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 / ndf 2χ   5.02 / 3

p0        64.44± 506.4 
 / ndf 2χ   5.02 / 3

p0        64.44± 506.4 

Adet (ppb)
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1D pull distribution

Mean   0.5601± 0.01636 

Std Dev     0.396±   1.12 

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  8.154 / 3
p0        51.31± 51.89 

 / ndf 2χ  8.154 / 3
p0        51.31± 51.89 

corr_Adet_bpm4eX (ppb)
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1D pull distribution

Mean   0.7139±0.003946 − 

Std Dev    0.5048±  1.428 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 3.392e

Constant  0.564± 1.007 

Mean      74.3302± 0.7039 

Sigma     13.9±  14.1 

1D pull distribution
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 / ndf 2χ  7.392 / 3
p0        11.41±16.78 − 

 / ndf 2χ  7.392 / 3
p0        11.41±16.78 − 

corr_Adet_bpm4eY (ppb)
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1D pull distribution

Mean   0.6796± 0.02888 

Std Dev    0.4805±  1.359 

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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 / ndf 2χ  0.005258 / 3

p0        11.24±   2.3 
 / ndf 2χ  0.005258 / 3

p0        11.24±   2.3 

corr_Adet_bpm4aX (ppb)
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1D pull distribution

Mean   0.01813± 0.000472 

Std Dev    0.01282± 0.03625 

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  3.575 / 3

p0        17.85± 21.06 
 / ndf 2χ  3.575 / 3

p0        17.85± 21.06 

corr_Adet_bpm4aY (ppb)
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1D pull distribution

Mean   0.4726±0.02227 − 

Std Dev    0.3341± 0.9451 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 4.969e

Constant  0.520± 1.005 

Mean      49.987083± 0.001386 

Sigma     9.40± 10.24 

1D pull distribution
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 / ndf 2χ  16.14 / 3
p0           74± 170.6 

 / ndf 2χ  16.14 / 3
p0           74± 170.6 

corr_Adet_bpm1X (ppb)
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1D pull distribution

Mean    1.004±0.01616 − 

Std Dev    0.7103±  2.009 

Underflow       0

Overflow        0

 / ndf 2χ  0.3013 / 0

Constant  51.686± 4.642 

Mean      139.07±32.46 − 

Sigma     13.97± 20.13 

1D pull distribution
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 / ndf 2χ  0.1721 / 3
p0        12.35± 1.485 

 / ndf 2χ  0.1721 / 3
p0        12.35± 1.485 

corr_Adet_bpm1Y (ppb)
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1D pull distribution

Mean   0.1036±0.007178 − 

Std Dev    0.07329± 0.2073 

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  1.235 / 3

p0        29.07± 15.14 
 / ndf 2χ  1.235 / 3

p0        29.07± 15.14 
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1D pull distribution

Mean   0.2778±0.009007 − 

Std Dev    0.1964± 0.5556 

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
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p0        14.93± 1.252 

 / ndf 2χ  0.1223 / 3
p0        14.93± 1.252 
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1D pull distribution

Mean   0.08744± 0.000428 

Std Dev    0.06183± 0.1749 

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  8.668 / 3
p0        70.21±156 −  

 / ndf 2χ  8.668 / 3
p0        70.21±156 −  

corr_Adet_bpm12X (ppb)
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1D pull distribution

Mean   0.7359± 0.02797 

Std Dev    0.5204±  1.472 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 6.593e

Constant  0.499± 1.005 

Mean      78.8913±0.3451 − 

Sigma     14.52± 15.78 

1D pull distribution
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 / ndf 2χ  6.123 / 3
p0        20.06±  30.5 

 / ndf 2χ  6.123 / 3
p0        20.06±  30.5 
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1D pull distribution

Mean   0.6186±0.01508 − 

Std Dev    0.4374±  1.237 

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  10.24 / 3
p0        160.8±265.4 − 

 / ndf 2χ  10.24 / 3
p0        160.8±265.4 − 

corr_Adet_bpm11X (ppb)
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1D pull distribution

Mean   0.7997± 0.02862 

Std Dev    0.5655±  1.599 
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Overflow        0

 / ndf 2χ 05 / 1− 6.593e

Constant  0.499± 1.005 

Mean      78.8913±0.3451 − 

Sigma     14.52± 15.78 

1D pull distribution
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p0        8.589± 12.54 
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1D pull distribution

Mean   0.4996±0.00982 − 

Std Dev    0.3533± 0.9993 

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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p0        64.44± 506.4 
 / ndf 2χ   5.02 / 3

p0        64.44± 506.4 

lagr_asym_us_avg (ppb)
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1D pull distribution

Mean   0.5601± 0.01636 

Std Dev     0.396±   1.12 

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  6.567 / 3
p0        62.39± 59.35 

 / ndf 2χ  6.567 / 3
p0        62.39± 59.35 

lagr_asym_us_dd (ppb)
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1D pull distribution

Mean   0.6403±0.044 − 

Std Dev    0.4528±  1.281 

Underflow       0

Overflow        0

 / ndf 2χ 08 / 0− 2.116e

Constant  1.840± 2.181 

Mean      0.7255± 0.2666 

Sigma     0.939± 1.281 

1D pull distribution
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 / ndf 2χ  6.055 / 3
p0         89.5± 447.1 

 / ndf 2χ  6.055 / 3
p0         89.5± 447.1 

lagr_asym_usr (ppb)
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1D pull distribution

Mean   0.6148± 0.04245 

Std Dev    0.4348±   1.23 

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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 / ndf 2χ  5.579 / 3
p0        89.13± 565.8 

 / ndf 2χ  5.579 / 3
p0        89.13± 565.8 

lagr_asym_usl (ppb)
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1D pull distribution

Mean   0.5904±0.01898 − 

Std Dev    0.4175±  1.181 

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  13.85 / 3
p0        6.913±11.28 − 

 / ndf 2χ  13.85 / 3
p0        6.913±11.28 − 

diff_bpm4eX (nm)
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1D pull distribution

Mean   0.9305± 0.01078 

Std Dev    0.6579±  1.861 

Underflow       0

Overflow        0

 / ndf 2χ  0.2963 / 0

Constant  48.352± 5.167 

Mean      99.49± 30.03 

Sigma     9.60± 17.84 

1D pull distribution
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p0        2.915± 3.013 

 / ndf 2χ  2.037 / 3
p0        2.915± 3.013 

diff_bpm4eY (nm)

76 77 78 79

0.8−
0.6−
0.4−
0.2−

0
0.2
0.4
0.6
0.8

1

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1D pull distribution

Mean   0.3568±0.01385 − 

Std Dev    0.2523± 0.7136 

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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p0        1.157± 1.509 

 / ndf 2χ  0.6401 / 3
p0        1.157± 1.509 

diff_bpm4aX (nm)
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1D pull distribution

Mean   0.1999±0.01482 − 

Std Dev    0.1413± 0.3997 

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        4.504± 3.626 

 / ndf 2χ  0.8773 / 3
p0        4.504± 3.626 
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1D pull distribution

Mean   0.2341±0.01037 − 

Std Dev    0.1655± 0.4682 

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  18.81 / 3
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Mean    1.084±0.01683 − 

Std Dev    0.7667±  2.169 

Underflow       0

Overflow        0

 / ndf 2χ  0.3013 / 0

Constant  51.686± 4.642 

Mean      139.07±32.46 − 

Sigma     13.97± 20.13 

1D pull distribution
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 / ndf 2χ  0.2947 / 3
p0        3.811± 1.348 

 / ndf 2χ  0.2947 / 3
p0        3.811± 1.348 

diff_bpm1Y (nm)

76 77 78 79

0.4−
0.3−
0.2−
0.1−

0
0.1
0.2
0.3

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   0.1357±0.005854 − 

Std Dev    0.09594± 0.2713 

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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2.8

2.9

3

3.1

3.2

R
M

S
 (

um
)

diff_bpm1Y RMS (um)diff_bpm1Y RMS (um)



0.0 1.0 2.0 3.0

25−

20−

15−

10−

5−

0

5

10

 / ndf 2χ  9.048 / 3
p0        2.963±3.362 − 

 / ndf 2χ  9.048 / 3
p0        2.963±3.362 − 

diff_bpm16X (nm)

76 77 78 79

2.5−
2−

1.5−
1−

0.5−
0

0.5
1

8− 6− 4− 2− 0 2 4 6 8
0

0.5

1

1.5

2

2.5

3

3.5

4

1D pull distribution

Mean    0.752± 0.008328 

Std Dev    0.5317±  1.504 

Underflow       0

Overflow        0

 / ndf 2χ  0.2205 / 0

Constant  401.58± 32.81 

Mean      76.34± 38.86 

Sigma     7.65± 15.26 

1D pull distribution
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3.4

3.5

3.6

3.7

3.8

3.9

4

4.1

4.2

R
M

S
 (
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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

 / ndf 2χ  0.1381 / 3
p0        1.192±0.002717 − 

 / ndf 2χ  0.1381 / 3
p0        1.192±0.002717 − 

diff_bpm16Y (nm)
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0.2−
0.1−

0
0.1
0.2

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   0.09291± 0.0006859 

Std Dev    0.0657± 0.1858 

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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1.21

1.22

1.23

1.24

1.25

1.26

1.27
R

M
S

 (
um

)
diff_bpm16Y RMS (um)diff_bpm16Y RMS (um)



0.0 1.0 2.0 3.0

10−

0

10

20

30

40

 / ndf 2χ  15.97 / 3
p0        3.469± 10.44 

 / ndf 2χ  15.97 / 3
p0        3.469± 10.44 

diff_bpm12X (nm)

76 77 78 79

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

1D pull distribution

Mean   0.9988±0.03875 − 

Std Dev    0.7062±  1.998 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 5.688e

Constant  0.520± 1.005 

Mean      98.161± 0.347 

Sigma     11.67± 20.07 

1D pull distribution



76 77 78 79

5

5.2

5.4

5.6

5.8

6

6.2

R
M

S
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)

diff_bpm12X RMS (um)diff_bpm12X RMS (um)



0.0 1.0 2.0 3.0

5−

0

5

10

15

20
 / ndf 2χ  6.919 / 3

p0         2.36±  3.74 
 / ndf 2χ  6.919 / 3

p0         2.36±  3.74 

diff_bpm12Y (nm)

76 77 78 79

1−
0.5−

0
0.5

1
1.5

2

8− 6− 4− 2− 0 2 4 6 8
0

0.5

1

1.5

2

2.5

3

3.5

4

1D pull distribution

Mean   0.6575±0.01511 − 

Std Dev     0.465±  1.315 

Underflow       0

Overflow        0

 / ndf 2χ 08 / 0− 2.872e

Constant  7.959± 4.116 

Mean      0.4671± 0.5333 

Sigma     0.89±  1.11 

1D pull distribution
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2.56
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2.6
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2.68

2.7

2.72

R
M

S
 (

um
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diff_bpm12Y RMS (um)diff_bpm12Y RMS (um)



0.0 1.0 2.0 3.0

20−

10−

0

10

20

30

 / ndf 2χ   9.44 / 3
p0        4.017± 6.454 

 / ndf 2χ   9.44 / 3
p0        4.017± 6.454 

diff_bpm11X (nm)

76 77 78 79

2−
1.5−

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    0.768±0.0279 − 

Std Dev     0.543±  1.536 

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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5.4

5.6

5.8

6

6.2

6.4

6.6

6.8

7

7.2
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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

 / ndf 2χ  1.671 / 3
p0         1.43± 0.9725 

 / ndf 2χ  1.671 / 3
p0         1.43± 0.9725 

diff_bpm11Y (nm)

76 77 78 79

0.8−
0.6−
0.4−
0.2−

0
0.2
0.4
0.6
0.8

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   0.3231±0.008472 − 

Std Dev    0.2285± 0.6463 

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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0.0 1.0 2.0 3.0

200−

100−

0

100

200

300

400

 / ndf 2χ  10.59 / 3
p0        45.02± 51.89 

 / ndf 2χ  10.59 / 3
p0        45.02± 51.89 

corr_us_avg_bpm4eX (ppb)
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1.5−
1−

0.5−
0

0.5
1

1.5
2

2.5

8− 6− 4− 2− 0 2 4 6 8
0

0.5

1

1.5

2

2.5

3

1D pull distribution

Mean   0.8137±0.004497 − 

Std Dev    0.5753±  1.627 

Underflow       0

Overflow        0

 / ndf 2χ   0.24 / 0

Constant  58.6±  20.1 

Mean      46.64±40.93 − 

Sigma     12.34± 17.49 

1D pull distribution



76 77 78 79

52

54

56

58

60

62

64

66
R

M
S

 (
pp

m
)

corr_us_avg_bpm4eX RMS (ppm)corr_us_avg_bpm4eX RMS (ppm)



0.0 1.0 2.0 3.0

80−

60−

40−

20−

0

20

40

 / ndf 2χ   9.41 / 3
p0        10.11±16.78 − 

 / ndf 2χ   9.41 / 3
p0        10.11±16.78 − 

corr_us_avg_bpm4eY (ppb)
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2−
1.5−

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   0.7667± 0.03258 

Std Dev    0.5422±  1.533 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 6.593e

Constant  0.499± 1.005 

Mean      78.8913±0.3451 − 

Sigma     14.52± 15.78 

1D pull distribution
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15

15.5
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corr_us_avg_bpm4eY RMS (ppm)corr_us_avg_bpm4eY RMS (ppm)



0.0 1.0 2.0 3.0

20−

10−

0

10

20

30
 / ndf 2χ  0.005251 / 3

p0        11.24±   2.3 
 / ndf 2χ  0.005251 / 3

p0        11.24±   2.3 

corr_us_avg_bpm4aX (ppb)
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0.04−
0.02−

0
0.02
0.04

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   0.01811± 0.0004717 

Std Dev    0.01281± 0.03623 

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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0.0 1.0 2.0 3.0

60−

40−

20−

0

20

40

60

80

100
 / ndf 2χ  3.908 / 3

p0        17.07± 21.06 
 / ndf 2χ  3.908 / 3

p0        17.07± 21.06 

corr_us_avg_bpm4aY (ppb)
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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

1D pull distribution

Mean   0.4941±0.02329 − 

Std Dev    0.3494± 0.9882 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 4.969e

Constant  0.520± 1.005 

Mean      49.987083± 0.001386 

Sigma     9.40± 10.24 

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−

0

200

400

600

800

 / ndf 2χ   16.8 / 3
p0        72.55± 170.6 

 / ndf 2χ   16.8 / 3
p0        72.55± 170.6 

corr_us_avg_bpm1X (ppb)
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1−
0
1
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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

2.2

1D pull distribution

Mean    1.025±0.01648 − 

Std Dev    0.7244±  2.049 

Underflow       0

Overflow        0

 / ndf 2χ  0.3013 / 0

Constant  51.686± 4.642 

Mean      139.07±32.46 − 

Sigma     13.97± 20.13 

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

30−

20−

10−

0
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20

30

 / ndf 2χ  0.1701 / 3
p0        12.42± 1.485 

 / ndf 2χ  0.1701 / 3
p0        12.42± 1.485 

corr_us_avg_bpm1Y (ppb)
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0
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8− 6− 4− 2− 0 2 4 6 8
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0.6

0.8
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1.4

1.6

1.8

2

1D pull distribution

Mean   0.1031±0.007137 − 

Std Dev    0.07287± 0.2061 

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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0.0 1.0 2.0 3.0

60−

40−

20−

0

20

40

60

80

100

120

 / ndf 2χ  1.731 / 3
p0        24.56± 15.14 

 / ndf 2χ  1.731 / 3
p0        24.56± 15.14 

corr_us_avg_bpm16X (ppb)
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0.4−
0.2−

0
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0.6
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1

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   0.3288±0.01066 − 

Std Dev    0.2325± 0.6577 

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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0.0 1.0 2.0 3.0

40−

30−

20−

10−

0

10

20

30

40

 / ndf 2χ  0.1202 / 3
p0        15.06± 1.252 

 / ndf 2χ  0.1202 / 3
p0        15.06± 1.252 

corr_us_avg_bpm16Y (ppb)
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8− 6− 4− 2− 0 2 4 6 8
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0.8

1

1.2

1.4

1.6

1.8

2

1D pull distribution

Mean   0.08668± 0.0004244 

Std Dev    0.0613± 0.1734 

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_bpm16Y RMS (ppm)corr_us_avg_bpm16Y RMS (ppm)



0.0 1.0 2.0 3.0

600−

500−

400−

300−

200−

100−

0

100

200

300  / ndf 2χ   8.43 / 3
p0         71.2±156 −  

 / ndf 2χ   8.43 / 3
p0         71.2±156 −  

corr_us_avg_bpm12X (ppb)
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0
0.5

1
1.5

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   0.7257± 0.02758 

Std Dev    0.5132±  1.451 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 6.593e

Constant  0.499± 1.005 

Mean      78.8913±0.3451 − 

Sigma     14.52± 15.78 

1D pull distribution



76 77 78 79
62

64

66

68

70

72

74

76

78

80

82

84
R

M
S

 (
pp

m
)

corr_us_avg_bpm12X RMS (ppm)corr_us_avg_bpm12X RMS (ppm)



0.0 1.0 2.0 3.0

50−

0

50

100

150

 / ndf 2χ  5.951 / 3
p0        20.35±  30.5 

 / ndf 2χ  5.951 / 3
p0        20.35±  30.5 

corr_us_avg_bpm12Y (ppb)
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8− 6− 4− 2− 0 2 4 6 8
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4

1D pull distribution

Mean   0.6098±0.01487 − 

Std Dev    0.4312±   1.22 

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_bpm12Y RMS (ppm)corr_us_avg_bpm12Y RMS (ppm)



0.0 1.0 2.0 3.0
1500−

1000−

500−

0

500

 / ndf 2χ  9.996 / 3
p0        162.8±265.4 − 

 / ndf 2χ  9.996 / 3
p0        162.8±265.4 − 

corr_us_avg_bpm11X (ppb)
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8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1D pull distribution

Mean   0.7903± 0.02828 

Std Dev    0.5588±  1.581 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 6.593e

Constant  0.499± 1.005 

Mean      78.8913±0.3451 − 

Sigma     14.52± 15.78 

1D pull distribution
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0.0 1.0 2.0 3.0

30−

20−

10−

0

10

20

30

40

50

60
 / ndf 2χ  4.048 / 3

p0        8.533± 12.54 
 / ndf 2χ  4.048 / 3

p0        8.533± 12.54 

corr_us_avg_bpm11Y (ppb)
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1.8

2

1D pull distribution

Mean    0.503±0.009885 − 

Std Dev    0.3556±  1.006 

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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0.0 1.0 2.0 3.0

500−

0

500

1000

1500

 / ndf 2χ  12.54 / 3
p0        155.5± 252.7 

 / ndf 2χ  12.54 / 3
p0        155.5± 252.7 

corr_us_dd_bpm4eX (ppb)
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2.4

1D pull distribution

Mean   0.8854±0.01127 − 

Std Dev    0.6261±  1.771 

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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0.0 1.0 2.0 3.0

60−

40−

20−

0

20

40

60

 / ndf 2χ  0.5227 / 3
p0        19.54±  2.43 

 / ndf 2χ  0.5227 / 3
p0        19.54±  2.43 

corr_us_dd_bpm4eY (ppb)
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1D pull distribution

Mean   0.1807±0.008414 − 

Std Dev    0.1278± 0.3614 

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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0.0 1.0 2.0 3.0

30−

20−

10−

0
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20

30

 / ndf 2χ  0.2265 / 3
p0        10.78±0.04334 − 

 / ndf 2χ  0.2265 / 3
p0        10.78±0.04334 − 

corr_us_dd_bpm4aX (ppb)
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2

1D pull distribution

Mean    0.119± 0.001347 

Std Dev    0.08413±  0.238 

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



76 77 78 79

5.2

5.4

5.6

5.8

6

6.2

6.4

6.6

R
M

S
 (

pp
m

)
corr_us_dd_bpm4aX RMS (ppm)corr_us_dd_bpm4aX RMS (ppm)



0.0 1.0 2.0 3.0

80−

60−

40−

20−

0

20

40

60

 / ndf 2χ  0.3644 / 3
p0        25.02±6.118 − 

 / ndf 2χ  0.3644 / 3
p0        25.02±6.118 − 

corr_us_dd_bpm4aY (ppb)

76 77 78 79

0.4−
0.3−
0.2−
0.1−

0
0.1
0.2
0.3
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
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Constant  0.023± 2.998 

Mean      1.444e+00±17 − 5.551e

Sigma     0.0199± 0.2964 

1D pull distribution
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Underflow       0

Overflow        0

 / ndf 2χ  0.3051 / 0

Constant  47.840± 4.252 

Mean      165.40±34.79 − 

Sigma     22.10± 22.42 

1D pull distribution
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 / ndf 2χ  0.2252 / 3
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Mean   0.1186± 0.002155 
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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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Mean   0.5455±0.00644 − 

Std Dev    0.3858±  1.091 

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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 / 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  5.715 / 3
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1D pull distribution

Mean   0.5975± 0.0254 

Std Dev    0.4225±  1.195 
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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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Mean   0.05656± 0.004408 

Std Dev      0.04± 0.1131 
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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  10.26 / 3
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1D pull distribution

Mean   0.8008±0.02936 − 

Std Dev    0.5663±  1.602 
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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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1D pull distribution

Mean   0.1127± 0.002516 

Std Dev    0.07966± 0.2253 

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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Mean   0.9448±0.01062 − 

Std Dev    0.6681±   1.89 
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Overflow        0

 / ndf 2χ  0.3013 / 0

Constant  51.686± 4.642 

Mean      139.07±32.46 − 

Sigma     13.97± 20.13 

1D pull distribution
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1D pull distribution

Mean   0.1891± 0.007321 

Std Dev    0.1337± 0.3781 

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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Mean   0.09471± 0.001271 

Std Dev    0.06697± 0.1894 

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



76 77 78 79

11.5

12

12.5

13

13.5

14

14.5

15

15.5

R
M

S
 (

pp
m

)
corr_usl_bpm4aY RMS (ppm)corr_usl_bpm4aY RMS (ppm)



0.0 1.0 2.0 3.0

500−

0

500

1000

1500

2000

 / ndf 2χ  20.47 / 3
p0        183.4± 463.3 

 / ndf 2χ  20.47 / 3
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 / ndf 2χ  0.3051 / 0

Constant  47.840± 4.252 

Mean      165.40±34.79 − 

Sigma     22.10± 22.42 

1D pull distribution
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Mean      1.444e+00±17 − 5.551e
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1D pull distribution
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 / 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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1D pull distribution
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Mean   0.7883± 0.03054 
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 / ndf 2χ 05 / 1− 6.593e

Constant  0.499± 1.005 

Mean      78.8913±0.3451 − 

Sigma     14.52± 15.78 

1D pull distribution
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 / ndf 2χ 09 / 0− 1.847e

Constant  3.992± 2.954 

Mean      0.4354± 0.5333 

Sigma     0.7045± 0.9059 

1D pull distribution
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Sigma     14.52± 15.78 

1D pull distribution
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1D pull distribution
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Overflow        0
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Constant  7.967± 4.116 

Mean      0.4677±0.5333 − 

Sigma     0.90±  1.11 

1D pull distribution
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1D pull distribution

Mean   0.5182± 0.02271 
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 / ndf 2χ 05 / 1− 4.969e

Constant  0.520± 1.005 

Mean      49.987083± 0.001386 

Sigma     9.40± 10.24 

1D pull distribution



76 77 78 79

21

21.5

22

22.5

23

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

 / ndf 2χ  0.08034 / 3
p0         15.4± 2.343 

 / ndf 2χ  0.08034 / 3
p0         15.4± 2.343 

corr_usr_bpm4aX (ppb)

76 77 78 79

0.2−
0.15−

0.1−
0.05−

0
0.05

0.1
0.15

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
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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
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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
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