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p0        111.1±  23.9 

 / ndf 2χ  30.09 / 38
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1D pull distribution

Mean   0.1407± 0.001337 

Std Dev    0.09946± 0.8784 

Underflow       0

Overflow        0

 / ndf 2χ  8.342 / 5

Constant  2.159± 8.133 

Mean      0.15935±0.04144 − 

Sigma     0.1672± 0.8079 

1D pull distribution
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 / ndf 2χ  30.75 / 38
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1D pull distribution

Mean   0.1421± 0.02408 

Std Dev    0.1005± 0.8876 

Underflow       0

Overflow        0

 / ndf 2χ   6.06 / 6

Constant  2.409± 8.878 

Mean      0.1548± 0.1099 

Sigma     0.1724± 0.7933 

1D pull distribution
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 / ndf 2χ   40.5 / 38
p0        165.7± 91.56 
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1D pull distribution

Mean   0.1632±0.004241 − 

Std Dev    0.1154±  1.019 

Underflow       0

Overflow        0

 / ndf 2χ  2.381 / 6

Constant  1.692± 7.346 

Mean      0.2759± 0.1248 

Sigma     0.258± 1.152 

1D pull distribution
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p0        380.8± 95.36 
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p0        380.8± 95.36 
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1D pull distribution

Mean   0.1559±0.03248 − 

Std Dev    0.1102± 0.9733 

Underflow       0

Overflow        0

 / ndf 2χ  3.313 / 5

Constant  1.756± 8.276 

Mean      0.20683±0.04863 − 

Sigma     0.1821± 0.9833 

1D pull distribution
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 / ndf 2χ  27.06 / 38

p0        196.2± 4.536 
 / ndf 2χ  27.06 / 38

p0        196.2± 4.536 

reg_asym_sam5
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1D pull distribution

Mean   0.1334±0.01699 − 

Std Dev    0.09429± 0.8328 

Underflow       0

Overflow        0

 / ndf 2χ  6.162 / 5

Constant  1.572± 7.268 

Mean      0.1911±0.0228 − 

Sigma     0.1522± 0.9903 

1D pull distribution
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 / ndf 2χ  26.32 / 38
p0        179.5± 228.8 

 / ndf 2χ  26.32 / 38
p0        179.5± 228.8 
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1D pull distribution

Mean   0.1315±0.01027 − 

Std Dev    0.09301± 0.8214 

Underflow       0

Overflow        0

 / ndf 2χ  1.837 / 4

Constant  1.935± 8.537 

Mean      0.1974± 0.0894 

Sigma     0.221± 1.002 

1D pull distribution
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 / ndf 2χ  28.27 / 38
p0          111± 125.5 

 / ndf 2χ  28.27 / 38
p0          111± 125.5 
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1D pull distribution

Mean   0.1363± 0.008137 

Std Dev    0.0964± 0.8514 

Underflow       0

Overflow        0

 / ndf 2χ  2.536 / 5

Constant  2.590± 9.486 

Mean      0.15744±0.02698 − 

Sigma     0.2132± 0.8419 

1D pull distribution
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 / ndf 2χ     36 / 38
p0        97.41± 126.1 

 / ndf 2χ     36 / 38
p0        97.41± 126.1 
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1D pull distribution

Mean   0.1538±0.009573 − 

Std Dev    0.1088± 0.9608 

Underflow       0

Overflow        0

 / ndf 2χ  10.78 / 5

Constant  1.532± 5.549 

Mean      0.30321± 0.08635 

Sigma     0.321± 1.155 

1D pull distribution
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1D pull distribution

Mean   0.1608±0.01611 − 

Std Dev    0.1137±  1.004 

Underflow       0

Overflow        0

 / ndf 2χ   6.42 / 6

Constant  1.950± 7.362 
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Sigma     0.2206± 0.9635 

1D pull distribution
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1D pull distribution

Mean   0.1554± 0.02906 

Std Dev    0.1099± 0.9702 

Underflow       0

Overflow        0

 / ndf 2χ    2.3 / 5

Constant  1.980± 8.392 

Mean      0.23794± 0.04125 

Sigma     0.2334± 0.9907 

1D pull distribution
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1D pull distribution

Mean   0.1511±0.01224 − 

Std Dev    0.1069± 0.9438 

Underflow       0

Overflow        0

 / ndf 2χ   3.41 / 5

Constant  1.650± 7.422 

Mean      0.22219±0.02592 − 

Sigma     0.200± 1.066 

1D pull distribution
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1D pull distribution

Mean   0.1564±0.03025 − 

Std Dev    0.1106± 0.9769 

Underflow       0

Overflow        0

 / ndf 2χ  1.619 / 4

Constant  1.451± 7.123 

Mean      0.8226± 0.4925 

Sigma     0.912± 1.799 

1D pull distribution
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1D pull distribution

Mean   0.1227± 0.01452 

Std Dev    0.08676± 0.7662 

Underflow       0

Overflow        0

 / ndf 2χ  0.661 / 3

Constant  2.103± 9.467 

Mean      0.19296±0.02664 − 

Sigma     0.2203± 0.9419 

1D pull distribution



6033.0
6033.1

6033.2
6033.3

6033.4
6034.0

6034.1
6034.2

6034.3
6036.0

6036.1
6036.2

6036.3
6036.4

6036.5
6036.6

6036.7
6085.0

6085.1
6085.2

6085.3
6085.4

6085.5
6086.0

6086.1
6087.0

6089.0
6089.1

6089.2
6089.3

6089.4
6089.5

6089.6
6090.0

6090.1
6090.2

6090.3
6090.4

6090.5

78

79

80

81

82

83

84

85

86

87
R

M
S

 (
pp

m
)

reg_asym_sam_15_dd RMS (ppm)reg_asym_sam_15_dd RMS (ppm)



0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.0

6000−

4000−

2000−

0

2000

4000

 / ndf 2χ  27.54 / 38
p0        272.6±165.4 − 
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reg_asym_sam_26_dd

60
33

.0
60

33
.1

60
33

.2
60

33
.3

60
33

.4
60

34
.0

60
34

.1
60

34
.2

60
34

.3
60

36
.0

60
36

.1
60

36
.2

60
36

.3
60

36
.4

60
36

.5
60

36
.6

60
36

.7
60

85
.0

60
85

.1
60

85
.2

60
85

.3
60

85
.4

60
85

.5
60

86
.0

60
86

.1
60

87
.0

60
89

.0
60

89
.1

60
89

.2
60

89
.3

60
89

.4
60

89
.5

60
89

.6
60

90
.0

60
90

.1
60

90
.2

60
90

.3
60

90
.4

60
90

.5

2−
1.5−

1−
0.5−

0
0.5

1
1.5

8− 6− 4− 2− 0 2 4 6 8
0

2

4

6

8

10

12

1D pull distribution

Mean   0.1345± 0.02122 

Std Dev    0.09512± 0.8401 

Underflow       0

Overflow        0

 / ndf 2χ  2.505 / 5

Constant  1.861± 9.055 

Mean      0.1921±0.1476 − 

Sigma     0.1497± 0.9711 

1D pull distribution



6033.0
6033.1

6033.2
6033.3

6033.4
6034.0

6034.1
6034.2

6034.3
6036.0

6036.1
6036.2

6036.3
6036.4

6036.5
6036.6

6036.7
6085.0

6085.1
6085.2

6085.3
6085.4

6085.5
6086.0

6086.1
6087.0

6089.0
6089.1

6089.2
6089.3

6089.4
6089.5

6089.6
6090.0

6090.1
6090.2

6090.3
6090.4

6090.5

160

162

164

166

168

170

172

174

176

R
M

S
 (

pp
m

)
reg_asym_sam_26_dd RMS (ppm)reg_asym_sam_26_dd RMS (ppm)



0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.0

2000−

1500−

1000−

500−

0

500

1000

1500

2000  / ndf 2χ  36.22 / 38
p0         92.6±36.94 − 

 / ndf 2χ  36.22 / 38
p0         92.6±36.94 − 

reg_asym_sam_37_dd

60
33

.0
60

33
.1

60
33

.2
60

33
.3

60
33

.4
60

34
.0

60
34

.1
60

34
.2

60
34

.3
60

36
.0

60
36

.1
60

36
.2

60
36

.3
60

36
.4

60
36

.5
60

36
.6

60
36

.7
60

85
.0

60
85

.1
60

85
.2

60
85

.3
60

85
.4

60
85

.5
60

86
.0

60
86

.1
60

87
.0

60
89

.0
60

89
.1

60
89

.2
60

89
.3

60
89

.4
60

89
.5

60
89

.6
60

90
.0

60
90

.1
60

90
.2

60
90

.3
60

90
.4

60
90

.5

2.5−
2−

1.5−
1−

0.5−
0

0.5
1

1.5
2

8− 6− 4− 2− 0 2 4 6 8
0

1

2

3

4

5

6

7

8

1D pull distribution

Mean   0.1543± 0.008914 

Std Dev    0.1091± 0.9637 

Underflow       0

Overflow        0

 / ndf 2χ  1.718 / 5

Constant  1.476± 7.221 

Mean      0.25492±0.06051 − 

Sigma     0.226± 1.239 

1D pull distribution
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p0          172±18.88 − 
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1D pull distribution

Mean   0.1547±0.03203 − 

Std Dev    0.1094± 0.9661 

Underflow       0

Overflow        0

 / ndf 2χ  4.734 / 5

Constant  1.774± 7.543 

Mean      0.26047±0.05954 − 

Sigma     0.255± 1.054 

1D pull distribution
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 / ndf 2χ  35.37 / 38
p0        635.3±966.6 − 

 / ndf 2χ  35.37 / 38
p0        635.3±966.6 − 

asym_sam1

60
33

.0
60

33
.1

60
33

.2
60

33
.3

60
33

.4
60

34
.0

60
34

.1
60

34
.2

60
34

.3
60

36
.0

60
36

.1
60

36
.2

60
36

.3
60

36
.4

60
36

.5
60

36
.6

60
36

.7
60

85
.0

60
85

.1
60

85
.2

60
85

.3
60

85
.4

60
85

.5
60

86
.0

60
86

.1
60

87
.0

60
89

.0
60

89
.1

60
89

.2
60

89
.3

60
89

.4
60

89
.5

60
89

.6
60

90
.0

60
90

.1
60

90
.2

60
90

.3
60

90
.4

60
90

.5

2−
1−
0
1

2

8− 6− 4− 2− 0 2 4 6 8
0

2

4

6

8

10

1D pull distribution

Mean   0.1525±0.01713 − 

Std Dev    0.1078± 0.9522 

Underflow       0

Overflow        0

 / ndf 2χ  6.798 / 6

Constant  3.20± 10.49 

Mean      0.14575± 0.08622 

Sigma     0.1644± 0.6539 

1D pull distribution
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310×  / ndf 2χ  31.69 / 38
p0         5508±5847 − 

 / ndf 2χ  31.69 / 38
p0         5508±5847 − 
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1D pull distribution

Mean   0.1443±0.02973 − 

Std Dev     0.102± 0.9009 

Underflow       0

Overflow        0

 / ndf 2χ  2.518 / 6

Constant  2.125± 8.781 

Mean      0.172±0.107 − 

Sigma     0.1925± 0.9216 

1D pull distribution
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 / ndf 2χ  35.53 / 38
p0         2512± 22.63 

 / ndf 2χ  35.53 / 38
p0         2512± 22.63 
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1D pull distribution

Mean   0.1527±0.03597 − 

Std Dev     0.108± 0.9538 

Underflow       0

Overflow        0

 / ndf 2χ  6.846 / 7

Constant  2.099± 7.944 

Mean      0.16506± 0.07728 

Sigma     0.1729± 0.8628 

1D pull distribution
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310×  / ndf 2χ  38.77 / 38
p0         4874±  3445 

 / ndf 2χ  38.77 / 38
p0         4874±  3445 

asym_sam4
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1D pull distribution

Mean   0.1597±0.001958 − 

Std Dev    0.1129± 0.9971 

Underflow       0

Overflow        0

 / ndf 2χ  13.29 / 5

Constant  3.76± 11.77 

Mean      0.1021±0.1975 − 

Sigma     0.1180± 0.4653 

1D pull distribution
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20000−
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0
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40000

 / ndf 2χ  47.67 / 38
p0         1574±  2998 

 / ndf 2χ  47.67 / 38
p0         1574±  2998 

asym_sam5
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1D pull distribution

Mean   0.1769± 0.04124 

Std Dev    0.1251±  1.105 

Underflow       0

Overflow        0

 / ndf 2χ  4.784 / 7

Constant  1.825± 7.205 

Mean      0.1929±0.1934 − 

Sigma     0.226± 1.042 

1D pull distribution
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10000−
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40000

50000

 / ndf 2χ  32.15 / 38
p0         1761±  2733 

 / ndf 2χ  32.15 / 38
p0         1761±  2733 

asym_sam6
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1D pull distribution

Mean   0.1454± 0.01977 

Std Dev    0.1028± 0.9077 

Underflow       0

Overflow        0

 / ndf 2χ  4.627 / 6

Constant  2.162± 8.521 

Mean      0.2259± 0.1838 

Sigma     0.2102± 0.8979 

1D pull distribution
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20000−

15000−

10000−

5000−

0

5000

10000

15000

20000  / ndf 2χ  30.08 / 38
p0        712.2±242.4 − 

 / ndf 2χ  30.08 / 38
p0        712.2±242.4 − 

asym_sam7

60
33

.0
60

33
.1

60
33

.2
60

33
.3

60
33

.4
60

34
.0

60
34

.1
60

34
.2

60
34

.3
60

36
.0

60
36

.1
60

36
.2

60
36

.3
60

36
.4

60
36

.5
60

36
.6

60
36

.7
60

85
.0

60
85

.1
60

85
.2

60
85

.3
60

85
.4

60
85

.5
60

86
.0

60
86

.1
60

87
.0

60
89

.0
60

89
.1

60
89

.2
60

89
.3

60
89

.4
60

89
.5

60
89

.6
60

90
.0

60
90

.1
60

90
.2

60
90

.3
60

90
.4

60
90

.5

2−
1.5−

1−
0.5−

0
0.5

1
1.5

2

8− 6− 4− 2− 0 2 4 6 8
0

2

4

6

8

10

12

1D pull distribution

Mean   0.1403±0.0586 − 

Std Dev    0.09921± 0.8762 

Underflow       0

Overflow        0

 / ndf 2χ  6.516 / 6

Constant  2.143± 8.318 

Mean      0.17012± 0.05831 

Sigma     0.1630± 0.8347 

1D pull distribution
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15000−

10000−

5000−

0
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15000

 / ndf 2χ  32.81 / 38
p0        634.3± 165.8 

 / ndf 2χ  32.81 / 38
p0        634.3± 165.8 

asym_sam8
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1D pull distribution

Mean   0.1468±0.03615 − 

Std Dev    0.1038± 0.9165 

Underflow       0

Overflow        0

 / ndf 2χ  5.008 / 5

Constant  1.941± 8.029 

Mean      0.18253±0.07353 − 

Sigma     0.1970± 0.9477 

1D pull distribution
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10000−

5000−

0
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15000

 / ndf 2χ  49.07 / 38
p0        571.9±  1090 

 / ndf 2χ  49.07 / 38
p0        571.9±  1090 

asym_sam_15_avg
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1D pull distribution

Mean   0.1796± 0.03084 

Std Dev     0.127±  1.121 

Underflow       0

Overflow        0

 / ndf 2χ  6.567 / 6

Constant  1.533± 5.633 

Mean      0.3159±0.2792 − 

Sigma     0.444± 1.437 

1D pull distribution
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60000−

40000−

20000−

0
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40000

 / ndf 2χ   32.1 / 38
p0         1894±1491 − 

 / ndf 2χ   32.1 / 38
p0         1894±1491 − 

asym_sam_26_avg
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1D pull distribution

Mean   0.1452±0.0376 − 

Std Dev    0.1026± 0.9065 

Underflow       0

Overflow        0

 / ndf 2χ  7.341 / 7

Constant  1.755± 7.051 

Mean      0.18086±0.07153 − 

Sigma     0.1747± 0.9602 

1D pull distribution
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1D pull distribution

Mean   0.1503±0.0433 − 

Std Dev    0.1062± 0.9384 

Underflow       0

Overflow        0

 / ndf 2χ  6.892 / 7

Constant  2.233± 8.543 

Mean      0.15199± 0.03622 

Sigma     0.1555± 0.8002 

1D pull distribution
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1D pull distribution

Mean   0.1579±0.006368 − 

Std Dev    0.1117± 0.9863 

Underflow       0

Overflow        0

 / ndf 2χ  8.646 / 6

Constant  3.068± 6.807 

Mean      0.2895±0.1706 − 

Sigma     0.43±  0.96 

1D pull distribution
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1D pull distribution

Mean   0.1706±0.03743 − 

Std Dev    0.1206±  1.065 

Underflow       0

Overflow        0

 / ndf 2χ  4.621 / 7

Constant  2.148± 8.682 

Mean      0.1519± 0.1784 

Sigma     0.1620± 0.8508 

1D pull distribution



6033.0
6033.1

6033.2
6033.3

6033.4
6034.0

6034.1
6034.2

6034.3
6036.0

6036.1
6036.2

6036.3
6036.4

6036.5
6036.6

6036.7
6085.0

6085.1
6085.2

6085.3
6085.4

6085.5
6086.0

6086.1
6087.0

6089.0
6089.1

6089.2
6089.3

6089.4
6089.5

6089.6
6090.0

6090.1
6090.2

6090.3
6090.4

6090.5

500

550

600

650

700

750

800

850

900

R
M

S
 (

pp
m

)
asym_sam_15_dd RMS (ppm)asym_sam_15_dd RMS (ppm)



0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.0

100−

80−

60−

40−

20−

0

20

40

60

310×  / ndf 2χ  31.59 / 38
p0         3625±4336 − 

 / ndf 2χ  31.59 / 38
p0         3625±4336 − 

asym_sam_26_dd

60
33

.0
60

33
.1

60
33

.2
60

33
.3

60
33

.4
60

34
.0

60
34

.1
60

34
.2

60
34

.3
60

36
.0

60
36

.1
60

36
.2

60
36

.3
60

36
.4

60
36

.5
60

36
.6

60
36

.7
60

85
.0

60
85

.1
60

85
.2

60
85

.3
60

85
.4

60
85

.5
60

86
.0

60
86

.1
60

87
.0

60
89

.0
60

89
.1

60
89

.2
60

89
.3

60
89

.4
60

89
.5

60
89

.6
60

90
.0

60
90

.1
60

90
.2

60
90

.3
60

90
.4

60
90

.5

2−
1−
0
1
2

8− 6− 4− 2− 0 2 4 6 8
0

2

4

6

8

10

1D pull distribution

Mean   0.1441±0.02608 − 

Std Dev    0.1019± 0.8996 

Underflow       0

Overflow        0

 / ndf 2χ  0.9642 / 6

Constant  1.807± 8.364 

Mean      0.1936±0.1434 − 

Sigma     0.18±  1.03 

1D pull distribution
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1D pull distribution

Mean   0.1566±0.02138 − 

Std Dev    0.1107± 0.9779 

Underflow       0

Overflow        0

 / ndf 2χ  4.003 / 7

Constant  2.020± 7.984 

Mean      0.1715±0.0195 − 

Sigma     0.1827± 0.9364 

1D pull distribution
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1D pull distribution

Mean    0.162± 0.003551 

Std Dev    0.1146±  1.012 

Underflow       0

Overflow        0

 / ndf 2χ  6.334 / 5

Constant  1.40±  5.55 

Mean      0.39150± 0.01149 

Sigma     0.554± 1.548 

1D pull distribution
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p0        23.92± 5.107 

 / ndf 2χ  34.88 / 38
p0        23.92± 5.107 

diff_bpm4aX
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1D pull distribution

Mean   0.1514± 0.02801 

Std Dev     0.107± 0.9453 

Underflow       0

Overflow        0

 / ndf 2χ  5.538 / 7

Constant  2.745± 9.396 

Mean      0.17169± 0.00153 

Sigma     0.179± 0.758 

1D pull distribution
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1D pull distribution

Mean   0.1491± 0.03473 

Std Dev    0.1055± 0.9314 

Underflow       0

Overflow        0

 / ndf 2χ  6.533 / 7

Constant  2.068± 8.124 

Mean      0.1708±0.0576 − 

Sigma     0.1596± 0.8516 

1D pull distribution
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Mean     0.18± 0.04465 

Std Dev    0.1273±  1.124 
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Overflow        0
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Mean   0.1769± 0.04105 

Std Dev    0.1251±  1.105 

Underflow       0

Overflow        0
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Constant  2.061± 7.692 

Mean      0.1762±0.2339 − 

Sigma     0.2235± 0.9638 

1D pull distribution
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1D pull distribution

Mean   0.1513±0.05217 − 

Std Dev     0.107± 0.9447 

Underflow       0

Overflow        0
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Constant  2.35± 10.46 

Mean      0.12917±0.04613 − 

Sigma     0.1140± 0.7158 

1D pull distribution
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