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~20µs latency
300 Hz Accept Rate
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Dataflow of CDF "Deadtimeless" 
Trigger and DAQ
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 2.2± 1.5 ±12.4 (

Tevatron March’07*

 1.5± 1.1 ±170.9 (CDF+D0 Run I+II)   (syst.)±(stat.)  

/dof = 9.2/102χ

CDF-I all-jets  5.7±10.0 ±186.0 
)

-1
(L= 110 pb

CDF-II all-jets*

 3.2± 2.8 ±171.1 )
-1

(L= 943 pb

D0-II lepton+jets*

 2.0± 1.8 ±170.5 )
-1

(L= 900 pb

CDF-II lepton+jets*

 2.0± 1.6 ±170.9 
)

-1
(L= 940 pb

xyCDF-II L  5.6±  13.9
15.7 ±183.9 )

-1
(L= 695 pb

D0-I lepton+jets  3.9± 3.6 ±180.1 )
-1

(L= 125 pb

CDF-I lepton+jets  5.3± 5.1 ±176.1 )
-1

(L= 105 pb

CDF-II dilepton  3.9± 3.9 ±164.5 )
-1

(L=1030 pb

D0-II dilepton*

 5.6± 5.8 ±172.5 
)

-1
(L=1030 pb

CDF-I dilepton  4.9±10.3 ±167.4 )
-1

(L= 110 pb

D0-I dilepton  3.6±12.3 ±168.4 )
-1

(L= 125 pb

Tevatron Results (*Preliminary)
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 / ndf 2χ  77.95 / 78

p0        0.0208± 0.5583 

p1        0.666± 4.973 

p2        1.2786± 0.7375 

p3        1.777± -3.817 

p4        0.039± 1.001 

p5        0.240± 3.209 

p6        0.152± 3.643 
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0

0.01

0.02

0.03

0.04

0.05
 / ndf 2χ  77.95 / 78

p0        0.0208± 0.5583 

p1        0.666± 4.973 

p2        1.2786± 0.7375 

p3        1.777± -3.817 

p4        0.039± 1.001 

p5        0.240± 3.209 

p6        0.152± 3.643 

(p)> = 355GeV
tt

s<
 / ndf 2χ  86.05 / 76

p0        0.0460± 0.6221 

p1        1.261± -2.751 

p2        1.991± 2.659 

p3        1.112± -3.047 

p4        0.083± 1.145 

p5        0.6991± -0.6393 

p6        0.254± 5.645 
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0.04  / ndf 2χ  86.05 / 76

p0        0.0460± 0.6221 

p1        1.261± -2.751 

p2        1.991± 2.659 

p3        1.112± -3.047 

p4        0.083± 1.145 

p5        0.6991± -0.6393 

p6        0.254± 5.645 

(p)> = 365GeV
tt

s<
 / ndf 2χ  85.24 / 81

p0        0.0483± 0.8152 

p1        0.773± -3.414 

p2        0.673± 6.612 

p3        0.186± -1.318 

p4        0.0394± 0.9626 

p5        1.49± -10.37 

p6        0.638± 6.247 
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 / ndf 2χ  85.24 / 81

p0        0.0483± 0.8152 

p1        0.773± -3.414 

p2        0.673± 6.612 

p3        0.186± -1.318 

p4        0.0394± 0.9626 

p5        1.49± -10.37 

p6        0.638± 6.247 

(p)> = 375GeV
tt

s<
 / ndf 2χ  77.41 / 89

p0        0.0635± 0.7207 

p1        1.016± -2.608 

p2        0.68±  8.83 

p3        0.161± -1.115 

p4        0.0445± 0.9834 

p5        2.05± -12.02 

p6        0.790± 9.403 
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 / ndf 2χ  77.41 / 89

p0        0.0635± 0.7207 

p1        1.016± -2.608 

p2        0.68±  8.83 

p3        0.161± -1.115 

p4        0.0445± 0.9834 

p5        2.05± -12.02 

p6        0.790± 9.403 

(p)> = 385GeV
tt

s<

 / ndf 2χ  117.3 / 91

p0        0.0202± 0.8529 

p1        1.003± -6.349 

p2        0.88± 13.07 

p3        0.0952± -0.8647 

p4        0.046± 1.072 

p5        1.17± -25.02 

p6        0.618± 8.393 

-50 0 50 100 150
0

0.005

0.01

0.015

0.02

0.025
 / ndf 2χ  117.3 / 91

p0        0.0202± 0.8529 

p1        1.003± -6.349 

p2        0.88± 13.07 

p3        0.0952± -0.8647 

p4        0.046± 1.072 

p5        1.17± -25.02 

p6        0.618± 8.393 

(p)> = 395GeV
tt

s<
 / ndf 2χ  108.7 / 80

p0        0.0309± 0.7793 

p1        0.988± -4.412 

p2        0.91± 13.43 

p3        0.1056± -0.7435 

p4        0.043± 1.036 

p5        1.62± -25.86 

p6        0.79± 12.04 

-100 0 100 200
0

0.002

0.004

0.006

0.008

0.01

0.012

0.014

0.016

0.018

0.02

0.022
 / ndf 2χ  108.7 / 80

p0        0.0309± 0.7793 

p1        0.988± -4.412 

p2        0.91± 13.43 

p3        0.1056± -0.7435 

p4        0.043± 1.036 

p5        1.62± -25.86 

p6        0.79± 12.04 

(p)> = 404GeV
tt

s<
 / ndf 2χ  100.8 / 77

p0        0.0205± 0.8288 

p1        1.125± -6.682 

p2        1.13± 15.89 

p3        0.0799± -0.5952 

p4        0.049± 1.026 

p5        1.59± -36.77 

p6        0.85± 12.18 
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 / ndf 2χ  100.8 / 77

p0        0.0205± 0.8288 

p1        1.125± -6.682 

p2        1.13± 15.89 

p3        0.0799± -0.5952 

p4        0.049± 1.026 

p5        1.59± -36.77 

p6        0.85± 12.18 

(p)> = 414GeV
tt

s<
 / ndf 2χ  134.2 / 86

p0        0.0299± 0.7782 

p1        1.148± -4.506 

p2        1.27± 16.14 

p3        0.0960± -0.5098 

p4        0.050± 1.018 

p5        2.17± -37.39 

p6        1.08± 15.53 
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 / ndf 2χ  134.2 / 86

p0        0.0299± 0.7782 

p1        1.148± -4.506 

p2        1.27± 16.14 

p3        0.0960± -0.5098 

p4        0.050± 1.018 

p5        2.17± -37.39 

p6        1.08± 15.53 

(p)> = 424GeV
tt

s<

 / ndf 2χ  105.3 / 84

p0        0.0341± 0.8769 

p1        1.291± -1.878 

p2        1.62± 20.35 

p3        0.09401± -0.02704 

p4        0.0530± 0.9247 

p5        3.25± -50.45 

p6        2.50± 15.72 
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0.018  / ndf 2χ  105.3 / 84

p0        0.0341± 0.8769 

p1        1.291± -1.878 

p2        1.62± 20.35 

p3        0.09401± -0.02704 

p4        0.0530± 0.9247 

p5        3.25± -50.45 

p6        2.50± 15.72 

(p)> = 434GeV
tt

s<
 / ndf 2χ  90.07 / 75

p0        0.055± 0.726 

p1        1.395± -2.815 

p2        1.53± 18.71 

p3        0.1213± -0.3175 

p4        0.0554± 0.9658 

p5        4.69± -43.95 

p6        2.32± 25.15 

-100 0 100 200
0

0.002

0.004

0.006

0.008

0.01

0.012

0.014

0.016  / ndf 2χ  90.07 / 75

p0        0.055± 0.726 

p1        1.395± -2.815 

p2        1.53± 18.71 

p3        0.1213± -0.3175 

p4        0.0554± 0.9658 

p5        4.69± -43.95 

p6        2.32± 25.15 

(p)> = 445GeV
tt

s<
 / ndf 2χ  99.39 / 78

p0        0.0302± 0.7743 

p1        1.679± -5.048 

p2        1.60± 22.37 

p3        0.1140± -0.3208 

p4        0.061± 1.065 

p5        2.69± -54.52 

p6        1.5±  21.9 
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 / ndf 2χ  99.39 / 78

p0        0.0302± 0.7743 

p1        1.679± -5.048 

p2        1.60± 22.37 

p3        0.1140± -0.3208 

p4        0.061± 1.065 

p5        2.69± -54.52 

p6        1.5±  21.9 

(p)> = 454GeV
tt

s<
 / ndf 2χ  114.9 / 81

p0        0.033± 0.825 

p1        1.626± -2.459 

p2        2.15± 23.04 

p3        0.1055± -0.1017 

p4        0.0710± 0.9881 

p5        3.76± -63.22 

p6        2.26± 21.93 
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0.016  / ndf 2χ  114.9 / 81

p0        0.033± 0.825 

p1        1.626± -2.459 

p2        2.15± 23.04 

p3        0.1055± -0.1017 

p4        0.0710± 0.9881 

p5        3.76± -63.22 

p6        2.26± 21.93 

(p)> = 464GeV
tt

s<

 / ndf 2χ  100.2 / 85

p0        0.028± 0.853 

p1        1.4427± 0.2052 

p2        2.2±  23.4 

p3        0.0851± 0.0563 

p4        0.0660± 0.9645 

p5        4.37± -72.05 

p6        2.72± 22.87 
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0.014  / ndf 2χ  100.2 / 85

p0        0.028± 0.853 

p1        1.4427± 0.2052 

p2        2.2±  23.4 

p3        0.0851± 0.0563 

p4        0.0660± 0.9645 

p5        4.37± -72.05 

p6        2.72± 22.87 

(p)> = 475GeV
tt

s<
 / ndf 2χ  121.3 / 87

p0        0.060± 0.809 

p1        1.4216± -0.2432 

p2        2.45± 20.74 

p3        0.11536± -0.04708 

p4        0.0670± 0.8923 

p5        9.11± -63.55 

p6        4.67± 30.02 
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 / ndf 2χ  121.3 / 87

p0        0.060± 0.809 

p1        1.4216± -0.2432 

p2        2.45± 20.74 

p3        0.11536± -0.04708 

p4        0.0670± 0.8923 

p5        9.11± -63.55 

p6        4.67± 30.02 

(p)> = 485GeV
tt

s<
 / ndf 2χ  110.4 / 85

p0        0.0708± 0.8009 

p1        1.506± 2.954 

p2        2.39± 20.96 

p3        0.110± 0.105 

p4        0.0665± 0.8152 

p5        10.65± -62.79 

p6        5.84± 36.57 
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 / ndf 2χ  110.4 / 85

p0        0.0708± 0.8009 

p1        1.506± 2.954 

p2        2.39± 20.96 

p3        0.110± 0.105 

p4        0.0665± 0.8152 

p5        10.65± -62.79 

p6        5.84± 36.57 

(p)> = 495GeV
tt

s<
 / ndf 2χ  150.4 / 84

p0        0.0363± 0.7976 

p1        1.342± -1.086 

p2        1.6±  23.7 

p3        0.08740± -0.07105 

p4        0.0471± 0.9142 

p5        5.78± -74.59 

p6        3.11± 36.53 
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 / ndf 2χ  150.4 / 84

p0        0.0363± 0.7976 

p1        1.342± -1.086 

p2        1.6±  23.7 

p3        0.08740± -0.07105 

p4        0.0471± 0.9142 

p5        5.78± -74.59 

p6        3.11± 36.53 

(p)> = 509GeV
tt

s<

 / ndf 2χ  105.2 / 87

p0        0.0355± 0.9089 

p1        1.850± 2.894 

p2        1.90± 28.07 

p3        0.0966± 0.2418 

p4        0.0562± 0.8967 

p5        9.6± -105.2 

p6        7.59± 36.22 

-200-100 0 100 200
0

0.002

0.004

0.006

0.008

0.01

0.012

0.014
 / ndf 2χ  105.2 / 87

p0        0.0355± 0.9089 

p1        1.850± 2.894 

p2        1.90± 28.07 

p3        0.0966± 0.2418 

p4        0.0562± 0.8967 

p5        9.6± -105.2 

p6        7.59± 36.22 

(p)> = 529GeV
tt

s<
 / ndf 2χ  159.4 / 93

p0        0.0601± 0.5797 

p1        3.92± 12.87 

p2        6.98± 34.46 

p3        0.1685± 0.6168 

p4        0.349± 1.439 

p5        2.63± -34.37 

p6        3.04± 78.89 
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 / ndf 2χ  159.4 / 93

p0        0.0601± 0.5797 

p1        3.92± 12.87 

p2        6.98± 34.46 

p3        0.1685± 0.6168 

p4        0.349± 1.439 

p5        2.63± -34.37 

p6        3.04± 78.89 

(p)> = 549GeV
tt

s<
 / ndf 2χ  107.7 / 86

p0        0.0436± 0.5525 

p1        4.182± 5.123 

p2        11.8±  43.4 

p3        0.1747± 0.3095 

p4        0.512± 1.742 

p5        2.97± -38.61 

p6        2.95± 84.58 
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 / ndf 2χ  107.7 / 86

p0        0.0436± 0.5525 

p1        4.182± 5.123 

p2        11.8±  43.4 

p3        0.1747± 0.3095 

p4        0.512± 1.742 

p5        2.97± -38.61 

p6        2.95± 84.58 

(p)> = 574GeV
tt

s<
 / ndf 2χ  85.12 / 93

p0        0.0600± 0.9009 

p1        1.962± 1.003 

p2        2.40± 32.23 

p3        0.08±  0.24 

p4        0.057± 0.869 

p5        32.2±   -99 

p6        16.97± 77.57 

-200 0 200
0

0.002

0.004

0.006

0.008

0.01 / ndf 2χ  85.12 / 93

p0        0.0600± 0.9009 

p1        1.962± 1.003 

p2        2.40± 32.23 

p3        0.08±  0.24 

p4        0.057± 0.869 

p5        32.2±   -99 

p6        16.97± 77.57 

(p)> = 603GeV
tt

s<

 / ndf 2χ  106.7 / 91

p0        0.0697± 0.8011 

p1        2.921± 3.978 

p2        4.44± 36.63 

p3        0.0978± 0.3571 

p4        0.1565± 0.9752 

p5        11.83± -48.98 

p6        9.6± 109.6 
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0.01
 / ndf 2χ  106.7 / 91

p0        0.0697± 0.8011 

p1        2.921± 3.978 

p2        4.44± 36.63 

p3        0.0978± 0.3571 

p4        0.1565± 0.9752 

p5        11.83± -48.98 

p6        9.6± 109.6 

(p)> = 640GeV
tt

s<
 / ndf 2χ  112.5 / 93

p0        0.0751± 0.9364 

p1        2.496± 7.049 

p2        3.75± 43.87 

p3        0.0700± 0.4171 

p4        0.1130± 0.9769 

p5        100.8± -158.1 

p6        53.0± 133.2 
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 / ndf 2χ  112.5 / 93

p0        0.0751± 0.9364 

p1        2.496± 7.049 

p2        3.75± 43.87 

p3        0.0700± 0.4171 

p4        0.1130± 0.9769 

p5        100.8± -158.1 

p6        53.0± 133.2 

(p)> = 681GeV
tt

s<
 / ndf 2χ  125.7 / 93

p0        0.0129± 0.9823 

p1        2.54± 13.13 
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 invariant masstReconstructed t
200 300 400 500 600 700 800 900 1000
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ab
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ty

0

0.002

0.004

0.006

0.008

0.01

0.012

0.014

0.016

λ/M=0.05, M=400, Negative Γ
=-0.50λ
=-0.45λ
=-0.40λ
=-0.35λ
=-0.30λ
=-0.25λ
=-0.20λ
=-0.15λ
=-0.10λ
=-0.05λ
=0.00λ

 invariant masstReconstructed t
200 300 400 500 600 700 800 900 1000

P
ro

b
ab

ili
ty

0

0.002

0.004

0.006

0.008

0.01

0.012

0.014

λ/M=0.05, M=400, Positive Γ
=0.50λ
=0.45λ
=0.40λ
=0.35λ
=0.30λ
=0.25λ
=0.20λ
=0.15λ
=0.10λ
=0.05λ
=0.00λ

 invariant masstReconstructed t
200 300 400 500 600 700 800 900 1000

P
ro

b
ab

ili
ty

0

0.002

0.004

0.006

0.008

0.01

λ/M=0.05, M=450, Negative Γ
=-0.50λ
=-0.45λ
=-0.40λ
=-0.35λ
=-0.30λ
=-0.25λ
=-0.20λ
=-0.15λ
=-0.10λ
=-0.05λ
=0.00λ

 invariant masstReconstructed t
200 300 400 500 600 700 800 900 1000

P
ro

b
ab

ili
ty

0

0.002

0.004

0.006

0.008

0.01

λ/M=0.05, M=450, Positive Γ
=0.50λ
=0.45λ
=0.40λ
=0.35λ
=0.30λ
=0.25λ
=0.20λ
=0.15λ
=0.10λ
=0.05λ
=0.00λ

 invariant masstReconstructed t
200 300 400 500 600 700 800 900 1000

P
ro

b
ab

ili
ty

0

0.001

0.002

0.003

0.004

0.005

0.006

0.007

0.008

λ/M=0.05, M=500, Negative Γ
=-0.50λ
=-0.45λ
=-0.40λ
=-0.35λ
=-0.30λ
=-0.25λ
=-0.20λ
=-0.15λ
=-0.10λ
=-0.05λ
=0.00λ

 invariant masstReconstructed t
200 300 400 500 600 700 800 900 1000

P
ro

b
ab

ili
ty

0

0.001

0.002

0.003

0.004

0.005

0.006

0.007

0.008

0.009

λ/M=0.05, M=500, Positive Γ
=0.50λ
=0.45λ
=0.40λ
=0.35λ
=0.30λ
=0.25λ
=0.20λ
=0.15λ
=0.10λ
=0.05λ
=0.00λ

 invariant masstReconstructed t
200 300 400 500 600 700 800 900 1000

P
ro

b
ab
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ty

0

0.001

0.002

0.003

0.004

0.005

0.006

0.007

λ/M=0.05, M=550, Negative Γ
=-0.50λ
=-0.45λ
=-0.40λ
=-0.35λ
=-0.30λ
=-0.25λ
=-0.20λ
=-0.15λ
=-0.10λ
=-0.05λ
=0.00λ

 invariant masstReconstructed t
200 300 400 500 600 700 800 900 1000

P
ro

b
ab

ili
ty

0

0.001

0.002

0.003

0.004

0.005

0.006

0.007

0.008

λ/M=0.05, M=550, Positive Γ
=0.50λ
=0.45λ
=0.40λ
=0.35λ
=0.30λ
=0.25λ
=0.20λ
=0.15λ
=0.10λ
=0.05λ
=0.00λ

 invariant masstReconstructed t
200 300 400 500 600 700 800 900 1000

P
ro

b
ab
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ty

0

0.001

0.002

0.003

0.004

0.005

0.006

0.007

λ/M=0.05, M=600, Negative Γ
=-0.50λ
=-0.45λ
=-0.40λ
=-0.35λ
=-0.30λ
=-0.25λ
=-0.20λ
=-0.15λ
=-0.10λ
=-0.05λ
=0.00λ

 invariant masstReconstructed t
200 300 400 500 600 700 800 900 1000

P
ro

b
ab
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ty

0

0.001

0.002

0.003

0.004

0.005

0.006

0.007

0.008

λ/M=0.05, M=600, Positive Γ
=0.50λ
=0.45λ
=0.40λ
=0.35λ
=0.30λ
=0.25λ
=0.20λ
=0.15λ
=0.10λ
=0.05λ
=0.00λ

 invariant masstReconstructed t
200 300 400 500 600 700 800 900 100011001200
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b
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0

0.001

0.002

0.003

0.004

0.005

0.006

0.007

λ/M=0.05, M=650, Negative Γ
=-0.50λ
=-0.45λ
=-0.40λ
=-0.35λ
=-0.30λ
=-0.25λ
=-0.20λ
=-0.15λ
=-0.10λ
=-0.05λ
=0.00λ

 invariant masstReconstructed t
200 300 400 500 600 700 800 900 100011001200

P
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b
ab
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ty

0

0.001

0.002

0.003

0.004

0.005

0.006

0.007

0.008

λ/M=0.05, M=650, Positive Γ
=0.50λ
=0.45λ
=0.40λ
=0.35λ
=0.30λ
=0.25λ
=0.20λ
=0.15λ
=0.10λ
=0.05λ
=0.00λ

 invariant masstReconstructed t
200 300 400 500 600 700 800 900 100011001200

P
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b
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ty

0

0.001

0.002

0.003

0.004

0.005

0.006

0.007

0.008
λ/M=0.05, M=700, Negative Γ

=-0.50λ
=-0.45λ
=-0.40λ
=-0.35λ
=-0.30λ
=-0.25λ
=-0.20λ
=-0.15λ
=-0.10λ
=-0.05λ
=0.00λ

 invariant masstReconstructed t
200 300 400 500 600 700 800 900 100011001200

P
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b
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ty

0

0.001

0.002

0.003

0.004

0.005

0.006

0.007

0.008

λ/M=0.05, M=700, Positive Γ
=0.50λ
=0.45λ
=0.40λ
=0.35λ
=0.30λ
=0.25λ
=0.20λ
=0.15λ
=0.10λ
=0.05λ
=0.00λ

 invariant masstReconstructed t
200 300 400 500 600 700 800 900 100011001200
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ty

0

0.001

0.002

0.003

0.004

0.005

0.006

0.007

0.008
λ/M=0.05, M=750, Negative Γ

=-0.50λ
=-0.45λ
=-0.40λ
=-0.35λ
=-0.30λ
=-0.25λ
=-0.20λ
=-0.15λ
=-0.10λ
=-0.05λ
=0.00λ

 invariant masstReconstructed t
200 300 400 500 600 700 800 900 100011001200

P
ro

b
ab
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ty

0

0.001

0.002

0.003

0.004

0.005

0.006

0.007

0.008

λ/M=0.05, M=750, Positive Γ
=0.50λ
=0.45λ
=0.40λ
=0.35λ
=0.30λ
=0.25λ
=0.20λ
=0.15λ
=0.10λ
=0.05λ
=0.00λ

 invariant masstReconstructed t
200 300 400 500 600 700 800 900 100011001200
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0

0.001

0.002

0.003

0.004

0.005

0.006

0.007

0.008
λ/M=0.05, M=800, Negative Γ

=-0.50λ
=-0.45λ
=-0.40λ
=-0.35λ
=-0.30λ
=-0.25λ
=-0.20λ
=-0.15λ
=-0.10λ
=-0.05λ
=0.00λ

 invariant masstReconstructed t
200 300 400 500 600 700 800 900 100011001200

P
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b
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0

0.001

0.002

0.003

0.004

0.005

0.006

0.007

0.008

λ/M=0.05, M=800, Positive Γ
=0.50λ
=0.45λ
=0.40λ
=0.35λ
=0.30λ
=0.25λ
=0.20λ
=0.15λ
=0.10λ
=0.05λ
=0.00λ

|}:Ln2, !+�A~pVMd2¥m��� � � t � t4u !+�\$%&2'P)#*.!#, $\*+�%/ E G%� ��¦1WVX/WVYQS)�i=:L*.�9��
h� P �P���?� V

d2dh�



 invariant masstReconstructed t
200 300 400 500 600 700 800 900 1000

P
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b
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0

0.002

0.004

0.006

0.008

0.01

0.012

0.014

λ/M=0.10, M=400, Negative Γ
=-0.50λ
=-0.45λ
=-0.40λ
=-0.35λ
=-0.30λ
=-0.25λ
=-0.20λ
=-0.15λ
=-0.10λ
=-0.05λ
=0.00λ

 invariant masstReconstructed t
200 300 400 500 600 700 800 900 1000

P
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b
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ty

0

0.002

0.004

0.006

0.008

0.01

λ/M=0.10, M=400, Positive Γ
=0.50λ
=0.45λ
=0.40λ
=0.35λ
=0.30λ
=0.25λ
=0.20λ
=0.15λ
=0.10λ
=0.05λ
=0.00λ

 invariant masstReconstructed t
200 300 400 500 600 700 800 900 1000

P
ro

b
ab

ili
ty

0

0.001

0.002

0.003

0.004

0.005

0.006

0.007

0.008

0.009

λ/M=0.10, M=450, Negative Γ
=-0.50λ
=-0.45λ
=-0.40λ
=-0.35λ
=-0.30λ
=-0.25λ
=-0.20λ
=-0.15λ
=-0.10λ
=-0.05λ
=0.00λ

 invariant masstReconstructed t
200 300 400 500 600 700 800 900 1000

P
ro

b
ab

ili
ty

0

0.001

0.002

0.003

0.004

0.005

0.006

0.007

0.008

λ/M=0.10, M=450, Positive Γ
=0.50λ
=0.45λ
=0.40λ
=0.35λ
=0.30λ
=0.25λ
=0.20λ
=0.15λ
=0.10λ
=0.05λ
=0.00λ

 invariant masstReconstructed t
200 300 400 500 600 700 800 900 1000

P
ro

b
ab

ili
ty

0

0.001

0.002

0.003

0.004

0.005

0.006

0.007

0.008

λ/M=0.10, M=500, Negative Γ
=-0.50λ
=-0.45λ
=-0.40λ
=-0.35λ
=-0.30λ
=-0.25λ
=-0.20λ
=-0.15λ
=-0.10λ
=-0.05λ
=0.00λ

 invariant masstReconstructed t
200 300 400 500 600 700 800 900 1000

P
ro

b
ab

ili
ty

0

0.001

0.002

0.003

0.004

0.005

0.006

0.007

0.008

λ/M=0.10, M=500, Positive Γ
=0.50λ
=0.45λ
=0.40λ
=0.35λ
=0.30λ
=0.25λ
=0.20λ
=0.15λ
=0.10λ
=0.05λ
=0.00λ

 invariant masstReconstructed t
200 300 400 500 600 700 800 900 1000

P
ro

b
ab

ili
ty

0

0.001

0.002

0.003

0.004

0.005

0.006

0.007

0.008
λ/M=0.10, M=550, Negative Γ

=-0.50λ
=-0.45λ
=-0.40λ
=-0.35λ
=-0.30λ
=-0.25λ
=-0.20λ
=-0.15λ
=-0.10λ
=-0.05λ
=0.00λ

 invariant masstReconstructed t
200 300 400 500 600 700 800 900 1000

P
ro

b
ab

ili
ty

0

0.001

0.002

0.003

0.004

0.005

0.006

0.007

0.008

λ/M=0.10, M=550, Positive Γ
=0.50λ
=0.45λ
=0.40λ
=0.35λ
=0.30λ
=0.25λ
=0.20λ
=0.15λ
=0.10λ
=0.05λ
=0.00λ

 invariant masstReconstructed t
200 300 400 500 600 700 800 900 1000

P
ro

b
ab

ili
ty

0

0.001

0.002

0.003

0.004

0.005

0.006

0.007

0.008
λ/M=0.10, M=600, Negative Γ

=-0.50λ
=-0.45λ
=-0.40λ
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Total

|�:<n2, !#� �AVMd2¥m��&(*.6(KW)oN�)o*.�\@l6;*+:<$y, ' $\�%!o*�6(:L'5*+:<�\)�6;)�6"QS, 'P$\*.:L&2'�&(Qs*.!+,P� �96;*���
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λinput 
-0.6 -0.4 -0.2 0 0.2 0.4 0.6

λinput 
-0.6 -0.4 -0.2 0 0.2 0.4 0.6

λ∆

-0.4

-0.3

-0.2

-0.1

-0

0.1

0.2

/M=0.10 : Mass=400ΓTotal: 
ISR
FSR
Btag slope
Lepton Pt
Wjets Q2

σ1±EWK 
σ1±WLF 

σ1±Wcc/Wc 
σ1±Wbb 

σ1±NonW 
σ1±tt →gg

NLO

Herwig
MI
PDF

Mtop&JES
Total λinput 

-0.6 -0.4 -0.2 0 0.2 0.4 0.6

λinput 
-0.6 -0.4 -0.2 0 0.2 0.4 0.6

λ∆

-0.3

-0.2

-0.1

-0

0.1

0.2

0.3

0.4

/M=0.10 : Mass=450ΓTotal: 
ISR
FSR
Btag slope
Lepton Pt
Wjets Q2

σ1±EWK 
σ1±WLF 

σ1±Wcc/Wc 
σ1±Wbb 

σ1±NonW 
σ1±tt →gg

NLO

Herwig
MI
PDF

Mtop&JES
Total

λinput 
-0.6 -0.4 -0.2 0 0.2 0.4 0.6

λinput 
-0.6 -0.4 -0.2 0 0.2 0.4 0.6

λ∆

-0.3

-0.2

-0.1

0

0.1

0.2

0.3

0.4

0.5

/M=0.10 : Mass=500ΓTotal: 
ISR
FSR
Btag slope
Lepton Pt
Wjets Q2

σ1±EWK 
σ1±WLF 

σ1±Wcc/Wc 
σ1±Wbb 

σ1±NonW 
σ1±tt →gg

NLO

Herwig
MI
PDF

Mtop&JES
Total λinput 

-0.6 -0.4 -0.2 0 0.2 0.4 0.6

λinput 
-0.6 -0.4 -0.2 0 0.2 0.4 0.6

λ∆

-0.2

0

0.2

0.4

0.6

0.8

1

1.2

/M=0.10 : Mass=550ΓTotal: 
ISR
FSR
Btag slope
Lepton Pt
Wjets Q2

σ1±EWK 
σ1±WLF 

σ1±Wcc/Wc 
σ1±Wbb 

σ1±NonW 
σ1±tt →gg

NLO

Herwig
MI
PDF

Mtop&JES
Total

λinput 
-0.6 -0.4 -0.2 0 0.2 0.4 0.6

λinput 
-0.6 -0.4 -0.2 0 0.2 0.4 0.6

λ∆

0

0.2

0.4

0.6

0.8

1

1.2

1.4

/M=0.10 : Mass=600ΓTotal: 
ISR
FSR
Btag slope
Lepton Pt
Wjets Q2

σ1±EWK 
σ1±WLF 

σ1±Wcc/Wc 
σ1±Wbb 

σ1±NonW 
σ1±tt →gg

NLO

Herwig
MI
PDF

Mtop&JES
Total λinput 

-0.6 -0.4 -0.2 0 0.2 0.4 0.6

λinput 
-0.6 -0.4 -0.2 0 0.2 0.4 0.6

λ∆

-0.12

-0.1

-0.08

-0.06

-0.04

-0.02

0

0.02

0.04

0.06

/M=0.10 : Mass=650ΓTotal: 
ISR
FSR
Btag slope
Lepton Pt
Wjets Q2

σ1±EWK 
σ1±WLF 

σ1±Wcc/Wc 
σ1±Wbb 

σ1±NonW 
σ1±tt →gg

NLO

Herwig
MI
PDF

Mtop&JES
Total

λinput 
-0.6 -0.4 -0.2 0 0.2 0.4 0.6

λinput 
-0.6 -0.4 -0.2 0 0.2 0.4 0.6

λ∆

-0.12

-0.1

-0.08

-0.06

-0.04

-0.02

0

0.02

0.04

0.06

/M=0.10 : Mass=700ΓTotal: 
ISR
FSR
Btag slope
Lepton Pt
Wjets Q2

σ1±EWK 
σ1±WLF 

σ1±Wcc/Wc 
σ1±Wbb 

σ1±NonW 
σ1±tt →gg

NLO

Herwig
MI
PDF

Mtop&JES
Total λinput 

-0.6 -0.4 -0.2 0 0.2 0.4 0.6

λinput 
-0.6 -0.4 -0.2 0 0.2 0.4 0.6

λ∆

-0.1

-0.08

-0.06

-0.04

-0.02

0

0.02

0.04

0.06

0.08

/M=0.10 : Mass=750ΓTotal: 
ISR
FSR
Btag slope
Lepton Pt
Wjets Q2

σ1±EWK 
σ1±WLF 

σ1±Wcc/Wc 
σ1±Wbb 

σ1±NonW 
σ1±tt →gg

NLO

Herwig
MI
PDF

Mtop&JES
Total

λinput 
-0.6 -0.4 -0.2 0 0.2 0.4 0.6

λinput 
-0.6 -0.4 -0.2 0 0.2 0.4 0.6

λ∆

-0.1

-0.05

0

0.05

0.1

/M=0.10 : Mass=800ΓTotal: 
ISR
FSR
Btag slope
Lepton Pt
Wjets Q2

σ1±EWK 
σ1±WLF 

σ1±Wcc/Wc 
σ1±Wbb 

σ1±NonW 
σ1±tt →gg

NLO

Herwig
MI
PDF

Mtop&JES
Total
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λinput 
-1 -0.5 0 0.5 1

λinput 
-1 -0.5 0 0.5 1

λ∆

-0.8

-0.6

-0.4

-0.2

-0

0.2

0.4

0.6

/M=0.20 : Mass=400ΓTotal: 
ISR
FSR
Btag slope
Lepton Pt
Wjets Q2

σ1±EWK 
σ1±WLF 

σ1±Wcc/Wc 
σ1±Wbb 

σ1±NonW 
σ1±tt →gg

NLO

Herwig
MI
PDF

Mtop&JES
Total λinput 

-1 -0.5 0 0.5 1

λinput 
-1 -0.5 0 0.5 1

λ∆

-0.6

-0.4

-0.2

-0

0.2

0.4

0.6

0.8

/M=0.20 : Mass=450ΓTotal: 
ISR
FSR
Btag slope
Lepton Pt
Wjets Q2

σ1±EWK 
σ1±WLF 

σ1±Wcc/Wc 
σ1±Wbb 

σ1±NonW 
σ1±tt →gg

NLO

Herwig
MI
PDF

Mtop&JES
Total

λinput 
-1 -0.5 0 0.5 1

λinput 
-1 -0.5 0 0.5 1

λ∆

-0.6

-0.4

-0.2

-0

0.2

0.4

0.6

0.8
/M=0.20 : Mass=500ΓTotal: 

ISR
FSR
Btag slope
Lepton Pt
Wjets Q2

σ1±EWK 
σ1±WLF 

σ1±Wcc/Wc 
σ1±Wbb 

σ1±NonW 
σ1±tt →gg

NLO

Herwig
MI
PDF

Mtop&JES
Total λinput 

-1 -0.5 0 0.5 1

λinput 
-1 -0.5 0 0.5 1

λ∆

-0.6

-0.4

-0.2

-0

0.2

0.4

0.6

0.8

/M=0.20 : Mass=550ΓTotal: 
ISR
FSR
Btag slope
Lepton Pt
Wjets Q2

σ1±EWK 
σ1±WLF 

σ1±Wcc/Wc 
σ1±Wbb 

σ1±NonW 
σ1±tt →gg

NLO

Herwig
MI
PDF

Mtop&JES
Total

λinput 
-1 -0.5 0 0.5 1

λinput 
-1 -0.5 0 0.5 1

λ∆

-0.5

0

0.5

1

1.5

/M=0.20 : Mass=600ΓTotal: 
ISR
FSR
Btag slope
Lepton Pt
Wjets Q2

σ1±EWK 
σ1±WLF 

σ1±Wcc/Wc 
σ1±Wbb 

σ1±NonW 
σ1±tt →gg

NLO

Herwig
MI
PDF

Mtop&JES
Total λinput 

-1 -0.5 0 0.5 1

λinput 
-1 -0.5 0 0.5 1

λ∆

0

0.5

1

1.5

2

2.5

3

/M=0.20 : Mass=650ΓTotal: 
ISR
FSR
Btag slope
Lepton Pt
Wjets Q2

σ1±EWK 
σ1±WLF 

σ1±Wcc/Wc 
σ1±Wbb 

σ1±NonW 
σ1±tt →gg

NLO

Herwig
MI
PDF

Mtop&JES
Total

λinput 
-1 -0.5 0 0.5 1

λinput 
-1 -0.5 0 0.5 1

λ∆

-0.25

-0.2

-0.15

-0.1

-0.05

0

0.05

0.1

0.15

/M=0.20 : Mass=700ΓTotal: 
ISR
FSR
Btag slope
Lepton Pt
Wjets Q2

σ1±EWK 
σ1±WLF 

σ1±Wcc/Wc 
σ1±Wbb 

σ1±NonW 
σ1±tt →gg

NLO

Herwig
MI
PDF

Mtop&JES
Total λinput 

-1 -0.5 0 0.5 1

λinput 
-1 -0.5 0 0.5 1

λ∆

-0.25

-0.2

-0.15

-0.1

-0.05

0

0.05

0.1

0.15

/M=0.20 : Mass=750ΓTotal: 
ISR
FSR
Btag slope
Lepton Pt
Wjets Q2

σ1±EWK 
σ1±WLF 

σ1±Wcc/Wc 
σ1±Wbb 

σ1±NonW 
σ1±tt →gg

NLO

Herwig
MI
PDF

Mtop&JES
Total

λinput 
-1 -0.5 0 0.5 1

λinput 
-1 -0.5 0 0.5 1

λ∆

-0.25

-0.2

-0.15

-0.1

-0.05

0

0.05

0.1

0.15

0.2
/M=0.20 : Mass=800ΓTotal: 

ISR
FSR
Btag slope
Lepton Pt
Wjets Q2

σ1±EWK 
σ1±WLF 

σ1±Wcc/Wc 
σ1±Wbb 

σ1±NonW 
σ1±tt →gg

NLO

Herwig
MI
PDF

Mtop&JES
Total
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λinput 
-1 -0.5 0 0.5 1

λinput 
-1 -0.5 0 0.5 1

λ∆

-0.6

-0.4

-0.2

0

0.2

0.4

/M=0.30 : Mass=400ΓTotal: 
ISR
FSR
Btag slope
Lepton Pt
Wjets Q2

σ1±EWK 
σ1±WLF 

σ1±Wcc/Wc 
σ1±Wbb 

σ1±NonW 
σ1±tt →gg

NLO

Herwig
MI
PDF

Mtop&JES
Total λinput 

-1 -0.5 0 0.5 1

λinput 
-1 -0.5 0 0.5 1

λ∆

-0.6

-0.4

-0.2

0

0.2

0.4

0.6

/M=0.30 : Mass=450ΓTotal: 
ISR
FSR
Btag slope
Lepton Pt
Wjets Q2

σ1±EWK 
σ1±WLF 

σ1±Wcc/Wc 
σ1±Wbb 

σ1±NonW 
σ1±tt →gg

NLO

Herwig
MI
PDF

Mtop&JES
Total

λinput 
-1 -0.5 0 0.5 1

λinput 
-1 -0.5 0 0.5 1

λ∆

-0.6

-0.4

-0.2

-0

0.2

0.4

0.6

0.8
/M=0.30 : Mass=500ΓTotal: 

ISR
FSR
Btag slope
Lepton Pt
Wjets Q2

σ1±EWK 
σ1±WLF 

σ1±Wcc/Wc 
σ1±Wbb 

σ1±NonW 
σ1±tt →gg

NLO

Herwig
MI
PDF

Mtop&JES
Total λinput 

-1 -0.5 0 0.5 1

λinput 
-1 -0.5 0 0.5 1

λ∆

-0.6

-0.4

-0.2

0

0.2

0.4

0.6

0.8

1

/M=0.30 : Mass=550ΓTotal: 
ISR
FSR
Btag slope
Lepton Pt
Wjets Q2

σ1±EWK 
σ1±WLF 

σ1±Wcc/Wc 
σ1±Wbb 

σ1±NonW 
σ1±tt →gg

NLO

Herwig
MI
PDF

Mtop&JES
Total

λinput 
-1 -0.5 0 0.5 1

λinput 
-1 -0.5 0 0.5 1

λ∆

-0.5

0

0.5

1

1.5

2

/M=0.30 : Mass=600ΓTotal: 
ISR
FSR
Btag slope
Lepton Pt
Wjets Q2

σ1±EWK 
σ1±WLF 

σ1±Wcc/Wc 
σ1±Wbb 

σ1±NonW 
σ1±tt →gg

NLO

Herwig
MI
PDF

Mtop&JES
Total λinput 

-1 -0.5 0 0.5 1

λinput 
-1 -0.5 0 0.5 1

λ∆

-0.3

-0.25

-0.2

-0.15

-0.1

-0.05

0

0.05

0.1

0.15

/M=0.30 : Mass=650ΓTotal: 
ISR
FSR
Btag slope
Lepton Pt
Wjets Q2

σ1±EWK 
σ1±WLF 

σ1±Wcc/Wc 
σ1±Wbb 

σ1±NonW 
σ1±tt →gg

NLO

Herwig
MI
PDF

Mtop&JES
Total

λinput 
-1 -0.5 0 0.5 1

λinput 
-1 -0.5 0 0.5 1

λ∆

-0.25

-0.2

-0.15

-0.1

-0.05

0

0.05

0.1

0.15

/M=0.30 : Mass=700ΓTotal: 
ISR
FSR
Btag slope
Lepton Pt
Wjets Q2

σ1±EWK 
σ1±WLF 

σ1±Wcc/Wc 
σ1±Wbb 

σ1±NonW 
σ1±tt →gg

NLO

Herwig
MI
PDF

Mtop&JES
Total λinput 

-1 -0.5 0 0.5 1

λinput 
-1 -0.5 0 0.5 1

λ∆

-0.3

-0.2

-0.1

0

0.1

0.2
/M=0.30 : Mass=750ΓTotal: 

ISR
FSR
Btag slope
Lepton Pt
Wjets Q2

σ1±EWK 
σ1±WLF 

σ1±Wcc/Wc 
σ1±Wbb 

σ1±NonW 
σ1±tt →gg

NLO

Herwig
MI
PDF

Mtop&JES
Total

λinput 
-1 -0.5 0 0.5 1

λinput 
-1 -0.5 0 0.5 1

λ∆

-0.3

-0.2

-0.1

0

0.1

0.2
/M=0.30 : Mass=800ΓTotal: 

ISR
FSR
Btag slope
Lepton Pt
Wjets Q2

σ1±EWK 
σ1±WLF 

σ1±Wcc/Wc 
σ1±Wbb 

σ1±NonW 
σ1±tt →gg

NLO

Herwig
MI
PDF

Mtop&JES
Total
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λinput 
-1.5 -1 -0.5 0 0.5 1 1.5

λinput 
-1.5 -1 -0.5 0 0.5 1 1.5

λ∆

-1

-0.5

0

0.5

1

/M=0.40 : Mass=400ΓTotal: 
ISR
FSR
Btag slope
Lepton Pt
Wjets Q2

σ1±EWK 
σ1±WLF 

σ1±Wcc/Wc 
σ1±Wbb 

σ1±NonW 
σ1±tt →gg

NLO

Herwig
MI
PDF

Mtop&JES
Total λinput 

-1.5 -1 -0.5 0 0.5 1 1.5

λinput 
-1.5 -1 -0.5 0 0.5 1 1.5

λ∆

-1

-0.5

0

0.5

1

/M=0.40 : Mass=450ΓTotal: 
ISR
FSR
Btag slope
Lepton Pt
Wjets Q2

σ1±EWK 
σ1±WLF 

σ1±Wcc/Wc 
σ1±Wbb 

σ1±NonW 
σ1±tt →gg

NLO

Herwig
MI
PDF

Mtop&JES
Total

λinput 
-1.5 -1 -0.5 0 0.5 1 1.5

λinput 
-1.5 -1 -0.5 0 0.5 1 1.5

λ∆

-1

-0.5

0

0.5

1

/M=0.40 : Mass=500ΓTotal: 
ISR
FSR
Btag slope
Lepton Pt
Wjets Q2

σ1±EWK 
σ1±WLF 

σ1±Wcc/Wc 
σ1±Wbb 

σ1±NonW 
σ1±tt →gg

NLO

Herwig
MI
PDF

Mtop&JES
Total λinput 

-1.5 -1 -0.5 0 0.5 1 1.5

λinput 
-1.5 -1 -0.5 0 0.5 1 1.5

λ∆

-1

-0.5

0

0.5

1

1.5

/M=0.40 : Mass=550ΓTotal: 
ISR
FSR
Btag slope
Lepton Pt
Wjets Q2

σ1±EWK 
σ1±WLF 

σ1±Wcc/Wc 
σ1±Wbb 

σ1±NonW 
σ1±tt →gg

NLO

Herwig
MI
PDF

Mtop&JES
Total

λinput 
-1.5 -1 -0.5 0 0.5 1 1.5

λinput 
-1.5 -1 -0.5 0 0.5 1 1.5

λ∆

-1

-0.5

0

0.5

1

1.5

2

2.5
/M=0.40 : Mass=600ΓTotal: 

ISR
FSR
Btag slope
Lepton Pt
Wjets Q2

σ1±EWK 
σ1±WLF 

σ1±Wcc/Wc 
σ1±Wbb 

σ1±NonW 
σ1±tt →gg

NLO

Herwig
MI
PDF

Mtop&JES
Total λinput 

-1.5 -1 -0.5 0 0.5 1 1.5

λinput 
-1.5 -1 -0.5 0 0.5 1 1.5

λ∆

-1

-0.5

0

0.5

1

1.5

2

2.5

/M=0.40 : Mass=650ΓTotal: 
ISR
FSR
Btag slope
Lepton Pt
Wjets Q2

σ1±EWK 
σ1±WLF 

σ1±Wcc/Wc 
σ1±Wbb 

σ1±NonW 
σ1±tt →gg

NLO

Herwig
MI
PDF

Mtop&JES
Total

λinput 
-1.5 -1 -0.5 0 0.5 1 1.5

λinput 
-1.5 -1 -0.5 0 0.5 1 1.5

λ∆

-0.4

-0.3

-0.2

-0.1

-0

0.1

0.2

/M=0.40 : Mass=700ΓTotal: 
ISR
FSR
Btag slope
Lepton Pt
Wjets Q2

σ1±EWK 
σ1±WLF 

σ1±Wcc/Wc 
σ1±Wbb 

σ1±NonW 
σ1±tt →gg

NLO

Herwig
MI
PDF

Mtop&JES
Total λinput 

-1.5 -1 -0.5 0 0.5 1 1.5

λinput 
-1.5 -1 -0.5 0 0.5 1 1.5

λ∆

-0.4

-0.3

-0.2

-0.1

-0

0.1

0.2

0.3
/M=0.40 : Mass=750ΓTotal: 

ISR
FSR
Btag slope
Lepton Pt
Wjets Q2

σ1±EWK 
σ1±WLF 

σ1±Wcc/Wc 
σ1±Wbb 

σ1±NonW 
σ1±tt →gg

NLO

Herwig
MI
PDF

Mtop&JES
Total

λinput 
-1.5 -1 -0.5 0 0.5 1 1.5

λinput 
-1.5 -1 -0.5 0 0.5 1 1.5

λ∆

-0.5

-0.4

-0.3

-0.2

-0.1

0

0.1

0.2

0.3
/M=0.40 : Mass=800ΓTotal: 

ISR
FSR
Btag slope
Lepton Pt
Wjets Q2

σ1±EWK 
σ1±WLF 

σ1±Wcc/Wc 
σ1±Wbb 

σ1±NonW 
σ1±tt →gg

NLO

Herwig
MI
PDF

Mtop&JES
Total
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λinput 
-1.5 -1 -0.5 0 0.5 1 1.5

λinput 
-1.5 -1 -0.5 0 0.5 1 1.5

λ∆

-1

-0.5

0

0.5

1

/M=0.50 : Mass=400ΓTotal: 
ISR
FSR
Btag slope
Lepton Pt
Wjets Q2

σ1±EWK 
σ1±WLF 

σ1±Wcc/Wc 
σ1±Wbb 

σ1±NonW 
σ1±tt →gg

NLO

Herwig
MI
PDF

Mtop&JES
Total λinput 

-1.5 -1 -0.5 0 0.5 1 1.5

λinput 
-1.5 -1 -0.5 0 0.5 1 1.5

λ∆

-1

-0.5

0

0.5

1

/M=0.50 : Mass=450ΓTotal: 
ISR
FSR
Btag slope
Lepton Pt
Wjets Q2

σ1±EWK 
σ1±WLF 

σ1±Wcc/Wc 
σ1±Wbb 

σ1±NonW 
σ1±tt →gg

NLO

Herwig
MI
PDF

Mtop&JES
Total

λinput 
-1.5 -1 -0.5 0 0.5 1 1.5

λinput 
-1.5 -1 -0.5 0 0.5 1 1.5

λ∆

-1

-0.5

0

0.5

1

1.5

2

/M=0.50 : Mass=500ΓTotal: 
ISR
FSR
Btag slope
Lepton Pt
Wjets Q2

σ1±EWK 
σ1±WLF 

σ1±Wcc/Wc 
σ1±Wbb 

σ1±NonW 
σ1±tt →gg

NLO

Herwig
MI
PDF

Mtop&JES
Total λinput 

-1.5 -1 -0.5 0 0.5 1 1.5

λinput 
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