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4000−

2000−

0

2000

4000

6000

 / ndf 2χ  58.77 / 49
p0          188± 147.2 

 / ndf 2χ  58.77 / 49
p0          188± 147.2 

reg_asym_sam1
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1D pull distribution

Mean   0.1533±0.005339 − 

Std Dev    0.1084±  1.084 

Underflow       0

Overflow        0

 / ndf 2χ  3.218 / 7

Constant  2.114± 9.619 

Mean      0.1593± 0.0303 

Sigma     0.186± 1.045 

1D pull distribution
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15000−

10000−

5000−

0

5000

10000

15000

 / ndf 2χ  43.49 / 49
p0        629.7± 663.4 

 / ndf 2χ  43.49 / 49
p0        629.7± 663.4 

reg_asym_sam2
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1D pull distribution

Mean   0.1319±0.008334 − 

Std Dev    0.09326± 0.9326 

Underflow       0

Overflow        0

 / ndf 2χ  3.629 / 6

Constant  1.92± 10.16 

Mean      0.16098± 0.01334 

Sigma     0.1337± 0.9889 

1D pull distribution
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4000−

3000−

2000−

1000−

0

1000

2000

3000

4000  / ndf 2χ  62.63 / 49
p0        128.7± 50.39 

 / ndf 2χ  62.63 / 49
p0        128.7± 50.39 

reg_asym_sam3
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1D pull distribution

Mean   0.1582±0.03451 − 

Std Dev    0.1119±  1.119 

Underflow       0

Overflow        0

 / ndf 2χ  6.396 / 8

Constant  1.626± 7.733 

Mean      0.2125±0.1294 − 

Sigma     0.200± 1.219 

1D pull distribution
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6000−

4000−

2000−

0

2000

4000

6000
 / ndf 2χ  35.25 / 49

p0        270.8± 275.6 
 / ndf 2χ  35.25 / 49

p0        270.8± 275.6 

reg_asym_sam4
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1D pull distribution

Mean   0.1187±0.009695 − 

Std Dev    0.08396± 0.8396 

Underflow       0

Overflow        0

 / ndf 2χ   8.44 / 4

Constant  3.06± 11.82 

Mean      0.1340± 0.1851 

Sigma     0.186± 0.773 

1D pull distribution
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3000−

2000−

1000−

0

1000

2000

3000
 / ndf 2χ  46.59 / 49

p0        124.1± 158.1 
 / ndf 2χ  46.59 / 49

p0        124.1± 158.1 

reg_asym_sam5
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1D pull distribution

Mean   0.1365±0.007576 − 

Std Dev    0.09652± 0.9652 

Underflow       0

Overflow        0

 / ndf 2χ  2.047 / 6

Constant  1.889± 9.951 

Mean      0.18712± 0.09401 

Sigma     0.159± 1.057 

1D pull distribution
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3000−

2000−

1000−

0

1000

2000

3000

 / ndf 2χ   67.8 / 49
p0        119.2± 174.3 

 / ndf 2χ   67.8 / 49
p0        119.2± 174.3 

reg_asym_sam6
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1D pull distribution

Mean   0.1647± 0.005613 

Std Dev    0.1164±  1.164 

Underflow       0

Overflow        0

 / ndf 2χ  7.585 / 7

Constant  1.56±  7.58 

Mean      0.2069±0.1681 − 

Sigma     0.202± 1.227 

1D pull distribution
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2000−

1000−

0

1000

2000

 / ndf 2χ  32.53 / 49
p0        100.7± 15.19 

 / ndf 2χ  32.53 / 49
p0        100.7± 15.19 

reg_asym_sam7
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1D pull distribution

Mean   0.1141± 0.003846 

Std Dev    0.08066± 0.8066 

Underflow       0

Overflow        0

 / ndf 2χ   3.31 / 5

Constant  2.2±  11.1 

Mean      0.18520±0.06618 − 

Sigma     0.1555± 0.9397 

1D pull distribution
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2000−

1000−

0

1000

2000

3000

 / ndf 2χ  66.31 / 49
p0        92.95±226.6 − 

 / ndf 2χ  66.31 / 49
p0        92.95±226.6 − 

reg_asym_sam8
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1D pull distribution
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 / ndf 2χ  51.04 / 49
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1D pull distribution

Mean   0.1429±0.005945 − 

Std Dev     0.101±   1.01 

Underflow       0

Overflow        0

 / ndf 2χ  5.273 / 6

Constant  1.924± 9.056 

Mean      0.2360± 0.0247 

Sigma     0.203± 1.084 

1D pull distribution
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 / ndf 2χ  42.41 / 49
p0        300.7±   398 

 / ndf 2χ  42.41 / 49
p0        300.7±   398 

reg_asym_sam_26_avg
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1D pull distribution

Mean   0.1302±0.002877 − 

Std Dev    0.0921±  0.921 

Underflow       0

Overflow        0

 / ndf 2χ  3.009 / 5

Constant  2.054± 9.959 

Mean     07− 1.460e±17 −1.776e− 

Sigma     0.192± 1.045 

1D pull distribution
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 / ndf 2χ  41.66 / 49
p0        84.47± 50.49 

 / ndf 2χ  41.66 / 49
p0        84.47± 50.49 

reg_asym_sam_37_avg
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1D pull distribution

Mean    0.129±0.03747 − 

Std Dev    0.0912±  0.912 

Underflow       0

Overflow        0

 / ndf 2χ  6.567 / 5

Constant  2.157± 9.258 

Mean      0.17707±0.04281 − 

Sigma     0.230± 1.037 

1D pull distribution
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 / ndf 2χ  37.54 / 49
p0          156±    26 

 / ndf 2χ  37.54 / 49
p0          156±    26 

reg_asym_sam_48_avg
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1D pull distribution

Mean   0.1225±0.007228 − 

Std Dev    0.08665± 0.8665 

Underflow       0

Overflow        0

 / ndf 2χ  3.721 / 4

Constant  2.63± 12.08 

Mean      0.1473± 0.1747 

Sigma     0.1758± 0.8563 

1D pull distribution
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 / ndf 2χ  56.52 / 49
p0        134.8± 0.181 

 / ndf 2χ  56.52 / 49
p0        134.8± 0.181 

reg_asym_sam_15_dd
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1D pull distribution

Mean   0.1504±0.003294 − 

Std Dev    0.1063±  1.063 

Underflow       0

Overflow        0

 / ndf 2χ  9.034 / 6

Constant  1.952± 8.663 

Mean      0.2105± 0.4088 

Sigma     0.226± 1.061 

1D pull distribution
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2000−

0
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 / ndf 2χ  45.52 / 49
p0        338.5± 264.6 

 / ndf 2χ  45.52 / 49
p0        338.5± 264.6 

reg_asym_sam_26_dd
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1D pull distribution

Mean   0.1349±0.01287 − 

Std Dev    0.09541± 0.9541 

Underflow       0

Overflow        0

 / ndf 2χ  1.647 / 6

Constant  2.04± 10.67 

Mean      0.16166± 0.05566 

Sigma     0.1421± 0.9826 

1D pull distribution
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2000−

1000−
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 / ndf 2χ  59.86 / 49
p0        79.31± 25.67 

 / ndf 2χ  59.86 / 49
p0        79.31± 25.67 

reg_asym_sam_37_dd
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1D pull distribution

Mean   0.1547±0.03637 − 

Std Dev    0.1094±  1.094 

Underflow       0

Overflow        0

 / ndf 2χ  7.605 / 7

Constant  1.896± 8.553 

Mean      0.1717± 0.1004 

Sigma     0.187± 1.067 

1D pull distribution
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3000−

2000−

1000−

0
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 / ndf 2χ  39.89 / 49

p0        128.9± 249.2 
 / ndf 2χ  39.89 / 49

p0        128.9± 249.2 

reg_asym_sam_48_dd
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1D pull distribution

Mean   0.1263±0.01112 − 

Std Dev    0.08931± 0.8931 

Underflow       0

Overflow        0

 / ndf 2χ  4.134 / 5

Constant  2.11± 11.06 

Mean     04− 1.79e±11 − 2.45e

Sigma     0.1216± 0.8964 

1D pull distribution
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40000−

30000−

20000−

10000−

0

10000

20000

30000

40000

 / ndf 2χ  48.24 / 49
p0         1464± 274.4 

 / ndf 2χ  48.24 / 49
p0         1464± 274.4 

asym_sam1
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1D pull distribution

Mean   0.1389±0.02284 − 

Std Dev    0.0982±  0.982 

Underflow       0

Overflow        0

 / ndf 2χ  4.268 / 6

Constant  2.387± 9.963 

Mean      0.1727±0.1502 − 

Sigma     0.231± 1.009 

1D pull distribution
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50−

0
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310×  / ndf 2χ  58.56 / 49
p0         7667±146.7 − 

 / ndf 2χ  58.56 / 49
p0         7667±146.7 − 

asym_sam2
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1D pull distribution

Mean   0.1531± 0.003892 

Std Dev    0.1082±  1.082 

Underflow       0

Overflow        0

 / ndf 2χ  2.069 / 7

Constant  1.632± 8.736 

Mean      0.18777±0.04181 − 

Sigma     0.167± 1.197 

1D pull distribution
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40000−

20000−

0

20000

40000

 / ndf 2χ  72.22 / 49
p0         1851±265.3 − 

 / ndf 2χ  72.22 / 49
p0         1851±265.3 − 

asym_sam3
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1D pull distribution

Mean   0.1699± 0.02247 

Std Dev    0.1202±  1.202 

Underflow       0

Overflow        0

 / ndf 2χ  4.049 / 8

Constant  1.517± 7.634 

Mean      0.21413± 0.03875 

Sigma     0.210± 1.319 

1D pull distribution
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80000−

60000−

40000−

20000−

0

20000

40000

60000

80000
 / ndf 2χ  59.58 / 49

p0         2658± 702.6 
 / ndf 2χ  59.58 / 49

p0         2658± 702.6 

asym_sam4
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1D pull distribution

Mean   0.1544± 0.01282 

Std Dev    0.1092±  1.092 

Underflow       0

Overflow        0

 / ndf 2χ  3.392 / 8

Constant  2.20± 10.38 

Mean      0.146947±0.001584 − 

Sigma     0.1504± 0.9577 

1D pull distribution
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30000−

20000−

10000−

0

10000

20000

30000
 / ndf 2χ  48.25 / 49

p0         1078± 178.1 
 / ndf 2χ  48.25 / 49

p0         1078± 178.1 

asym_sam5
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1D pull distribution

Mean   0.1389± 0.01137 

Std Dev    0.09823± 0.9823 

Underflow       0

Overflow        0

 / ndf 2χ  3.479 / 6

Constant  2.19± 10.02 

Mean      0.1697± 0.1622 

Sigma     0.204± 1.023 

1D pull distribution
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20000−

10000−

0

10000

20000

 / ndf 2χ  59.09 / 49
p0        894.5± 326.6 

 / ndf 2χ  59.09 / 49
p0        894.5± 326.6 

asym_sam6
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Underflow       0

Overflow        0

 / ndf 2χ  3.932 / 7

Constant  1.598± 8.391 
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1D pull distribution
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6000−

4000−

2000−

0

2000

4000

6000

 / ndf 2χ  48.55 / 49
p0        287.9± 56.13 

 / ndf 2χ  48.55 / 49
p0        287.9± 56.13 

asym_sam7
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1D pull distribution

Mean   0.1393± 0.02225 

Std Dev    0.09851± 0.9851 

Underflow       0

Overflow        0

 / ndf 2χ   1.59 / 6

Constant  2.03± 10.06 

Mean      0.1661± 0.0619 

Sigma     0.176± 1.053 

1D pull distribution
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4000−

3000−

2000−

1000−

0

1000

2000

3000

4000  / ndf 2χ  46.56 / 49
p0        158.6±148.3 − 

 / ndf 2χ  46.56 / 49
p0        158.6±148.3 − 

asym_sam8
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1D pull distribution

Mean   0.1365±0.001217 − 

Std Dev    0.0965±  0.965 

Underflow       0

Overflow        0

 / ndf 2χ  9.187 / 5

Constant  1.549± 7.365 

Mean      0.26574± 0.03899 

Sigma     0.300± 1.313 

1D pull distribution
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6000−

4000−

2000−

0

2000

4000

 / ndf 2χ  50.84 / 49
p0        213.5± 206.8 

 / ndf 2χ  50.84 / 49
p0        213.5± 206.8 

asym_sam_15_avg
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1D pull distribution

Mean   0.1425±0.04325 − 

Std Dev    0.1007±  1.007 

Underflow       0

Overflow        0

 / ndf 2χ  5.939 / 7

Constant  1.753± 8.324 

Mean      0.18630±0.05972 − 

Sigma     0.193± 1.148 

1D pull distribution
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80000−

60000−

40000−

20000−

0

20000

40000

60000

80000

 / ndf 2χ  58.47 / 49
p0         3396± 83.12 

 / ndf 2χ  58.47 / 49
p0         3396± 83.12 

asym_sam_26_avg
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1D pull distribution

Mean   0.1529± 0.0035 

Std Dev    0.1081±  1.081 

Underflow       0

Overflow        0

 / ndf 2χ   2.72 / 7

Constant  1.648± 8.642 

Mean      0.18884±0.01574 − 

Sigma     0.172± 1.193 

1D pull distribution
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30000−

20000−

10000−

0

10000

20000

30000
 / ndf 2χ  69.85 / 49

p0         1047±111.5 − 
 / ndf 2χ  69.85 / 49

p0         1047±111.5 − 

asym_sam_37_avg
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1D pull distribution

Mean   0.1671± 0.0234 

Std Dev    0.1182±  1.182 

Underflow       0

Overflow        0

 / ndf 2χ  10.76 / 7

Constant  1.195± 5.787 

Mean      0.3349± 0.0165 

Sigma     0.349± 1.641 

1D pull distribution
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30000−

20000−

10000−

0

10000

20000

30000

40000  / ndf 2χ  59.93 / 49
p0         1295± 255.5 

 / ndf 2χ  59.93 / 49
p0         1295± 255.5 

asym_sam_48_avg
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1D pull distribution

Mean   0.1548± 0.01412 

Std Dev    0.1095±  1.095 

Underflow       0

Overflow        0

 / ndf 2χ  3.264 / 7

Constant  2.16± 10.42 

Mean      0.14864± 0.01044 

Sigma     0.1475± 0.9594 

1D pull distribution
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30000−

20000−

10000−

0

10000

20000

30000

40000  / ndf 2χ  48.17 / 49
p0         1268± 47.07 

 / ndf 2χ  48.17 / 49
p0         1268± 47.07 

asym_sam_15_dd
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1D pull distribution

Mean   0.1388±0.01794 − 

Std Dev    0.09814± 0.9814 

Underflow       0

Overflow        0

 / ndf 2χ   2.72 / 6

Constant  2.116± 9.109 

Mean      0.20104±0.09803 − 

Sigma     0.289± 1.177 

1D pull distribution
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100−

50−

0

50

100

310×  / ndf 2χ  58.63 / 49
p0         4273±231.6 − 

 / ndf 2χ  58.63 / 49
p0         4273±231.6 − 
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1D pull distribution

Mean   0.1531± 0.004223 

Std Dev    0.1083±  1.083 

Underflow       0

Overflow        0

 / ndf 2χ  1.485 / 7

Constant  1.636± 8.847 

Mean      0.18688±0.02281 − 

Sigma     0.164± 1.196 

1D pull distribution
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20000−

10000−

0

10000

20000

 / ndf 2χ  74.75 / 49
p0          811±150.4 − 

 / ndf 2χ  74.75 / 49
p0          811±150.4 − 

asym_sam_37_dd
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1D pull distribution

Mean   0.1729± 0.0208 

Std Dev    0.1222±  1.222 

Underflow       0

Overflow        0

 / ndf 2χ  5.339 / 8

Constant  1.54±  7.55 

Mean      0.20948±0.02232 − 

Sigma     0.21±  1.29 

1D pull distribution
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40000−

30000−

20000−

10000−

0

10000

20000

30000

40000

 / ndf 2χ  59.18 / 49
p0         1366± 444.6 

 / ndf 2χ  59.18 / 49
p0         1366± 444.6 

asym_sam_48_dd
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1D pull distribution

Mean   0.1538± 0.01166 

Std Dev    0.1088±  1.088 

Underflow       0

Overflow        0

 / ndf 2χ  2.351 / 7

Constant  2.068± 9.594 

Mean      0.16849± 0.01897 

Sigma     0.198± 1.084 

1D pull distribution
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600−

400−

200−

0

200

400

600

 / ndf 2χ  72.61 / 49
p0        21.51± 4.269 

 / ndf 2χ  72.61 / 49
p0        21.51± 4.269 
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1D pull distribution

Mean   0.1704±0.02222 − 

Std Dev    0.1205±  1.205 

Underflow       0

Overflow        0

 / ndf 2χ  10.76 / 7

Constant  1.21±  5.75 

Mean      0.3367±0.1414 − 

Sigma     0.356± 1.608 

1D pull distribution
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400−

300−

200−

100−

0

100
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400

500  / ndf 2χ  70.51 / 49
p0        16.35± 2.431 

 / ndf 2χ  70.51 / 49
p0        16.35± 2.431 

diff_bpm4eX
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1D pull distribution

Mean   0.1679±0.02441 − 

Std Dev    0.1187±  1.187 

Underflow       0

Overflow        0

 / ndf 2χ   8.78 / 7

Constant  1.329± 6.498 

Mean      0.27019±0.08891 − 

Sigma     0.268± 1.441 

1D pull distribution



5802.0
5802.1

5802.2
5802.3

5802.4
5803.0

5803.1
5803.2

5803.3
5803.4

5804.0
5804.1

5804.2
5804.3

5804.4
5804.5

5804.6
5804.7

5805.0
5805.1

5805.2
5805.3

5805.4
5805.5

5805.6
5805.7

5805.8
5806.0

5806.1
5806.2

5806.3
5806.4

5806.5
5806.6

5806.7
5806.8

5807.0
5815.0

5815.1
5815.2

5815.3
5815.4

5815.5
5815.6

5816.0
5816.1

5816.2
5816.3

5816.4
5816.5

10

10.5

11

11.5

12

12.5

13

13.5

R
M

S
 (

pp
m

)
diff_bpm4eX RMS (ppm)diff_bpm4eX RMS (ppm)



0.01.02.03.04.05.06.07.08.09.010.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.046.047.048.049.0
500−

400−

300−

200−

100−

0

100
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400
 / ndf 2χ  46.77 / 49

p0         15.5±0.4044 − 
 / ndf 2χ  46.77 / 49

p0         15.5±0.4044 − 

diff_bpm4aY
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1D pull distribution

Mean   0.1368± 0.01765 

Std Dev    0.0967±  0.967 

Underflow       0

Overflow        0

 / ndf 2χ  0.9911 / 5

Constant  1.98± 10.51 

Mean      0.2053±0.1296 − 

Sigma     0.200± 1.194 

1D pull distribution
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400−

300−

200−

100−

0
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 / ndf 2χ  48.16 / 49

p0        14.39± 0.002713 
 / ndf 2χ  48.16 / 49

p0        14.39± 0.002713 
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1D pull distribution

Mean   0.1388± 0.01624 

Std Dev    0.09813± 0.9813 

Underflow       0

Overflow        0

 / ndf 2χ  5.618 / 6

Constant  2.061± 9.636 

Mean      0.1749± 0.1296 

Sigma     0.188± 1.013 

1D pull distribution
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