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 Start with 200,000 e+e-  uddu events at Ecm=1 
TeV processed through sim+reco using the sidloi3 
detector 

 Use truth information to remove events with ISR  
 Match reco jets with true jets  
 Use the matched jets to find the errors in the 

16 variables. (E,β,Θ,φ for each jet) 
 Constrain ΣE = 1000, ΣPx = ΣPy = ΣPz = 0. 
 Motivation: Fast MC study of ZH at 350 GeV 
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 Find pdg94 particles. If n != 2, fail. 
 Find parent quarks. If n != 2, only use quarks 

with 1 daughter. If n still != 2, fail. 
 Trace generator final state particles to pdg94. 
 Boost quarks and fs particles to pdg94 

system, then attach fs particles to nearest q. 
 Jet 0 is max E jet in dijet with max cos(Θ), jet 

1 partner, jet 2 maxE in other dijet, jet 3 
partner 

 Should be no difference in jet 0,2 
distributions or jet 1,3 distributions 
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 Hemisphere cut: Use thrust axis, separate 
particles by dot product >< 0. 

 For each hemisphere: Boost to cm, find thrust 
axis, separate into hemisphere. 

 If # particles in any of the 4 jets < 2, fail. 
 Match to “perfect” with chisq. 
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entries/2 GeV
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Original Recon/LE jet delta Energy
  Entries : 1802 
  Mean : 0.27646 
  Rms : 19.526 

gauss
  amplitude : 156.48±6.111 
  mean : 0.98274±0.2029 
  sigma : 8.0574±0.241 
  χ² : 3.7144 

Recon-perfect LE jet energy
entries/4 GeV
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Original Recon/HE jet delta Energy
  Entries : 1802 
  Mean : -9.4062 
  Rms : 28.060 

gauss
  amplitude : 133.53±4.890 
  mean : -8.7756±0.5237 
  sigma : 19.658±0.533 
  χ² : 3.0654 

recon-perfect HE jet energy
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entries/.0001
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  Entries : 1802 
  Mean : -2.9699E-4 
  Rms : 1.5094E-3 

gauss
  amplitude : 187.65±7.772 
  mean : -1.0842E-4±9.220E-6 
  sigma : 3.0525E-4±9.64E-6 
  χ² : 4.4478 

HE jet delta Beta
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Original Recon/LE jet delta Beta
  Entries : 1802 
  Mean : -3.1391E-3 
  Rms : 0.018282 

gauss
  amplitude : 154.79±8.801 
  mean : -2.0286E-3±1.260E-4 
  sigma : 3.1054E-3±1.524E-4 
  χ² : 6.5475 

LE jet delta Beta
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entries/2mr

delta Theta
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Original Recon/HE jet delta Theta
  Entries : 1802 
  Mean : -3.3525E-6 
  Rms : 0.021391 

gauss
  amplitude : 219.58±9.316 
  mean : 3.6259E-4±1.4178E-4 
  sigma : 5.5268E-3±1.868E-4 
  χ² : 4.5346 

HE jet: delta Theta
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Original Recon/LE jet delta Theta
  Entries : 1802 
  Mean : 1.0540E-3 
  Rms : 0.051611 

gauss
  amplitude : 471.45±21.21 
  mean : -9.8352E-4±3.2583E-4 
  sigma : 0.012500±4.580E-4 
  χ² : 6.3549 

LE jet: delta Theta
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en tries/5mr

delta Phi
-0.15 -0.10 -0.05 0.00 0.05 0.10 0.15
0

100

200

300

400

500

600

Original Recon/HE jet delta Phi
  Entries : 1802 
  Mean : 2.8874E-4 
  Rms : 0.028195 

gauss
  amplitude : 487.19±19.47 
  mean : 2.1075E-5±1.6378E-4 
  sigma : 6.4997E-3±0.000202 
  χ² : 5.4186 

HE jet: delta Phi
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Original Recon/LE jet delta Phi
  Entries : 1802 
  Mean : -3.1945E-3 
  Rms : 0.067029 

gauss
  amplitude : 453.23±12.8 
  mean : -7.1323E-4±3.3798E-4 
  sigma : 0.012975±0.000142 
  χ² : 5.5149 

LE jet: delta Phi
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entries/1 GeV
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  Entries : 1802 
  Mean : 2.0673 
  Rms : 6.9359 

gauss
  amplitude : 113.15±3.821 
  mean : 1.9154±0.1507 
  sigma : 6.0400±0.143 
  χ² : 1.6616 

Reconstructed - Generated dijet Mass
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 Offset in Energy expected. 
 Offset in Beta unexpected. 
 Offset in Mass opposite to what we expected. 
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entries/1 GeV

(Reconstructed-Genrated) dijet Mass (GeV)
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WW_Original Recon
  Entries : 13674 
  Mean : 2.9020 
  Rms : 14.716 

WW_Original 4C Fit
  Entries : 13674 
  Mean : 3.3112 
  Rms : 7.7062 

gauss
  amplitude : 881.69±11.0 
  mean : 2.0255±0.0554 
  sigma : 5.7814±0.0508 
  χ² : 10.526 

gauss_1
  amplitude : 1002.9±12.9 
  mean : 3.0615±0.0513 
  sigma : 4.9719±0.0461 
  χ² : 14.377 

delta dijet Mass
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entries/1GeV
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WW350Reconstructed4Vectors
  Entries : 5576 
  Mean : 1.9205 
  Rms : 14.811 

WW350_4CFit
  Entries : 5576 
  Mean : 1.8890 
  Rms : 14.076 

gauss
  amplitude : 354.12±2.E-10 
  mean : -0.021878±0.033946 
  sigma : 5.3159±4.E-9 
  χ² : 6.6972 

gauss_1
  amplitude : 469.54±10.8 
  mean : 0.25631±0.05822 
  sigma : 3.9014±0.0688 
  χ² : 7.5599 

ww350 delta dijet Mass
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entries/1 GeV

(Reconstructed-Generated) jet Mass (GeV)
-40 -30 -20 -10 0 10 20 30 40

0
200
400
600
800

1,000
1,200
1,400
1,600
1,800
2,000
2,200
2,400
2,600
2,800
3,000
3,200
3,400

gauss_1
gauss
WW_Original 4C Fit
WW_Original Recon

WW_Original Recon
  Entries : 27348 
  Mean : 2.4907 
  Rms : 6.0524 

WW_Original 4C Fit
  Entries : 27348 
  Mean : 2.3727 
  Rms : 7.1950 
  NaN : 388 
  SumOfWeights : 26960 

gauss
  amplitude : 2555.9±25.4 
  mean : 1.7560±0.0306 
  sigma : 3.7107±0.0279 
  χ² : 46.805 

gauss_1
  amplitude : 2061.9±20.9 
  mean : 1.7820±0.0336 
  sigma : 4.6576±0.0367 
  χ² : 36.795 

delta jet Mass
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WW_NHC Recon
  Entries : 27348 
  Mean : -0.43558 
  Rms : 4.8389 
  NaN : 1 
  SumOfWeights : 27347 

WW_NHC 4C Fit
  Entries : 27348 
  Mean : -0.21363 
  Rms : 4.9408 
  NaN : 141 
  SumOfWeights : 27207 

gauss
  amplitude : 3568.4±34.7 
  mean : -0.63492±0.0177 
  sigma : 2.7614±0.0204 
  χ² : 35.565 

gauss_1
  amplitude : 3359.8±32.8 
  mean : -0.26595±0.01866 
  sigma : 2.9290±0.0218 
  χ² : 33.284 

delta jet Mass
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 Calculate β for each jet, ignoring neutral 
hadrons with E < {0,1,2,…20} GeV 

 For each jetE bin, Ebin = 0,1,…9 , jetE = (25 
+50*i) +- 25 GeV, histogram dβ. 

 Plot dβ m90 vs nhEcut. 
 Use dβ = 0 crossover as value of nhEcut for 

that jet Energy. 
 Linearly extrapolate between data points for 

NHC beta value. 
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WW_Original Recon
  Entries : 13674 
  Mean : 2.9020 
  Rms : 14.716 

WW_NHC Recon
  Entries : 13674 
  Mean : 0.059884 
  Rms : 13.903 

gauss
  amplitude : 881.69±10.9 
  mean : 2.0255±0.0551 
  sigma : 5.7814±0.0507 
  χ² : 10.526 

gauss_1
  amplitude : 1091.6±13.4 
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  sigma : 4.7201±0.0402 
  χ² : 8.7661 

delta Dijet Mass
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entries/1 GeV

(Reconstructed-Generated) dijet Mass (GeV)
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WW_NHC Recon
  Entries : 13674 
  Mean : 0.059884 
  Rms : 13.903 

WW_NHC 4C Fit
  Entries : 13674 
  Mean : 0.28929 
  Rms : 6.4257 

WW_NHC 4Cplus Fit
  Entries : 13674 
  Mean : 0.33576 
  Rms : 5.0029 

gauss
  amplitude : 1091.6±13.4 
  mean : -0.55164±0.04144 
  sigma : 4.7201±0.0406 
  χ² : 8.7661 

gauss_1
  amplitude : 1424.5±18.9 
  mean : 0.57052±0.03154 
  sigma : 3.5205±0.0346 
  χ² : 14.748 

gauss_2
  amplitude : 1717.5±21.8 
  mean : 0.60250±0.02643 
  sigma : 2.9939±0.0275 
  χ² : 11.899 

delta dijet Mass
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  at 1 TeV 
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  at 1 TeV 
Full energy /  (no ISR)
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 Looked at W/Z mass separation using 200,000 
e+e-  uddu events at Ecm=1 TeV processed 
through sim+reco using the sidloi3 detector 

 Initial results with 4C Energy-Momentum 
constraints were disappointing 

 Problem was traced to large overestimate of the jet 
mass from PFO’s originating from hadron shower 
fragments 

 An improvement in jet mass resolution was 
obtained by  removing low energy neutral hadron 
PFO’s 

 Using the improved jet mass estimate and beam 
energy-momentum constraints we now get a 
reasonable W/Z mass separation at Ecm=1 TeV 
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