
0.0 1.0 2.0 3.0
100

200

300

400

500

600

700

800

900
 / ndf 2χ  7.877 / 3

p0        63.25± 484.1 
 / ndf 2χ  7.877 / 3

p0        63.25± 484.1 
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1D pull distribution

Mean   0.7016± 0.007107 

Std Dev    0.4961±  1.403 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 5.142e

Constant  0.513± 1.005 

Mean      60.8740± 0.3018 

Sigma     6.33± 12.22 

1D pull distribution
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 / ndf 2χ  1.275 / 3
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Mean   0.2823± 0.01024 

Std Dev    0.1996± 0.5646 
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Overflow        0

 / ndf 2χ 05 / 1− 6.418e

Constant  0.503± 1.005 

Mean      2.966e+01±13 −1.861e− 

Sigma     4.598± 5.963 

1D pull distribution
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 / ndf 2χ  0.557 / 3
p0         11.2± 2.048 

 / ndf 2χ  0.557 / 3
p0         11.2± 2.048 
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1D pull distribution

Mean   0.1866±0.004169 − 

Std Dev    0.1319± 0.3731 

Underflow       0

Overflow        0

 / ndf 2χ  0.1015 / 0

Constant  5540.2±   331 

Mean      22.52± 14.51 

Sigma     3.70±  4.42 

1D pull distribution
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 / ndf 2χ  3.864 / 3
p0        11.03±7.749 − 

corr_Adet_bpm4aX (ppb)
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1D pull distribution

Mean   0.4915±0.0002341 − 

Std Dev    0.3475± 0.9829 

Underflow       0

Overflow        0

 / ndf 2χ  0.2649 / 0

Constant  245.47± 10.77 

Mean      121.74±22.67 − 

Sigma     6.84± 10.99 

1D pull distribution
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p0        17.52±0.9866 − 

 / ndf 2χ  0.08771 / 3
p0        17.52±0.9866 − 
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1D pull distribution

Mean   0.07404± 0.0005451 

Std Dev    0.05235± 0.1481 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 3.126e

Constant  0.023± 2.998 

Mean      1.444e+00±17 − 5.551e

Sigma     0.0199± 0.2964 

1D pull distribution
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 / ndf 2χ  0.6263 / 3
p0        72.63± 51.66 
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1D pull distribution

Mean   0.1979± 0.0004393 

Std Dev    0.1399± 0.3957 

Underflow       0

Overflow        0

 / ndf 2χ  0.1015 / 0

Constant  6115.5±   325 

Mean      28.14±14.45 − 

Sigma     4.39±  4.41 

1D pull distribution
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 / ndf 2χ  4.588 / 3
p0        12.12± 9.947 
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1D pull distribution

Mean   0.5355±0.009612 − 

Std Dev    0.3787±  1.071 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 8.524e

Constant  0.503± 1.005 

Mean      4.850e+01±13 − 4.993e

Sigma     8.257± 9.614 

1D pull distribution
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 / ndf 2χ  0.2596 / 3
p0        28.54± 56.24 
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1D pull distribution

Mean   0.1274± 0.003554 

Std Dev    0.09007± 0.2547 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 1.403e

Constant  20.083± 3.555 

Mean      1.5061±0.1238 − 

Sigma     1.5280± 0.2451 

1D pull distribution
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 / ndf 2χ  0.8947 / 3
p0        14.66± 4.587 
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1D pull distribution

Mean   0.2364±0.008538 − 

Std Dev    0.1672± 0.4729 

Underflow       0

Overflow        0

 / ndf 2χ  0.1015 / 0

Constant  5540.2±   331 

Mean      22.52± 14.51 

Sigma     3.70±  4.42 

1D pull distribution
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p0        68.92± 8.395 

 / ndf 2χ  3.689 / 3
p0        68.92± 8.395 
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1D pull distribution

Mean   0.4801± 0.00204 

Std Dev    0.3395± 0.9603 

Underflow       0

Overflow        0

 / ndf 2χ  0.1015 / 0

Constant  5160.8± 331.5 

Mean      42.22± 29.28 

Sigma     8.839± 8.835 

1D pull distribution
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 / ndf 2χ  15.29 / 3
p0        19.69±1.605 − 
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89 90 91 92

3−
2−
1−
0
1
2

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

1D pull distribution

Mean   0.9774± 0.04002 

Std Dev    0.6911±  1.955 

Underflow       0

Overflow        0

 / ndf 2χ  0.004392 / 0

Constant  0.000± 1.957 

Mean      1.36±0.25 − 

Sigma     0.000± 2.313 

1D pull distribution
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 / ndf 2χ  10.29 / 3

p0        157.9±175.4 − 
 / ndf 2χ  10.29 / 3

p0        157.9±175.4 − 
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1D pull distribution

Mean   0.8019± 0.01621 

Std Dev     0.567±  1.604 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 6.593e

Constant  0.499± 1.005 

Mean      78.892± 0.345 

Sigma     14.52± 15.78 

1D pull distribution
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p0        8.431± 1.055 

 / ndf 2χ  0.01966 / 3
p0        8.431± 1.055 

corr_Adet_bpm11Y (ppb)
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1D pull distribution

Mean   0.03505±0.0004901 − 

Std Dev    0.02479± 0.07011 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 3.126e

Constant  0.023± 2.998 

Mean      1.444e+00±17 − 5.551e

Sigma     0.0199± 0.2964 

1D pull distribution
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 / ndf 2χ  7.877 / 3

p0        63.25± 484.1 
 / ndf 2χ  7.877 / 3

p0        63.25± 484.1 

lagr_asym_us_avg (ppb)
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1D pull distribution

Mean   0.7016± 0.007107 

Std Dev    0.4961±  1.403 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 5.142e

Constant  0.513± 1.005 

Mean      60.8740± 0.3018 

Sigma     6.33± 12.22 

1D pull distribution
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 / ndf 2χ  0.5094 / 3

p0        61.25± 101.4 

lagr_asym_us_dd (ppb)
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1D pull distribution

Mean   0.1784±0.005823 − 

Std Dev    0.1262± 0.3568 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 3.126e

Constant  0.023± 2.998 

Mean      1.444e+00±17 − 5.551e

Sigma     0.0199± 0.2964 

1D pull distribution
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 / ndf 2χ  3.569 / 3
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1D pull distribution

Mean   0.4723± 0.009176 

Std Dev     0.334± 0.9446 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 2.23e

Constant  0.504± 1.005 

Mean      5.512e+01±13 −7.384e− 

Sigma     7.86± 10.98 

1D pull distribution
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 / ndf 2χ  5.135 / 3
p0        87.49± 585.5 

 / ndf 2χ  5.135 / 3
p0        87.49± 585.5 

lagr_asym_usl (ppb)
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1D pull distribution

Mean   0.5665± 0.001062 

Std Dev    0.4006±  1.133 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 4.047e

Constant  0.547± 1.006 

Mean      61.054± 0.371 

Sigma     11.47± 12.14 

1D pull distribution
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 / ndf 2χ  0.2571 / 3

p0        6.785±10.26 − 
 / ndf 2χ  0.2571 / 3

p0        6.785±10.26 − 

diff_bpm4eX (nm)
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1D pull distribution

Mean   0.1268±0.003433 − 

Std Dev    0.08963± 0.2535 
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Overflow        0

 / ndf 2χ 13 / 0− 3.126e

Constant  0.023± 2.998 

Mean      1.444e+00±17 − 5.551e

Sigma     0.0199± 0.2964 

1D pull distribution
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 / ndf 2χ  1.475 / 3
p0        2.862±0.1023 − 

 / ndf 2χ  1.475 / 3
p0        2.862±0.1023 − 

diff_bpm4eY (nm)
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1D pull distribution

Mean   0.3036± 0.008453 

Std Dev    0.2147± 0.6072 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 6.418e

Constant  0.503± 1.005 

Mean      2.966e+01±13 −1.861e− 

Sigma     4.598± 5.963 

1D pull distribution
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 / ndf 2χ  7.274 / 3
p0        1.136±1.469 − 

 / ndf 2χ  7.274 / 3
p0        1.136±1.469 − 
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1D pull distribution

Mean   0.6743± 0.007156 

Std Dev    0.4768±  1.349 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 1.403e

Constant  20.083± 3.555 

Mean      9.03650± 0.05726 

Sigma     9.168± 1.471 

1D pull distribution
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 / ndf 2χ  1.254 / 3
p0        4.422±0.02891 − 
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1D pull distribution

Mean     0.28± 0.00427 

Std Dev     0.198±   0.56 
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Overflow        0

 / ndf 2χ 08 / 0− 1.138e

Constant  0.000± 3.442 

Mean      1.414e+00±17 − 5.565e

Sigma     0.0000± 0.5088 

1D pull distribution
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p0        6.172± 8.808 

 / ndf 2χ  0.8644 / 3
p0        6.172± 8.808 

diff_bpm1X (nm)
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1D pull distribution

Mean   0.2324± 0.005206 

Std Dev    0.1643± 0.4648 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 6.418e

Constant  0.503± 1.005 

Mean      2.966e+01±13 −1.861e− 

Sigma     4.598± 5.963 

1D pull distribution
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p0        3.741± 2.357 

 / ndf 2χ  1.687 / 3
p0        3.741± 2.357 
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0.4−
0.2−

0
0.2
0.4
0.6
0.8

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1D pull distribution

Mean   0.3247±0.005573 − 

Std Dev    0.2296± 0.6494 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 6.418e

Constant  0.503± 1.005 

Mean      2.966e+01±13 −1.861e− 

Sigma     4.598± 5.963 

1D pull distribution
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2.6

2.7

2.8

2.9

3

3.1

3.2

R
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S
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)

diff_bpm1Y RMS (um)diff_bpm1Y RMS (um)



0.0 1.0 2.0 3.0
14−

12−

10−

8−

6−

4−

2−

0

2

4

 / ndf 2χ   0.37 / 3
p0        2.909±4.837 − 

 / ndf 2χ   0.37 / 3
p0        2.909±4.837 − 

diff_bpm16X (nm)
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0.3−
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0
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0.4
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8− 6− 4− 2− 0 2 4 6 8
0
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1

1.5
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3

1D pull distribution

Mean   0.1521±0.003922 − 

Std Dev    0.1075± 0.3041 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 1.403e

Constant  20.083± 3.555 

Mean      1.5061±0.1238 − 

Sigma     1.5280± 0.2451 

1D pull distribution
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3.45

3.5

3.55

3.6

R
M

S
 (
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)

diff_bpm16X RMS (um)diff_bpm16X RMS (um)



0.0 1.0 2.0 3.0

4−

2−

0

2

4

 / ndf 2χ  1.748 / 3
p0         1.17±0.2522 − 

 / ndf 2χ  1.748 / 3
p0         1.17±0.2522 − 

diff_bpm16Y (nm)
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0
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1

8− 6− 4− 2− 0 2 4 6 8
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0.4

0.6

0.8

1

1D pull distribution

Mean   0.3305± 0.01034 

Std Dev    0.2337± 0.6609 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 6.418e

Constant  0.503± 1.005 

Mean      2.966e+01±13 −1.861e− 

Sigma     4.598± 5.963 

1D pull distribution
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diff_bpm16Y RMS (um)diff_bpm16Y RMS (um)



0.0 1.0 2.0 3.0

20−

10−

0
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30

 / ndf 2χ  18.21 / 3
p0        3.406±0.2618 − 

 / ndf 2χ  18.21 / 3
p0        3.406±0.2618 − 

diff_bpm12X (nm)
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2−
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0
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8− 6− 4− 2− 0 2 4 6 8
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0.4

0.6

0.8

1

1D pull distribution

Mean    1.067±0.005924 − 

Std Dev    0.7544±  2.134 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 4.139e

Constant  0.539± 1.006 

Mean      104.8938± 0.8976 

Sigma     10.44± 20.76 

1D pull distribution
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diff_bpm12X RMS (um)diff_bpm12X RMS (um)



0.0 1.0 2.0 3.0

15−

10−

5−

0

5

10

 / ndf 2χ  6.503 / 3
p0        2.316±0.08786 − 

 / ndf 2χ  6.503 / 3
p0        2.316±0.08786 − 

diff_bpm12Y (nm)
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1−
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8− 6− 4− 2− 0 2 4 6 8
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0.4
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0.8

1
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1.4

1.6

1.8

2

1D pull distribution

Mean   0.6374± 0.02595 

Std Dev    0.4507±  1.275 

Underflow       0

Overflow        0

 / ndf 2χ  0.09727 / 0

Constant  1.440± 1.875 

Mean     05− 1.032e±16 −2.221e− 

Sigma     1.315± 1.457 

1D pull distribution
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diff_bpm12Y RMS (um)diff_bpm12Y RMS (um)



0.0 1.0 2.0 3.0

20−

10−

0
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30
 / ndf 2χ  8.685 / 3

p0        3.943± 3.957 
 / ndf 2χ  8.685 / 3

p0        3.943± 3.957 

diff_bpm11X (nm)
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8− 6− 4− 2− 0 2 4 6 8
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1

1D pull distribution

Mean   0.7367±0.01433 − 

Std Dev     0.521±  1.473 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 6.905e

Constant  0.505± 1.005 

Mean      68.17516±0.02438 − 

Sigma     7.24± 13.78 

1D pull distribution
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diff_bpm11X RMS (um)diff_bpm11X RMS (um)



0.0 1.0 2.0 3.0
6−

4−

2−

0

2
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6

 / ndf 2χ   3.12 / 3
p0        1.404± 0.1701 

 / ndf 2χ   3.12 / 3
p0        1.404± 0.1701 

diff_bpm11Y (nm)
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8− 6− 4− 2− 0 2 4 6 8
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3

1D pull distribution

Mean   0.4415± 0.01753 

Std Dev    0.3122±  0.883 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 3.126e

Constant  23.712± 2.998 

Mean      0.5±     0 

Sigma     7.4228± 0.8892 

1D pull distribution
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diff_bpm11Y RMS (um)diff_bpm11Y RMS (um)



0.0 1.0 2.0 3.0
100−

50−

0
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100
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 / ndf 2χ  1.657 / 3
p0        44.19± 93.31 

 / ndf 2χ  1.657 / 3
p0        44.19± 93.31 

corr_us_avg_bpm4eX (ppb)
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0
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8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4
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0.8

1

1D pull distribution

Mean   0.3217± 0.01167 

Std Dev    0.2275± 0.6435 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 6.418e

Constant  0.503± 1.005 

Mean      2.966e+01±13 −1.861e− 

Sigma     4.598± 5.963 

1D pull distribution
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)
corr_us_avg_bpm4eX RMS (ppm)corr_us_avg_bpm4eX RMS (ppm)
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10−
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 / ndf 2χ  0.7091 / 3
p0        9.925± 2.048 

 / ndf 2χ  0.7091 / 3
p0        9.925± 2.048 

corr_us_avg_bpm4eY (ppb)
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1D pull distribution

Mean   0.2105±0.004704 − 

Std Dev    0.1489±  0.421 

Underflow       0

Overflow        0

 / ndf 2χ  0.1015 / 0

Constant  5540.2±   331 

Mean      22.52± 14.51 

Sigma     3.70±  4.42 

1D pull distribution
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corr_us_avg_bpm4eY RMS (ppm)corr_us_avg_bpm4eY RMS (ppm)



0.0 1.0 2.0 3.0

40−

20−

0
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40

60  / ndf 2χ  3.859 / 3
p0        11.04±7.749 − 

 / ndf 2χ  3.859 / 3
p0        11.04±7.749 − 

corr_us_avg_bpm4aX (ppb)
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8− 6− 4− 2− 0 2 4 6 8
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4

1D pull distribution

Mean   0.4911±0.000234 − 

Std Dev    0.3473± 0.9823 

Underflow       0

Overflow        0

 / ndf 2χ  0.2649 / 0

Constant  245.47± 10.77 

Mean      121.74±22.67 − 

Sigma     6.84± 10.99 

1D pull distribution
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corr_us_avg_bpm4aX RMS (ppm)corr_us_avg_bpm4aX RMS (ppm)



0.0 1.0 2.0 3.0
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30−

20−

10−
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 / ndf 2χ  0.09589 / 3
p0        16.76±0.9866 − 

 / ndf 2χ  0.09589 / 3
p0        16.76±0.9866 − 

corr_us_avg_bpm4aY (ppb)
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2

1D pull distribution

Mean   0.07741± 0.00057 

Std Dev    0.05474± 0.1548 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 3.126e

Constant  0.023± 2.998 

Mean      1.444e+00±17 − 5.551e

Sigma     0.0199± 0.2964 

1D pull distribution
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corr_us_avg_bpm4aY RMS (ppm)corr_us_avg_bpm4aY RMS (ppm)



0.0 1.0 2.0 3.0

100−

0

100

200

300
 / ndf 2χ  0.6516 / 3

p0        71.21± 51.66 
 / ndf 2χ  0.6516 / 3

p0        71.21± 51.66 

corr_us_avg_bpm1X (ppb)
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1D pull distribution

Mean   0.2018± 0.0004481 

Std Dev    0.1427± 0.4036 

Underflow       0

Overflow        0

 / ndf 2χ  0.1015 / 0

Constant  6115.5±   325 

Mean      28.14±14.45 − 

Sigma     4.39±  4.41 

1D pull distribution
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corr_us_avg_bpm1X RMS (ppm)corr_us_avg_bpm1X RMS (ppm)



0.0 1.0 2.0 3.0

60−

40−

20−

0
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80  / ndf 2χ  4.536 / 3
p0        12.19± 9.947 

 / ndf 2χ  4.536 / 3
p0        12.19± 9.947 

corr_us_avg_bpm1Y (ppb)
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8− 6− 4− 2− 0 2 4 6 8
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0.8

1

1D pull distribution

Mean   0.5324±0.009557 − 

Std Dev    0.3765±  1.065 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 8.524e

Constant  0.503± 1.005 

Mean      4.850e+01±13 − 4.993e

Sigma     8.257± 9.614 

1D pull distribution
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140
 / ndf 2χ  0.3638 / 3

p0        24.11± 56.24 
 / ndf 2χ  0.3638 / 3

p0        24.11± 56.24 

corr_us_avg_bpm16X (ppb)
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1D pull distribution

Mean   0.1508± 0.004207 

Std Dev    0.1066± 0.3016 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 1.403e

Constant  20.083± 3.555 

Mean      1.5061±0.1238 − 

Sigma     1.5280± 0.2451 

1D pull distribution
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corr_us_avg_bpm16X RMS (ppm)corr_us_avg_bpm16X RMS (ppm)



0.0 1.0 2.0 3.0

40−

20−

0
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40

 / ndf 2χ  0.8794 / 3
p0        14.79± 4.587 

 / ndf 2χ  0.8794 / 3
p0        14.79± 4.587 

corr_us_avg_bpm16Y (ppb)
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1D pull distribution

Mean   0.2344±0.008465 − 

Std Dev    0.1658± 0.4688 

Underflow       0

Overflow        0

 / ndf 2χ  0.1015 / 0

Constant  5540.2±   331 

Mean      22.52± 14.51 

Sigma     3.70±  4.42 

1D pull distribution
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300−
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0
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 / ndf 2χ  3.587 / 3
p0        69.89± 8.395 

 / ndf 2χ  3.587 / 3
p0        69.89± 8.395 

corr_us_avg_bpm12X (ppb)
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1D pull distribution

Mean   0.4735± 0.002012 

Std Dev    0.3348±  0.947 

Underflow       0

Overflow        0

 / ndf 2χ  0.1015 / 0

Constant  5160.8± 331.5 

Mean      42.22± 29.28 

Sigma     8.839± 8.835 

1D pull distribution
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150−

100−

50−

0
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150

 / ndf 2χ  14.86 / 3
p0        19.97±1.605 − 

 / ndf 2χ  14.86 / 3
p0        19.97±1.605 − 

corr_us_avg_bpm12Y (ppb)

89 90 91 92

3−
2−
1−
0
1
2

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

1D pull distribution

Mean   0.9636± 0.03946 

Std Dev    0.6814±  1.927 

Underflow       0

Overflow        0

 / ndf 2χ  0.004392 / 0

Constant  0.000± 1.957 

Mean      1.36±0.25 − 

Sigma     0.000± 2.313 

1D pull distribution
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0.0 1.0 2.0 3.0

1000−

500−

0

500

1000
 / ndf 2χ  10.05 / 3

p0        159.8±175.4 − 
 / ndf 2χ  10.05 / 3

p0        159.8±175.4 − 

corr_us_avg_bpm11X (ppb)
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1

1D pull distribution

Mean   0.7924± 0.01601 

Std Dev    0.5603±  1.585 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 6.593e

Constant  0.499± 1.005 

Mean      78.892± 0.345 

Sigma     14.52± 15.78 

1D pull distribution
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 / ndf 2χ  0.01992 / 3
p0        8.376± 1.055 

 / ndf 2χ  0.01992 / 3
p0        8.376± 1.055 

corr_us_avg_bpm11Y (ppb)
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1D pull distribution

Mean   0.03529±0.0004934 − 

Std Dev    0.02495± 0.07057 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 3.126e

Constant  0.023± 2.998 

Mean      1.444e+00±17 − 5.551e

Sigma     0.0199± 0.2964 

1D pull distribution
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 / ndf 2χ  0.1969 / 3
p0        152.6± 214.4 

 / ndf 2χ  0.1969 / 3
p0        152.6± 214.4 

corr_us_dd_bpm4eX (ppb)
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1D pull distribution

Mean   0.1109± 0.002977 

Std Dev    0.07844± 0.2218 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 3.126e

Constant  0.023± 2.998 

Mean      1.444e+00±17 − 5.551e

Sigma     0.0199± 0.2964 

1D pull distribution
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 / ndf 2χ  0.4669 / 3
p0        19.18±0.6473 − 

 / ndf 2χ  0.4669 / 3
p0        19.18±0.6473 − 

corr_us_dd_bpm4eY (ppb)
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1D pull distribution

Mean   0.1708± 0.004548 

Std Dev    0.1208± 0.3416 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 3.126e

Constant  0.023± 2.998 

Mean      1.444e+00±17 − 5.551e

Sigma     0.0199± 0.2964 

1D pull distribution
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 / ndf 2χ  9.138 / 3
p0        10.58±11.96 − 

 / ndf 2χ  9.138 / 3
p0        10.58±11.96 − 

corr_us_dd_bpm4aX (ppb)
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1D pull distribution

Mean   0.7557± 0.006781 

Std Dev    0.5344±  1.511 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 1.403e

Constant  20.083± 3.555 

Mean      9.03650± 0.05726 

Sigma     9.168± 1.471 

1D pull distribution
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 / ndf 2χ  1.684 / 3
p0        24.56±0.07017 − 

 / ndf 2χ  1.684 / 3
p0        24.56±0.07017 − 
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1D pull distribution

Mean   0.3244±0.005061 − 

Std Dev    0.2294± 0.6488 

Underflow       0

Overflow        0

 / ndf 2χ 10 / 0− 8.405e

Constant  2.73±  2.52 

Mean      0.4083±0.2667 − 

Sigma     0.5950± 0.7846 

1D pull distribution
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 / ndf 2χ  0.1972 / 3
p0        116.1± 82.63 

 / ndf 2χ  0.1972 / 3
p0        116.1± 82.63 
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1D pull distribution

Mean    0.111± 0.001375 

Std Dev    0.07849±  0.222 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 1.403e

Constant  20.083± 3.555 

Mean      1.5061±0.1238 − 

Sigma     1.5280± 0.2451 

1D pull distribution
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p0        7.452± 12.49 

 / ndf 2χ  11.05 / 3
p0        7.452± 12.49 

corr_us_dd_bpm1Y (ppb)

89 90 91 92

2−
1.5−

1−
0.5−

0
0.5

1
1.5

2
2.5

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1D pull distribution

Mean    0.831±0.01307 − 

Std Dev    0.5876±  1.662 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 8.022e

Constant  0.506± 1.005 

Mean      85.97182± 0.02822 

Sigma     14.9±  17.4 

1D pull distribution
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p0        72.05± 122.5 

 / ndf 2χ  0.8542 / 3
p0        72.05± 122.5 
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1D pull distribution

Mean    0.231± 0.007312 

Std Dev    0.1634± 0.4621 

Underflow       0

Overflow        0

 / ndf 2χ 08 / 0− 1.138e

Constant  0.000± 3.442 

Mean      1.414e+00±17 − 5.537e

Sigma     0.0001± 0.5088 

1D pull distribution
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 / ndf 2χ  1.741 / 3
p0        3.317± 0.4333 

 / ndf 2χ  1.741 / 3
p0        3.317± 0.4333 
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1D pull distribution

Mean   0.3298± 0.01197 

Std Dev    0.2332± 0.6596 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 1.403e

Constant  20.083± 3.555 

Mean      4.518± 0.162 

Sigma     4.5839± 0.7354 

1D pull distribution
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p0        16.31± 5.731 

 / ndf 2χ  18.66 / 3
p0        16.31± 5.731 
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1D pull distribution

Mean     1.08± 0.007061 

Std Dev    0.7636±   2.16 

Underflow       0

Overflow        0

 / ndf 2χ  0.1544 / 0

Constant  2634.0± 148.6 

Mean      126.47± 66.96 

Sigma     10.96± 21.82 

1D pull distribution
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 / ndf 2χ  9.715 / 3
p0        4.571±1.645 − 
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1D pull distribution

Mean   0.7791± 0.03186 

Std Dev    0.5509±  1.558 

Underflow       0

Overflow        0

 / ndf 2χ  0.05718 / 0

Constant  1.435± 1.932 

Mean     06− 8.941e±16 −2.228e− 

Sigma     1.529± 1.876 

1D pull distribution
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p0        31.65± 39.91 
 / ndf 2χ  15.81 / 3

p0        31.65± 39.91 
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1D pull distribution

Mean    0.994±0.02067 − 

Std Dev    0.7028±  1.988 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 7.206e

Constant  0.503± 1.005 

Mean      99.2266±0.1014 − 

Sigma     14.87± 19.73 

1D pull distribution
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p0        6.318±0.2097 − 

 / ndf 2χ  3.677 / 3
p0        6.318±0.2097 − 
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1D pull distribution

Mean   0.4793±0.01789 − 

Std Dev    0.3389± 0.9586 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 3.126e

Constant  23.712± 2.998 

Mean      0.5±     0 

Sigma     7.4228± 0.8892 

1D pull distribution
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 / ndf 2χ  0.4626 / 3
p0        180.8± 307.7 

 / ndf 2χ  0.4626 / 3
p0        180.8± 307.7 

corr_usl_bpm4eX (ppb)
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1D pull distribution

Mean     0.17± 0.005366 

Std Dev    0.1202±   0.34 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 3.126e

Constant  0.023± 2.998 

Mean      1.444e+00±17 − 5.551e

Sigma     0.0199± 0.2964 

1D pull distribution
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1D pull distribution

Mean   0.08806± 0.001833 

Std Dev    0.06227± 0.1761 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 3.126e

Constant  0.023± 2.998 

Mean      1.444e+00±17 − 5.551e

Sigma     0.0199± 0.2964 

1D pull distribution



89 90 91 92

5

5.2

5.4

5.6

5.8

6

6.2

6.4

R
M

S
 (

pp
m

)
corr_usl_bpm4eY RMS (ppm)corr_usl_bpm4eY RMS (ppm)



0.0 1.0 2.0 3.0

100−

50−

0

50

100

 / ndf 2χ  12.11 / 3
p0        15.32±19.71 − 

 / ndf 2χ  12.11 / 3
p0        15.32±19.71 − 
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1D pull distribution

Mean     0.87± 0.004516 

Std Dev    0.6152±   1.74 

Underflow       0

Overflow        0

 / ndf 2χ  0.2963 / 0

Constant  63.501± 5.177 

Mean      130.37±30.05 − 

Sigma     15.05± 17.84 

1D pull distribution
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 / ndf 2χ  1.079 / 3
p0        27.61±1.057 − 
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1D pull distribution

Mean   0.2596±0.004156 − 

Std Dev    0.1836± 0.5193 

Underflow       0

Overflow        0

 / ndf 2χ 08 / 0− 2.116e

Constant  1.841± 2.181 

Mean     01− 3.629e±05 − 5.043e

Sigma     0.4698± 0.6406 

1D pull distribution
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 / ndf 2χ  0.3592 / 3
p0        180.1± 134.3 

 / ndf 2χ  0.3592 / 3
p0        180.1± 134.3 
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1D pull distribution

Mean   0.1498± 0.001064 

Std Dev    0.1059± 0.2997 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 3.126e

Constant  0.023± 2.998 

Mean      1.444e+00±17 − 5.551e

Sigma     0.0199± 0.2964 

1D pull distribution
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 / ndf 2χ  9.642 / 3
p0        16.33± 22.43 

 / ndf 2χ  9.642 / 3
p0        16.33± 22.43 
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1D pull distribution

Mean   0.7763±0.0131 − 

Std Dev    0.5489±  1.553 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 5.546e

Constant  0.507± 1.005 

Mean      80.5202± 0.2753 

Sigma     8.11± 16.16 

1D pull distribution
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 / ndf 2χ  0.6589 / 3
p0        90.97± 178.8 
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1D pull distribution

Mean   0.2029± 0.006907 

Std Dev    0.1435± 0.4058 
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Overflow        0

 / ndf 2χ  0.1015 / 0

Constant  5540.2±   331 

Mean      22.52± 14.51 

Sigma     3.70±  4.42 

1D pull distribution



89 90 91 92
110

112

114

116

118

120

122

124

126

128

R
M

S
 (

pp
m

)
corr_usl_bpm16X RMS (ppm)corr_usl_bpm16X RMS (ppm)



0.0 1.0 2.0 3.0

40−

20−

0

20

40
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p0        15.14±  5.02 

 / ndf 2χ  0.4128 / 3
p0        15.14±  5.02 
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1D pull distribution

Mean   0.1606±0.005647 − 

Std Dev    0.1136± 0.3212 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 3.126e

Constant  0.023± 2.998 

Mean      1.444e+00±17 − 5.551e

Sigma     0.0199± 0.2964 

1D pull distribution
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p0        76.66± 14.13 

 / ndf 2χ  6.977 / 3
p0        76.66± 14.13 
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1D pull distribution

Mean   0.6604± 0.003336 

Std Dev    0.4669±  1.321 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 5.174e

Constant  0.501± 1.005 

Mean      60.8079±0.3016 − 

Sigma     6.12± 12.22 

1D pull distribution
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 / ndf 2χ  19.44 / 3
p0        20.69±3.25 − 

 / ndf 2χ  19.44 / 3
p0        20.69±3.25 − 

corr_usl_bpm12Y (ppb)

89 90 91 92

3−
2−
1−
0
1
2
3

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

1D pull distribution

Mean    1.102± 0.04514 

Std Dev    0.7793±  2.204 

Underflow       0

Overflow        0

 / ndf 2χ  0.00217 / 0

Constant  0.00±  1.97 

Mean      1.6328±0.2546 − 

Sigma     0.000± 2.757 

1D pull distribution
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p0        130.2±135.5 − 
 / ndf 2χ  8.561 / 3
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1D pull distribution

Mean   0.7314± 0.01463 

Std Dev    0.5172±  1.463 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 6.894e

Constant  0.507± 1.005 

Mean      68.18871± 0.02439 

Sigma     6.90± 13.78 

1D pull distribution
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p0        11.08± 0.8457 
 / ndf 2χ  1.165 / 3
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1D pull distribution

Mean   0.2698±0.01058 − 

Std Dev    0.1908± 0.5397 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 6.418e

Constant  0.503± 1.005 

Mean      2.966e+01±13 −1.861e− 

Sigma     4.598± 5.963 

1D pull distribution



89 90 91 92
4

4.5

5

5.5

6

6.5

7

R
M

S
 (

pp
m

)
corr_usl_bpm11Y RMS (ppm)corr_usl_bpm11Y RMS (ppm)



0.0 1.0 2.0 3.0

400−

300−

200−

100−

0

100

200
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p0        131.3±121.1 − 
 / ndf 2χ  0.03033 / 3

p0        131.3±121.1 − 
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1D pull distribution

Mean   0.04354± 0.0004666 
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Underflow       0
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 / ndf 2χ 11 / 0− 1.403e

Constant  20.083± 3.555 

Mean      1.5061± 0.1238 

Sigma     1.5280± 0.2451 

1D pull distribution
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 / ndf 2χ  0.1015 / 0
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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
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1D pull distribution
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Sigma     0.0000± 0.5088 

1D pull distribution
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Sigma     4.598± 5.963 

1D pull distribution
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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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Constant  0.503± 1.005 

Mean      2.966e+01±13 −1.861e− 

Sigma     4.598± 5.963 

1D pull distribution
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