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800  / ndf 2χ  2.667 / 2
p0        67.49± 533.3 

 / ndf 2χ  2.667 / 2
p0        67.49± 533.3 
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1D pull distribution

Mean   0.5421± 0.08572 

Std Dev    0.3833± 0.9389 
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Overflow        0

 / ndf 2χ 11 / 0− 6.561e

Constant  18.202± 2.484 

Mean      6.0652± 0.1002 

Sigma     8.426± 1.063 

1D pull distribution
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 / ndf 2χ   1.32 / 2
p0        53.74±50.41 − 

 / ndf 2χ   1.32 / 2
p0        53.74±50.41 − 

corr_Adet_bpm4eX (ppb)

57 58 59

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
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1D pull distribution
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 / ndf 2χ  0.4818 / 2
p0        11.95±0.325 − 

corr_Adet_bpm4eY (ppb)
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1D pull distribution

Mean   0.2304±0.03637 − 

Std Dev    0.1629± 0.3991 
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Mean      1.51610±0.09171 − 

Sigma     2.1066± 0.2656 

1D pull distribution
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1D pull distribution
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Mean   0.2421± 0.03416 
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Mean      1.51629± 0.09171 
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1D pull distribution
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 / ndf 2χ  2.229 / 2
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Constant  0.580± 1.005 

Mean      50.3210±0.2667 − 

Sigma     8.707± 8.706 

1D pull distribution
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 / ndf 2χ  0.06972 / 2
p0        12.93± 0.7404 
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Mean   0.08774± 0.01206 

Std Dev    0.06204±  0.152 
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Mean      1.51629± 0.09171 
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1D pull distribution
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 / ndf 2χ  0.8948 / 2
p0        30.45±25.3 − 
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1D pull distribution
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 / ndf 2χ  0.3878 / 2
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1D pull distribution
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 / ndf 2χ  0.2034 / 2
p0        73.54±82.86 − 
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1D pull distribution
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1D pull distribution
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 / ndf 2χ  1.437 / 2
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1D pull distribution
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1D pull distribution
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p0        67.49± 533.3 

 / ndf 2χ  2.667 / 2
p0        67.49± 533.3 

lagr_asym_us_avg (ppb)
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Sigma     8.426± 1.063 

1D pull distribution
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 / ndf 2χ  0.4464 / 2
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1D pull distribution
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p0        93.74± 477.8 

 / ndf 2χ  0.6569 / 2
p0        93.74± 477.8 

lagr_asym_usr (ppb)
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 / ndf 2χ 11 / 0− 6.561e

Constant  18.202± 2.484 
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1D pull distribution
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 / ndf 2χ  2.563 / 2
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Mean      6.0652± 0.1002 

Sigma     8.426± 1.063 

1D pull distribution
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 / ndf 2χ  2.323 / 2
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diff_bpm4eX (nm)
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Constant  0.580± 1.005 

Mean      50.3210± 0.2667 

Sigma     8.707± 8.706 

1D pull distribution
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 / ndf 2χ  0.6875 / 2
p0        3.053± 2.453 
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1D pull distribution
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 / ndf 2χ   1.49 / 2
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1D pull distribution
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1D pull distribution
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diff_bpm1X (nm)

57 58 59

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    0.473±0.0615 − 

Std Dev    0.3345± 0.8193 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 0− 3.766e

Constant  0.580± 1.005 

Mean      50.3210±0.2667 − 

Sigma     8.707± 8.706 

1D pull distribution



57 58 59

7.4

7.5

7.6

7.7

7.8

7.9

8

8.1

R
M

S
 (

um
)

diff_bpm1X RMS (um)diff_bpm1X RMS (um)



0.0 1.0 2.0

10−

5−

0

5

10
 / ndf 2χ  0.3209 / 2

p0        3.992±1.349 − 
 / ndf 2χ  0.3209 / 2

p0        3.992±1.349 − 

diff_bpm1Y (nm)

57 58 59

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

Mean   0.1881± 0.02793 

Std Dev     0.133± 0.3258 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 6.561e

Constant  18.202± 2.484 

Mean      1.51629± 0.09171 

Sigma     2.1066± 0.2656 

1D pull distribution



57 58 59

2.5

3
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6

R
M

S
 (
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)

diff_bpm1Y RMS (um)diff_bpm1Y RMS (um)



0.0 1.0 2.0

5−

0

5

10

15

 / ndf 2χ   2.25 / 2
p0        3.104±  5.13 

 / ndf 2χ   2.25 / 2
p0        3.104±  5.13 

diff_bpm16X (nm)

57 58 59

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   0.4984± 0.06957 

Std Dev    0.3524± 0.8632 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 0− 3.766e

Constant  0.580± 1.005 

Mean      50.3210± 0.2667 

Sigma     8.707± 8.706 

1D pull distribution



57 58 59
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3.7

3.75

3.8

3.85
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4

R
M

S
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)

diff_bpm16X RMS (um)diff_bpm16X RMS (um)



0.0 1.0 2.0

3−

2−

1−

0

1

2

3

4

 / ndf 2χ  0.6754 / 2
p0        1.248± 0.9038 

 / ndf 2χ  0.6754 / 2
p0        1.248± 0.9038 

diff_bpm16Y (nm)
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0.6−
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

2.2

2.4

1D pull distribution

Mean   0.2737±0.01937 − 

Std Dev    0.1935± 0.4741 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 6.561e

Constant  18.202± 2.484 

Mean      3.03258±0.08325 − 

Sigma     4.2131± 0.5313 

1D pull distribution



57 58 59

1.2
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)
diff_bpm16Y RMS (um)diff_bpm16Y RMS (um)



0.0 1.0 2.0

6−

4−

2−

0

2

4

6

8

10

12

 / ndf 2χ  0.2756 / 2
p0        3.634± 4.098 

 / ndf 2χ  0.2756 / 2
p0        3.634± 4.098 

diff_bpm12X (nm)
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0.4−
0.3−
0.2−
0.1−

0
0.1
0.2
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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   0.1745±0.02187 − 

Std Dev    0.1234± 0.3023 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 6.561e

Constant  18.202± 2.484 

Mean      1.51629± 0.09171 

Sigma     2.1066± 0.2656 

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



0.0 1.0 2.0

5−

0

5

10

15

 / ndf 2χ  2.458 / 2
p0        2.471± 6.346 

 / ndf 2χ  2.458 / 2
p0        2.471± 6.346 

diff_bpm12Y (nm)
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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   0.5226±0.003695 − 

Std Dev    0.3695± 0.9052 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 0− 1.709e

Constant  0.596± 1.005 

Mean      51.3242±0.3133 − 

Sigma     6.319± 9.052 

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



0.0 1.0 2.0

10−

5−

0

5

10

15

 / ndf 2χ  1.794 / 2
p0        4.207± 4.333 

 / ndf 2χ  1.794 / 2
p0        4.207± 4.333 

diff_bpm11X (nm)
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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   0.4449±0.0645 − 

Std Dev    0.3146± 0.7706 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 0− 2.677e

Constant  0.612± 1.005 

Mean      37.82690± 0.04216 

Sigma     3.705± 6.645 

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



0.0 1.0 2.0

2−

0

2

4

6

8

 / ndf 2χ  1.318 / 2
p0        1.498± 2.508 

 / ndf 2χ  1.318 / 2
p0        1.498± 2.508 

diff_bpm11Y (nm)
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1.8

2

2.2

2.4

1D pull distribution

Mean   0.3823± 0.02813 

Std Dev    0.2703± 0.6621 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 6.561e

Constant  18.203± 2.484 

Mean      3.03220± 0.08325 

Sigma     4.2132± 0.5313 

1D pull distribution
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0.0 1.0 2.0

200−

150−

100−

50−

0

50

100

 / ndf 2χ  1.715 / 2
p0        47.15±50.41 − 

 / ndf 2χ  1.715 / 2
p0        47.15±50.41 − 

corr_us_avg_bpm4eX (ppb)
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8− 6− 4− 2− 0 2 4 6 8
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0.2
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0.8

1

1D pull distribution

Mean    0.435±0.06341 − 

Std Dev    0.3076± 0.7535 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 0− 2.677e

Constant  0.612± 1.005 

Mean      37.82690± 0.04216 

Sigma     3.705± 6.645 

1D pull distribution
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0.0 1.0 2.0

30−

20−

10−

0

10

20

30  / ndf 2χ  0.6133 / 2
p0        10.59±0.325 − 

 / ndf 2χ  0.6133 / 2
p0        10.59±0.325 − 

corr_us_avg_bpm4eY (ppb)
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2.2

2.4

1D pull distribution

Mean     0.26±0.04103 − 

Std Dev    0.1838± 0.4503 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 6.561e

Constant  18.203± 2.484 

Mean      3.03220± 0.08325 

Sigma     4.2132± 0.5313 

1D pull distribution
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 / ndf 2χ  0.08292 / 2

p0        11.78± 0.2464 
 / ndf 2χ  0.08292 / 2

p0        11.78± 0.2464 

corr_us_avg_bpm4aX (ppb)
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2

1D pull distribution

Mean   0.09597± 0.003185 

Std Dev    0.06786± 0.1662 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 6.561e

Constant  18.203± 2.484 

Mean      1.51610±0.09171 − 

Sigma     2.1066± 0.2656 

1D pull distribution
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corr_us_avg_bpm4aX RMS (ppm)corr_us_avg_bpm4aX RMS (ppm)
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40−

20−

0
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40

60  / ndf 2χ  0.5807 / 2
p0        17.88± 1.382 

 / ndf 2χ  0.5807 / 2
p0        17.88± 1.382 

corr_us_avg_bpm4aY (ppb)
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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

1D pull distribution

Mean   0.2532± 0.03572 

Std Dev     0.179± 0.4385 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 0− 3.766e

Constant  0.580± 1.005 

Mean      25.1605± 0.2667 

Sigma     4.353± 4.353 

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

400−

300−

200−

100−

0

100

 / ndf 2χ  2.319 / 2
p0        75.99±129.8 − 

 / ndf 2χ  2.319 / 2
p0        75.99±129.8 − 

corr_us_avg_bpm1X (ppb)
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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   0.5061±0.06708 − 

Std Dev    0.3579± 0.8766 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 0− 3.766e

Constant  0.580± 1.005 

Mean      50.3210±0.2667 − 

Sigma     8.707± 8.706 

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

20−

10−

0
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30

 / ndf 2χ  0.06892 / 2
p0        13.01± 0.7404 

 / ndf 2χ  0.06892 / 2
p0        13.01± 0.7404 

corr_us_avg_bpm1Y (ppb)
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2

1D pull distribution

Mean   0.08724± 0.01199 

Std Dev    0.06169± 0.1511 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 6.561e

Constant  18.202± 2.484 

Mean      1.51629± 0.09171 

Sigma     2.1066± 0.2656 

1D pull distribution
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corr_us_avg_bpm1Y RMS (ppm)corr_us_avg_bpm1Y RMS (ppm)



0.0 1.0 2.0

120−
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80−

60−

40−

20−

0

20

40

60
 / ndf 2χ  1.254 / 2

p0        25.72±25.3 − 
 / ndf 2χ  1.254 / 2

p0        25.72±25.3 − 

corr_us_avg_bpm16X (ppb)

57 58 59
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8− 6− 4− 2− 0 2 4 6 8
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0.6

0.8

1

1D pull distribution

Mean   0.3731±0.0203 − 

Std Dev    0.2638± 0.6462 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 0− 2.673e

Constant  0.611± 1.005 

Mean      37.81115±0.04301 − 

Sigma     4.471± 6.647 

1D pull distribution
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0.0 1.0 2.0
60−

40−

20−

0

20

 / ndf 2χ  0.3812 / 2
p0        15.78±10.95 − 

 / ndf 2χ  0.3812 / 2
p0        15.78±10.95 − 

corr_us_avg_bpm16Y (ppb)
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0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

1D pull distribution

Mean   0.2058± 0.0008081 

Std Dev    0.1455± 0.3565 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 6.561e

Constant  18.202± 2.484 

Mean      1.51629± 0.09171 

Sigma     2.1066± 0.2656 

1D pull distribution



57 58 59

10

12

14

16

18

20

22

24

R
M

S
 (

pp
m

)
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250−

200−

150−

100−

50−

0
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100

 / ndf 2χ  0.1978 / 2
p0        74.57±82.86 − 

 / ndf 2χ  0.1978 / 2
p0        74.57±82.86 − 

corr_us_avg_bpm12X (ppb)
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2

1D pull distribution

Mean   0.1479± 0.01734 

Std Dev    0.1046± 0.2562 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 6.561e

Constant  18.203± 2.484 

Mean      1.51610±0.09171 − 

Sigma     2.1066± 0.2656 

1D pull distribution
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20−

0

20

40
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80

100
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140  / ndf 2χ  2.232 / 2
p0        21.31± 45.09 

 / ndf 2χ  2.232 / 2
p0        21.31± 45.09 

corr_us_avg_bpm12Y (ppb)
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1

1D pull distribution

Mean    0.498± 0.00233 

Std Dev    0.3521± 0.8625 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 0− 2.673e

Constant  0.611± 1.005 

Mean      37.81115±0.04301 − 

Sigma     4.471± 6.647 

1D pull distribution
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400−

200−

0
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 / ndf 2χ  1.404 / 2
p0        170.5±158.1 − 

 / ndf 2χ  1.404 / 2
p0        170.5±158.1 − 

corr_us_avg_bpm11X (ppb)
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1D pull distribution

Mean   0.3936± 0.05546 

Std Dev    0.2783± 0.6818 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 0− 2.673e

Constant  0.611± 1.005 

Mean      37.81115±0.04301 − 

Sigma     4.471± 6.647 

1D pull distribution
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corr_us_avg_bpm11X RMS (ppm)corr_us_avg_bpm11X RMS (ppm)
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10−

0

10

20

30

40  / ndf 2χ  0.5598 / 2
p0        8.937± 8.792 

 / ndf 2χ  0.5598 / 2
p0        8.937± 8.792 

corr_us_avg_bpm11Y (ppb)
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1D pull distribution

Mean   0.2494± 0.007823 

Std Dev    0.1763± 0.4319 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 6.561e

Constant  18.203± 2.484 

Mean      3.03220± 0.08325 

Sigma     4.2132± 0.5313 

1D pull distribution
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0.0 1.0 2.0

800−

600−

400−

200−

0

200

 / ndf 2χ  1.586 / 2
p0        162.9±198.2 − 

 / ndf 2χ  1.586 / 2
p0        162.9±198.2 − 

corr_us_dd_bpm4eX (ppb)
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1D pull distribution

Mean   0.4184±0.06009 − 

Std Dev    0.2958± 0.7247 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 0− 2.677e

Constant  0.612± 1.005 

Mean      37.82690± 0.04216 

Sigma     3.705± 6.645 

1D pull distribution
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 / ndf 2χ  0.07104 / 2
p0        20.47± 14.73 

 / ndf 2χ  0.07104 / 2
p0        20.47± 14.73 

corr_us_dd_bpm4eY (ppb)
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1D pull distribution

Mean   0.08884± 0.000244 

Std Dev    0.06282± 0.1539 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 6.561e

Constant  18.202± 2.484 

Mean      1.51629± 0.09171 

Sigma     2.1066± 0.2656 

1D pull distribution
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 / ndf 2χ  0.08669 / 2

p0        11.29± 3.861 
 / ndf 2χ  0.08669 / 2

p0        11.29± 3.861 

corr_us_dd_bpm4aX (ppb)
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1D pull distribution

Mean   0.09774± 0.01545 

Std Dev    0.06911± 0.1693 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 6.561e

Constant  18.202± 2.484 

Mean      1.51629± 0.09171 

Sigma     2.1066± 0.2656 

1D pull distribution
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40−

20−

0

20

40
 / ndf 2χ  0.2677 / 2
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Mean   0.1721±0.01809 − 

Std Dev    0.1217± 0.2982 
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Overflow        0

 / ndf 2χ 11 / 0− 6.561e

Constant  18.202± 2.484 

Mean      1.51629± 0.09171 

Sigma     2.1066± 0.2656 

1D pull distribution
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 / ndf 2χ 05 / 0− 3.392e

Constant  0.608± 1.005 

Mean      56.99865±0.03767 − 

Sigma     8.01± 10.95 

1D pull distribution
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Mean      1.51610±0.09171 − 

Sigma     2.1066± 0.2656 

1D pull distribution
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Constant  18.202± 2.484 
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Sigma     4.2131± 0.5313 

1D pull distribution
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p0        3.539± 0.8684 

corr_us_dd_bpm16Y (ppb)

57 58 59

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   0.1349± 0.01944 
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Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 6.561e

Constant  18.202± 2.484 

Mean      1.51629± 0.09171 

Sigma     2.1066± 0.2656 

1D pull distribution
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 / ndf 2χ  0.7556 / 2
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1D pull distribution
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 / ndf 2χ  0.3324 / 2
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1D pull distribution



57 58 59

3

3.2

3.4

3.6

3.8

4

4.2

R
M

S
 (

pp
m

)
corr_us_dd_bpm12Y RMS (ppm)corr_us_dd_bpm12Y RMS (ppm)



0.0 1.0 2.0

100−

50−

0

50

100

150

 / ndf 2χ  2.855 / 2
p0        33.77± 38.58 

 / ndf 2χ  2.855 / 2
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Constant  0.610± 1.005 

Mean      57.12434± 0.04684 

Sigma     7.94± 10.95 

1D pull distribution
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 / ndf 2χ  0.2929 / 2
p0        6.742± 1.744 

corr_us_dd_bpm11Y (ppb)

57 58 59

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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Sigma     2.1066± 0.2656 

1D pull distribution
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1D pull distribution
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Constant  0.612± 1.005 

Mean      37.82690± 0.04216 

Sigma     3.705± 6.645 

1D pull distribution
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 / ndf 2χ  0.1631 / 2
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Mean      1.51610±0.09171 − 

Sigma     2.1066± 0.2656 

1D pull distribution
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 / ndf 2χ  0.09921 / 2
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1D pull distribution
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 / ndf 2χ  0.3158 / 2
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1D pull distribution
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Mean      57.12434± 0.04684 

Sigma     7.94± 10.95 

1D pull distribution
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 / ndf 2χ  0.01386 / 2
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1D pull distribution
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 / ndf 2χ  0.8431 / 2
p0        97.07±129.5 − 
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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     3.705± 6.645 

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