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 / ndf 2χ   41.3 / 48
p0        133.4± 462.7 
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1D pull distribution

Mean   0.1311±0.01302 − 

Std Dev    0.09273± 0.9179 

Underflow       0

Overflow        0

 / ndf 2χ  2.446 / 6

Constant  2.3±  11.6 
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1D pull distribution
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1D pull distribution

Mean   0.07729± 0.002449 

Std Dev    0.05465±  0.541 
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Overflow        0

 / ndf 2χ   4.14 / 3

Constant  4.86± 22.95 
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Sigma     0.0623± 0.4159 

1D pull distribution
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1D pull distribution

Mean   0.1243±0.02312 − 

Std Dev    0.0879± 0.8701 

Underflow       0

Overflow        0

 / ndf 2χ   3.41 / 6

Constant  2.67± 14.03 
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Sigma     0.092± 0.701 

1D pull distribution
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Mean   0.03242±0.004112 − 

Std Dev    0.02292± 0.2269 

Underflow       0
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1D pull distribution
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Mean   0.1345± 0.01954 
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1D pull distribution
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 / ndf 2χ  26.54 / 48
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Mean   0.1051± 0.0005871 

Std Dev    0.07434± 0.7359 
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1D pull distribution
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Mean   0.07064± 0.002404 

Std Dev    0.04995± 0.4945 

Underflow       0

Overflow        0

 / ndf 2χ  3.146 / 3

Constant  4.39± 19.47 

Mean      0.076599±0.005291 − 

Sigma     0.0863± 0.5016 

1D pull distribution
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Mean        0±      0 
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Underflow       0

Overflow        0
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Constant  135.98± 63.84 
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1D pull distribution
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 / ndf 2χ   41.3 / 48
p0        133.4± 462.7 

lagr_asym_us_avg (ppb)
47

81
.0

47
81

.1
47

81
.2

47
81

.3
47

81
.4

47
82

.0
47

82
.1

47
82

.2
47

82
.3

47
82

.4
47

83
.0

47
83

.1
47

83
.2

47
83

.3
47

83
.4

47
84

.0
47

84
.1

47
84

.2
47

84
.3

47
84

.4
47

85
.0

47
85

.1
47

85
.2

47
85

.3
47

85
.4

47
86

.0
47

86
.1

47
86

.2
47

86
.3

47
86

.4
47

87
.0

47
87

.1
47

87
.2

47
87

.3
47

87
.4

47
88

.0
47

88
.1

47
88

.2
47

88
.3

47
88

.4
47

89
.0

47
89

.1
47

89
.2

47
89

.3
47

90
.0

47
90

.1
47

90
.2

47
90

.3
47

90
.4

1.5−
1−

0.5−
0

0.5
1

1.5
2

2.5

8− 6− 4− 2− 0 2 4 6 8
0

2

4

6

8

10

12

1D pull distribution

Mean   0.1311±0.01302 − 

Std Dev    0.09273± 0.9179 

Underflow       0

Overflow        0

 / ndf 2χ  2.446 / 6

Constant  2.3±  11.6 

Mean      0.1320±0.1403 − 

Sigma     0.1269± 0.8624 

1D pull distribution
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 / ndf 2χ  25.96 / 48
p0        129.2± 36.75 
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1D pull distribution

Mean    0.104± 0.01467 

Std Dev    0.07351± 0.7277 

Underflow       0

Overflow        0

 / ndf 2χ   9.53 / 5

Constant  2.82± 12.24 

Mean      0.15±0.11 − 

Sigma     0.1300± 0.6962 

1D pull distribution
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 / ndf 2χ  34.11 / 48

p0        185.3± 425.9 
 / ndf 2χ  34.11 / 48

p0        185.3± 425.9 
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1D pull distribution

Mean   0.1192±0.01961 − 

Std Dev    0.08426± 0.8341 

Underflow       0

Overflow        0

 / ndf 2χ  2.969 / 5

Constant  2.52± 13.18 

Mean      0.1396±0.1868 − 

Sigma     0.1132± 0.7659 

1D pull distribution
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p0        184.5± 499.4 

 / ndf 2χ  34.22 / 48
p0        184.5± 499.4 
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Mean   0.1194± 0.0008561 

Std Dev    0.08442± 0.8357 

Underflow       0

Overflow        0

 / ndf 2χ  4.827 / 4

Constant  2.2±  11.2 

Mean      0.2175± 0.2565 

Sigma     0.1922± 0.9915 

1D pull distribution
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 / ndf 2χ  26.55 / 48

p0        14.31±57.45 − 
 / ndf 2χ  26.55 / 48

p0        14.31±57.45 − 
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Mean   0.1052±0.000786 − 

Std Dev    0.07436± 0.7361 

Underflow       0

Overflow        0

 / ndf 2χ  7.191 / 5

Constant  3.3±  13.8 

Mean      0.100±0.115 − 

Sigma     0.1184± 0.6451 

1D pull distribution
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0
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100

 / ndf 2χ  11.82 / 48
p0        6.036± 4.771 

 / ndf 2χ  11.82 / 48
p0        6.036± 4.771 

diff_bpm4eY (nm)
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1D pull distribution

Mean   0.07014± 0.01121 

Std Dev    0.0496±  0.491 

Underflow       0

Overflow        0

 / ndf 2χ  0.8689 / 3

Constant  3.85± 20.01 

Mean      0.07607± 0.05338 

Sigma     0.0660± 0.5123 

1D pull distribution
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 / ndf 2χ  37.36 / 48
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1D pull distribution

Mean   0.1247± 0.006405 

Std Dev    0.0882± 0.8731 

Underflow       0

Overflow        0

 / ndf 2χ  5.517 / 5

Constant  1.820± 9.962 

Mean      0.15696± 0.04575 

Sigma     0.1129± 0.9507 

1D pull distribution
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1D pull distribution

Mean   0.06886± 0.009045 

Std Dev    0.04869±  0.482 

Underflow       0

Overflow        0

 / ndf 2χ  2.032 / 2

Constant  4.51± 22.25 

Mean      0.06987± 0.04907 

Sigma     0.0675± 0.4532 

1D pull distribution
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p0        13.02± 59.45 

 / ndf 2χ  26.25 / 48
p0        13.02± 59.45 
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1D pull distribution

Mean   0.1046± 0.002783 

Std Dev    0.07394± 0.7319 

Underflow       0

Overflow        0

 / ndf 2χ  4.235 / 5

Constant  2.82± 12.44 

Mean      0.12281± 0.07499 

Sigma     0.1370± 0.7696 

1D pull distribution
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p0        7.891±9.011 − 
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p0        7.891±9.011 − 
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1D pull distribution

Mean   0.0895± 0.006077 

Std Dev    0.06329± 0.6265 

Underflow       0

Overflow        0

 / ndf 2χ  1.725 / 3

Constant  2.82± 15.34 

Mean      0.10196± 0.03834 

Sigma     0.0833± 0.6648 

1D pull distribution
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p0        6.136±19.43 − 
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p0        6.136±19.43 − 
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1D pull distribution

Mean   0.09202±0.001178 − 

Std Dev    0.06507± 0.6442 

Underflow       0

Overflow        0

 / ndf 2χ  2.506 / 4

Constant  3.20± 16.85 

Mean      0.08966±0.02459 − 

Sigma     0.0728± 0.5888 

1D pull distribution
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 / ndf 2χ   26.6 / 48
p0        2.468± 1.692 

 / ndf 2χ   26.6 / 48
p0        2.468± 1.692 
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1D pull distribution

Mean   0.1053±0.003469 − 

Std Dev    0.07442± 0.7368 

Underflow       0

Overflow        0

 / ndf 2χ  1.602 / 4

Constant  2.60± 12.84 

Mean      0.136343± 0.007461 

Sigma     0.1352± 0.8056 

1D pull distribution



4781.0
4781.1

4781.2
4781.3

4781.4
4782.0

4782.1
4782.2

4782.3
4782.4

4783.0
4783.1

4783.2
4783.3

4783.4
4784.0

4784.1
4784.2

4784.3
4784.4

4785.0
4785.1

4785.2
4785.3

4785.4
4786.0

4786.1
4786.2

4786.3
4786.4

4787.0
4787.1

4787.2
4787.3

4787.4
4788.0

4788.1
4788.2

4788.3
4788.4

4789.0
4789.1

4789.2
4789.3

4790.0
4790.1

4790.2
4790.3

4790.4

1.16

1.18

1.2

1.22

1.24

1.26

1.28

1.3

1.32

1.34

1.36

R
M

S
 (

um
)

diff_bpm16Y RMS (um)diff_bpm16Y RMS (um)



0.0 1.02.0 3.0 4.05.0 6.0 7.08.0 9.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.046.047.048.0

200−

100−

0

100

200

300  / ndf 2χ  86.26 / 48
p0        7.184±    20 

 / ndf 2χ  86.26 / 48
p0        7.184±    20 
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1D pull distribution

Mean   0.1895± 0.02784 

Std Dev     0.134±  1.327 

Underflow       0

Overflow        0

 / ndf 2χ  11.88 / 9

Constant  1.297± 5.279 

Mean      0.3137± 0.4162 

Sigma     0.394± 1.609 

1D pull distribution
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p0        4.886± 17.24 
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1D pull distribution

Mean   0.09945± 0.0007766 
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 / ndf 2χ 11 / 0− 6.395e

Constant  135.98± 63.84 
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Sigma     1.2691± 0.2517 

1D pull distribution
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1D pull distribution
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Mean   0.1402±0.02608 − 

Std Dev    0.09917± 0.9817 

Underflow       0

Overflow        0
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Constant  2.39± 11.22 
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1D pull distribution
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1D pull distribution
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1D pull distribution

Mean   0.03771±0.005446 − 

Std Dev    0.02666±  0.264 
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 / ndf 2χ  0.009866 / 1
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1D pull distribution



4781.0
4781.1

4781.2
4781.3

4781.4
4782.0

4782.1
4782.2

4782.3
4782.4

4783.0
4783.1

4783.2
4783.3

4783.4
4784.0

4784.1
4784.2

4784.3
4784.4

4785.0
4785.1

4785.2
4785.3

4785.4
4786.0

4786.1
4786.2

4786.3
4786.4

4787.0
4787.1

4787.2
4787.3

4787.4
4788.0

4788.1
4788.2

4788.3
4788.4

4789.0
4789.1

4789.2
4789.3

4790.0
4790.1

4790.2
4790.3

4790.4

2

4

6

8

10

12

14

16

18

20

22

R
M

S
 (

pp
m

)
corr_us_dd_bpm4aY RMS (ppm)corr_us_dd_bpm4aY RMS (ppm)



0.0 1.02.0 3.0 4.05.0 6.0 7.08.0 9.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.046.047.048.0

4000−

2000−

0

2000

4000

6000

 / ndf 2χ  28.05 / 48
p0          245±  1138 
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p0          245±  1138 
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Mean   0.1081± 0.002269 

Std Dev    0.07642± 0.7566 
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 / ndf 2χ  5.007 / 5

Constant  2.95± 12.33 
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1D pull distribution
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 / ndf 2χ  5.351 / 48
p0        15.72± 3.205 
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Mean   0.04721±0.0006206 − 

Std Dev    0.03338± 0.3305 

Underflow       0

Overflow        0

 / ndf 2χ  0.9876 / 1

Constant  5.94± 30.83 
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1D pull distribution
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 / ndf 2χ  11.02 / 48
p0          152± 361.7 
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1D pull distribution

Mean   0.06776± 0.001055 

Std Dev    0.04791± 0.4743 

Underflow       0

Overflow        0

 / ndf 2χ  0.4703 / 2

Constant  3.84± 20.15 

Mean      0.08297± 0.02342 

Sigma     0.0746± 0.5224 

1D pull distribution
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 / ndf 2χ   3.88 / 48

p0        6.996±2.998 − 
 / ndf 2χ   3.88 / 48

p0        6.996±2.998 − 
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1D pull distribution

Mean   0.04019± 0.003871 

Std Dev    0.02842± 0.2814 

Underflow       0

Overflow        0

 / ndf 2χ  2.075 / 1

Constant  6.83± 31.23 
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Sigma     0.0518± 0.3202 

1D pull distribution
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 / ndf 2χ   33.6 / 48
p0        34.39±62.95 − 

 / ndf 2χ   33.6 / 48
p0        34.39±62.95 − 
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1D pull distribution

Mean   0.1183±0.0155 − 

Std Dev    0.08363± 0.8279 

Underflow       0

Overflow        0

 / ndf 2χ  3.183 / 5

Constant  2.61± 11.87 
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1D pull distribution
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p0        9.641±6.635 − 

 / ndf 2χ  3.909 / 48
p0        9.641±6.635 − 
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1D pull distribution

Mean   0.04035±0.003689 − 

Std Dev    0.02853± 0.2824 

Underflow       0

Overflow        0

 / ndf 2χ 09 / 0− 1.505e

Constant  25.51± 37.35 
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Sigma     0.3508± 0.6313 

1D pull distribution
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Std Dev    0.06026± 0.5965 
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1D pull distribution
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Mean   0.07949± 0.0029 

Std Dev    0.05621± 0.5564 
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1D pull distribution
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1D pull distribution

Mean   0.06304± 0.0002379 

Std Dev    0.04458± 0.4413 

Underflow       0

Overflow        0

 / ndf 2χ  1.161 / 2

Constant  4.75± 25.15 
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Sigma     0.0504± 0.4056 

1D pull distribution
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Mean   0.1296± 0.003922 

Std Dev    0.09166± 0.9074 

Underflow       0

Overflow        0
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Constant  1.98± 10.17 
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1D pull distribution
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Mean   0.09928±0.01401 − 

Std Dev    0.0702±  0.695 

Underflow       0

Overflow        0

 / ndf 2χ  3.637 / 5

Constant  2.65± 13.46 
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Sigma     0.0954± 0.7188 

1D pull distribution
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Mean   0.09667± 0.002099 

Std Dev    0.06835± 0.6767 

Underflow       0

Overflow        0
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Constant  2.52± 14.07 
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Sigma     0.0736± 0.6772 

1D pull distribution
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Mean   0.1724±0.03077 − 
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