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 / ndf 2χ  8.794 / 10
p0        272.4±792.5 − 

 / ndf 2χ  8.794 / 10
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1D pull distribution

Mean   0.2696±0.009822 − 

Std Dev    0.1906± 0.8941 

Underflow       0

Overflow        0

 / ndf 2χ  1.077 / 2

Constant  1.279± 2.881 

Mean      2.872±1.024 − 

Sigma     1.996± 1.864 

1D pull distribution
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Mean   0.4769±0.01305 − 

Std Dev    0.3372±  1.582 
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Overflow        0

 / ndf 2χ  1.252 / 4

Constant  0.811± 1.765 

Mean      1.6615± 0.8897 

Sigma     2.021± 2.966 

1D pull distribution
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1D pull distribution

Mean   0.4181±0.042 − 

Std Dev    0.2957±  1.387 

Underflow       0

Overflow        0

 / ndf 2χ  0.9195 / 5

Constant  22.310± 3.588 

Mean      103.09± 19.47 

Sigma     7.34± 13.65 

1D pull distribution
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1D pull distribution

Mean   0.2758± 0.001234 

Std Dev     0.195± 0.9146 

Underflow       0

Overflow        0

 / ndf 2χ  1.336 / 2

Constant  4.041± 6.441 

Mean      0.2290± 0.6262 

Sigma     0.2005± 0.6501 

1D pull distribution
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1D pull distribution

Mean   0.3769± 0.00779 

Std Dev    0.2665±   1.25 

Underflow       0

Overflow        0

 / ndf 2χ  1.123 / 5

Constant  2.946± 1.471 

Mean      45.434± 7.753 

Sigma     7.42± 13.33 

1D pull distribution
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1D pull distribution

Mean   0.03756±05 − 6.015e

Std Dev    0.02656± 0.1246 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 3.801e

Constant  33.512± 9.584 

Mean      0.8845±0.1158 − 

Sigma     1.193± 0.251 

1D pull distribution
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1D pull distribution

Mean   0.2845±0.004519 − 

Std Dev    0.2012± 0.9436 

Underflow       0

Overflow        0

 / ndf 2χ  2.823 / 3

Constant  0.700± 1.589 

Mean      1.5518±0.0955 − 

Sigma     2.18±  2.27 

1D pull distribution
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1D pull distribution

Mean   0.6417±0.02582 − 

Std Dev    0.4538±  2.128 

Underflow       0

Overflow        0

 / ndf 2χ  0.3011 / 4

Constant  2.860± 2.187 

Mean      23.919±4.513 − 

Sigma     13.401± 6.296 

1D pull distribution
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1D pull distribution

Mean   0.2319±0.04349 − 

Std Dev     0.164±  0.769 

Underflow       0

Overflow        0

 / ndf 2χ  0.2173 / 3

Constant  1.074± 2.588 

Mean      0.38426± 0.04186 

Sigma     0.4499± 0.9858 

1D pull distribution
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p0        296.8±58.86 − 
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1D pull distribution

Mean   0.1566± 0.01109 

Std Dev    0.1107± 0.5193 

Underflow       0

Overflow        0

 / ndf 2χ  0.1201 / 1

Constant  1.622± 3.703 

Mean      0.29598±0.04508 − 

Sigma     0.4143± 0.7177 

1D pull distribution
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1D pull distribution

Mean   0.2935± 0.006035 

Std Dev    0.2075± 0.9733 

Underflow       0

Overflow        0

 / ndf 2χ  1.804 / 3

Constant  2.405± 2.794 

Mean      0.455± 0.193 

Sigma     0.9073± 0.9614 

1D pull distribution
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 / ndf 2χ  15.75 / 10
p0          680±828.3 − 
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1D pull distribution

Mean   0.3607± 0.01834 

Std Dev    0.2551±  1.196 

Underflow       0

Overflow        0

 / ndf 2χ  0.8969 / 4

Constant  1.181± 2.099 

Mean      0.7630± 0.6101 

Sigma     1.230± 1.671 

1D pull distribution
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p0        36.31±0.2862 − 

corr_Adet_bpm11Y (ppb)

34
25

.0

34
26

.0

34
26

.1

34
27

.0

34
27

.1

34
27

.2

34
28

.0

34
28

.1

34
28

.2

34
28

.3

34
28

.4

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   0.2417± 0.0282 

Std Dev    0.1709± 0.8017 

Underflow       0

Overflow        0

 / ndf 2χ  2.486 / 3

Constant  1.057± 1.584 

Mean      1.539± 0.175 

Sigma     4.926± 1.928 

1D pull distribution
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1D pull distribution

Mean        0±      0 

Std Dev         0±      0 

Underflow       0

Overflow        0

 / ndf 2χ 12 / 0− 2.898e

Constant  63.48± 14.27 

Mean      1.551± 0.447 

Sigma     2.1313± 0.2499 

1D pull distribution
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Constant  63.48± 14.27 
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1D pull distribution



3425.0 3426.0 3426.1 3427.0 3427.1 3427.2 3428.0 3428.1 3428.2 3428.3 3428.4
0

0.2

0.4

0.6

0.8

1

R
M

S
 (

pp
m

)
corr_Adet_bpm8Y RMS (ppm)corr_Adet_bpm8Y RMS (ppm)



0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0

3000−

2000−

1000−

0

1000

 / ndf 2χ  8.794 / 10
p0        272.4±792.5 − 
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34
25

.0

34
26

.0

34
26

.1

34
27

.0

34
27

.1

34
27

.2

34
28

.0

34
28

.1

34
28

.2

34
28

.3

34
28

.4

1−
0.5−

0
0.5

1
1.5

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   0.2696±0.009822 − 

Std Dev    0.1906± 0.8941 

Underflow       0

Overflow        0

 / ndf 2χ  1.077 / 2

Constant  1.279± 2.881 

Mean      2.872±1.024 − 

Sigma     1.996± 1.864 

1D pull distribution
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p0        263.8±535.1 − 

 / ndf 2χ  6.405 / 10
p0        263.8±535.1 − 
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1D pull distribution

Mean     0.23±0.02201 − 

Std Dev    0.1626± 0.7628 

Underflow       0

Overflow        0

 / ndf 2χ  2.632 / 1

Constant  9176.4±  1719 

Mean      23.88± 21.55 

Sigma     6.343± 5.853 

1D pull distribution



3425.0 3426.0 3426.1 3427.0 3427.1 3427.2 3428.0 3428.1 3428.2 3428.3 3428.4
89

89.5

90

90.5

91

91.5

92

92.5

93

93.5

R
M

S
 (

pp
m

)
lagr_asym_us_dd RMS (ppm)lagr_asym_us_dd RMS (ppm)



0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
4000−

3000−

2000−

1000−

0

1000

2000

3000

 / ndf 2χ  8.755 / 10
p0        378.4±257.4 − 

 / ndf 2χ  8.755 / 10
p0        378.4±257.4 − 

lagr_asym_usr (ppb)
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1D pull distribution

Mean    0.269± 0.008275 

Std Dev    0.1902± 0.8921 

Underflow       0

Overflow        0

 / ndf 2χ  1.685 / 2

Constant  3.213± 4.486 

Mean      0.1951± 0.1991 

Sigma     0.3204± 0.6654 

1D pull distribution
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 / ndf 2χ  6.644 / 10
p0        376.8±1328 − 

 / ndf 2χ  6.644 / 10
p0        376.8±1328 − 

lagr_asym_usl (ppb)
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1D pull distribution

Mean   0.2342±0.02251 − 

Std Dev    0.1656± 0.7769 

Underflow       0

Overflow        0

 / ndf 2χ   1.03 / 3

Constant  1.623± 2.976 

Mean      0.2896±0.1822 − 

Sigma     0.4680± 0.7662 

1D pull distribution
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 / ndf 2χ  11.04 / 10
p0        29.22±51.99 − 

 / ndf 2χ  11.04 / 10
p0        29.22±51.99 − 

diff_bpm4eX (nm)
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1D pull distribution

Mean   0.3021± 0.00636 

Std Dev    0.2136±  1.002 

Underflow       0

Overflow        0

 / ndf 2χ  1.063 / 3

Constant  0.95±  2.05 

Mean      0.9992±0.3466 − 

Sigma     1.39±  1.75 

1D pull distribution



3425.0 3426.0 3426.1 3427.0 3427.1 3427.2 3428.0 3428.1 3428.2 3428.3 3428.4

9.2

9.4

9.6

9.8

10

10.2

10.4

10.6

10.8

11

11.2

11.4

R
M

S
 (

um
)

diff_bpm4eX RMS (um)diff_bpm4eX RMS (um)



0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0

100−

80−

60−

40−

20−

0

20

40

60

80

 / ndf 2χ  3.962 / 10
p0        12.33±2.278 − 

 / ndf 2χ  3.962 / 10
p0        12.33±2.278 − 
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1D pull distribution

Mean   0.1809±0.01781 − 

Std Dev    0.1279± 0.5999 

Underflow       0

Overflow        0

 / ndf 2χ  0.4655 / 2

Constant  1.028± 2.681 

Mean      2.0903± 0.4399 

Sigma     1.692± 1.369 

1D pull distribution



3425.0 3426.0 3426.1 3427.0 3427.1 3427.2 3428.0 3428.1 3428.2 3428.3 3428.4

2.2

2.4

2.6

2.8

3

3.2

3.4

3.6

3.8

4

4.2

4.4

R
M

S
 (

um
)

diff_bpm4eY RMS (um)diff_bpm4eY RMS (um)



0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0

60−

40−

20−

0

20

40

 / ndf 2χ  8.613 / 10
p0        4.892±4.085 − 

 / ndf 2χ  8.613 / 10
p0        4.892±4.085 − 

diff_bpm4aX (nm)
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1D pull distribution

Mean   0.2668±0.002772 − 

Std Dev    0.1887± 0.8849 

Underflow       0

Overflow        0

 / ndf 2χ   4.81 / 2

Constant  0.737± 1.405 

Mean      2.496± 0.154 

Sigma     6.681± 2.505 

1D pull distribution
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 / ndf 2χ  2.971 / 10
p0        19.04± 6.661 

 / ndf 2χ  2.971 / 10
p0        19.04± 6.661 

diff_bpm4aY (nm)
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1D pull distribution

Mean   0.1567±0.006265 − 

Std Dev    0.1108± 0.5197 

Underflow       0

Overflow        0

 / ndf 2χ  0.8045 / 1

Constant  1.83±  4.16 

Mean      0.23051±0.03827 − 

Sigma     0.2191± 0.5441 

1D pull distribution
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 / ndf 2χ  10.28 / 10
p0        26.58± 49.16 

 / ndf 2χ  10.28 / 10
p0        26.58± 49.16 
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1D pull distribution

Mean   0.2914±0.01932 − 

Std Dev    0.2061± 0.9666 

Underflow       0

Overflow        0

 / ndf 2χ  1.828 / 3

Constant  1.676± 2.339 

Mean      0.5552± 0.1874 

Sigma     0.956± 1.124 

1D pull distribution
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p0        16.11± 14.54 
 / ndf 2χ  3.444 / 10

p0        16.11± 14.54 

diff_bpm1Y (nm)
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1D pull distribution

Mean   0.1687±0.002974 − 

Std Dev    0.1193± 0.5596 

Underflow       0

Overflow        0

 / ndf 2χ  0.2717 / 1

Constant  1.888± 4.404 

Mean      0.2794± 0.1696 

Sigma     0.2477± 0.6953 

1D pull distribution
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 / ndf 2χ  8.809 / 10
p0        12.53±22.58 − 

 / ndf 2χ  8.809 / 10
p0        12.53±22.58 − 

diff_bpm16X (nm)
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1D pull distribution

Mean   0.2698± 0.01226 

Std Dev    0.1908± 0.8948 

Underflow       0

Overflow        0

 / ndf 2χ  2.365 / 3

Constant  0.693± 1.579 

Mean      8.1751± 0.8272 

Sigma     4.766± 3.107 

1D pull distribution
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 / ndf 2χ  5.545 / 10
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diff_bpm16Y (nm)
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1D pull distribution

Mean   0.2137± 0.04105 

Std Dev    0.1511± 0.7088 

Underflow       0

Overflow        0

 / ndf 2χ  0.5948 / 2

Constant  1.168± 2.809 

Mean      0.5783±0.1394 − 

Sigma     0.669± 1.003 

1D pull distribution
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p0        14.67± 10.32 

 / ndf 2χ  17.71 / 10
p0        14.67± 10.32 

diff_bpm12X (nm)
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1D pull distribution

Mean   0.3825±0.02635 − 

Std Dev    0.2705±  1.269 

Underflow       0

Overflow        0

 / ndf 2χ  1.431 / 4

Constant  2.087± 2.372 

Mean      0.5962±0.3863 − 

Sigma     1.230± 1.362 

1D pull distribution
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 / ndf 2χ  13.45 / 10
p0        9.976±11.56 − 

diff_bpm12Y (nm)
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1D pull distribution

Mean   0.3334± 0.008364 

Std Dev    0.2357±  1.106 

Underflow       0

Overflow        0

 / ndf 2χ  2.661 / 3

Constant  0.984± 1.902 

Mean      0.7758± 0.1229 

Sigma     1.183± 1.596 

1D pull distribution
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1D pull distribution

Mean   0.3651±0.01873 − 

Std Dev    0.2581±  1.211 

Underflow       0

Overflow        0

 / ndf 2χ  0.8969 / 4

Constant  1.182± 2.099 

Mean      0.7632±0.6101 − 

Sigma     1.230± 1.671 

1D pull distribution
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 / ndf 2χ  4.219 / 10
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1D pull distribution

Mean   0.1867± 0.01624 

Std Dev     0.132± 0.6191 

Underflow       0

Overflow        0

 / ndf 2χ  2.965 / 2

Constant  2.360± 5.048 

Mean      0.1255± 0.3376 

Sigma     0.1132± 0.3416 

1D pull distribution
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1D pull distribution

Mean        0±      0 

Std Dev         0±      0 

Underflow       0
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1D pull distribution
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1D pull distribution
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 / ndf 2χ  0.9125 / 5

Constant  0.560± 1.419 
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Sigma     4.479± 4.315 

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

Mean   0.3743±0.009212 − 

Std Dev    0.2647±  1.241 

Underflow       0

Overflow        0

 / ndf 2χ  2.193 / 3

Constant  0.991± 1.602 

Mean      18.562±1.503 − 

Sigma     7.926± 5.148 

1D pull distribution
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1D pull distribution

Mean   0.6421±0.0608 − 

Std Dev     0.454±  2.129 

Underflow       0

Overflow        0

 / ndf 2χ  0.8581 / 6

Constant  0.503± 1.171 

Mean      20.332±1.431 − 

Sigma     13.885± 9.165 

1D pull distribution
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1D pull distribution

Mean   0.2672± 0.007875 

Std Dev     0.189± 0.8863 

Underflow       0

Overflow        0

 / ndf 2χ  0.354 / 1

Constant  1.763± 4.118 

Mean      0.5743± 0.3142 

Sigma     0.480± 1.265 

1D pull distribution
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1D pull distribution

Mean   0.6088± 0.01717 

Std Dev    0.4305±  2.019 

Underflow       0

Overflow        0

 / ndf 2χ  1.111 / 5

Constant  3.676± 1.583 

Mean      66.51± 13.86 

Sigma     13.7±    20 

1D pull distribution
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1D pull distribution

Mean   0.06122±0.003808 − 

Std Dev    0.04329±  0.203 

Underflow       0

Overflow        0

 / ndf 2χ 10 / 0− 8.675e

Constant  38.919± 8.383 

Mean      0.3359±0.0289 − 

Sigma     1.6581± 0.2907 

1D pull distribution
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1D pull distribution

Mean   0.3793±0.001808 − 

Std Dev    0.2682±  1.258 

Underflow       0

Overflow        0

 / ndf 2χ   2.56 / 3

Constant  1.843± 2.402 

Mean      0.85±  1.05 

Sigma     1.158± 1.887 

1D pull distribution
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1D pull distribution

Mean   0.4389±0.0191 − 

Std Dev    0.3103±  1.456 

Underflow       0

Overflow        0

 / ndf 2χ  1.039 / 4

Constant  830.54± 93.65 

Mean      49.21±43.05 − 

Sigma     14.00± 14.97 

1D pull distribution
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1D pull distribution

Mean   0.4501±0.1015 − 

Std Dev    0.3183±  1.493 

Underflow       0

Overflow        0

 / ndf 2χ  0.2685 / 3

Constant  2.318± 2.574 

Mean      10.921±2.318 − 

Sigma     9.055± 3.351 

1D pull distribution
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1D pull distribution

Mean   0.3676±0.02386 − 

Std Dev      0.26±  1.219 

Underflow       0

Overflow        0

 / ndf 2χ  0.9003 / 4

Constant  0.97±  2.03 

Mean      0.8222± 0.4535 

Sigma     1.181± 1.871 

1D pull distribution
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1D pull distribution

Mean   0.5119±0.01334 − 

Std Dev     0.362±  1.698 

Underflow       0

Overflow        0

 / ndf 2χ   2.16 / 4

Constant  0.715± 1.521 

Mean      2.0164±0.3681 − 

Sigma     3.173± 3.375 

1D pull distribution
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p0        136.3±79.13 − 
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1D pull distribution

Mean   0.1456± 0.006412 

Std Dev     0.103±  0.483 

Underflow       0

Overflow        0

 / ndf 2χ  1.915 / 1

Constant  2.651± 5.984 

Mean      0.1106± 0.1967 

Sigma     0.0976± 0.3232 

1D pull distribution
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1D pull distribution

Mean   0.4893± 0.04963 

Std Dev     0.346±  1.623 

Underflow       0

Overflow        0

 / ndf 2χ  2.333 / 4

Constant  0.894± 1.404 

Mean      22.912±2.215 − 

Sigma     11.68±  5.94 

1D pull distribution
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1D pull distribution

Mean        0±      0 

Std Dev         0±      0 

Underflow       0

Overflow        0

 / ndf 2χ 12 / 0− 2.898e

Constant  63.48± 14.27 

Mean      1.551± 0.447 

Sigma     2.1313± 0.2499 

1D pull distribution
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1D pull distribution

Mean        0±      0 

Std Dev         0±      0 

Underflow       0

Overflow        0

 / ndf 2χ 12 / 0− 2.898e

Constant  63.48± 14.27 

Mean      1.551± 0.447 

Sigma     2.1313± 0.2499 

1D pull distribution
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 / ndf 2χ  24.32 / 10
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1D pull distribution

Mean   0.4484±0.01141 − 

Std Dev     0.317±  1.487 

Underflow       0

Overflow        0

 / ndf 2χ  0.9019 / 5

Constant  0.583± 1.438 

Mean      2.1430± 0.1851 

Sigma     3.386± 3.268 

1D pull distribution
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1D pull distribution

Mean   0.7669±0.07395 − 

Std Dev    0.5423±  2.544 

Underflow       0

Overflow        0

 / ndf 2χ  0.9303 / 5

Constant  0.735± 1.506 

Mean      3.1283±0.8696 − 

Sigma     5.484± 4.659 

1D pull distribution
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Mean   0.3781± 0.006329 

Std Dev    0.2674±  1.254 

Underflow       0

Overflow        0

 / ndf 2χ  1.823 / 2

Constant  1.666± 3.432 

Mean      0.6165± 0.5525 

Sigma     0.550± 1.587 

1D pull distribution
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1D pull distribution

Mean   0.7799± 0.02022 

Std Dev    0.5515±  2.587 
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Overflow        0

 / ndf 2χ  0.8638 / 6

Constant  2.661± 1.306 

Mean      101.86± 14.31 

Sigma     16.19± 26.63 

1D pull distribution
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Mean   0.04915±0.002432 − 

Std Dev    0.03476±  0.163 

Underflow       0

Overflow        0

 / ndf 2χ 10 / 0− 2.942e

Constant  35.830± 8.894 

Mean      0.72130±0.07798 − 

Sigma     1.4004± 0.2726 

1D pull distribution



3425.0 3426.0 3426.1 3427.0 3427.1 3427.2 3428.0 3428.1 3428.2 3428.3 3428.4

20

40

60

80

100

120

140

R
M

S
 (

pp
m

)
corr_usl_bpm1X RMS (ppm)corr_usl_bpm1X RMS (ppm)



0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
800−

600−

400−

200−

0

200

400

600

800

1000

1200

 / ndf 2χ  17.68 / 10
p0        70.33± 139.4 

 / ndf 2χ  17.68 / 10
p0        70.33± 139.4 

corr_usl_bpm1Y (ppb)

34
25

.0

34
26

.0

34
26

.1

34
27

.0

34
27

.1

34
27

.2

34
28

.0

34
28

.1

34
28

.2

34
28

.3

34
28

.4

2−
1−
0
1
2
3

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   0.3823±0.004179 − 

Std Dev    0.2703±  1.268 
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Overflow        0

 / ndf 2χ  2.254 / 4

Constant  0.692± 1.457 

Mean      1.8144± 0.4193 

Sigma     2.798± 2.677 

1D pull distribution
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Mean   0.5466±0.02322 − 

Std Dev    0.3865±  1.813 

Underflow       0

Overflow        0

 / ndf 2χ  1.459 / 5

Constant  18.523± 3.214 

Mean      75.17±25.43 − 

Sigma     11.40± 18.24 

1D pull distribution
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Mean   0.3212±0.06438 − 

Std Dev    0.2271±  1.065 

Underflow       0

Overflow        0

 / ndf 2χ   1.42 / 4

Constant  1.593± 2.339 

Mean      0.4065±0.2042 − 

Sigma     0.781± 1.164 

1D pull distribution
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Mean   0.06723± 0.004892 

Std Dev    0.04754±  0.223 

Underflow       0

Overflow        0

 / ndf 2χ 10 / 0− 8.675e

Constant  38.919± 8.383 

Mean      0.3359±0.0289 − 

Sigma     1.6581± 0.2907 

1D pull distribution
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Mean   0.1695± 0.002798 

Std Dev    0.1199± 0.5622 

Underflow       0
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 / ndf 2χ  1.414 / 1

Constant  3.814± 4.885 

Mean      0.3130±0.3363 − 
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1D pull distribution
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Mean   0.4719± 0.0238 
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Constant  0.539± 1.177 
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1D pull distribution
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Mean   0.4618± 0.04976 
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 / ndf 2χ  2.332 / 4

Constant  10.633± 2.553 

Mean      55.67±18.05 − 
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1D pull distribution
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Mean        0±      0 

Std Dev         0±      0 
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 / ndf 2χ 12 / 0− 2.898e

Constant  63.48± 14.27 

Mean      1.551± 0.447 

Sigma     2.1313± 0.2499 

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

Mean   0.2538± 0.0057 

Std Dev    0.1795± 0.8418 

Underflow       0

Overflow        0

 / ndf 2χ  0.9511 / 2

Constant  2.064± 4.081 

Mean      0.2823± 0.4154 

Sigma     0.3623± 0.7752 

1D pull distribution
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1D pull distribution

Mean   0.3603± 0.0326 

Std Dev    0.2548±  1.195 

Underflow       0

Overflow        0

 / ndf 2χ  1.704 / 4

Constant  1.062± 1.555 

Mean      1.71866± 0.03563 

Sigma     3.856± 2.265 

1D pull distribution
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1D pull distribution

Mean   0.06469±0.004615 − 
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 / ndf 2χ  0.7912 / 0
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1D pull distribution
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Mean    0.264±0.008963 − 

Std Dev    0.1867± 0.8756 

Underflow       0

Overflow        0

 / ndf 2χ  1.268 / 3
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Mean      69.652±5.018 − 
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1D pull distribution
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