Charginos

Discovered Pythia FEATURE:  If Mchargino < MLSP after 
RGE then Pythia sets Mchargino = m2 + MLSP

140 unphysical 
models!



Previous ILC SUSY Studies

Colorado Group  
Goodman etal

Martyn
hep- ph/ 0408226

Choi etal, hep- ph/ 061230`

Bambade etal
hep- ph/ 0406010





Selectron Analysis Timeline:  Mid- November

1. Exact ly 2 leptons, ident if ied as e+ ,- in the event.
Cuts SM bckgrnd with ZZ leptons

2. Evis < 1 GeV between 0.9 |cos | 0.995
Cuts forward- peaked WW bckgrnd

3. Evis < 0.4 s in the forward hemisphere
Forward hemisphere is defined around thrust ax is.  SUSY 

(SM) has missing ET in both (one) hemisphere

4. Min (Epart icle 1 ,Epart icle 2) < 0.486 s IF both part icles 
in 0.99995 |cos | 1
Eliminates ISR where emit t ing e+,- goes down beampipe

5. cos open > - 0.96 for the reconstructed e+ ,- pair
SUSY pair not back- to- back due to missing ET



Background Summary: mid- November



Signal vs Background 
mid- November
Model 1018

Right- handed

Left- handed



Selectron Analysis Timeline:  Mid- December

Cuts 1- 5 as above
6. Evis < 0.2 s for |cos | > 0.995 (100 mrad) 

Eliminates ISR where emit t ing e+,- goes down beampipe, but 
not lumi monitor

7.  pT,vis > 0.05 s
Reduces background

8. MZ 5 GeV < Me+ e- < MZ + 5 GeV
Reduces ZZ background



Background Summary: mid- December



Background Summary II: mid- December

Right- handed



SPS1a Signal & Background: mid- December

Left- handed Right- handed



Selectron Analysis Timeline:  Mid- January

Cuts 1- 5 as above
6. Evis < 0.2 s for |cos | > 0.995 (100 mrad) 

Eliminates ISR where emit t ing e+,- goes down beampipe, but 
not lumi monitor

7.  pT,vis > 0.06 s
Reduces background

8. MZ 5 GeV < Me+ e- < MZ + 5 GeV
Reduces ZZ background



Background Summary:  mid- January

Right- handed



Signal vs Background SPS1a: mid- January

Right- handed



Signal vs background, 
Harvard models: 
mid- January

Right- handed



Left- handed samples:  end- January



Smuon Analysis I 

1. Exact ly 2 leptons, ident if ied as + ,- in the event.
Cuts SM bckgrnd with ZZ leptons

2. Evis < 1 GeV between 0.9 |cos | 0.995
Cuts forward- peaked WW bckgrnd

3. Evis < 0.4 s in the forward hemisphere
Forward hemisphere is defined around thrust ax is.  SUSY 

(SM) has missing ET in both (one) hemisphere

4.  Evis < 0.2 s for |cos | > 0.995 (100 mrad)
Eliminates ISR where emit t ing e+ ,- goes down 
beampipe, but    
not lumi monitor

5.  pT,vis > 0.06 s
Reduces background

6.  MZ 5 GeV < M + - < MZ + 5 GeV
Reduces ZZ background



Smuon Analysis II

1. No electromagnet ic energy > 0.01 s in 
|cos | > 0.995

2. 2 muons weighted by charge within polar angle -
0.9 < Q cos < 0.75
Cuts WW background

3. Acoplanarity angle < 160 degrees (= angle 
between muon pT, cos T > - 0.94)
Cuts WW and background (similar to selectron cut)

4. |cos pmissing | < 0.9
5. E > 0.004 s
6. pT > 0.05 s

Cuts and e background



Smuon Background Summary



Smuon Signal versus 
Background



Stau Analysis I



Stau Analysis II



Stau Backgrounds (Await ing Signal)



Chargino Analysis



Chargino Analysis



Chargino Backgrounds (Await ing Signal)

Close mass Separated Mass



One Last Thing (selectron analysis):
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