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1D pull distribution

Mean   0.1681±0.04136 − 

Std Dev    0.1189±  1.036 

Underflow       0

Overflow        0

 / ndf 2χ  2.581 / 6

Constant  1.633± 6.936 

Mean      0.25515± 0.06361 

Sigma     0.241± 1.132 

1D pull distribution
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1D pull distribution

Mean   0.1262±0.01149 − 

Std Dev    0.08923± 0.7779 

Underflow       0

Overflow        0

 / ndf 2χ  5.036 / 5

Constant  2.75± 10.62 

Mean      0.12664±0.06103 − 

Sigma     0.1277± 0.6612 

1D pull distribution
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p0        23.64± 2.251 
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1D pull distribution

Mean   0.04001± 0.004514 

Std Dev    0.02829± 0.2466 

Underflow       0

Overflow        0

 / ndf 2χ   1.51 / 1

Constant  6.4±  26.4 

Mean      0.05218±0.06933 − 

Sigma     0.0499± 0.2951 

1D pull distribution
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1D pull distribution

Mean   0.06519± 0.006311 

Std Dev    0.0461± 0.4019 

Underflow       0

Overflow        0

 / ndf 2χ  0.1331 / 1

Constant  3.88± 18.64 

Mean      0.07485±0.01532 − 

Sigma     0.0616± 0.4364 

1D pull distribution
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1D pull distribution

Mean   0.01584±0.001895 − 
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1D pull distribution
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p0        153.4±53.01 − 
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p0        153.4±53.01 − 
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1D pull distribution

Mean   0.08926±0.007531 − 

Std Dev    0.06312± 0.5502 

Underflow       0

Overflow        0

 / ndf 2χ  2.755 / 3

Constant  2.69± 12.71 

Mean      0.10430± 0.01579 

Sigma     0.0800± 0.5932 

1D pull distribution
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 / ndf 2χ  21.88 / 37
p0        25.59±19.51 − 
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p0        25.59±19.51 − 
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1D pull distribution

Mean   0.1231± 0.002231 

Std Dev    0.08703± 0.7587 

Underflow       0

Overflow        0

 / ndf 2χ  2.293 / 4

Constant  2.64± 10.45 

Mean      0.13372± 0.03829 

Sigma     0.1567± 0.7391 

1D pull distribution
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p0        60.26±5.175 − 
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corr_Adet_bpm16X (ppb)
49

36
.0

49
36

.1

49
36

.2

49
71

.0

49
71

.1

49
71

.2

49
72

.0

49
72

.1

49
72

.2

49
72

.3

49
72

.4

49
73

.0

49
73

.1

49
73

.2

49
73

.3

49
73

.4

49
74

.0

49
74

.1

49
74

.2

49
74

.3

49
75

.0

49
75

.1

49
75

.2

49
75

.3

49
76

.0

49
76

.1

49
76

.2

49
76

.3

49
77

.0

49
77

.1

49
77

.2

49
77

.3

49
77

.4

49
78

.0

49
79

.0

49
79

.1

49
79

.2

49
80

.0

1.5−
1−

0.5−
0

0.5
1

8− 6− 4− 2− 0 2 4 6 8
0

2

4

6

8

10

12

14

16

1D pull distribution

Mean   0.1073±0.01017 − 

Std Dev    0.07586± 0.6613 

Underflow       0

Overflow        0

 / ndf 2χ  6.473 / 4
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Mean      0.15139±0.04168 − 

Sigma     0.2037± 0.7911 

1D pull distribution
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Sigma     1.3369± 0.2533 

1D pull distribution
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1D pull distribution
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Mean   0.1726±0.05543 − 
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Underflow       0

Overflow        0

 / ndf 2χ  0.9247 / 6

Constant  1.571± 7.017 
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Sigma     0.237± 1.189 

1D pull distribution
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1D pull distribution

Mean   0.1356±0.004142 − 

Std Dev    0.09587± 0.8358 

Underflow       0

Overflow        0

 / ndf 2χ  4.466 / 4

Constant  2.529± 9.915 

Mean      0.1478± 0.1668 

Sigma     0.1616± 0.7374 

1D pull distribution
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1D pull distribution

Mean   0.1166± 0.01078 

Std Dev    0.08248± 0.7191 

Underflow       0

Overflow        0

 / ndf 2χ  1.089 / 4

Constant  2.48± 10.55 

Mean      0.1348±0.0199 − 

Sigma     0.1442± 0.7581 

1D pull distribution
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Mean   0.06886±0.004472 − 

Std Dev    0.04869± 0.4245 

Underflow       0

Overflow        0

 / ndf 2χ  1.134 / 1

Constant  4.20± 19.44 

Mean      0.07740± 0.01397 

Sigma     0.0596± 0.4054 

1D pull distribution



4936.0
4936.1

4936.2
4971.0

4971.1
4971.2

4972.0
4972.1

4972.2
4972.3

4972.4
4973.0

4973.1
4973.2

4973.3
4973.4

4974.0
4974.1

4974.2
4974.3

4975.0
4975.1

4975.2
4975.3

4976.0
4976.1

4976.2
4976.3

4977.0
4977.1

4977.2
4977.3

4977.4
4978.0

4979.0
4979.1

4979.2
4980.0

1.8

1.9

2

2.1

2.2

R
M

S
 (

um
)

diff_bpm4eY RMS (um)diff_bpm4eY RMS (um)



0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.012.0 13.0 14.015.0 16.0 17.018.0 19.020.0 21.0 22.023.0 24.025.0 26.0 27.028.0 29.0 30.031.0 32.033.0 34.0 35.036.0 37.0

40−

30−

20−

10−

0

10

20

30

40

 / ndf 2χ  16.47 / 37
p0        2.398±2.485 − 

 / ndf 2χ  16.47 / 37
p0        2.398±2.485 − 

diff_bpm4aX (nm)
49

36
.0

49
36

.1

49
36

.2

49
71

.0

49
71

.1

49
71

.2

49
72

.0

49
72

.1

49
72

.2

49
72

.3

49
72

.4

49
73

.0

49
73

.1

49
73

.2

49
73

.3

49
73

.4

49
74

.0

49
74

.1

49
74

.2

49
74

.3

49
75

.0

49
75

.1

49
75

.2

49
75

.3

49
76

.0

49
76

.1

49
76

.2

49
76

.3

49
77

.0

49
77

.1

49
77

.2

49
77

.3

49
77

.4

49
78

.0

49
79

.0

49
79

.1

49
79

.2

49
80

.0

1−
0.5−

0
0.5

1
1.5

8− 6− 4− 2− 0 2 4 6 8
0

2

4

6

8

10

1D pull distribution

Mean   0.1068± 0.01561 

Std Dev    0.07549± 0.6581 

Underflow       0

Overflow        0

 / ndf 2χ  2.486 / 4

Constant  2.38± 11.65 

Mean      0.112717± 0.003037 

Sigma     0.0797± 0.6525 

1D pull distribution
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1D pull distribution

Mean   0.04624±0.002032 − 

Std Dev    0.0327± 0.2851 

Underflow       0

Overflow        0

 / ndf 2χ  0.3072 / 1

Constant  4.96± 23.89 

Mean      0.05801± 0.01358 

Sigma     0.0430± 0.3361 

1D pull distribution
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1D pull distribution

Mean   0.1423±0.008846 − 

Std Dev    0.1006± 0.8772 

Underflow       0

Overflow        0

 / ndf 2χ  2.934 / 5

Constant  1.869± 8.443 

Mean      0.17383±0.00641 − 

Sigma     0.1612± 0.9215 

1D pull distribution
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1D pull distribution

Mean   0.09176± 0.002566 

Std Dev    0.06489± 0.5657 

Underflow       0

Overflow        0

 / ndf 2χ  0.9953 / 3

Constant  3.13± 13.89 

Mean      0.09667± 0.01515 

Sigma     0.091± 0.569 

1D pull distribution
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Mean   0.1147± 0.01328 

Std Dev    0.08107± 0.7068 

Underflow       0

Overflow        0

 / ndf 2χ  4.074 / 4

Constant  2.204± 9.218 

Mean      0.149786±0.007023 − 

Sigma     0.1555± 0.8032 

1D pull distribution
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1D pull distribution

Mean   0.1067±0.02423 − 

Std Dev    0.07546± 0.6578 

Underflow       0

Overflow        0

 / ndf 2χ  1.337 / 3

Constant  2.75± 11.61 

Mean      0.1223±0.0579 − 

Sigma     0.131± 0.683 

1D pull distribution
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1D pull distribution

Mean   0.1643± 0.006461 

Std Dev    0.1162±  1.013 

Underflow       0

Overflow        0

 / ndf 2χ  8.558 / 6

Constant  1.479± 5.708 

Mean      0.24306± 0.09647 

Sigma     0.252± 1.138 

1D pull distribution
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Mean   0.1505±0.01404 − 

Std Dev    0.1064± 0.9276 

Underflow       0

Overflow        0

 / ndf 2χ  6.066 / 6

Constant  3.21± 10.66 

Mean      0.12189± 0.02595 

Sigma     0.1555± 0.6376 

1D pull distribution
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1D pull distribution

Mean    0.157±0.003304 − 

Std Dev     0.111± 0.9677 

Underflow       0

Overflow        0

 / ndf 2χ  3.232 / 6

Constant  1.550± 7.206 

Mean      0.19608±0.04548 − 

Sigma     0.163± 1.056 

1D pull distribution
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1D pull distribution

Mean   0.09391±0.01076 − 

Std Dev    0.06641± 0.5789 

Underflow       0

Overflow        0

 / ndf 2χ  2.497 / 3

Constant  3.37± 14.24 

Mean      0.09095±0.07025 − 

Sigma     0.0902± 0.5315 

1D pull distribution
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1D pull distribution

Mean        0±      0 

Std Dev         0±      0 

Underflow       0

Overflow        0

 / ndf 2χ 09 / 0− 1.958e

Constant  120.26± 49.72 

Mean      0.8290± 0.4524 

Sigma     1.3369± 0.2533 

1D pull distribution
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1D pull distribution

Mean        0±      0 

Std Dev         0±      0 

Underflow       0
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Mean      0.8290± 0.4524 
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1D pull distribution



4936.0
4936.1

4936.2
4971.0

4971.1
4971.2

4972.0
4972.1

4972.2
4972.3

4972.4
4973.0

4973.1
4973.2

4973.3
4973.4

4974.0
4974.1

4974.2
4974.3

4975.0
4975.1

4975.2
4975.3

4976.0
4976.1

4976.2
4976.3

4977.0
4977.1

4977.2
4977.3

4977.4
4978.0

4979.0
4979.1

4979.2
4980.0

0

0.2

0.4

0.6

0.8

1

R
M

S
 (

um
)

diff_bpm8Y RMS (um)diff_bpm8Y RMS (um)



0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.012.0 13.0 14.015.0 16.0 17.018.0 19.020.0 21.0 22.023.0 24.025.0 26.0 27.028.0 29.0 30.031.0 32.033.0 34.0 35.036.0 37.0

2000−

1500−

1000−

500−

0

500

1000

1500

2000
 / ndf 2χ  29.87 / 37

p0         93.3±44.57 − 
 / ndf 2χ  29.87 / 37

p0         93.3±44.57 − 

corr_us_avg_bpm4eX (ppb)
49

36
.0

49
36

.1

49
36

.2

49
71

.0

49
71

.1

49
71

.2

49
72

.0

49
72

.1

49
72

.2

49
72

.3

49
72

.4

49
73

.0

49
73

.1

49
73

.2

49
73

.3

49
73

.4

49
74

.0

49
74

.1

49
74

.2

49
74

.3

49
75

.0

49
75

.1

49
75

.2

49
75

.3

49
76

.0

49
76

.1

49
76

.2

49
76

.3

49
77

.0

49
77

.1

49
77

.2

49
77

.3

49
77

.4

49
78

.0

49
79

.0

49
79

.1

49
79

.2

49
80

.0

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   0.1438±0.0131 − 

Std Dev    0.1017± 0.8866 
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 / ndf 2χ  9.238 / 6

Constant  2.665± 9.711 

Mean      0.1222±0.1393 − 

Sigma     0.1270± 0.6303 

1D pull distribution
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Mean   0.04514± 0.005093 

Std Dev    0.03192± 0.2783 
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 / ndf 2χ   1.51 / 1

Constant  6.4±  26.4 
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1D pull distribution
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1D pull distribution

Mean   0.06515± 0.006307 

Std Dev    0.04607± 0.4016 

Underflow       0

Overflow        0

 / ndf 2χ  0.1331 / 1

Constant  3.88± 18.64 

Mean      0.07485±0.01532 − 

Sigma     0.0616± 0.4364 

1D pull distribution
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1D pull distribution

Mean   0.01657±0.001982 − 

Std Dev    0.01171± 0.1021 

Underflow       0

Overflow        0

 / ndf 2χ 10 / 0− 1.568e

Constant  72.99± 28.72 

Mean      0.11741± 0.01702 

Sigma     1.4227± 0.2935 

1D pull distribution
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1D pull distribution

Mean   0.09104±0.007681 − 

Std Dev    0.06438± 0.5612 

Underflow       0

Overflow        0

 / ndf 2χ  2.755 / 3

Constant  2.69± 12.71 

Mean      0.10430± 0.01579 

Sigma     0.0800± 0.5932 

1D pull distribution
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1D pull distribution

Mean   0.1224± 0.002219 

Std Dev    0.08653± 0.7544 

Underflow       0

Overflow        0

 / ndf 2χ  2.293 / 4

Constant  2.64± 10.45 

Mean      0.13372± 0.03829 

Sigma     0.1567± 0.7391 

1D pull distribution
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Mean    0.127±0.01204 − 

Std Dev    0.0898± 0.7829 

Underflow       0

Overflow        0

 / ndf 2χ  3.806 / 4

Constant  2.005± 8.422 

Mean      0.18402± 0.03195 

Sigma     0.1958± 0.9068 

1D pull distribution
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Mean   0.08299± 0.01985 

Std Dev    0.05868± 0.5116 

Underflow       0

Overflow        0

 / ndf 2χ  1.559 / 2

Constant  3.39± 14.08 

Mean      0.1163± 0.1142 

Sigma     0.1284± 0.5759 

1D pull distribution
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Sigma     1.3369± 0.2533 

1D pull distribution
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1D pull distribution
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1D pull distribution
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Mean   0.09616±0.006395 − 

Std Dev     0.068± 0.5928 

Underflow       0

Overflow        0

 / ndf 2χ  1.966 / 3

Constant  2.62± 12.75 

Mean      0.105763±0.008582 − 

Sigma     0.0780± 0.6053 

1D pull distribution



4936.0
4936.1

4936.2
4971.0

4971.1
4971.2

4972.0
4972.1

4972.2
4972.3

4972.4
4973.0

4973.1
4973.2

4973.3
4973.4

4974.0
4974.1

4974.2
4974.3

4975.0
4975.1

4975.2
4975.3

4976.0
4976.1

4976.2
4976.3

4977.0
4977.1

4977.2
4977.3

4977.4
4978.0

4979.0
4979.1

4979.2
4980.0

70

80

90

100

110

120

130
R

M
S

 (
pp

m
)

corr_us_dd_bpm1X RMS (ppm)corr_us_dd_bpm1X RMS (ppm)



0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.012.0 13.0 14.015.0 16.0 17.018.0 19.020.0 21.0 22.023.0 24.025.0 26.0 27.028.0 29.0 30.031.0 32.033.0 34.0 35.036.0 37.0

400−

300−

200−

100−

0

100

200

300

400  / ndf 2χ  55.82 / 37
p0        15.73±19.9 − 

 / ndf 2χ  55.82 / 37
p0        15.73±19.9 − 

corr_us_dd_bpm1Y (ppb)
49

36
.0

49
36

.1

49
36

.2

49
71

.0

49
71

.1

49
71

.2

49
72

.0

49
72

.1

49
72

.2

49
72

.3

49
72

.4

49
73

.0

49
73

.1

49
73

.2

49
73

.3

49
73

.4

49
74

.0

49
74

.1

49
74

.2

49
74

.3

49
75

.0

49
75

.1

49
75

.2

49
75

.3

49
76

.0

49
76

.1

49
76

.2

49
76

.3

49
77

.0

49
77

.1

49
77

.2

49
77

.3

49
77

.4

49
78

.0

49
79

.0

49
79

.1

49
79

.2

49
80

.0

2−
1−
0
1
2

8− 6− 4− 2− 0 2 4 6 8
0

1

2

3

4

5

6

7

8

9

1D pull distribution
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Mean   0.1362±0.02499 − 

Std Dev    0.09632± 0.8397 

Underflow       0

Overflow        0

 / ndf 2χ  4.903 / 4

Constant  2.65± 10.67 

Mean      0.1274±0.2661 − 
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1D pull distribution
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1D pull distribution
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Mean   0.1495±0.01896 − 
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1D pull distribution
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1D pull distribution
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1D pull distribution
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1D pull distribution

Mean        0±      0 

Std Dev         0±      0 
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 / ndf 2χ 09 / 0− 1.958e

Constant  120.26± 49.72 
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Sigma     1.3369± 0.2533 

1D pull distribution
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1D pull distribution
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1D pull distribution

Mean   0.1333±0.01073 − 
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1D pull distribution
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Mean   0.02741± 0.00229 
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Constant  68.67± 30.03 
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1D pull distribution
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Mean   0.1229± 0.01613 

Std Dev    0.08691± 0.7577 

Underflow       0

Overflow        0

 / ndf 2χ  0.4461 / 4

Constant  2.079± 9.814 
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1D pull distribution
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1D pull distribution
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1D pull distribution



4936.0
4936.1

4936.2
4971.0

4971.1
4971.2

4972.0
4972.1

4972.2
4972.3

4972.4
4973.0

4973.1
4973.2

4973.3
4973.4

4974.0
4974.1

4974.2
4974.3

4975.0
4975.1

4975.2
4975.3

4976.0
4976.1

4976.2
4976.3

4977.0
4977.1

4977.2
4977.3

4977.4
4978.0

4979.0
4979.1

4979.2
4980.0

120

140

160

180

200

R
M

S
 (

pp
m

)
corr_usl_bpm1X RMS (ppm)corr_usl_bpm1X RMS (ppm)



0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.012.0 13.0 14.015.0 16.0 17.018.0 19.020.0 21.0 22.023.0 24.025.0 26.0 27.028.0 29.0 30.031.0 32.033.0 34.0 35.036.0 37.0

800−

600−

400−

200−

0

200

400

600

800
 / ndf 2χ   47.1 / 37

p0        34.48±39.41 − 
 / ndf 2χ   47.1 / 37

p0        34.48±39.41 − 

corr_usl_bpm1Y (ppb)
49

36
.0

49
36

.1

49
36

.2

49
71

.0

49
71

.1

49
71

.2

49
72

.0

49
72

.1

49
72

.2

49
72

.3

49
72

.4

49
73

.0

49
73

.1

49
73

.2

49
73

.3

49
73

.4

49
74

.0

49
74

.1

49
74

.2

49
74

.3

49
75

.0

49
75

.1

49
75

.2

49
75

.3

49
76

.0

49
76

.1

49
76

.2

49
76

.3

49
77

.0

49
77

.1

49
77

.2

49
77

.3

49
77

.4

49
78

.0

49
79

.0

49
79

.1

49
79

.2

49
80

.0

2−
1−
0
1
2

8− 6− 4− 2− 0 2 4 6 8
0

2

4

6

8

10

1D pull distribution
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1D pull distribution

Mean   0.1079±0.01359 − 

Std Dev    0.07626± 0.6649 

Underflow       0

Overflow        0

 / ndf 2χ   2.27 / 3

Constant  2.413± 9.926 

Mean      0.15261± 0.04545 

Sigma     0.1803± 0.7993 

1D pull distribution
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Mean   0.05371± 0.01392 
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Sigma     0.0512± 0.3555 

1D pull distribution
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p0        161.9± 175.9 
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1D pull distribution

Mean   0.09395±0.0006077 − 

Std Dev    0.06643± 0.5791 

Underflow       0
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Sigma     0.0763± 0.6158 

1D pull distribution
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p0        43.68±5.984 − 
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1D pull distribution

Mean   0.2148±0.02258 − 

Std Dev    0.1519±  1.324 

Underflow       0

Overflow        0

 / ndf 2χ   5.05 / 9

Constant  1.519± 5.432 

Mean      0.2557±0.1726 − 

Sigma     0.349± 1.342 

1D pull distribution
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p0        274.9± 204.3 
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p0        274.9± 204.3 
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1D pull distribution

Mean   0.1458± 0.001784 

Std Dev    0.1031± 0.8989 

Underflow       0

Overflow        0

 / ndf 2χ  1.375 / 4

Constant  1.470± 7.357 

Mean      0.395± 0.225 

Sigma     0.360± 1.351 

1D pull distribution
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p0        23.39± 7.051 
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p0        23.39± 7.051 

corr_usl_bpm11Y (ppb)
49

36
.0

49
36

.1

49
36

.2

49
71

.0

49
71

.1

49
71

.2

49
72

.0

49
72

.1

49
72

.2

49
72

.3

49
72

.4

49
73

.0

49
73

.1

49
73

.2

49
73

.3

49
73

.4

49
74

.0

49
74

.1

49
74

.2

49
74

.3

49
75

.0

49
75

.1

49
75

.2

49
75

.3

49
76

.0

49
76

.1

49
76

.2

49
76

.3

49
77

.0

49
77

.1

49
77

.2

49
77

.3

49
77

.4

49
78

.0

49
79

.0

49
79

.1

49
79

.2

49
80

.0

0.6−
0.4−
0.2−

0
0.2
0.4
0.6
0.8

8− 6− 4− 2− 0 2 4 6 8
0

2

4

6

8

10

12

14

16

18

20

1D pull distribution

Mean   0.04882± 0.006389 

Std Dev    0.03452± 0.3009 

Underflow       0

Overflow        0

 / ndf 2χ  0.01265 / 1

Constant  4.86± 23.98 

Mean      0.05492±0.04201 − 

Sigma     0.0409± 0.3375 

1D pull distribution
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