
x (mm)
150− 100− 50− 0 50 100 150

y 
(m

m
)

150−

100−

50−

0

50

100

150 hPosTKU
Entries  565826

Mean x   1.141
Mean y   1.505

RMS x   33.99
RMS y   35.87

0

200

400

600

800

1000

1200

hPosTKU
Entries  565826

Mean x   1.141
Mean y   1.505

RMS x   33.99
RMS y   35.87

Position TkU
hStationNumTKU

Entries  565826

Mean    3.017

RMS      1.41

Station Number
1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6

111

112

113

114

115

310× hStationNumTKU

Entries  565826

Mean    3.017

RMS      1.41

Station Number TkU
hNpeTKU

Entries  565826

Mean     49.9

RMS     18.14

NPE
0 20 40 60 80 100 120 140 160 180 200

0

5000

10000

15000

20000

25000

30000
hNpeTKU

Entries  565826

Mean     49.9

RMS     18.14

NPE TkU

x (mm)
150− 100− 50− 0 50 100 150

y 
(m

m
)

150−

100−

50−

0

50

100

150 hPosTKD
Entries  402925

Mean x  0.3465
Mean y 7.108− 
RMS x   44.77
RMS y   46.36

0

100

200

300

400

500

600

700

800

900
hPosTKD

Entries  402925

Mean x  0.3465
Mean y 7.108− 
RMS x   44.77
RMS y   46.36

Position TkD
hStationNumTKD

Entries  402925

Mean    2.999

RMS     1.409

Station Number
1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6

79500

80000

80500

81000

81500

hStationNumTKD

Entries  402925

Mean    2.999

RMS     1.409

Station Number TkD
hNpeTKD

Entries  402925

Mean    39.46

RMS      15.2

NPE
0 20 40 60 80 100 120 140 160 180 200

0

5000

10000

15000

20000

25000

30000
hNpeTKD

Entries  402925

Mean    39.46

RMS      15.2

NPE TkD



hResidualsTkUS1

Entries  105142

Mean  0.2416− 

RMS     1.847

Residual (mm)

30− 20− 10− 0 10 20 30

1

10

210

310

410

hResidualsTkUS1

Entries  105142

Mean  0.2416− 

RMS     1.847

TkU Seed Residual Station 1

hResidualsTkUS2

Entries  105394

Mean  0.06977− 

RMS     1.747

Residual (mm)

30− 20− 10− 0 10 20 30

1

10

210

310

410

hResidualsTkUS2

Entries  105394

Mean  0.06977− 

RMS     1.747

TkU Seed Residual Station 2

hResidualsTkUS3

Entries  105752

Mean   0.0151

RMS      1.29

Residual (mm)

30− 20− 10− 0 10 20 30

1

10

210

310

410

hResidualsTkUS3

Entries  105752

Mean   0.0151

RMS      1.29

TkU Seed Residual Station 3

hResidualsTkUS4

Entries  105791

Mean   0.1862

RMS     1.513

Residual (mm)

30− 20− 10− 0 10 20 30

1

10

210

310

410

hResidualsTkUS4

Entries  105791

Mean   0.1862

RMS     1.513

TkU Seed Residual Station 4

hResidualsTkUS5

Entries  105704

Mean   0.1084

RMS     2.215

Residual (mm)

30− 20− 10− 0 10 20 30

1

10

210

310

410

hResidualsTkUS5

Entries  105704

Mean   0.1084

RMS     2.215

TkU Seed Residual Station 5

hResidualsTkDS1

Entries  71315

Mean    0.343

RMS     1.927

Residual (mm)

30− 20− 10− 0 10 20 30

1

10

210

310

410

hResidualsTkDS1

Entries  71315

Mean    0.343

RMS     1.927

TkD Seed Residual Station 1

hResidualsTkDS2

Entries  70785

Mean   0.3508

RMS     1.625

Residual (mm)

30− 20− 10− 0 10 20 30

1

10

210

310

410

hResidualsTkDS2

Entries  70785

Mean   0.3508

RMS     1.625

TkD Seed Residual Station 2

hResidualsTkDS3

Entries  70854

Mean   0.3507

RMS     1.522

Residual (mm)

30− 20− 10− 0 10 20 30

1

10

210

310

410

hResidualsTkDS3

Entries  70854

Mean   0.3507

RMS     1.522

TkD Seed Residual Station 3

hResidualsTkDS4

Entries  71620

Mean  0.3721− 

RMS     1.839

Residual (mm)

30− 20− 10− 0 10 20 30

10

210

310

410

hResidualsTkDS4

Entries  71620

Mean  0.3721− 

RMS     1.839

TkD Seed Residual Station 4

hResidualsTkDS5

Entries  71022

Mean  0.6688− 

RMS     2.077

Residual (mm)

30− 20− 10− 0 10 20 30

1

10

210

310

410

hResidualsTkDS5

Entries  71022

Mean  0.6688− 

RMS     2.077

TkD Seed Residual Station 5



Residual (mm)

0 5 10 15 20 25 30

N
P

E

0

20

40

60

80

100

120

140

160

180

200
hResidualsTkUS1

Entries  105142

Mean x   1.223

Mean y   48.55

RMS x   1.185

RMS y   14.58

0

50

100

150

200

250

300

350

400

450

hResidualsTkUS1

Entries  105142

Mean x   1.223

Mean y   48.55

RMS x   1.185

RMS y   14.58

TkU Seed Residual vs NPE Station 1

Residual (mm)

0 5 10 15 20 25 30

N
P

E

0

20

40

60

80

100

120

140

160

180

200
hResidualsTkUS2

Entries  105394

Mean x   1.226

Mean y   47.23

RMS x   1.175

RMS y   12.28

0

100

200

300

400

500

600

hResidualsTkUS2

Entries  105394

Mean x   1.226

Mean y   47.23

RMS x   1.175

RMS y   12.28

TkU Seed Residual vs NPE Station 2

Residual (mm)

0 5 10 15 20 25 30

N
P

E

0

20

40

60

80

100

120

140

160

180

200
hResidualsTkUS3

Entries  105752

Mean x  0.8244

Mean y   54.55

RMS x   1.122

RMS y   19.08

0

100

200

300

400

500

600

700

hResidualsTkUS3

Entries  105752

Mean x  0.8244

Mean y   54.55

RMS x   1.122

RMS y   19.08

TkU Seed Residual vs NPE Station 3

Residual (mm)

0 5 10 15 20 25 30

N
P

E

0

20

40

60

80

100

120

140

160

180

200
hResidualsTkUS4

Entries  105791

Mean x   1.074

Mean y   53.94

RMS x   1.187

RMS y   17.56

0

100

200

300

400

500

600

hResidualsTkUS4

Entries  105791

Mean x   1.074

Mean y   53.94

RMS x   1.187

RMS y   17.56

TkU Seed Residual vs NPE Station 4

Residual (mm)

0 5 10 15 20 25 30

N
P

E

0

20

40

60

80

100

120

140

160

180

200
hResidualsTkUS5

Entries  105704

Mean x   1.674

Mean y   51.07

RMS x   1.476

RMS y   15.38

0

50

100

150

200

250

300

350

hResidualsTkUS5

Entries  105704

Mean x   1.674

Mean y   51.07

RMS x   1.476

RMS y   15.38

TkU Seed Residual vs NPE Station 5

Residual (mm)

0 5 10 15 20 25 30

N
P

E

0

20

40

60

80

100

120

140

160

180

200
hResidualsTkDS1

Entries  71315

Mean x   1.505

Mean y    40.7

RMS x   1.401

RMS y   12.79

0

50

100

150

200

250

300

350

400

hResidualsTkDS1

Entries  71315

Mean x   1.505

Mean y    40.7

RMS x   1.401

RMS y   12.79

TkD Seed Residual vs NPE Station 1

Residual (mm)

0 5 10 15 20 25 30

N
P

E

0

20

40

60

80

100

120

140

160

180

200
hResidualsTkDS2

Entries  70785

Mean x   1.225

Mean y   47.36

RMS x    1.21

RMS y   15.53

0

50

100

150

200

250

300

350

400

hResidualsTkDS2

Entries  70785

Mean x   1.225

Mean y   47.36

RMS x    1.21

RMS y   15.53

TkD Seed Residual vs NPE Station 2

Residual (mm)

0 5 10 15 20 25 30

N
P

E

0

20

40

60

80

100

120

140

160

180

200
hResidualsTkDS3

Entries  70854

Mean x   1.147

Mean y    41.5

RMS x   1.175

RMS y   11.66

0

200

400

600

800

1000

hResidualsTkDS3

Entries  70854

Mean x   1.147

Mean y    41.5

RMS x   1.175

RMS y   11.66

TkD Seed Residual vs NPE Station 3

Residual (mm)

0 5 10 15 20 25 30

N
P

E

0

20

40

60

80

100

120

140

160

180

200
hResidualsTkDS4

Entries  71620

Mean x   1.162

Mean y   39.73

RMS x   1.228

RMS y   11.54

0

50

100

150

200

250

300

350

400

450

hResidualsTkDS4

Entries  71620

Mean x   1.162

Mean y   39.73

RMS x   1.228

RMS y   11.54

TkD Seed Residual vs NPE Station 4

Residual (mm)

0 5 10 15 20 25 30

N
P

E

0

20

40

60

80

100

120

140

160

180

200
hResidualsTkDS5

Entries  71022

Mean x   1.278

Mean y   34.72

RMS x   1.416

RMS y   9.893

0

100

200

300

400

500

hResidualsTkDS5

Entries  71022

Mean x   1.278

Mean y   34.72

RMS x   1.416

RMS y   9.893

TkD Seed Residual vs NPE Station 5



hCircleChiSqTKU

Entries  106294

Mean    1.733

RMS     3.599

 
u

2χCircle 
0 5 10 15 20 25 30 35 40 45 50
0

5000

10000

15000

20000

25000

30000

35000

40000
hCircleChiSqTKU

Entries  106294

Mean    1.733

RMS     3.599

 TkU
u
2χCircle 

hCircleChiSqTKU

Entries  106294

Mean    1.733

RMS     3.599

 
u

2χCircle 
0 5 10 15 20 25 30 35 40 45 50

10

2
10

3
10

4
10

hCircleChiSqTKU

Entries  106294

Mean    1.733

RMS     3.599

 TkU
u
2χCircle 

hSZChiSqTKU

Entries  106294

Mean     29.6

RMS     71.15

 
u

2χSZ 
0 50 100 150 200 250 300 350 400 450 500
0

5000

10000

15000

20000

25000

30000

hSZChiSqTKU

Entries  106294

Mean     29.6

RMS     71.15

  TkU
u
2χSZ 

hSZChiSqTKU

Entries  106294

Mean     29.6

RMS     71.15

 
u

2χSZ 
0 50 100 150 200 250 300 350 400 450 500

2
10

3
10

4
10

hSZChiSqTKU

Entries  106294

Mean     29.6

RMS     71.15

  TkU
u
2χSZ 

hCircleChiSqTKD

Entries  72176

Mean    1.951

RMS     3.853

 
u

2χCircle 
0 5 10 15 20 25 30 35 40 45 50
0

5000

10000

15000

20000

25000

hCircleChiSqTKD

Entries  72176

Mean    1.951

RMS     3.853

  TkD
u
2χCircle 

hCircleChiSqTKD

Entries  72176

Mean    1.951

RMS     3.853

 
u

2χCircle 
0 5 10 15 20 25 30 35 40 45 50

1

10

2
10

3
10

4
10

hCircleChiSqTKD

Entries  72176

Mean    1.951

RMS     3.853

  TkD
u
2χCircle 

hSZChiSqTKD

Entries  72176

Mean    40.87

RMS     82.47

 
u

2χSZ 
0 50 100 150 200 250 300 350 400 450 500
0

2000

4000

6000

8000

10000

12000

14000

16000

hSZChiSqTKD

Entries  72176

Mean    40.87

RMS     82.47

  TkD
u
2χSZ 

hSZChiSqTKD

Entries  72176

Mean    40.87

RMS     82.47

 
u

2χSZ 
0 50 100 150 200 250 300 350 400 450 500

2
10

3
10

4
10

hSZChiSqTKD

Entries  72176

Mean    40.87

RMS     82.47

  TkD
u
2χSZ 



xPy - yPx (mm MeV/c)
4000− 3000− 2000− 1000− 0 1000 2000

R
ad

iu
s 

(m
m

)

0

20

40

60

80

100

120

140

hAngMomTKU

Entries  95666

Mean x 449.1− 

Mean y   29.21

RMS x   760.4

RMS y   12.47

0

20

40

60

80

100

120

hAngMomTKU

Entries  95666

Mean x 449.1− 

Mean y   29.21

RMS x   760.4

RMS y   12.47

Canonical AM vs Radius TkU

xPy - yPx (mm MeV/c)
4000− 3000− 2000− 1000− 0 1000 2000

R
ad

iu
s 

(m
m

)

0

20

40

60

80

100

120

140

hAngMomTKD

Entries  72176

Mean x 704.1− 

Mean y    35.9

RMS x   853.6

RMS y   18.88

0

20

40

60

80

100

hAngMomTKD

Entries  72176

Mean x 704.1− 

Mean y    35.9

RMS x   853.6

RMS y   18.88

Canonical AM vs Radius TkD



PatRec Efficiency

Total Number of Events: 149859

TkU 5pt Efficiency: 0.991439

TkU 4-5pt Efficiency: 0.999449

TkD 5pt Efficiency: 0.978453

TkU 4-5pt Efficiency: 0.996669
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