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 CERN 
◦ Christian Grefe 
◦ Stephane Poss 
◦ Philipp Roloff 
◦ Jan Strube 

 DESY 
◦ Alexander Grohsjen 
◦ Marcel Stanitzki 

 PNNL 
◦ David Asner 
◦ David Cowley 
◦ Brock Erwin 
◦ Malachi Schram 

 SLAC 
◦ Tim Barklow 
◦ Norman Graf 
◦ Jeremy McCormick 
◦ Homer Neal 
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 Event Generation 
◦ Whizard, physsim, Guineapig 

 Detector response simulation (slic) 
 Event Reconstruction 
◦ Event overlay 
◦ lcsim tracking 
◦ slicPandora PFA 
◦ LCFI vertex finding 

 Analysis 
◦ LCFI+ flavor tagging 
◦ Everything else 
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Fully Simulated and Reconstructed Events
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 Physics Benchmarking 
◦ WW   T.B. 
◦ νν− H   Homer Neal  
◦ tt-       Malachi Schram  
◦ tt- H    Philipp Roloff  (tomorrow) 
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+ − + −→ =    1 TeVe e W W s
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Four Jet Topology         ( 0.8<cos <1    only )

Two Jets Plus Lepton Topology   ( 0.8<cos <1  and -1<cos <1  )

Beam Polarization Measurement Only

Use 50%/50% lumi at   ( / ) ( 0.8 / 0.2) / ( 0.8 / 0.2)Pol e e
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Count events in bins of (
where  is  polar angle of  in lab frame and

 is either the polar angle of the lepton in  rest frame
or an average of all four quark angles in

    1 TeV

cos ,cos )
W

W

e e W W s

η= Ω
    

 their parent
 rest frame in the case of the fully hadronic topology.

To account for detector efficiency and resolution 
do template fit of parameters  &  where for each bin 
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− + = − +( / ) ( 1/ 1)P e e
− + = + −( / ) ( 1/ 1)P e e

Θcos Θcos

σ
Θcos

d
d

ε

Θ

− < Θ <

Either fit over entire  range 
and assume SM

or

restrict fit to 

cos

1 cos 1

+ − + −→ =    1 TeVe e W W s
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− + = − +( / ) ( 1/ 1)P e e − + = + −( / ) ( 1/ 1)P e e

Θcos Θcos

θcos

Θ

Θ Θ

Four Jet Topology         ( 0.8<cos <1    only )

Two Jets Plus Lepton Topology   ( 0.8<cos <1  and -1<cos <1  )

+ − + −→ =    1 TeVe e W W s
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νµ+ − → →                 Analysis for 

Require  isolated muon, 0 isolated electron & 0 isolated photon

Set isolated muon aside and perform jet analysis on remaining PFO's
    using the kt-algorithm 

1

e e WW qq

∆in exclusive mode with 2 jets with R=0.7.   
This algorithm will identify beams jets and group everything else into
2 jets.  
 
The 2 jets that remain after discarding the beam jets represent
the jets fro

< < >

m the hadronically decaying W.  
Require     
         > 12
           GeV         GeV2 2

( )
60 100 300

PFO

j j

N remaining
M E
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ν µ= − +
  

( )Whadp p p

µ ν−
 (GeV)mW

νµ+ − → →                 e e WW qq
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νµ+ − → →                 e e WW qq

True angles

Reco angles

θcos Θcos

θcos

θcos
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Electron background very different from muon

γ− (  that radiated Weiz-Will   (GeV))Tp e

γ + +

+ − + −

→
>

→

Should be no 
events with  GeV
We have a separate process
for that ca

Whizard problem:

se (

5

).

T

e e Z
p

e e e e Z

ν+ − → →                 e e WW eqq
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γ + +

+ −

+ −

→

Θ > −

leads to events with 
in backwards di

Compton sc

rection.
Fo

atte

r  only require
c

ring proble

os

m:

/

/
0.9

e e Z
e e

e e

Θcos

γ + + +→ →

Θ > −
after all cuts except
cos 0.9

e e Z e qq

ν+ − → →                 e e WW eqq
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Process Polarization N_fullsim N_analyzed % Analy

                 Number of Events Simulated Vs. Analyzed

zed

4 _ 80 20 5135540 2303440 45%
80 20 6570290 4046170 62%
80 20 566450 565100 100%

_ 80 20 323

f WW m p
evW m p

tt m p
all other m p 2670 2212120 68%

4 _ 80 20 436590 432130 99%
80 20 5080160 3094260 61%
80 20 566494 567990 100%

_ 80 20 2814720 1845900 66%

f WW p m
evW p m

tt p m
all other p m



19 19 

ν+ − → →                 e e WW lqq

Low MC Stat

High MC Stat
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Θcos

                 All other background m80p20

Θcos

Low stat High stat

Before identifying additional processes 
             with Weiz-Will problem
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Θcos

                 All other background m80p20

Θcos

Low stat High stat

After identifying additional processes 
             with Weiz-Will problem
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+ − → →

∆

                 Analysis for 

Require 0 isolated muons, electrons, & photons

Perform jet analysis using the kt-algorithm in exclusive mode 
with 4 jets with R=0.7.    This algorithm will id

e e WW qqqq

entify beams jets 
and group everything else into 4 jets.  
 
The 4 jets are divided into two 2-jets systems using
a chisquare minimization similar to that used in tth analysis

Require     
         > 2PFON

< < >

8
         55   GeV         GeV2 4105 600j jM E
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M (GeV)2 j M (GeV)2 j

W with higher reco Energy W with lower reco Energy

+ − → →                 e e WW qqqq
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+ − + −→ =    1 TeVe e W W s
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+ − + −→ =    1 TeVe e W W s

old low stat
PAC numbers

new high stat
numbers

∆  better because bgnd polarization
dependence included in new results

b
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