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 / ndf 2χ  5.289 / 3
p0        54.77± 454.5 

 / ndf 2χ  5.289 / 3
p0        54.77± 454.5 
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1D pull distribution

Mean   0.5728± 0.1001 

Std Dev     0.405±  1.146 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 4.097e

Constant  0.625± 1.006 

Mean      55.8679±0.4163 − 

Sigma     10.51± 12.15 

1D pull distribution
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 / ndf 2χ  0.0493 / 3

p0        43.61±17.24 − 
 / ndf 2χ  0.0493 / 3

p0        43.61±17.24 − 

corr_Adet_bpm4eX (ppb)
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1D pull distribution

Mean   0.0555± 0.001869 

Std Dev    0.03924±  0.111 

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        9.696± 2.935 

 / ndf 2χ  1.208 / 3
p0        9.696± 2.935 

corr_Adet_bpm4eY (ppb)
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1D pull distribution

Mean   0.2747± 0.002124 

Std Dev    0.1943± 0.5495 

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  0.07502 / 3
p0        9.551±1.168 − 

 / ndf 2χ  0.07502 / 3
p0        9.551±1.168 − 

corr_Adet_bpm4aX (ppb)
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1D pull distribution

Mean   0.06843± 0.005027 

Std Dev    0.04839± 0.1369 

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        15.17±19.81 − 

 / ndf 2χ  3.767 / 3
p0        15.17±19.81 − 

corr_Adet_bpm4aY (ppb)
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1D pull distribution

Mean   0.4837±0.07566 − 

Std Dev    0.3421± 0.9675 

Underflow       0

Overflow        0

 / ndf 2χ 07 / 0− 2.281e

Constant  1.548± 2.059 

Mean     01− 6.53e±05 − 3.46e

Sigma     0.798± 1.109 

1D pull distribution
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 / ndf 2χ  3.413 / 3
p0        62.89± 17.23 

 / ndf 2χ  3.413 / 3
p0        62.89± 17.23 

corr_Adet_bpm1X (ppb)

26 27 28 29

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   0.4611±0.05227 − 

Std Dev    0.3261± 0.9223 

Underflow       0

Overflow        0

 / ndf 2χ  0.1015 / 0

Constant  8791.5± 333.3 

Mean      74.9±29.3 − 

Sigma     8.758± 8.839 

1D pull distribution
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p0        10.49± 12.76 
 / ndf 2χ  1.328 / 3

p0        10.49± 12.76 

corr_Adet_bpm1Y (ppb)
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1D pull distribution

Mean   0.2881± 0.01084 

Std Dev    0.2037± 0.5761 

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  4.126 / 3
p0        24.71±4.215 − 

 / ndf 2χ  4.126 / 3
p0        24.71±4.215 − 

corr_Adet_bpm16X (ppb)
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1D pull distribution

Mean   0.5065±0.07257 − 

Std Dev    0.3581±  1.013 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 5.129e

Constant  0.515± 1.005 

Mean      50.2617683±0.0008048 − 

Sigma     5.28± 10.17 

1D pull distribution
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p0        12.69±2.49 − 

 / ndf 2χ  0.8957 / 3
p0        12.69±2.49 − 

corr_Adet_bpm16Y (ppb)
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1D pull distribution

Mean   0.2363±0.02234 − 

Std Dev    0.1671± 0.4727 

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  0.6661 / 3
p0        59.67±1.279 − 

 / ndf 2χ  0.6661 / 3
p0        59.67±1.279 − 

corr_Adet_bpm12X (ppb)
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1D pull distribution

Mean   0.2039±0.0164 − 

Std Dev    0.1442± 0.4077 

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  3.506 / 3
p0        17.05±19.57 − 

 / ndf 2χ  3.506 / 3
p0        17.05±19.57 − 
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1D pull distribution

Mean   0.4669±0.0678 − 

Std Dev    0.3301± 0.9338 

Underflow       0

Overflow        0

 / ndf 2χ   0.24 / 0

Constant  608.90± 19.84 

Mean      116.01±20.54 − 

Sigma     6.863± 8.739 

1D pull distribution
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p0        136.7± 28.83 
 / ndf 2χ  1.099 / 3

p0        136.7± 28.83 

corr_Adet_bpm11X (ppb)
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1D pull distribution

Mean    0.262±0.01081 − 

Std Dev    0.1853± 0.5241 

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   3.29 / 3
p0          7.3±11.02 − 

 / ndf 2χ   3.29 / 3
p0          7.3±11.02 − 
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1D pull distribution

Mean   0.4517±0.07982 − 

Std Dev    0.3194± 0.9033 

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  5.289 / 3
p0        54.77± 454.5 

 / ndf 2χ  5.289 / 3
p0        54.77± 454.5 

lagr_asym_us_avg (ppb)
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1D pull distribution

Mean   0.5728± 0.1001 

Std Dev     0.405±  1.146 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 4.097e

Constant  0.625± 1.006 

Mean      55.8679±0.4163 − 

Sigma     10.51± 12.15 

1D pull distribution
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 / ndf 2χ  1.107 / 3

p0        53.03± 14.48 
 / ndf 2χ  1.107 / 3

p0        53.03± 14.48 

lagr_asym_us_dd (ppb)
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1D pull distribution

Mean   0.2624± 0.03607 

Std Dev    0.1856± 0.5249 

Underflow       0

Overflow        0

 / ndf 2χ 08 / 0− 2.116e

Constant  1.840± 2.181 

Mean     01− 3.627e±05 −5.043e− 

Sigma     0.4697± 0.6406 

1D pull distribution
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 / ndf 2χ  1.567 / 3

p0        76.07±   440 
 / ndf 2χ  1.567 / 3

p0        76.07±   440 

lagr_asym_usr (ppb)

26 27 28 29

0.8−
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

0.2

0.4

0.6

0.8

1

1D pull distribution

Mean    0.312± 0.04691 

Std Dev    0.2206± 0.6241 

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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900  / ndf 2χ  5.035 / 3
p0        75.75±   469 

 / ndf 2χ  5.035 / 3
p0        75.75±   469 

lagr_asym_usl (ppb)
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1D pull distribution

Mean   0.5588± 0.09761 

Std Dev    0.3952±  1.118 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 4.097e

Constant  0.625± 1.006 

Mean      55.8679±0.4163 − 

Sigma     10.51± 12.15 

1D pull distribution
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 / ndf 2χ    3.9 / 3
p0        5.875± 0.8921 

 / ndf 2χ    3.9 / 3
p0        5.875± 0.8921 

diff_bpm4eX (nm)
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1D pull distribution

Mean   0.4932± 0.04411 

Std Dev    0.3487± 0.9864 

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  4.177 / 3

p0        2.478±2.271 − 
 / ndf 2χ  4.177 / 3

p0        2.478±2.271 − 

diff_bpm4eY (nm)
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1D pull distribution

Mean   0.5098±0.06837 − 

Std Dev    0.3605±   1.02 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 5.129e

Constant  0.515± 1.005 

Mean      50.2617683±0.0008048 − 

Sigma     5.28± 10.17 

1D pull distribution
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 / ndf 2χ  1.428 / 3
p0        0.9834± 0.2907 

 / ndf 2χ  1.428 / 3
p0        0.9834± 0.2907 

diff_bpm4aX (nm)
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1D pull distribution

Mean   0.2987±0.00905 − 

Std Dev    0.2112± 0.5974 

Underflow       0

Overflow        0

 / ndf 2χ 08 / 0− 2.116e

Constant  1.840± 2.181 

Mean     01− 3.627e±05 −5.043e− 

Sigma     0.4697± 0.6406 

1D pull distribution
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p0        3.828±2.33 − 

 / ndf 2χ  5.406 / 3
p0        3.828±2.33 − 

diff_bpm4aY (nm)
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1D pull distribution

Mean   0.5798±0.08309 − 

Std Dev      0.41±   1.16 

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  4.081 / 3
p0        5.344± 0.02772 

 / ndf 2χ  4.081 / 3
p0        5.344± 0.02772 

diff_bpm1X (nm)
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1D pull distribution

Mean   0.5045±0.04717 − 

Std Dev    0.3567±  1.009 

Underflow       0

Overflow        0

 / ndf 2χ  0.1015 / 0

Constant  8791.5± 333.3 

Mean      74.9±29.3 − 

Sigma     8.758± 8.839 

1D pull distribution
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 / ndf 2χ  3.138 / 3

p0        3.239±0.4528 − 
 / ndf 2χ  3.138 / 3

p0        3.239±0.4528 − 

diff_bpm1Y (nm)
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1D pull distribution

Mean   0.4414±0.07148 − 

Std Dev    0.3121± 0.8829 

Underflow       0

Overflow        0

 / ndf 2χ 09 / 0− 1.054e

Constant  2.73±  2.52 

Mean      0.4081± 0.2667 

Sigma     0.5947± 0.7846 

1D pull distribution
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0.0 1.0 2.0 3.0

10−

5−

0

5

10

 / ndf 2χ   4.59 / 3
p0        2.518± 0.1489 

 / ndf 2χ   4.59 / 3
p0        2.518± 0.1489 

diff_bpm16X (nm)

26 27 28 29

1.5−
1−
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0.5
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8− 6− 4− 2− 0 2 4 6 8
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10
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16

1D pull distribution

Mean    0.535± 0.0521 

Std Dev    0.3783±   1.07 

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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diff_bpm16X RMS (um)diff_bpm16X RMS (um)



0.0 1.0 2.0 3.0

3−

2−

1−

0

1

2

3

4

5  / ndf 2χ   1.07 / 3
p0        1.013± 0.1092 

 / ndf 2χ   1.07 / 3
p0        1.013± 0.1092 

diff_bpm16Y (nm)
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0.2−

0
0.2
0.4
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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   0.2578±  0.041 

Std Dev    0.1823± 0.5155 

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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1.6

1.7
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diff_bpm16Y RMS (um)diff_bpm16Y RMS (um)



0.0 1.0 2.0 3.0

10−

5−

0

5

10

15  / ndf 2χ  1.767 / 3
p0        2.949±0.3517 − 

 / ndf 2χ  1.767 / 3
p0        2.949±0.3517 − 

diff_bpm12X (nm)
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35

1D pull distribution

Mean    0.332± 0.02904 

Std Dev    0.2348± 0.6641 

Underflow       0

Overflow        0

 / ndf 2χ  0.03927 / 0

Constant  6393.7± 488.6 

Mean      40.27±23.66 − 

Sigma     4.625± 6.874 

1D pull distribution
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0.0 1.0 2.0 3.0
15−

10−

5−

0

5

 / ndf 2χ  4.625 / 3
p0        2.005±3.066 − 

 / ndf 2χ  4.625 / 3
p0        2.005±3.066 − 

diff_bpm12Y (nm)
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1−
0.5−

0
0.5

1
1.5

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1D pull distribution

Mean   0.5364±0.07259 − 

Std Dev    0.3793±  1.073 

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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diff_bpm12Y RMS (um)diff_bpm12Y RMS (um)



0.0 1.0 2.0 3.0

15−

10−

5−

0

5

10

15
 / ndf 2χ  1.265 / 3

p0        3.414±0.9412 − 
 / ndf 2χ  1.265 / 3

p0        3.414±0.9412 − 

diff_bpm11X (nm)
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0
0.2
0.4
0.6
0.8

8− 6− 4− 2− 0 2 4 6 8
0
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0.4

0.6

0.8

1

1D pull distribution

Mean   0.2811± 0.01334 

Std Dev    0.1988± 0.5622 

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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0.0 1.0 2.0 3.0

8−

6−

4−

2−

0

2

4

6
 / ndf 2χ  6.717 / 3

p0        1.215±1.349 − 
 / ndf 2χ  6.717 / 3

p0        1.215±1.349 − 

diff_bpm11Y (nm)
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3.5

1D pull distribution

Mean   0.6458±0.1041 − 

Std Dev    0.4567±  1.292 

Underflow       0

Overflow        0

 / ndf 2χ 07 / 0− 3.093e

Constant  5.691± 3.479 

Mean      0.4538± 0.2666 

Sigma     0.803± 1.013 

1D pull distribution
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0.0 1.0 2.0 3.0

120−

100−

80−

60−

40−

20−

0
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40

60

80

 / ndf 2χ  0.06404 / 3
p0        38.26±17.24 − 

 / ndf 2χ  0.06404 / 3
p0        38.26±17.24 − 

corr_us_avg_bpm4eX (ppb)
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3

1D pull distribution

Mean   0.06326± 0.00213 

Std Dev    0.04473± 0.1265 

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_bpm4eX RMS (ppm)corr_us_avg_bpm4eX RMS (ppm)
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0
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30

 / ndf 2χ  1.538 / 3
p0        8.593± 2.935 

 / ndf 2χ  1.538 / 3
p0        8.593± 2.935 

corr_us_avg_bpm4eY (ppb)
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1

1D pull distribution

Mean     0.31± 0.002397 

Std Dev    0.2192±   0.62 

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



26 27 28 29

8

10

12

14

16

18

R
M

S
 (

pp
m

)
corr_us_avg_bpm4eY RMS (ppm)corr_us_avg_bpm4eY RMS (ppm)



0.0 1.0 2.0 3.0
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10−
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 / ndf 2χ  0.07493 / 3
p0        9.557±1.168 − 

 / ndf 2χ  0.07493 / 3
p0        9.557±1.168 − 

corr_us_avg_bpm4aX (ppb)
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1D pull distribution

Mean   0.06839± 0.005024 

Std Dev    0.04836± 0.1368 

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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20−
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40

 / ndf 2χ  4.118 / 3
p0        14.51±19.81 − 

 / ndf 2χ  4.118 / 3
p0        14.51±19.81 − 

corr_us_avg_bpm4aY (ppb)
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2

1D pull distribution

Mean   0.5058±0.07911 − 

Std Dev    0.3577±  1.012 

Underflow       0

Overflow        0

 / ndf 2χ 07 / 0− 2.281e

Constant  1.548± 2.059 

Mean     01− 6.53e±05 − 3.46e

Sigma     0.798± 1.109 

1D pull distribution
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300−

200−

100−

0

100

200

300

 / ndf 2χ  3.551 / 3
p0        61.66± 17.23 

 / ndf 2χ  3.551 / 3
p0        61.66± 17.23 

corr_us_avg_bpm1X (ppb)
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1D pull distribution

Mean   0.4703±0.05331 − 

Std Dev    0.3326± 0.9407 

Underflow       0

Overflow        0

 / ndf 2χ  0.1015 / 0

Constant  8791.5± 333.3 

Mean      74.9±29.3 − 

Sigma     8.758± 8.839 

1D pull distribution
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10−
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 / ndf 2χ  1.313 / 3

p0        10.55± 12.76 
 / ndf 2χ  1.313 / 3

p0        10.55± 12.76 

corr_us_avg_bpm1Y (ppb)
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1

1D pull distribution

Mean   0.2864± 0.01078 

Std Dev    0.2025± 0.5728 

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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150−

100−

50−

0
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 / ndf 2χ  5.781 / 3
p0        20.87±4.215 − 

 / ndf 2χ  5.781 / 3
p0        20.87±4.215 − 

corr_us_avg_bpm16X (ppb)
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1D pull distribution

Mean   0.5996±0.08591 − 

Std Dev     0.424±  1.199 

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  0.8804 / 3
p0         12.8±2.49 − 

 / ndf 2χ  0.8804 / 3
p0         12.8±2.49 − 

corr_us_avg_bpm16Y (ppb)
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1D pull distribution

Mean   0.2343±0.02215 − 

Std Dev    0.1657± 0.4686 

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



26 27 28 29

15

16

17

18

19

20

21

22
R

M
S

 (
pp

m
)

corr_us_avg_bpm16Y RMS (ppm)corr_us_avg_bpm16Y RMS (ppm)



0.0 1.0 2.0 3.0

200−

100−

0
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200

 / ndf 2χ  0.6478 / 3
p0        60.51±1.279 − 

 / ndf 2χ  0.6478 / 3
p0        60.51±1.279 − 

corr_us_avg_bpm12X (ppb)
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1D pull distribution

Mean   0.2011±0.01618 − 

Std Dev    0.1422± 0.4021 

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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20−
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 / ndf 2χ  3.408 / 3
p0        17.29±19.57 − 

 / ndf 2χ  3.408 / 3
p0        17.29±19.57 − 

corr_us_avg_bpm12Y (ppb)
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1D pull distribution

Mean   0.4603±0.06684 − 

Std Dev    0.3255± 0.9206 

Underflow       0

Overflow        0

 / ndf 2χ   0.24 / 0

Constant  608.90± 19.84 

Mean      116.01±20.54 − 

Sigma     6.863± 8.739 

1D pull distribution
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corr_us_avg_bpm12Y RMS (ppm)corr_us_avg_bpm12Y RMS (ppm)
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 / ndf 2χ  1.073 / 3

p0        138.3± 28.83 
 / ndf 2χ  1.073 / 3

p0        138.3± 28.83 

corr_us_avg_bpm11X (ppb)
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1D pull distribution

Mean    0.259±0.01069 − 

Std Dev    0.1831± 0.5179 

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



26 27 28 29

200

220

240

260

280

R
M

S
 (

pp
m

)
corr_us_avg_bpm11X RMS (ppm)corr_us_avg_bpm11X RMS (ppm)



0.0 1.0 2.0 3.0

50−

40−

30−

20−

10−

0

10

20

 / ndf 2χ  3.333 / 3
p0        7.252±11.02 − 

 / ndf 2χ  3.333 / 3
p0        7.252±11.02 − 

corr_us_avg_bpm11Y (ppb)
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1

1D pull distribution

Mean   0.4547±0.08035 − 

Std Dev    0.3215± 0.9093 

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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400−
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 / ndf 2χ  1.656 / 3
p0        132.2±19.2 − 

 / ndf 2χ  1.656 / 3
p0        132.2±19.2 − 

corr_us_dd_bpm4eX (ppb)
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1D pull distribution

Mean   0.3217±0.000494 − 

Std Dev    0.2275± 0.6433 

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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20−
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 / ndf 2χ  0.9905 / 3
p0        16.61±28.46 − 

 / ndf 2χ  0.9905 / 3
p0        16.61±28.46 − 

corr_us_dd_bpm4eY (ppb)
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1D pull distribution

Mean   0.2483±0.03208 − 

Std Dev    0.1756± 0.4966 

Underflow       0

Overflow        0

 / ndf 2χ 08 / 0− 2.116e

Constant  1.840± 2.181 

Mean     01− 3.627e±05 −5.043e− 

Sigma     0.4697± 0.6406 

1D pull distribution
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 / ndf 2χ  1.299 / 3

p0        9.164±3.17 − 
 / ndf 2χ  1.299 / 3

p0        9.164±3.17 − 

corr_us_dd_bpm4aX (ppb)
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1D pull distribution

Mean   0.2833±0.05951 − 

Std Dev    0.2004± 0.5667 

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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120  / ndf 2χ  1.084 / 3
p0        21.26± 28.28 

 / ndf 2χ  1.084 / 3
p0        21.26± 28.28 

corr_us_dd_bpm4aY (ppb)
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1D pull distribution

Mean   0.2592± 0.04877 

Std Dev    0.1833± 0.5184 

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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600  / ndf 2χ  7.066 / 3
p0        100.5±4.517 − 

 / ndf 2χ  7.066 / 3
p0        100.5±4.517 − 

corr_us_dd_bpm1X (ppb)
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1D pull distribution

Mean   0.6634±0.07724 − 

Std Dev    0.4691±  1.327 

Underflow       0

Overflow        0

 / ndf 2χ  0.1015 / 0

Constant  7183.0± 333.4 

Mean      91.76±44.07 − 

Sigma     8.12± 13.25 

1D pull distribution
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 / ndf 2χ  0.8165 / 3
p0        6.452± 6.184 

 / ndf 2χ  0.8165 / 3
p0        6.452± 6.184 

corr_us_dd_bpm1Y (ppb)
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1D pull distribution

Mean    0.225± 0.04023 

Std Dev    0.1591±   0.45 

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  3.294 / 3
p0        62.39±7.921 − 

 / ndf 2χ  3.294 / 3
p0        62.39±7.921 − 

corr_us_dd_bpm16X (ppb)
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1D pull distribution

Mean    0.453±0.05171 − 

Std Dev    0.3203±  0.906 

Underflow       0

Overflow        0

 / ndf 2χ  0.1015 / 0

Constant  8791.5± 333.3 

Mean      74.9±29.3 − 

Sigma     8.758± 8.839 

1D pull distribution
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5

 / ndf 2χ  1.596 / 3
p0        2.872±3.648 − 

 / ndf 2χ  1.596 / 3
p0        2.872±3.648 − 

corr_us_dd_bpm16Y (ppb)
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1D pull distribution

Mean   0.3146±0.0569 − 

Std Dev    0.2224± 0.6291 

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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 / ndf 2χ  2.299 / 3
p0        14.12± 7.102 

 / ndf 2χ  2.299 / 3
p0        14.12± 7.102 

corr_us_dd_bpm12X (ppb)
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1D pull distribution

Mean   0.3783±0.04733 − 

Std Dev    0.2675± 0.7566 

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  1.035 / 3
p0        3.957±  7.22 

 / ndf 2χ  1.035 / 3
p0        3.957±  7.22 

corr_us_dd_bpm12Y (ppb)
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1D pull distribution

Mean   0.2533±0.04515 − 

Std Dev    0.1791± 0.5066 

Underflow       0

Overflow        0

 / ndf 2χ 08 / 0− 2.116e

Constant  1.840± 2.181 

Mean     01− 3.627e±05 −5.043e− 

Sigma     0.4697± 0.6406 

1D pull distribution
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100−

50−
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100  / ndf 2χ  0.5946 / 3
p0         27.4±4.843 − 

 / ndf 2χ  0.5946 / 3
p0         27.4±4.843 − 

corr_us_dd_bpm11X (ppb)
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1D pull distribution

Mean   0.1928±0.001321 − 

Std Dev    0.1363± 0.3856 

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  1.093 / 3
p0        5.471±7.656 − 

 / ndf 2χ  1.093 / 3
p0        5.471±7.656 − 

corr_us_dd_bpm11Y (ppb)
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1D pull distribution

Mean   0.2602±0.04866 − 

Std Dev     0.184± 0.5205 

Underflow       0

Overflow        0

 / ndf 2χ 08 / 0− 2.116e

Constant  1.840± 2.181 

Mean     01− 3.627e±05 −5.043e− 

Sigma     0.4697± 0.6406 

1D pull distribution
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600−

400−

200−

0
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 / ndf 2χ   1.31 / 3
p0        156.5±36.45 − 

 / ndf 2χ   1.31 / 3
p0        156.5±36.45 − 

corr_usl_bpm4eX (ppb)

26 27 28 29

0.8−
0.6−
0.4−
0.2−

0
0.2
0.4
0.6

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1D pull distribution

Mean   0.2861± 0.0001035 

Std Dev    0.2023± 0.5722 

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  0.3559 / 3
p0        19.16±25.53 − 

 / ndf 2χ  0.3559 / 3
p0        19.16±25.53 − 

corr_usl_bpm4eY (ppb)
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1D pull distribution

Mean   0.1485±0.02673 − 

Std Dev     0.105± 0.2971 

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  0.6664 / 3

p0        13.26±4.338 − 
 / ndf 2χ  0.6664 / 3

p0        13.26±4.338 − 

corr_usl_bpm4aX (ppb)
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1D pull distribution

Mean   0.2032±0.0375 − 

Std Dev    0.1437± 0.4064 

Underflow       0

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



26 27 28 29

8

10

12

14

16

18

20
R

M
S

 (
pp

m
)

corr_usl_bpm4aX RMS (ppm)corr_usl_bpm4aX RMS (ppm)



0.0 1.0 2.0 3.0

60−

40−

20−

0

20

40

60

80  / ndf 2χ  0.1386 / 3
p0         23.9± 8.464 

 / ndf 2χ  0.1386 / 3
p0         23.9± 8.464 

corr_usl_bpm4aY (ppb)
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1D pull distribution

Mean   0.09306±0.004634 − 

Std Dev    0.0658± 0.1861 

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  6.035 / 3
p0        155.9± 12.71 

 / ndf 2χ  6.035 / 3
p0        155.9± 12.71 

corr_usl_bpm1X (ppb)
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1D pull distribution

Mean   0.6131±0.0709 − 

Std Dev    0.4336±  1.226 

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  0.5192 / 3
p0        14.14± 18.95 

 / ndf 2χ  0.5192 / 3
p0        14.14± 18.95 

corr_usl_bpm1Y (ppb)
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1D pull distribution

Mean   0.1797± 0.0264 

Std Dev     0.127± 0.3593 

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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100−
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400  / ndf 2χ  4.286 / 3
p0        78.77±12.14 − 

 / ndf 2χ  4.286 / 3
p0        78.77±12.14 − 

corr_usl_bpm16X (ppb)

26 27 28 29

1−
0.5−

0
0.5

1
1.5

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1D pull distribution

Mean   0.5166±0.06372 − 

Std Dev    0.3653±  1.033 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 5.129e

Constant  0.515± 1.005 

Mean      50.2617683±0.0008048 − 

Sigma     5.28± 10.17 

1D pull distribution
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 / ndf 2χ  1.351 / 3
p0         13.1±6.137 − 

 / ndf 2χ  1.351 / 3
p0         13.1±6.137 − 

corr_usl_bpm16Y (ppb)
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1D pull distribution

Mean   0.2901±0.03411 − 

Std Dev    0.2051± 0.5802 

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  1.101 / 3
p0        66.38± 5.823 

 / ndf 2χ  1.101 / 3
p0        66.38± 5.823 

corr_usl_bpm12X (ppb)
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1D pull distribution

Mean   0.2621±0.02481 − 

Std Dev    0.1853± 0.5242 

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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20−
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80  / ndf 2χ  3.199 / 3
p0        17.91±12.35 − 

 / ndf 2χ  3.199 / 3
p0        17.91±12.35 − 

corr_usl_bpm12Y (ppb)
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1D pull distribution

Mean   0.4456±0.07451 − 

Std Dev    0.3151± 0.8912 

Underflow       0

Overflow        0

 / ndf 2χ 09 / 0− 1.054e

Constant  2.73±  2.52 

Mean      0.4081± 0.2667 

Sigma     0.5947± 0.7846 

1D pull distribution
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400−

200−

0

200

400

 / ndf 2χ  1.208 / 3
p0        112.7± 23.99 

 / ndf 2χ  1.208 / 3
p0        112.7± 23.99 

corr_usl_bpm11X (ppb)
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1D pull distribution

Mean   0.2746±0.01343 − 

Std Dev    0.1942± 0.5493 

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  3.466 / 3
p0        9.594±18.68 − 

 / ndf 2χ  3.466 / 3
p0        9.594±18.68 − 
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1D pull distribution

Mean   0.4633±0.08849 − 

Std Dev    0.3276± 0.9266 

Underflow       0

Overflow        0

 / ndf 2χ 07 / 0− 2.281e

Constant  1.548± 2.059 

Mean     01− 6.53e±05 − 3.46e

Sigma     0.798± 1.109 

1D pull distribution
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 / ndf 2χ  2.005 / 3
p0        113.7± 1.957 

 / ndf 2χ  2.005 / 3
p0        113.7± 1.957 

corr_usr_bpm4eX (ppb)
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1D pull distribution

Mean    0.354± 0.001291 

Std Dev    0.2503±  0.708 

Underflow       0

Overflow        0

 / ndf 2χ  0.03927 / 0

Constant  6393.7± 488.6 

Mean      40.27±23.66 − 

Sigma     4.625± 6.874 

1D pull distribution
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 / ndf 2χ  1.882 / 3
p0        18.48±  31.4 

 / ndf 2χ  1.882 / 3
p0        18.48±  31.4 
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1D pull distribution

Mean   0.3427± 0.02995 

Std Dev    0.2423± 0.6853 

Underflow       0

Overflow        0

 / ndf 2χ   0.24 / 0

Constant  257.38± 20.14 

Mean      47.67± 20.61 

Sigma     4.645± 8.743 

1D pull distribution



26 27 28 29

25

30

35

40

45

50
R

M
S

 (
pp

m
)

corr_usr_bpm4eY RMS (ppm)corr_usr_bpm4eY RMS (ppm)



0.0 1.0 2.0 3.0
40−

30−

20−

10−

0

10

20

30

40

50
 / ndf 2χ  0.6692 / 3

p0        13.08± 2.003 
 / ndf 2χ  0.6692 / 3

p0        13.08± 2.003 
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