
X [m]
-0.2 -0.15 -0.1 -0.05 0 0.05 0.1 0.15 0.20

5

10

15

20

25

30

35

40

45
MC track X Entries  1526

Mean   0.001947

MC track X

Y [m]
-0.2 -0.1 0 0.1 0.20

5

10

15

20

25

30

35

40

MC track Y Entries  1526

Mean   0.02535

MC track Y

 [radian]θ
-0.15 -0.1 -0.05 0 0.05 0.1 0.150

10

20

30

40

50

60

70

θMC track Entries  1526

Mean   0.001009

θMC track 

 [radian]φ
-0.15 -0.1 -0.05 0 0.05 0.1 0.150

10

20

30

40

50

60

φMC track Entries  1526

Mean   0.05572

φMC track 



Entries  1449

Mean   3.845e-07

 / ndf 2χ  5.20E+01 / 46

Prob   2.52E-01

Constant  4.25E+00± 1.20E+02 

Mean      4.97E-07± 3.83E-08 

Sigma     4.28E-07± 1.85E-05 

 X [m]∆
-0.4 -0.2 0 0.2 0.4

-310×0

20

40

60

80

100

120

Entries  1449

Mean   3.845e-07

 / ndf 2χ  5.20E+01 / 46

Prob   2.52E-01

Constant  4.25E+00± 1.20E+02 

Mean      4.97E-07± 3.83E-08 

Sigma     4.28E-07± 1.85E-05 

No background

X residuals Entries  1449

Mean   -1.571e-06

 / ndf 2χ  3.48E+01 / 31

Prob   2.92E-01

Constant  5.41E+00± 1.58E+02 

Mean      7.64E-07± -2.44E-06 

Sigma     6.23E-07± 2.86E-05 

 Y [m]∆
-0.4 -0.2 0 0.2 0.4

-310×0

20

40

60

80

100

120

140

160

180

Entries  1449

Mean   -1.571e-06

 / ndf 2χ  3.48E+01 / 31

Prob   2.92E-01

Constant  5.41E+00± 1.58E+02 

Mean      7.64E-07± -2.44E-06 

Sigma     6.23E-07± 2.86E-05 

Y residuals

Entries  1449

Mean   -2.482e-06

 / ndf 2χ  4.79E+01 / 55

Prob   7.40E-01

Constant  2.61E+00± 7.55E+01 

Mean      3.96E-06± -1.59E-06 

Sigma     3.26E-06± 1.47E-04 

 [radian]θ ∆
-0.002 -0.001 0 0.001 0.0020

10

20

30

40

50

60

70

80

90

Entries  1449

Mean   -2.482e-06

 / ndf 2χ  4.79E+01 / 55

Prob   7.40E-01

Constant  2.61E+00± 7.55E+01 

Mean      3.96E-06± -1.59E-06 

Sigma     3.26E-06± 1.47E-04 

 residualsθ Entries  1449

Mean   9.376e-07

 / ndf 2χ  6.05E+01 / 58

Prob   3.85E-01

Constant  2.40E+00± 6.97E+01 

Mean      4.29E-06± 1.50E-06 

Sigma     3.44E-06± 1.58E-04 

 [radian]φ ∆
-0.002 -0.001 0 0.001 0.0020

10

20

30

40

50

60

70

80

Entries  1449

Mean   9.376e-07

 / ndf 2χ  6.05E+01 / 58

Prob   3.85E-01

Constant  2.40E+00± 6.97E+01 

Mean      4.29E-06± 1.50E-06 

Sigma     3.44E-06± 1.58E-04 

 residualsφ



Entries  1449

Mean   -3.019e-07

 / ndf 2χ  9.20E+01 / 56

Prob   1.74E-03

Constant  4.03E+00± 1.09E+02 

Mean      5.43E-07± -5.26E-07 

Sigma     5.02E-07± 1.99E-05 

 X [m]∆
-0.4 -0.2 0 0.2 0.4

-310×0

20

40

60

80

100

120

Entries  1449

Mean   -3.019e-07

 / ndf 2χ  9.20E+01 / 56

Prob   1.74E-03

Constant  4.03E+00± 1.09E+02 

Mean      5.43E-07± -5.26E-07 

Sigma     5.02E-07± 1.99E-05 

10% background

X residuals Entries  1449

Mean   -3.27e-06

 / ndf 2χ  5.31E+01 / 38

Prob   5.23E-02

Constant  5.31E+00± 1.49E+02 

Mean      8.04E-07± -2.57E-06 

Sigma     6.98E-07± 2.96E-05 

 Y [m]∆
-0.4 -0.2 0 0.2 0.4

-310×0

20

40

60

80

100

120

140

160

Entries  1449

Mean   -3.27e-06

 / ndf 2χ  5.31E+01 / 38

Prob   5.23E-02

Constant  5.31E+00± 1.49E+02 

Mean      8.04E-07± -2.57E-06 

Sigma     6.98E-07± 2.96E-05 

Y residuals

Entries  1449

Mean   -1.612e-06

 / ndf 2χ  5.23E+01 / 61

Prob   7.78E-01

Constant  2.58E+00± 7.39E+01 

Mean      4.05E-06± -2.42E-07 

Sigma     3.36E-06± 1.50E-04 

 [radian]θ ∆
-0.002 -0.001 0 0.001 0.0020

10

20

30

40

50

60

70

80

90

Entries  1449

Mean   -1.612e-06

 / ndf 2χ  5.23E+01 / 61

Prob   7.78E-01

Constant  2.58E+00± 7.39E+01 

Mean      4.05E-06± -2.42E-07 

Sigma     3.36E-06± 1.50E-04 

 residualsθ Entries  1449

Mean   1.786e-06

 / ndf 2χ  7.29E+01 / 60

Prob   1.23E-01

Constant  2.34E+00± 6.78E+01 

Mean      4.44E-06± 1.52E-06 

Sigma     3.48E-06± 1.61E-04 

 [radian]φ ∆
-0.002 -0.001 0 0.001 0.0020

10

20

30

40

50

60

70

80

Entries  1449

Mean   1.786e-06

 / ndf 2χ  7.29E+01 / 60

Prob   1.23E-01

Constant  2.34E+00± 6.78E+01 

Mean      4.44E-06± 1.52E-06 

Sigma     3.48E-06± 1.61E-04 

 residualsφ



Entries  1456

Mean   -2.563e-06

 / ndf 2χ  1.65E+02 / 95

Prob   1.19E-05

Constant  3.09E+00± 7.35E+01 

Mean      7.60E-07± -4.97E-07 

Sigma     8.20E-07± 2.66E-05 

 X [m]∆
-0.4 -0.2 0 0.2 0.4

-310×0

20

40

60

80

100

Entries  1456

Mean   -2.563e-06

 / ndf 2χ  1.65E+02 / 95

Prob   1.19E-05

Constant  3.09E+00± 7.35E+01 

Mean      7.60E-07± -4.97E-07 

Sigma     8.20E-07± 2.66E-05 

50% background

X residuals Entries  1456

Mean   -3.348e-06

 / ndf 2χ  1.03E+02 / 63

Prob   1.17E-03

Constant  4.32E+00± 1.09E+02 

Mean      1.04E-06± -2.23E-06 

Sigma     1.03E-06± 3.71E-05 

 Y [m]∆
-0.4 -0.2 0 0.2 0.4

-310×0

20

40

60

80

100

120

Entries  1456

Mean   -3.348e-06

 / ndf 2χ  1.03E+02 / 63

Prob   1.17E-03

Constant  4.32E+00± 1.09E+02 

Mean      1.04E-06± -2.23E-06 

Sigma     1.03E-06± 3.71E-05 

Y residuals

Entries  1456

Mean   2.651e-06

 / ndf 2χ  8.98E+01 / 70

Prob   5.55E-02

Constant  2.34E+00± 6.43E+01 

Mean      4.54E-06± 4.93E-07 

Sigma     3.89E-06± 1.62E-04 

 [radian]θ ∆
-0.002 -0.001 0 0.001 0.0020

10

20

30

40

50

60

70

80

Entries  1456

Mean   2.651e-06

 / ndf 2χ  8.98E+01 / 70

Prob   5.55E-02

Constant  2.34E+00± 6.43E+01 

Mean      4.54E-06± 4.93E-07 

Sigma     3.89E-06± 1.62E-04 

 residualsθ Entries  1456

Mean   3.786e-06

 / ndf 2χ  7.39E+01 / 77

Prob   5.78E-01

Constant  2.16E+00± 5.80E+01 

Mean      5.03E-06± 8.11E-06 

Sigma     4.55E-06± 1.80E-04 

 [radian]φ ∆
-0.002 -0.001 0 0.001 0.0020

10

20

30

40

50

60

70

Entries  1456

Mean   3.786e-06

 / ndf 2χ  7.39E+01 / 77

Prob   5.78E-01

Constant  2.16E+00± 5.80E+01 

Mean      5.03E-06± 8.11E-06 

Sigma     4.55E-06± 1.80E-04 

 residualsφ



Entries  1193

Mean   -1.848e-06

 / ndf 2χ  1.76E+02 / 96

Prob   1.29E-06

Constant  2.13E+00± 4.04E+01 

Mean      1.21E-06± -2.52E-06 

Sigma     1.24E-06± 3.16E-05 

 X [m]∆
-0.4 -0.2 0 0.2 0.4

-310×0

10

20

30

40

50

Entries  1193

Mean   -1.848e-06

 / ndf 2χ  1.76E+02 / 96

Prob   1.29E-06

Constant  2.13E+00± 4.04E+01 

Mean      1.21E-06± -2.52E-06 

Sigma     1.24E-06± 3.16E-05 

100% background

X residuals Entries  1193

Mean   -1.282e-06

 / ndf 2χ  1.35E+02 / 59

Prob   7.01E-08

Constant  3.57E+00± 7.06E+01 

Mean      1.34E-06± -3.35E-06 

Sigma     1.44E-06± 3.86E-05 

 Y [m]∆
-0.4 -0.2 0 0.2 0.4

-310×0

10

20

30

40

50

60

70

80

Entries  1193

Mean   -1.282e-06

 / ndf 2χ  1.35E+02 / 59

Prob   7.01E-08

Constant  3.57E+00± 7.06E+01 

Mean      1.34E-06± -3.35E-06 

Sigma     1.44E-06± 3.86E-05 

Y residuals

Entries  1193

Mean   -5.114e-06

 / ndf 2χ  8.38E+01 / 72

Prob   1.62E-01

Constant  1.82E+00± 4.16E+01 

Mean      5.83E-06± -4.48E-07 

Sigma     4.89E-06± 1.72E-04 

 [radian]θ ∆
-0.002 -0.001 0 0.001 0.0020

10

20

30

40

50

Entries  1193

Mean   -5.114e-06

 / ndf 2χ  8.38E+01 / 72

Prob   1.62E-01

Constant  1.82E+00± 4.16E+01 

Mean      5.83E-06± -4.48E-07 

Sigma     4.89E-06± 1.72E-04 

 residualsθ Entries  1193

Mean   -1.225e-05

 / ndf 2χ  9.33E+01 / 75

Prob   7.44E-02

Constant  1.74E+00± 3.84E+01 

Mean      6.48E-06± -2.55E-06 

Sigma     5.85E-06± 1.87E-04 

 [radian]φ ∆
-0.002 -0.001 0 0.001 0.0020

5

10

15

20

25

30

35

40

45

Entries  1193

Mean   -1.225e-05

 / ndf 2χ  9.33E+01 / 75

Prob   7.44E-02

Constant  1.74E+00± 3.84E+01 

Mean      6.48E-06± -2.55E-06 

Sigma     5.85E-06± 1.87E-04 

 residualsφ



Background [%]
0 20 40 60 80 100

 [m
]

xσ

0

5

10

15

20

25

30

35

40

45

50
-610×

 vs backgroundxσ  vs backgroundxσ

Background [%]
0 20 40 60 80 100

 [m
]

yσ

0

5

10

15

20

25

30

35

40

45

50
-610×

 vs backgroundyσ  vs backgroundyσ

Background [%]
0 20 40 60 80 100

 [r
ad

ia
n]

θσ

0

0.05

0.1

0.15

0.2

0.25

0.3
-310×

 vs backgroundθσ  vs backgroundθσ

Background [%]
0 20 40 60 80 100

 [r
ad

ia
n]

φσ

0

0.05

0.1

0.15

0.2

0.25

0.3
-310×

 vs backgroundφσ  vs backgroundφσ



Background [%]
0 20 40 60 80 100 120

Tr
ac

ki
ng

 e
ffi

ci
en

cy

0.5

0.6

0.7

0.8

0.9

1

 1.0 mm±Residuals 

 0.5 mm±Residuals 

 0.25 mm±Residuals 

 σ 3 ±Residuals 


