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1D pull distribution

Mean   0.1376±0.009705 − 

Std Dev    0.0973±  0.973 

Underflow       0

Overflow        0

 / ndf 2χ   4.84 / 6

Constant  2.17± 10.65 

Mean      0.1637±0.1085 − 

Sigma     0.1463± 0.9191 

1D pull distribution
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 / ndf 2χ  59.24 / 49
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1D pull distribution

Mean   0.1539±0.02368 − 

Std Dev    0.1088±  1.088 

Underflow       0

Overflow        0

 / ndf 2χ  3.425 / 7

Constant  1.838± 8.427 

Mean      0.27294±0.08801 − 

Sigma     0.276± 1.248 

1D pull distribution
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 / ndf 2χ  115.4 / 49
p0           23±28.11 − 
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1D pull distribution

Mean   0.2149± 0.002858 

Std Dev     0.152±   1.52 

Underflow       0

Overflow        0

 / ndf 2χ  10.55 / 11

Constant  1.539± 5.544 

Mean      0.3345±0.1367 − 

Sigma     0.440± 1.587 

1D pull distribution
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 / ndf 2χ  5.385 / 49
p0        22.65±0.3228 − 

 / ndf 2χ  5.385 / 49
p0        22.65±0.3228 − 
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1D pull distribution

Mean   0.04641± 0.002446 

Std Dev    0.03282± 0.3282 

Underflow       0

Overflow        0

 / ndf 2χ  1.004 / 1

Constant  5.21± 28.14 

Mean      0.059683± 0.009635 

Sigma     0.0445± 0.3712 

1D pull distribution
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 / ndf 2χ  128.7 / 49
p0        35.98±    52 

 / ndf 2χ  128.7 / 49
p0        35.98±    52 
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Mean   0.2269±0.006513 − 

Std Dev    0.1605±  1.605 

Underflow       0

Overflow        0

 / ndf 2χ  9.362 / 9

Constant  1.427± 5.903 

Mean      0.3225± 0.1264 

Sigma     0.446± 1.612 

1D pull distribution
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 / ndf 2χ  119.8 / 49

p0        149.2±47.99 − 
 / ndf 2χ  119.8 / 49

p0        149.2±47.99 − 
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1D pull distribution

Mean   0.2189±0.0285 − 

Std Dev    0.1548±  1.548 

Underflow       0

Overflow        0

 / ndf 2χ  9.838 / 10

Constant  1.196± 5.651 
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Sigma     0.316± 1.645 

1D pull distribution
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p0        24.89± 36.65 

 / ndf 2χ  67.63 / 49
p0        24.89± 36.65 

corr_Adet_bpm1Y (ppb)
45

61
.0

45
61

.1
45

61
.2

45
61

.3
45

61
.4

45
62

.0
45

62
.1

45
62

.2
45

62
.3

45
62

.4
45

63
.0

45
63

.1
45

63
.2

45
63

.3
45

63
.4

45
64

.0
45

64
.1

45
64

.2
45

64
.3

45
64

.4
45

65
.0

45
65

.1
45

65
.2

45
65

.3
45

65
.4

45
66

.0
45

66
.1

45
66

.2
45

66
.3

45
66

.4
45

67
.0

45
67

.1
45

67
.2

45
67

.3
45

67
.4

45
68

.0
45

68
.1

45
68

.2
45

68
.3

45
68

.4
45

69
.0

45
69

.1
45

69
.2

45
69

.3
45

69
.4

45
70

.0
45

70
.1

45
70

.2
45

70
.3

45
70

.4

2−
1−
0
1
2

8− 6− 4− 2− 0 2 4 6 8
0

2

4

6

8

10

12

14

1D pull distribution

Mean   0.1645±0.0001025 − 

Std Dev    0.1163±  1.163 

Underflow       0

Overflow        0

 / ndf 2χ  10.58 / 7

Constant  1.609± 6.402 

Mean      0.295± 0.114 

Sigma     0.364± 1.384 

1D pull distribution
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1500−
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 / ndf 2χ   34.1 / 49
p0        58.61±5.306 − 

 / ndf 2χ   34.1 / 49
p0        58.61±5.306 − 
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Mean   0.1715±0.02432 − 
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Sigma     0.256± 1.544 

1D pull distribution
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Mean   0.1406± 0.002861 
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1D pull distribution
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Mean   0.2423±0.03229 − 

Std Dev    0.1713±  1.713 

Underflow       0

Overflow        0
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1D pull distribution
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1D pull distribution

Mean        0±      0 

Std Dev         0±      0 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 4.291e
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1D pull distribution
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1D pull distribution
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1D pull distribution

Mean   0.1376±0.009705 − 

Std Dev    0.0973±  0.973 

Underflow       0

Overflow        0

 / ndf 2χ   4.84 / 6

Constant  2.17± 10.65 

Mean      0.1637±0.1085 − 

Sigma     0.1463± 0.9191 

1D pull distribution



4561.0
4561.1

4561.2
4561.3

4561.4
4562.0

4562.1
4562.2

4562.3
4562.4

4563.0
4563.1

4563.2
4563.3

4563.4
4564.0

4564.1
4564.2

4564.3
4564.4

4565.0
4565.1

4565.2
4565.3

4565.4
4566.0

4566.1
4566.2

4566.3
4566.4

4567.0
4567.1

4567.2
4567.3

4567.4
4568.0

4568.1
4568.2

4568.3
4568.4

4569.0
4569.1

4569.2
4569.3

4569.4
4570.0

4570.1
4570.2

4570.3
4570.4

90

91

92

93

94R
M

S
 (

pp
m

)
lagr_asym_us_avg RMS (ppm)lagr_asym_us_avg RMS (ppm)



0.01.0 2.03.04.0 5.06.0 7.08.09.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.046.047.048.049.0

2000−

1000−

0

1000

2000

3000
 / ndf 2χ  43.23 / 49

p0        125.8± 15.22 
 / ndf 2χ  43.23 / 49

p0        125.8± 15.22 

lagr_asym_us_dd (ppb)
45

61
.0

45
61

.1
45

61
.2

45
61

.3
45

61
.4

45
62

.0
45

62
.1

45
62

.2
45

62
.3

45
62

.4
45

63
.0

45
63

.1
45

63
.2

45
63

.3
45

63
.4

45
64

.0
45

64
.1

45
64

.2
45

64
.3

45
64

.4
45

65
.0

45
65

.1
45

65
.2

45
65

.3
45

65
.4

45
66

.0
45

66
.1

45
66

.2
45

66
.3

45
66

.4
45

67
.0

45
67

.1
45

67
.2

45
67

.3
45

67
.4

45
68

.0
45

68
.1

45
68

.2
45

68
.3

45
68

.4
45

69
.0

45
69

.1
45

69
.2

45
69

.3
45

69
.4

45
70

.0
45

70
.1

45
70

.2
45

70
.3

45
70

.4

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

1D pull distribution

Mean   0.1315±0.009934 − 

Std Dev    0.09298± 0.9298 

Underflow       0

Overflow        0

 / ndf 2χ  4.954 / 5

Constant  2.51± 10.88 

Mean      0.183±0.142 − 

Sigma     0.1751± 0.8965 

1D pull distribution
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Mean   0.1444±05 −6.211e− 

Std Dev    0.1021±  1.021 

Underflow       0

Overflow        0

 / ndf 2χ  8.978 / 7

Constant  1.625± 8.081 

Mean      0.19441± 0.03785 

Sigma     0.166± 1.113 

1D pull distribution
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p0        179.7±446.4 − 

 / ndf 2χ  39.32 / 49
p0        179.7±446.4 − 
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Mean   0.1254±0.01397 − 

Std Dev    0.08866± 0.8866 

Underflow       0

Overflow        0

 / ndf 2χ  3.078 / 5

Constant  2.01± 10.72 
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Sigma     0.176± 1.003 

1D pull distribution
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 / ndf 2χ  85.59 / 49
p0        13.94±  6.54 

 / ndf 2χ  85.59 / 49
p0        13.94±  6.54 
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Mean    0.185± 0.02793 

Std Dev    0.1308±  1.308 

Underflow       0

Overflow        0

 / ndf 2χ  3.005 / 8

Constant  1.394± 7.595 

Mean      0.24531±0.09189 − 

Sigma     0.218± 1.428 

1D pull distribution
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 / ndf 2χ  125.6 / 49
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1D pull distribution

Mean   0.2241±0.005192 − 

Std Dev    0.1585±  1.585 

Underflow       0

Overflow        0

 / ndf 2χ  18.37 / 10

Constant  0.871± 3.548 

Mean      0.4903± 0.2309 

Sigma     0.59±  2.14 

1D pull distribution
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1D pull distribution

Mean   0.1426± 0.02373 

Std Dev    0.1008±  1.008 

Underflow       0

Overflow        0

 / ndf 2χ   2.93 / 7

Constant  2.17± 10.82 

Mean      0.15382± 0.01485 

Sigma     0.1395± 0.9357 

1D pull distribution
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1D pull distribution

Mean   0.1962±0.004209 − 

Std Dev    0.1387±  1.387 

Underflow       0

Overflow        0

 / ndf 2χ  19.23 / 9

Constant  1.043± 4.009 

Mean      0.3957±0.4377 − 

Sigma     0.468± 1.772 

1D pull distribution
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 / ndf 2χ  94.78 / 49
p0        12.68±3.466 − 
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1D pull distribution

Mean   0.1947±0.02657 − 

Std Dev    0.1377±  1.377 

Underflow       0

Overflow        0

 / ndf 2χ  7.244 / 8

Constant  1.173± 6.267 

Mean      0.3294± 0.1064 

Sigma     0.285± 1.697 

1D pull distribution
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 / ndf 2χ  80.87 / 49
p0        7.682± 10.41 
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1D pull distribution

Mean   0.1799±0.003081 − 

Std Dev    0.1272±  1.272 

Underflow       0

Overflow        0

 / ndf 2χ   2.11 / 9

Constant  1.438± 7.785 

Mean      0.20358±0.03359 − 

Sigma     0.171± 1.329 

1D pull distribution
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 / ndf 2χ  84.44 / 49
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1D pull distribution

Mean   0.1837± 0.02962 

Std Dev    0.1299±  1.299 

Underflow       0

Overflow        0

 / ndf 2χ   3.97 / 8

Constant  1.410± 7.274 

Mean      0.25699±0.07453 − 

Sigma     0.259± 1.472 

1D pull distribution
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 / ndf 2χ  71.09 / 49
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diff_bpm16Y (nm)
45

61
.0

45
61

.1
45

61
.2

45
61

.3
45

61
.4

45
62

.0
45

62
.1

45
62

.2
45

62
.3

45
62

.4
45

63
.0

45
63

.1
45

63
.2

45
63

.3
45

63
.4

45
64

.0
45

64
.1

45
64

.2
45

64
.3

45
64

.4
45

65
.0

45
65

.1
45

65
.2

45
65

.3
45

65
.4

45
66

.0
45

66
.1

45
66

.2
45

66
.3

45
66

.4
45

67
.0

45
67

.1
45

67
.2

45
67

.3
45

67
.4

45
68

.0
45

68
.1

45
68

.2
45

68
.3

45
68

.4
45

69
.0

45
69

.1
45

69
.2

45
69

.3
45

69
.4

45
70

.0
45

70
.1

45
70

.2
45

70
.3

45
70

.4

3−
2−
1−
0
1
2
3

8− 6− 4− 2− 0 2 4 6 8
0

2

4

6

8

10

1D pull distribution

Mean   0.1686±0.0138 − 

Std Dev    0.1192±  1.192 

Underflow       0

Overflow        0

 / ndf 2χ  5.603 / 8

Constant  1.549± 7.416 

Mean      0.25347±0.06138 − 

Sigma     0.250± 1.343 

1D pull distribution
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 / ndf 2χ  35.95 / 49

p0        6.994±2.536 − 
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1D pull distribution

Mean   0.1199±  0.011 

Std Dev    0.08479± 0.8479 

Underflow       0

Overflow        0

 / ndf 2χ  2.161 / 4

Constant  2.06± 10.74 

Mean      0.2130± 0.1603 

Sigma     0.213± 1.049 

1D pull distribution
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p0        4.757± 9.525 

 / ndf 2χ  49.85 / 49
p0        4.757± 9.525 
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1D pull distribution

Mean   0.1412±0.02125 − 

Std Dev    0.09983± 0.9983 

Underflow       0

Overflow        0

 / ndf 2χ  9.756 / 5

Constant  2.369± 9.721 
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Sigma     0.2886± 0.9721 

1D pull distribution
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Mean   0.1184±0.002297 − 

Std Dev    0.08374± 0.8374 

Underflow       0

Overflow        0

 / ndf 2χ  3.656 / 5

Constant  2.05± 11.09 
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Sigma     0.1148± 0.9047 

1D pull distribution
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1D pull distribution

Mean   0.1552±0.02063 − 

Std Dev    0.1097±  1.097 

Underflow       0

Overflow        0

 / ndf 2χ  4.281 / 6

Constant  1.679± 8.567 

Mean      0.2225±0.1698 − 

Sigma     0.222± 1.267 

1D pull distribution
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 / ndf 2χ      0 / 49
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1D pull distribution

Mean        0±      0 

Std Dev         0±      0 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 4.291e

Constant  137.32± 65.12 

Mean      0.7267± 0.4495 

Sigma     1.2644± 0.2516 

1D pull distribution
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1D pull distribution

Mean        0±      0 

Std Dev         0±      0 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 4.291e

Constant  137.32± 65.12 

Mean      0.7267± 0.4495 

Sigma     1.2644± 0.2516 

1D pull distribution
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 / ndf 2χ  76.95 / 49
p0        90.75±38.69 − 
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1D pull distribution

Mean   0.1754±0.02699 − 

Std Dev     0.124±   1.24 

Underflow       0

Overflow        0

 / ndf 2χ  2.084 / 7

Constant  1.814± 8.108 

Mean      0.3043±0.1608 − 

Sigma     0.369± 1.386 

1D pull distribution
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1D pull distribution

Mean   0.2425± 0.003225 

Std Dev    0.1714±  1.714 

Underflow       0

Overflow        0

 / ndf 2χ  6.757 / 11

Constant  1.84±  6.44 

Mean      0.31258± 0.05249 

Sigma     0.457± 1.497 

1D pull distribution
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p0        22.67±0.3228 − 

 / ndf 2χ  5.378 / 49
p0        22.67±0.3228 − 
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1D pull distribution

Mean   0.04638± 0.002445 

Std Dev    0.0328±  0.328 
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1D pull distribution

Mean   0.2232±0.02907 − 

Std Dev    0.1578±  1.578 
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Constant  1.169± 5.409 
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1D pull distribution
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Mean   0.1635±0.000102 − 

Std Dev    0.1156±  1.156 

Underflow       0

Overflow        0

 / ndf 2χ  9.656 / 7

Constant  1.59±  6.66 
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Sigma     0.316± 1.355 

1D pull distribution
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Mean   0.1382±0.01971 − 

Std Dev    0.09774± 0.9774 

Underflow       0
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1D pull distribution
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 / ndf 2χ  172.7 / 49
p0        30.37± 29.73 
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Mean   0.2628± 0.02135 

Std Dev    0.1858±  1.858 

Underflow       0

Overflow        0

 / ndf 2χ  12.35 / 12

Constant  1.017± 4.033 
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Sigma     0.691± 2.247 

1D pull distribution
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 / ndf 2χ  10.83 / 49
p0        143.5± 23.72 
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Mean   0.06581±0.006382 − 

Std Dev    0.04653± 0.4653 

Underflow       0

Overflow        0
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1D pull distribution
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Mean    0.169±0.02398 − 

Std Dev    0.1195±  1.195 
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1D pull distribution
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1D pull distribution
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1D pull distribution



4561.0
4561.1

4561.2
4561.3

4561.4
4562.0

4562.1
4562.2

4562.3
4562.4

4563.0
4563.1

4563.2
4563.3

4563.4
4564.0

4564.1
4564.2

4564.3
4564.4

4565.0
4565.1

4565.2
4565.3

4565.4
4566.0

4566.1
4566.2

4566.3
4566.4

4567.0
4567.1

4567.2
4567.3

4567.4
4568.0

4568.1
4568.2

4568.3
4568.4

4569.0
4569.1

4569.2
4569.3

4569.4
4570.0

4570.1
4570.2

4570.3
4570.4

0

0.2

0.4

0.6

0.8

1

R
M

S
 (

pp
m

)
corr_us_avg_bpm8X RMS (ppm)corr_us_avg_bpm8X RMS (ppm)



0.01.0 2.03.04.0 5.06.0 7.08.09.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.046.047.048.049.0

80−

60−

40−

20−

0

20

40

60

80
 / ndf 2χ      0 / 49

p0        9.413±     0 
 / ndf 2χ      0 / 49

p0        9.413±     0 

corr_us_avg_bpm8Y (ppb)
45

61
.0

45
61

.1
45

61
.2

45
61

.3
45

61
.4

45
62

.0
45

62
.1

45
62

.2
45

62
.3

45
62

.4
45

63
.0

45
63

.1
45

63
.2

45
63

.3
45

63
.4

45
64

.0
45

64
.1

45
64

.2
45

64
.3

45
64

.4
45

65
.0

45
65

.1
45

65
.2

45
65

.3
45

65
.4

45
66

.0
45

66
.1

45
66

.2
45

66
.3

45
66

.4
45

67
.0

45
67

.1
45

67
.2

45
67

.3
45

67
.4

45
68

.0
45

68
.1

45
68

.2
45

68
.3

45
68

.4
45

69
.0

45
69

.1
45

69
.2

45
69

.3
45

69
.4

45
70

.0
45

70
.1

45
70

.2
45

70
.3

45
70

.40
0.2
0.4
0.6
0.8

1

8− 6− 4− 2− 0 2 4 6 8
0

10

20

30

40

50

1D pull distribution

Mean        0±      0 

Std Dev         0±      0 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 4.291e

Constant  137.32± 65.12 

Mean      0.7267± 0.4495 

Sigma     1.2644± 0.2516 

1D pull distribution



4561.0
4561.1

4561.2
4561.3

4561.4
4562.0

4562.1
4562.2

4562.3
4562.4

4563.0
4563.1

4563.2
4563.3

4563.4
4564.0

4564.1
4564.2

4564.3
4564.4

4565.0
4565.1

4565.2
4565.3

4565.4
4566.0

4566.1
4566.2

4566.3
4566.4

4567.0
4567.1

4567.2
4567.3

4567.4
4568.0

4568.1
4568.2

4568.3
4568.4

4569.0
4569.1

4569.2
4569.3

4569.4
4570.0

4570.1
4570.2

4570.3
4570.4

0

0.2

0.4

0.6

0.8

1

R
M

S
 (

pp
m

)
corr_us_avg_bpm8Y RMS (ppm)corr_us_avg_bpm8Y RMS (ppm)



0.01.0 2.03.04.0 5.06.0 7.08.09.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.046.047.048.049.0

12000−

10000−

8000−

6000−

4000−

2000−

0

2000

4000

6000

8000

 / ndf 2χ  60.67 / 49
p0        313.5±163.7 − 

 / ndf 2χ  60.67 / 49
p0        313.5±163.7 − 

corr_us_dd_bpm4eX (ppb)
45

61
.0

45
61

.1
45

61
.2

45
61

.3
45

61
.4

45
62

.0
45

62
.1

45
62

.2
45

62
.3

45
62

.4
45

63
.0

45
63

.1
45

63
.2

45
63

.3
45

63
.4

45
64

.0
45

64
.1

45
64

.2
45

64
.3

45
64

.4
45

65
.0

45
65

.1
45

65
.2

45
65

.3
45

65
.4

45
66

.0
45

66
.1

45
66

.2
45

66
.3

45
66

.4
45

67
.0

45
67

.1
45

67
.2

45
67

.3
45

67
.4

45
68

.0
45

68
.1

45
68

.2
45

68
.3

45
68

.4
45

69
.0

45
69

.1
45

69
.2

45
69

.3
45

69
.4

45
70

.0
45

70
.1

45
70

.2
45

70
.3

45
70

.4

3−
2−
1−
0
1
2

8− 6− 4− 2− 0 2 4 6 8
0

2

4

6

8

10

1D pull distribution

Mean   0.1557±0.02364 − 

Std Dev    0.1101±  1.101 
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1D pull distribution
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Mean   0.06233±0.001385 − 
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1D pull distribution
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1D pull distribution

Mean   0.03579±0.001202 − 

Std Dev    0.02531± 0.2531 
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1D pull distribution
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Mean   0.08999±0.001721 − 

Std Dev    0.06364± 0.6364 

Underflow       0

Overflow        0

 / ndf 2χ  2.862 / 5

Constant  3.71± 18.08 
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Sigma     0.0801± 0.5547 

1D pull distribution
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1D pull distribution

Mean   0.2036±0.0288 − 

Std Dev     0.144±   1.44 

Underflow       0

Overflow        0

 / ndf 2χ  9.251 / 10

Constant  1.194± 5.899 
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Sigma     0.242± 1.539 

1D pull distribution
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1D pull distribution

Mean   0.1187± 0.009007 

Std Dev    0.08392± 0.8392 

Underflow       0

Overflow        0

 / ndf 2χ  8.064 / 6

Constant  2.86± 12.06 
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1D pull distribution
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1D pull distribution

Mean    0.163±0.02297 − 

Std Dev    0.1153±  1.153 

Underflow       0

Overflow        0

 / ndf 2χ  3.746 / 7

Constant  1.49±  8.36 

Mean      0.21445±0.06739 − 

Sigma     0.162± 1.287 

1D pull distribution
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p0        6.811± 3.936 

 / ndf 2χ  17.46 / 49
p0        6.811± 3.936 
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1D pull distribution

Mean   0.08356± 0.002515 

Std Dev    0.05909± 0.5909 

Underflow       0

Overflow        0

 / ndf 2χ  7.368 / 3

Constant  3.99± 17.67 

Mean      0.10057± 0.06753 

Sigma     0.0920± 0.5196 

1D pull distribution
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Mean   0.1349±0.01493 − 

Std Dev    0.09538± 0.9538 

Underflow       0

Overflow        0

 / ndf 2χ  1.951 / 6

Constant  2.1±  10.9 
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Sigma     0.1327± 0.9554 

1D pull distribution
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Mean   0.06566± 0.007991 

Std Dev    0.04643± 0.4643 

Underflow       0

Overflow        0
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1D pull distribution
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Mean   0.1733±0.02655 − 
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1D pull distribution
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 / ndf 2χ   29.1 / 49
p0        56.69± 2.349 

 / ndf 2χ   29.1 / 49
p0        56.69± 2.349 
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1D pull distribution

Mean   0.1079±0.005664 − 

Std Dev    0.07628± 0.7628 

Underflow       0

Overflow        0

 / ndf 2χ  5.201 / 5

Constant  3.81± 17.89 

Mean      0.0820±0.1152 − 

Sigma     0.0830± 0.5341 

1D pull distribution



4561.0
4561.1

4561.2
4561.3

4561.4
4562.0

4562.1
4562.2

4562.3
4562.4

4563.0
4563.1

4563.2
4563.3

4563.4
4564.0

4564.1
4564.2

4564.3
4564.4

4565.0
4565.1

4565.2
4565.3

4565.4
4566.0

4566.1
4566.2

4566.3
4566.4

4567.0
4567.1

4567.2
4567.3

4567.4
4568.0

4568.1
4568.2

4568.3
4568.4

4569.0
4569.1

4569.2
4569.3

4569.4
4570.0

4570.1
4570.2

4570.3
4570.4

10

20

30

40

50

60

70

80

R
M

S
 (

pp
m

)
corr_usl_bpm4aY RMS (ppm)corr_usl_bpm4aY RMS (ppm)



0.01.0 2.03.04.0 5.06.0 7.08.09.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.046.047.048.049.0

15000−

10000−

5000−

0

5000

10000

15000  / ndf 2χ  120.4 / 49
p0        369.8±72.91 − 

 / ndf 2χ  120.4 / 49
p0        369.8±72.91 − 
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1D pull distribution

Mean   0.2194±0.03007 − 

Std Dev    0.1551±  1.551 

Underflow       0

Overflow        0

 / ndf 2χ  6.071 / 10

Constant  1.069± 5.472 

Mean      0.35928± 0.06118 

Sigma     0.360± 1.932 

1D pull distribution
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p0        33.54± 56.12 

 / ndf 2χ  62.14 / 49
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1D pull distribution

Mean   0.1577± 0.004034 

Std Dev    0.1115±  1.115 

Underflow       0

Overflow        0

 / ndf 2χ  9.255 / 7

Constant  1.571± 7.007 

Mean      0.2562± 0.1847 

Sigma     0.285± 1.324 

1D pull distribution
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4000−

2000−

0

2000

4000

 / ndf 2χ  66.54 / 49
p0        186.8±56.37 − 

 / ndf 2χ  66.54 / 49
p0        186.8±56.37 − 
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1D pull distribution

Mean   0.1631±0.02341 − 

Std Dev    0.1153±  1.153 

Underflow       0

Overflow        0

 / ndf 2χ   2.39 / 7

Constant  1.598± 8.276 

Mean      0.2651± 0.1325 

Sigma     0.242± 1.313 

1D pull distribution
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1000−

500−

0

500

1000

 / ndf 2χ  159.6 / 49
p0        31.08± 33.66 

 / ndf 2χ  159.6 / 49
p0        31.08± 33.66 
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1D pull distribution

Mean   0.2527± 0.0214 

Std Dev    0.1787±  1.787 

Underflow       0

Overflow        0

 / ndf 2χ  9.473 / 13

Constant  1.078± 4.637 

Mean      0.3391± 0.2554 

Sigma     0.39±  1.92 

1D pull distribution
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0

1000
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 / ndf 2χ  19.49 / 49

p0        157.4±  40.6 
 / ndf 2χ  19.49 / 49

p0        157.4±  40.6 
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1D pull distribution

Mean   0.08829±0.008993 − 

Std Dev    0.06243± 0.6243 

Underflow       0

Overflow        0

 / ndf 2χ  2.205 / 3

Constant  3.22± 15.52 

Mean      0.10897±0.01925 − 

Sigma     0.109± 0.664 

1D pull distribution
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1000−

500−

0
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1500  / ndf 2χ  64.88 / 49
p0        42.48± 105.5 

 / ndf 2χ  64.88 / 49
p0        42.48± 105.5 
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1D pull distribution

Mean   0.1611±0.02138 − 

Std Dev    0.1139±  1.139 

Underflow       0

Overflow        0

 / ndf 2χ  5.642 / 7

Constant  2.061± 9.443 

Mean      0.20910± 0.01746 

Sigma     0.214± 1.065 

1D pull distribution



4561.0
4561.1

4561.2
4561.3

4561.4
4562.0

4562.1
4562.2

4562.3
4562.4

4563.0
4563.1

4563.2
4563.3

4563.4
4564.0

4564.1
4564.2

4564.3
4564.4

4565.0
4565.1

4565.2
4565.3

4565.4
4566.0

4566.1
4566.2

4566.3
4566.4

4567.0
4567.1

4567.2
4567.3

4567.4
4568.0

4568.1
4568.2

4568.3
4568.4

4569.0
4569.1

4569.2
4569.3

4569.4
4570.0

4570.1
4570.2

4570.3
4570.4

26

28

30

32

34

36

38

40

42

R
M

S
 (

pp
m

)
corr_usl_bpm12Y RMS (ppm)corr_usl_bpm12Y RMS (ppm)



0.01.0 2.03.04.0 5.06.0 7.08.09.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.046.047.048.049.0

6000−

4000−

2000−

0

2000

4000

6000

 / ndf 2χ  43.32 / 49
p0        267.4± 56.21 

 / ndf 2χ  43.32 / 49
p0        267.4± 56.21 

corr_usl_bpm11X (ppb)
45

61
.0

45
61

.1
45

61
.2

45
61

.3
45

61
.4

45
62

.0
45

62
.1

45
62

.2
45

62
.3

45
62

.4
45

63
.0

45
63

.1
45

63
.2

45
63

.3
45

63
.4

45
64

.0
45

64
.1

45
64

.2
45

64
.3

45
64

.4
45

65
.0

45
65

.1
45

65
.2

45
65

.3
45

65
.4

45
66

.0
45

66
.1

45
66

.2
45

66
.3

45
66

.4
45

67
.0

45
67

.1
45

67
.2

45
67

.3
45

67
.4

45
68

.0
45

68
.1

45
68

.2
45

68
.3

45
68

.4
45

69
.0

45
69

.1
45

69
.2

45
69

.3
45

69
.4

45
70

.0
45

70
.1

45
70

.2
45

70
.3

45
70

.4

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   0.1316± 0.002795 

Std Dev    0.09308± 0.9308 

Underflow       0

Overflow        0

 / ndf 2χ  4.586 / 5

Constant  1.84± 10.35 

Mean      0.15485±0.02585 − 

Sigma     0.111± 0.957 

1D pull distribution



4561.0
4561.1

4561.2
4561.3

4561.4
4562.0

4562.1
4562.2

4562.3
4562.4

4563.0
4563.1

4563.2
4563.3

4563.4
4564.0

4564.1
4564.2

4564.3
4564.4

4565.0
4565.1

4565.2
4565.3

4565.4
4566.0

4566.1
4566.2

4566.3
4566.4

4567.0
4567.1

4567.2
4567.3

4567.4
4568.0

4568.1
4568.2

4568.3
4568.4

4569.0
4569.1

4569.2
4569.3

4569.4
4570.0

4570.1
4570.2

4570.3
4570.4

158

160

162

164

166

168

170

172

174

176

178

R
M

S
 (

pp
m

)
corr_usl_bpm11X RMS (ppm)corr_usl_bpm11X RMS (ppm)



0.01.0 2.03.04.0 5.06.0 7.08.09.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.046.047.048.049.0

600−

400−

200−

0

200

400

600

 / ndf 2χ  75.76 / 49
p0        22.76± 39.74 

 / ndf 2χ  75.76 / 49
p0        22.76± 39.74 

corr_usl_bpm11Y (ppb)
45

61
.0

45
61

.1
45

61
.2

45
61

.3
45

61
.4

45
62

.0
45

62
.1

45
62

.2
45

62
.3

45
62

.4
45

63
.0

45
63

.1
45

63
.2

45
63

.3
45

63
.4

45
64

.0
45

64
.1

45
64

.2
45

64
.3

45
64

.4
45

65
.0

45
65

.1
45

65
.2

45
65

.3
45

65
.4

45
66

.0
45

66
.1

45
66

.2
45

66
.3

45
66

.4
45

67
.0

45
67

.1
45

67
.2

45
67

.3
45

67
.4

45
68

.0
45

68
.1

45
68

.2
45

68
.3

45
68

.4
45

69
.0

45
69

.1
45

69
.2

45
69

.3
45

69
.4

45
70

.0
45

70
.1

45
70

.2
45

70
.3

45
70

.4

2−
1−
0
1
2
3

8− 6− 4− 2− 0 2 4 6 8
0

1

2

3

4

5

6

7

8

9

1D pull distribution

Mean    0.174±0.02666 − 

Std Dev    0.1231±  1.231 

Underflow       0

Overflow        0

 / ndf 2χ  5.356 / 8

Constant  1.545± 7.825 

Mean      0.21063±0.04954 − 

Sigma     0.189± 1.249 

1D pull distribution



4561.0
4561.1

4561.2
4561.3

4561.4
4562.0

4562.1
4562.2

4562.3
4562.4

4563.0
4563.1

4563.2
4563.3

4563.4
4564.0

4564.1
4564.2

4564.3
4564.4

4565.0
4565.1

4565.2
4565.3

4565.4
4566.0

4566.1
4566.2

4566.3
4566.4

4567.0
4567.1

4567.2
4567.3

4567.4
4568.0

4568.1
4568.2

4568.3
4568.4

4569.0
4569.1

4569.2
4569.3

4569.4
4570.0

4570.1
4570.2

4570.3
4570.4

10

15

20

25

30

R
M

S
 (

pp
m

)
corr_usl_bpm11Y RMS (ppm)corr_usl_bpm11Y RMS (ppm)



0.01.0 2.03.04.0 5.06.0 7.08.09.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.046.047.048.049.0

100−

50−

0

50

100

 / ndf 2χ      0 / 49
p0        12.37±     0 

 / ndf 2χ      0 / 49
p0        12.37±     0 

corr_usl_bpm8X (ppb)
45

61
.0

45
61

.1
45

61
.2

45
61

.3
45

61
.4

45
62

.0
45

62
.1

45
62

.2
45

62
.3

45
62

.4
45

63
.0

45
63

.1
45

63
.2

45
63

.3
45

63
.4

45
64

.0
45

64
.1

45
64

.2
45

64
.3

45
64

.4
45

65
.0

45
65

.1
45

65
.2

45
65

.3
45

65
.4

45
66

.0
45

66
.1

45
66

.2
45

66
.3

45
66

.4
45

67
.0

45
67

.1
45

67
.2

45
67

.3
45

67
.4

45
68

.0
45

68
.1

45
68

.2
45

68
.3

45
68

.4
45

69
.0

45
69

.1
45

69
.2

45
69

.3
45

69
.4

45
70

.0
45

70
.1

45
70

.2
45

70
.3

45
70

.40
0.2
0.4
0.6
0.8

1

8− 6− 4− 2− 0 2 4 6 8
0

10

20

30

40

50

1D pull distribution

Mean        0±      0 
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Constant  137.32± 65.12 
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1D pull distribution
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1D pull distribution



4561.0
4561.1

4561.2
4561.3

4561.4
4562.0

4562.1
4562.2

4562.3
4562.4

4563.0
4563.1

4563.2
4563.3

4563.4
4564.0

4564.1
4564.2

4564.3
4564.4

4565.0
4565.1

4565.2
4565.3

4565.4
4566.0

4566.1
4566.2

4566.3
4566.4

4567.0
4567.1

4567.2
4567.3

4567.4
4568.0

4568.1
4568.2

4568.3
4568.4

4569.0
4569.1

4569.2
4569.3

4569.4
4570.0

4570.1
4570.2

4570.3
4570.4

0

0.2

0.4

0.6

0.8

1

R
M

S
 (

pp
m

)
corr_usl_bpm8Y RMS (ppm)corr_usl_bpm8Y RMS (ppm)



0.01.0 2.03.04.0 5.06.0 7.08.09.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.046.047.048.049.0

6000−

4000−

2000−

0

2000

4000

6000

8000

 / ndf 2χ  38.96 / 49
p0        269.7±   125 

 / ndf 2χ  38.96 / 49
p0        269.7±   125 

corr_usr_bpm4eX (ppb)
45

61
.0

45
61

.1
45

61
.2

45
61

.3
45

61
.4

45
62

.0
45

62
.1

45
62

.2
45

62
.3

45
62

.4
45

63
.0

45
63

.1
45

63
.2

45
63

.3
45

63
.4

45
64

.0
45

64
.1

45
64

.2
45

64
.3

45
64

.4
45

65
.0

45
65

.1
45

65
.2

45
65

.3
45

65
.4

45
66

.0
45

66
.1

45
66

.2
45

66
.3

45
66

.4
45

67
.0

45
67

.1
45

67
.2

45
67

.3
45

67
.4

45
68

.0
45

68
.1

45
68

.2
45

68
.3

45
68

.4
45

69
.0

45
69

.1
45

69
.2

45
69

.3
45

69
.4

45
70

.0
45

70
.1

45
70

.2
45

70
.3

45
70

.4

2−
1−
0
1
2

3

8− 6− 4− 2− 0 2 4 6 8
0

2

4

6

8

10

12

1D pull distribution

Mean   0.1248± 0.01839 
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1D pull distribution
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p0        43.83±36.21 − 

 / ndf 2χ  52.08 / 49
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1D pull distribution

Mean   0.1443± 0.002744 
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1D pull distribution
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Mean   0.04118± 0.002628 
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1D pull distribution
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 / ndf 2χ  40.55 / 49
p0        128.6±23.08 − 

corr_usr_bpm1X (ppb)
45

61
.0

45
61

.1
45

61
.2

45
61

.3
45

61
.4

45
62

.0
45

62
.1

45
62

.2
45

62
.3

45
62

.4
45

63
.0

45
63

.1
45

63
.2

45
63

.3
45

63
.4

45
64

.0
45

64
.1

45
64

.2
45

64
.3

45
64

.4
45

65
.0

45
65

.1
45

65
.2

45
65

.3
45

65
.4

45
66

.0
45

66
.1

45
66

.2
45

66
.3

45
66

.4
45

67
.0

45
67

.1
45

67
.2

45
67

.3
45

67
.4

45
68

.0
45

68
.1

45
68

.2
45

68
.3

45
68

.4
45

69
.0

45
69

.1
45

69
.2

45
69

.3
45

69
.4

45
70

.0
45

70
.1

45
70

.2
45

70
.3

45
70

.4

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
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p0        23.91± 17.17 
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Mean   0.1458±0.005872 − 

Std Dev    0.1031±  1.031 

Underflow       0
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1D pull distribution
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p0        116.5± 45.76 
 / ndf 2χ  60.63 / 49
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Mean   0.1557± 0.0208 

Std Dev    0.1101±  1.101 
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Overflow        0
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1D pull distribution



4561.0
4561.1

4561.2
4561.3

4561.4
4562.0

4562.1
4562.2

4562.3
4562.4

4563.0
4563.1

4563.2
4563.3

4563.4
4564.0

4564.1
4564.2

4564.3
4564.4

4565.0
4565.1

4565.2
4565.3

4565.4
4566.0

4566.1
4566.2

4566.3
4566.4

4567.0
4567.1

4567.2
4567.3

4567.4
4568.0

4568.1
4568.2

4568.3
4568.4

4569.0
4569.1

4569.2
4569.3

4569.4
4570.0

4570.1
4570.2

4570.3
4570.4

40

60

80

100

120

R
M

S
 (

pp
m

)
corr_usr_bpm16X RMS (ppm)corr_usr_bpm16X RMS (ppm)



0.01.0 2.03.04.0 5.06.0 7.08.09.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.046.047.048.049.0

1500−

1000−

500−

0

500

1000

1500  / ndf 2χ  174.1 / 49
p0        30.87± 25.79 

 / ndf 2χ  174.1 / 49
p0        30.87± 25.79 
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Mean   0.2639± 0.02044 
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Underflow       0
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1D pull distribution
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 / ndf 2χ  3.629 / 49
p0        133.9± 6.836 

 / ndf 2χ  3.629 / 49
p0        133.9± 6.836 
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Mean   0.0381±0.003107 − 
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Underflow       0
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Constant  6.30± 33.48 
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1D pull distribution
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1500−
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 / ndf 2χ  74.45 / 49
p0        41.03± 96.86 

 / ndf 2χ  74.45 / 49
p0        41.03± 96.86 
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Mean   0.1725±0.0258 − 

Std Dev     0.122±   1.22 

Underflow       0

Overflow        0
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Constant  1.477± 7.384 
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1D pull distribution
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