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diff_bpm1Y (nm)

12 13 14 15

0.4−
0.2−

0
0.2

0.4

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   0.1678±0.003009 − 

Std Dev    0.1186± 0.3356 

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



12 13 14 15

5.2

5.4

5.6

5.8

6

6.2

6.4

6.6

6.8

7

R
M

S
 (

um
)

diff_bpm1Y RMS (um)diff_bpm1Y RMS (um)



0.0 1.0 2.0 3.0

8−

6−

4−

2−

0

2

4

6

8

10

 / ndf 2χ  1.474 / 3
p0        2.578± 0.258 

 / ndf 2χ  1.474 / 3
p0        2.578± 0.258 

diff_bpm16X (nm)

12 13 14 15

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

1.2

1.4

1.6

1.8

2

1D pull distribution

Mean   0.3009± 0.07924 

Std Dev    0.2128± 0.6018 

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



12 13 14 15

4.5

4.6

4.7

4.8

4.9

5

5.1

5.2

5.3

R
M

S
 (

um
)

diff_bpm16X RMS (um)diff_bpm16X RMS (um)



0.0 1.0 2.0 3.0

8−

6−

4−

2−

0

2  / ndf 2χ  1.712 / 3
p0        1.037±2.44 − 

 / ndf 2χ  1.712 / 3
p0        1.037±2.44 − 

diff_bpm16Y (nm)

12 13 14 15

1.2−
1−

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

0.5

1

1.5

2

2.5

1D pull distribution

Mean   0.3269±0.01913 − 

Std Dev    0.2312± 0.6539 

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



12 13 14 15

1.6

1.65

1.7

1.75

1.8

1.85

1.9

1.95

R
M

S
 (

um
)

diff_bpm16Y RMS (um)diff_bpm16Y RMS (um)



0.0 1.0 2.0 3.0

5−

0

5

10

15

20

 / ndf 2χ  2.053 / 3
p0        3.018± 7.107 

 / ndf 2χ  2.053 / 3
p0        3.018± 7.107 

diff_bpm12X (nm)

12 13 14 15

0.6−
0.4−
0.2−

0
0.2
0.4
0.6
0.8

1
1.2

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1D pull distribution

Mean    0.358± 0.02243 

Std Dev    0.2532± 0.7161 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 6.602e

Constant  0.510± 1.005 

Mean      39.0±   0.3 

Sigma     6.882± 7.882 

1D pull distribution
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4

4.5

5

5.5

6

6.5

R
M

S
 (

um
)

diff_bpm12X RMS (um)diff_bpm12X RMS (um)



0.0 1.0 2.0 3.0

8−

6−

4−

2−

0

2

4

6

8

10

12

 / ndf 2χ  2.968 / 3
p0        2.053± 3.553 

 / ndf 2χ  2.968 / 3
p0        2.053± 3.553 

diff_bpm12Y (nm)

12 13 14 15

1.5−
1−

0.5−
0

0.5

8− 6− 4− 2− 0 2 4 6 8
0

0.5

1

1.5

2

2.5

1D pull distribution

Mean   0.4305±0.02623 − 

Std Dev    0.3044± 0.8611 

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



12 13 14 15

3.5

3.6

3.7

3.8

3.9

4

4.1

R
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S
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um
)

diff_bpm12Y RMS (um)diff_bpm12Y RMS (um)



0.0 1.0 2.0 3.0

10−

5−

0

5

10

15

20

25
 / ndf 2χ  3.117 / 3

p0        3.495± 5.637 
 / ndf 2χ  3.117 / 3

p0        3.495± 5.637 

diff_bpm11X (nm)

12 13 14 15

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

1.2

1.4

1.6

1.8

2

1D pull distribution

Mean   0.4414±05 − 3.826e

Std Dev    0.3121± 0.8828 

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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5.4

5.6

5.8

6
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diff_bpm11X RMS (um)diff_bpm11X RMS (um)



0.0 1.0 2.0 3.0

4−

2−

0

2

4

6

8

 / ndf 2χ  1.891 / 3
p0        1.244± 2.043 

 / ndf 2χ  1.891 / 3
p0        1.244± 2.043 

diff_bpm11Y (nm)

12 13 14 15

1−

0.5−

0

0.5

1

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1D pull distribution

Mean   0.3438± 0.00519 

Std Dev    0.2431± 0.6875 

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_bpm11Y RMS (um)diff_bpm11Y RMS (um)



0.0 1.0 2.0 3.0

200−

150−

100−

50−

0

50

100

150
 / ndf 2χ  3.249 / 3

p0        39.17±17.94 − 
 / ndf 2χ  3.249 / 3

p0        39.17±17.94 − 

corr_us_avg_bpm4eX (ppb)

12 13 14 15

0.8−0.6−0.4−0.2− 00.2
0.4
0.6
0.81
1.2
1.4

8− 6− 4− 2− 0 2 4 6 8
0

1

2

3

4

5

6

7

1D pull distribution

Mean   0.4467±0.1192 − 

Std Dev    0.3158± 0.8933 

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_bpm4eX RMS (ppm)corr_us_avg_bpm4eX RMS (ppm)



0.0 1.0 2.0 3.0

20−

0

20

40

60

80  / ndf 2χ  6.628 / 3
p0        8.797± 8.727 

 / ndf 2χ  6.628 / 3
p0        8.797± 8.727 

corr_us_avg_bpm4eY (ppb)
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1−
0.5−

0
0.5

1
1.5

2

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1D pull distribution

Mean   0.6405± 0.1256 

Std Dev    0.4529±  1.281 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 7.053e

Constant  0.527± 1.005 

Mean      68.2499± 0.6345 

Sigma     11.0±  13.6 

1D pull distribution



12 13 14 15

10

15

20

25

30

35

40

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

30−

20−

10−

0

10

20

30

40

50  / ndf 2χ  2.976 / 3
p0        9.783± 1.592 

 / ndf 2χ  2.976 / 3
p0        9.783± 1.592 

corr_us_avg_bpm4aX (ppb)
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1−

0.5−

0

0.5

1

8− 6− 4− 2− 0 2 4 6 8
0
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8
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14

16

1D pull distribution

Mean   0.4282± 0.1037 

Std Dev    0.3028± 0.8564 

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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)
corr_us_avg_bpm4aX RMS (ppm)corr_us_avg_bpm4aX RMS (ppm)



0.0 1.0 2.0 3.0

100−

80−

60−

40−

20−

0

20

40

60
 / ndf 2χ  4.536 / 3

p0        14.85±3.008 − 
 / ndf 2χ  4.536 / 3

p0        14.85±3.008 − 

corr_us_avg_bpm4aY (ppb)

12 13 14 15

1.5−
1−

0.5−
0

0.5
1

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   0.5298±0.1064 − 

Std Dev    0.3746±   1.06 

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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)
corr_us_avg_bpm4aY RMS (ppm)corr_us_avg_bpm4aY RMS (ppm)



0.0 1.0 2.0 3.0

200−

100−

0

100

200

 / ndf 2χ  0.7372 / 3
p0        63.12± 33.76 

 / ndf 2χ  0.7372 / 3
p0        63.12± 33.76 

corr_us_avg_bpm1X (ppb)

12 13 14 15

0.4−
0.2−

0
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0.4

8− 6− 4− 2− 0 2 4 6 8
0
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40

60

80

100

1D pull distribution

Mean   0.2143± 0.02589 

Std Dev    0.1515± 0.4285 

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

40−

20−

0

20

40

60
 / ndf 2χ  3.305 / 3

p0         10.8± 0.5777 
 / ndf 2χ  3.305 / 3

p0         10.8± 0.5777 

corr_us_avg_bpm1Y (ppb)

12 13 14 15
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0
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1

8− 6− 4− 2− 0 2 4 6 8
0

2

4

6

8
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12

14

16

1D pull distribution

Mean   0.4544±0.01838 − 

Std Dev    0.3213± 0.9088 

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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0.0 1.0 2.0 3.0

120−

100−

80−

60−

40−

20−

0

20

40

60

80

 / ndf 2χ  5.083 / 3
p0        21.37±18.83 − 

 / ndf 2χ  5.083 / 3
p0        21.37±18.83 − 

corr_us_avg_bpm16X (ppb)
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0.5−
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1
1.5

8− 6− 4− 2− 0 2 4 6 8
0

0.2
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0.6

0.8

1

1D pull distribution

Mean   0.5598±0.1316 − 

Std Dev    0.3958±   1.12 

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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corr_us_avg_bpm16X RMS (ppm)corr_us_avg_bpm16X RMS (ppm)



0.0 1.0 2.0 3.0

20−

0

20

40

60

80

100

120

140  / ndf 2χ  5.755 / 3
p0        13.11± 36.63 

 / ndf 2χ  5.755 / 3
p0        13.11± 36.63 

corr_us_avg_bpm16Y (ppb)
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0
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8− 6− 4− 2− 0 2 4 6 8
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2.5

3

3.5

1D pull distribution

Mean   0.5988± 0.06622 

Std Dev    0.4234±  1.198 

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



12 13 14 15

18

20

22

24

26

28

30

32

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

300−

250−

200−

150−

100−

50−

0

50

100

 / ndf 2χ  0.7239 / 3
p0        61.94±78.12 − 

 / ndf 2χ  0.7239 / 3
p0        61.94±78.12 − 

corr_us_avg_bpm12X (ppb)
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0.6−
0.4−
0.2−

0
0.2

8− 6− 4− 2− 0 2 4 6 8
0
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1

1.5

2

2.5

3

1D pull distribution

Mean   0.2126±0.01305 − 

Std Dev    0.1503± 0.4252 

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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corr_us_avg_bpm12X RMS (ppm)corr_us_avg_bpm12X RMS (ppm)



0.0 1.0 2.0 3.0

60−

40−

20−

0

20

40

60

80

 / ndf 2χ  1.637 / 3
p0         17.7± 20.27 

 / ndf 2χ  1.637 / 3
p0         17.7± 20.27 

corr_us_avg_bpm12Y (ppb)

12 13 14 15

1−
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8− 6− 4− 2− 0 2 4 6 8
0

0.5

1

1.5

2

2.5

1D pull distribution

Mean   0.3194±0.03108 − 

Std Dev    0.2259± 0.6389 

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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corr_us_avg_bpm12Y RMS (ppm)corr_us_avg_bpm12Y RMS (ppm)



0.0 1.0 2.0 3.0

1000−

800−

600−

400−

200−

0

200

400

 / ndf 2χ  4.445 / 3
p0        141.6±244.4 − 

 / ndf 2χ  4.445 / 3
p0        141.6±244.4 − 

corr_us_avg_bpm11X (ppb)

12 13 14 15

1.5−
1−

0.5−
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8− 6− 4− 2− 0 2 4 6 8
0
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0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

1D pull distribution

Mean    0.527±0.003778 − 

Std Dev    0.3727±  1.054 

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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corr_us_avg_bpm11X RMS (ppm)corr_us_avg_bpm11X RMS (ppm)



0.0 1.0 2.0 3.0

20−

0

20

40

60

 / ndf 2χ  6.354 / 3
p0        7.424± 7.548 

 / ndf 2χ  6.354 / 3
p0        7.424± 7.548 

corr_us_avg_bpm11Y (ppb)
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8− 6− 4− 2− 0 2 4 6 8
0

0.5

1

1.5

2

2.5

3

1D pull distribution

Mean   0.6301± 0.02506 

Std Dev    0.4455±   1.26 

Underflow       0

Overflow        0

 / ndf 2χ  0.2798 / 0

Constant  113.986± 7.435 

Mean      108.35±24.76 − 

Sigma     8.72± 13.26 

1D pull distribution
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corr_us_avg_bpm11Y RMS (ppm)corr_us_avg_bpm11Y RMS (ppm)



0.0 1.0 2.0 3.0

600−

400−

200−

0

200

400

600

 / ndf 2χ  4.019 / 3
p0        135.3± 17.81 

 / ndf 2χ  4.019 / 3
p0        135.3± 17.81 

corr_us_dd_bpm4eX (ppb)

12 13 14 15
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8− 6− 4− 2− 0 2 4 6 8
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0.8

1

1D pull distribution

Mean   0.4969±0.1307 − 

Std Dev    0.3513± 0.9938 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 5.31e

Constant  0.532± 1.005 

Mean      49.69394± 0.06812 

Sigma     6.183± 9.974 

1D pull distribution
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)
corr_us_dd_bpm4eX RMS (ppm)corr_us_dd_bpm4eX RMS (ppm)



0.0 1.0 2.0 3.0
50−

0

50

100

150

200  / ndf 2χ  7.607 / 3
p0           17± 70.03 

 / ndf 2χ  7.607 / 3
p0           17± 70.03 

corr_us_dd_bpm4eY (ppb)
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1

1D pull distribution

Mean   0.6895±0.006189 − 

Std Dev    0.4876±  1.379 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 9.223e

Constant  0.502± 1.005 

Mean      6.70e+01±16 −2.22e− 

Sigma     12.25± 13.33 

1D pull distribution
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0.0 1.0 2.0 3.0

0
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60

80

 / ndf 2χ  4.142 / 3
p0        9.381± 28.26 

 / ndf 2χ  4.142 / 3
p0        9.381± 28.26 

corr_us_dd_bpm4aX (ppb)
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8− 6− 4− 2− 0 2 4 6 8
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0.2

0.4
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0.8

1

1D pull distribution

Mean   0.5061± 0.1057 

Std Dev    0.3578±  1.012 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 8.197e

Constant  0.506± 1.005 

Mean      57.6238± 0.3179 

Sigma     11.39± 11.55 

1D pull distribution
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corr_us_dd_bpm4aX RMS (ppm)corr_us_dd_bpm4aX RMS (ppm)



0.0 1.0 2.0 3.0

200−

150−

100−

50−

0  / ndf 2χ  3.157 / 3
p0        21.76±98.73 − 

 / ndf 2χ  3.157 / 3
p0        21.76±98.73 − 

corr_us_dd_bpm4aY (ppb)
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1.5−
1−

0.5−
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0.5

8− 6− 4− 2− 0 2 4 6 8
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1D pull distribution

Mean   0.4436±0.04509 − 

Std Dev    0.3137± 0.8873 

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  0.227 / 3

p0        102.9± 23.96 
 / ndf 2χ  0.227 / 3

p0        102.9± 23.96 

corr_us_dd_bpm1X (ppb)
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1D pull distribution

Mean   0.1184±0.02581 − 

Std Dev    0.08373± 0.2368 

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  1.046 / 3
p0        6.605± 20.99 

 / ndf 2χ  1.046 / 3
p0        6.605± 20.99 

corr_us_dd_bpm1Y (ppb)
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1D pull distribution

Mean   0.2545± 0.04849 

Std Dev      0.18±  0.509 

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
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200  / ndf 2χ  1.901 / 3
p0        63.86±47.87 − 

 / ndf 2χ  1.901 / 3
p0        63.86±47.87 − 

corr_us_dd_bpm16X (ppb)
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1

1D pull distribution

Mean   0.3421±0.08434 − 

Std Dev    0.2419± 0.6842 

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  17.42 / 3

p0         2.94± 15.73 
 / ndf 2χ  17.42 / 3

p0         2.94± 15.73 

corr_us_dd_bpm16Y (ppb)
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1D pull distribution

Mean    1.042± 0.1193 

Std Dev    0.7367±  2.084 

Underflow       0

Overflow        0

 / ndf 2χ 08 / 0− 8.086e

Constant  14.680± 5.777 

Mean      0.485± 1.067 

Sigma     1.059± 1.281 

1D pull distribution
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 / ndf 2χ  3.481 / 3
p0        14.45± 29.41 

 / ndf 2χ  3.481 / 3
p0        14.45± 29.41 

corr_us_dd_bpm12X (ppb)

12 13 14 15

1−
0.5−

0
0.5

1
1.5

8− 6− 4− 2− 0 2 4 6 8
0

2

4

6

8

10

12

14

16

1D pull distribution

Mean   0.4655± 0.05873 

Std Dev    0.3291±  0.931 

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  2.007 / 3

p0        4.051± 0.464 
 / ndf 2χ  2.007 / 3

p0        4.051± 0.464 

corr_us_dd_bpm12Y (ppb)
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1D pull distribution

Mean   0.3538± 0.03344 

Std Dev    0.2502± 0.7076 

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  0.2068 / 3
p0        28.05± 1.543 

 / ndf 2χ  0.2068 / 3
p0        28.05± 1.543 

corr_us_dd_bpm11X (ppb)
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1D pull distribution

Mean   0.1132±0.02066 − 

Std Dev    0.08006± 0.2265 

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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50  / ndf 2χ  4.134 / 3
p0          5.6± 11.92 

 / ndf 2χ  4.134 / 3
p0          5.6± 11.92 

corr_us_dd_bpm11Y (ppb)
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1D pull distribution

Mean   0.5078± 0.04539 

Std Dev    0.3591±  1.016 

Underflow       0

Overflow        0

 / ndf 2χ  0.1544 / 0

Constant  3690.5± 147.8 

Mean      90.79±33.32 − 

Sigma     10.15± 10.91 

1D pull distribution
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0
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800  / ndf 2χ   4.52 / 3
p0        160.2±0.1355 − 

 / ndf 2χ   4.52 / 3
p0        160.2±0.1355 − 

corr_usl_bpm4eX (ppb)
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1D pull distribution

Mean   0.5269±0.1395 − 

Std Dev    0.3726±  1.054 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 5.31e

Constant  0.532± 1.005 

Mean      49.69394± 0.06812 

Sigma     6.183± 9.974 

1D pull distribution
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 / ndf 2χ  10.54 / 3
p0        19.61± 78.76 

 / ndf 2χ  10.54 / 3
p0        19.61± 78.76 

corr_usl_bpm4eY (ppb)
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1D pull distribution

Mean   0.8113± 0.05095 

Std Dev    0.5737±  1.623 

Underflow       0

Overflow        0

 / ndf 2χ  0.01027 / 0

Constant  0.000± 1.932 

Mean      1.1231± 0.2414 

Sigma     0.000± 1.876 

1D pull distribution
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 / ndf 2χ   6.57 / 3

p0        13.58± 29.85 
 / ndf 2χ   6.57 / 3

p0        13.58± 29.85 

corr_usl_bpm4aX (ppb)
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1

1D pull distribution

Mean   0.6366± 0.1478 

Std Dev    0.4501±  1.273 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 6.418e

Constant  0.503± 1.005 

Mean      59.3113± 0.2667 

Sigma     9.20± 11.93 

1D pull distribution
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0.0 1.0 2.0 3.0

300−

250−

200−

150−

100−

50−

0
 / ndf 2χ  7.622 / 3

p0        24.47±101.7 − 
 / ndf 2χ  7.622 / 3

p0        24.47±101.7 − 

corr_usl_bpm4aY (ppb)
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1D pull distribution

Mean   0.6882±0.1047 − 

Std Dev    0.4866±  1.376 

Underflow       0

Overflow        0

 / ndf 2χ  0.2798 / 0

Constant  81.361± 7.472 

Mean      76.7±  24.8 

Sigma     8.01± 13.27 

1D pull distribution
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 / ndf 2χ  0.1624 / 3
p0        159.6± 57.72 

 / ndf 2χ  0.1624 / 3
p0        159.6± 57.72 

corr_usl_bpm1X (ppb)
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1D pull distribution

Mean   0.1007±0.006406 − 

Std Dev    0.07121± 0.2014 

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  2.278 / 3

p0        14.47± 21.57 
 / ndf 2χ  2.278 / 3

p0        14.47± 21.57 

corr_usl_bpm1Y (ppb)
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1D pull distribution

Mean   0.3773± 0.008409 

Std Dev    0.2668± 0.7546 

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  2.355 / 3
p0        80.63±66.71 − 

 / ndf 2χ  2.355 / 3
p0        80.63±66.71 − 

corr_usl_bpm16X (ppb)
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1D pull distribution

Mean   0.3802±0.1017 − 

Std Dev    0.2689± 0.7605 

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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 / ndf 2χ  10.62 / 3

p0        13.41± 52.36 
 / ndf 2χ  10.62 / 3

p0        13.41± 52.36 

corr_usl_bpm16Y (ppb)
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1D pull distribution

Mean   0.8133± 0.09084 

Std Dev    0.5751±  1.627 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 1.403e

Constant  20.083± 3.555 

Mean      10.5426± 0.2001 

Sigma     10.696± 1.716 

1D pull distribution
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 / ndf 2χ  0.2031 / 3
p0        67.95±48.72 − 

 / ndf 2χ  0.2031 / 3
p0        67.95±48.72 − 

corr_usl_bpm12X (ppb)
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1D pull distribution

Mean   0.1127± 0.0005997 

Std Dev    0.07966± 0.2253 

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  0.9423 / 3
p0        18.33± 20.74 

 / ndf 2χ  0.9423 / 3
p0        18.33± 20.74 

corr_usl_bpm12Y (ppb)
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1D pull distribution

Mean   0.2424±0.02262 − 

Std Dev    0.1714± 0.4848 

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   7.08 / 3
p0        115.4±242.8 − 

 / ndf 2χ   7.08 / 3
p0        115.4±242.8 − 
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1D pull distribution

Mean   0.6652±0.009656 − 

Std Dev    0.4704±   1.33 

Underflow       0

Overflow        0

 / ndf 2χ 10 / 0− 6.656e

Constant  2.237± 2.338 

Mean      0.7776±0.5333 − 

Sigma     1.069± 1.432 

1D pull distribution
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 / ndf 2χ  8.846 / 3
p0        9.821± 19.47 

 / ndf 2χ  8.846 / 3
p0        9.821± 19.47 
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12 13 14 15

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

1.2

1.4

1.6

1.8

2

2.2

2.4

1D pull distribution

Mean   0.7432± 0.04482 

Std Dev    0.5255±  1.486 

Underflow       0

Overflow        0

 / ndf 2χ 10 / 0− 6.656e

Constant  2.236± 2.338 

Mean      0.7772± 0.5333 

Sigma     1.069± 1.432 

1D pull distribution
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600  / ndf 2χ  3.026 / 3
p0        116.4±35.75 − 

 / ndf 2χ  3.026 / 3
p0        116.4±35.75 − 
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1D pull distribution

Mean   0.4313± 0.1118 

Std Dev     0.305± 0.8626 

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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50  / ndf 2χ  3.821 / 3
p0        18.92±61.3 − 
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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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1D pull distribution



12 13 14 15

10

15

20

25

30

35

R
M

S
 (

pp
m

)
corr_usr_bpm16Y RMS (ppm)corr_usr_bpm16Y RMS (ppm)



0.0 1.0 2.0 3.0

400−

300−

200−

100−

0

100
 / ndf 2χ  1.819 / 3

p0        57.78±107.5 − 
 / ndf 2χ  1.819 / 3

p0        57.78±107.5 − 

corr_usr_bpm12X (ppb)

12 13 14 15

1.2−
1−

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

0.5

1

1.5

2

2.5

3

3.5

1D pull distribution

Mean   0.3368±0.02868 − 

Std Dev    0.2382± 0.6737 

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



12 13 14 15

40

50

60

70

80

90

R
M

S
 (

pp
m

)
corr_usr_bpm12X RMS (ppm)corr_usr_bpm12X RMS (ppm)



0.0 1.0 2.0 3.0

80−

60−

40−

20−

0

20

40

60

80

100
 / ndf 2χ  2.472 / 3

p0        17.71± 19.81 
 / ndf 2χ  2.472 / 3

p0        17.71± 19.81 

corr_usr_bpm12Y (ppb)

12 13 14 15

1.4−
1.2− 1−
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

0.5

1

1.5

2

2.5

1D pull distribution

Mean   0.3926±0.03872 − 

Std Dev    0.2776± 0.7851 

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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1D pull distribution
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