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p0        123.1±288.2 − 
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1D pull distribution

Mean   0.1412±0.001406 − 

Std Dev    0.09985± 0.9577 

Underflow       0

Overflow        0

 / ndf 2χ  2.051 / 6

Constant  1.766± 9.197 

Mean      0.17970± 0.07109 

Sigma     0.147± 1.045 

1D pull distribution
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 / ndf 2χ  28.68 / 45
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1D pull distribution

Mean   0.1164± 0.0009759 

Std Dev    0.08232± 0.7896 

Underflow       0

Overflow        0

 / ndf 2χ  6.688 / 5

Constant  2.11± 10.52 

Mean      0.1431± 0.1048 

Sigma     0.1042± 0.8005 

1D pull distribution



4903.0
4903.1

4903.2
4903.3

4903.4
4904.0

4904.1
4904.2

4904.3
4904.4

4905.0
4905.1

4905.2
4905.3

4906.0
4906.1

4906.2
4906.3

4907.0
4907.1

4907.2
4907.3

4907.4
4908.0

4908.1
4910.0

4910.1
4910.2

4910.3
4910.4

4910.5
4911.0

4911.1
4911.2

4911.3
4911.4

4916.0
4916.1

4916.2
4916.3

4916.4
4917.0

4917.1
4917.2

4917.3
4917.4

30

40

50

60

70

80

R
M

S
 (

pp
m

)
corr_Adet_bpm4eX RMS (ppm)corr_Adet_bpm4eX RMS (ppm)



0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.0
400−

300−

200−

100−

0

100

200

300

 / ndf 2χ  5.515 / 45
p0        21.79±6.674 − 

 / ndf 2χ  5.515 / 45
p0        21.79±6.674 − 
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1D pull distribution

Mean   0.05105±0.002698 − 

Std Dev    0.0361± 0.3462 

Underflow       0

Overflow        0

 / ndf 2χ  1.268 / 2

Constant  5.24± 26.88 

Mean      0.05430± 0.02922 

Sigma     0.0422± 0.3495 

1D pull distribution
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 / ndf 2χ  9.899 / 45
p0        21.46± 10.26 

 / ndf 2χ  9.899 / 45
p0        21.46± 10.26 
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1D pull distribution

Mean   0.06836± 0.01443 

Std Dev    0.04834± 0.4637 

Underflow       0

Overflow        0

 / ndf 2χ  0.8412 / 2

Constant  3.86± 18.88 

Mean      0.08267± 0.05422 

Sigma     0.08±  0.52 

1D pull distribution



4903.0
4903.1

4903.2
4903.3

4903.4
4904.0

4904.1
4904.2

4904.3
4904.4

4905.0
4905.1

4905.2
4905.3

4906.0
4906.1

4906.2
4906.3

4907.0
4907.1

4907.2
4907.3

4907.4
4908.0

4908.1
4910.0

4910.1
4910.2

4910.3
4910.4

4910.5
4911.0

4911.1
4911.2

4911.3
4911.4

4916.0
4916.1

4916.2
4916.3

4916.4
4917.0

4917.1
4917.2

4917.3
4917.4

2

4

6

8

10

12

14

R
M

S
 (

pp
m

)
corr_Adet_bpm4aX RMS (ppm)corr_Adet_bpm4aX RMS (ppm)



0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.0

300−

200−

100−

0

100

200

300

 / ndf 2χ  0.8304 / 45
p0        34.09± 0.01249 

 / ndf 2χ  0.8304 / 45
p0        34.09± 0.01249 
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1D pull distribution

Mean   0.01981± 0.0002221 

Std Dev    0.01401± 0.1344 

Underflow       0

Overflow        0

 / ndf 2χ 09 / 0− 2.993e

Constant  79.68± 35.02 

Mean      0.15857± 0.02769 

Sigma     0.680± 0.291 

1D pull distribution
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 / ndf 2χ  15.17 / 45
p0        141.3±1.797 − 

 / ndf 2χ  15.17 / 45
p0        141.3±1.797 − 
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Mean   0.08466± 0.003985 

Std Dev    0.05986± 0.5742 

Underflow       0

Overflow        0

 / ndf 2χ  2.415 / 2

Constant  3.25± 14.55 

Mean      0.12521±0.06628 − 

Sigma     0.1575± 0.6888 

1D pull distribution
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 / ndf 2χ  29.37 / 45
p0        23.58±20.5 − 

 / ndf 2χ  29.37 / 45
p0        23.58±20.5 − 
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1D pull distribution

Mean   0.1178±0.001259 − 

Std Dev    0.08331± 0.7991 

Underflow       0

Overflow        0

 / ndf 2χ   2.89 / 5

Constant  2.55± 11.78 

Mean      0.12268±0.07292 − 

Sigma     0.1264± 0.7828 

1D pull distribution
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 / ndf 2χ  24.99 / 45
p0        55.53±51.05 − 

 / ndf 2χ  24.99 / 45
p0        55.53±51.05 − 
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1D pull distribution
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 / ndf 2χ  42.19 / 45
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1D pull distribution

Mean   0.1412±0.001406 − 

Std Dev    0.09985± 0.9577 

Underflow       0

Overflow        0

 / ndf 2χ  2.051 / 6

Constant  1.766± 9.197 

Mean      0.17970± 0.07109 

Sigma     0.147± 1.045 

1D pull distribution
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 / ndf 2χ  56.76 / 45
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1D pull distribution

Mean   0.1638±0.01434 − 

Std Dev    0.1158±  1.111 

Underflow       0

Overflow        0

 / ndf 2χ  12.86 / 7

Constant  1.097± 5.028 

Mean      0.3348± 0.0456 

Sigma     0.297± 1.522 

1D pull distribution
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1D pull distribution

Mean   0.1476± 0.008985 

Std Dev    0.1044±  1.001 

Underflow       0

Overflow        0

 / ndf 2χ  5.817 / 7

Constant  1.687± 8.158 

Mean      0.1806± 0.1122 

Sigma     0.163± 1.071 

1D pull distribution
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p0        170.2±396.7 − 

 / ndf 2χ  53.27 / 45
p0        170.2±396.7 − 
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1D pull distribution

Mean   0.1587±0.01105 − 

Std Dev    0.1122±  1.076 

Underflow       0

Overflow        0

 / ndf 2χ  5.652 / 6

Constant  1.784± 7.229 

Mean      0.2484± 0.1458 

Sigma     0.33±  1.28 

1D pull distribution
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 / ndf 2χ  24.43 / 45
p0         13.2±  5.36 

 / ndf 2χ  24.43 / 45
p0         13.2±  5.36 
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1D pull distribution

Mean   0.1074± 0.000104 

Std Dev    0.07598± 0.7288 

Underflow       0

Overflow        0

 / ndf 2χ  1.659 / 3

Constant  2.52± 11.79 

Mean      0.15672± 0.02441 

Sigma     0.1783± 0.8463 

1D pull distribution
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 / ndf 2χ  15.19 / 45
p0        5.568± 4.056 

 / ndf 2χ  15.19 / 45
p0        5.568± 4.056 
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1D pull distribution

Mean   0.08472±0.0005789 − 

Std Dev    0.05991± 0.5746 

Underflow       0

Overflow        0

 / ndf 2χ  2.717 / 3

Constant  2.9±    15 

Mean      0.101085±0.001069 − 

Sigma     0.0819± 0.6188 

1D pull distribution



4903.0
4903.1

4903.2
4903.3

4903.4
4904.0

4904.1
4904.2

4904.3
4904.4

4905.0
4905.1

4905.2
4905.3

4906.0
4906.1

4906.2
4906.3

4907.0
4907.1

4907.2
4907.3

4907.4
4908.0

4908.1
4910.0

4910.1
4910.2

4910.3
4910.4

4910.5
4911.0

4911.1
4911.2

4911.3
4911.4

4916.0
4916.1

4916.2
4916.3

4916.4
4917.0

4917.1
4917.2

4917.3
4917.4

2.05

2.1

2.15

2.2

2.25

2.3

2.35

2.4

2.45

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 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.0

40−

30−

20−

10−

0

10

20

30

40

 / ndf 2χ  23.26 / 45
p0         2.21± 2.883 

 / ndf 2χ  23.26 / 45
p0         2.21± 2.883 
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1D pull distribution

Mean   0.1048± 0.02557 

Std Dev    0.07409± 0.7106 

Underflow       0

Overflow        0

 / ndf 2χ  2.769 / 3

Constant  2.95± 12.52 

Mean      0.131734±0.008775 − 

Sigma     0.1660± 0.7584 

1D pull distribution
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 / ndf 2χ  8.855 / 45
p0        8.604± 3.923 

 / ndf 2χ  8.855 / 45
p0        8.604± 3.923 
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Std Dev    0.04574± 0.4387 
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 / ndf 2χ  0.08952 / 1

Constant  3.81± 19.33 

Mean      0.08616± 0.01447 

Sigma     0.0848± 0.5225 

1D pull distribution
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p0        12.01±1.399 − 
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1D pull distribution

Mean   0.1163± 0.00655 

Std Dev    0.08222± 0.7886 

Underflow       0

Overflow        0

 / ndf 2χ  2.862 / 3

Constant  2.350± 9.852 

Mean      0.23526±0.08581 − 

Sigma     0.357± 1.076 

1D pull distribution
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1D pull distribution

Mean   0.07188±0.0004744 − 

Std Dev    0.05083± 0.4875 

Underflow       0

Overflow        0

 / ndf 2χ  1.756 / 2

Constant  3.40± 17.07 

Mean      0.10926±0.02665 − 

Sigma     0.0919± 0.5686 

1D pull distribution
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p0         5.66±  2.06 

 / ndf 2χ  29.64 / 45
p0         5.66±  2.06 
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1D pull distribution

Mean   0.1184±0.002773 − 

Std Dev    0.08369± 0.8027 

Underflow       0

Overflow        0

 / ndf 2χ  1.018 / 4

Constant  2.30± 11.53 

Mean      0.15758±0.01989 − 

Sigma     0.1442± 0.8616 

1D pull distribution
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p0        2.277± 1.415 

 / ndf 2χ   22.6 / 45
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1D pull distribution

Mean   0.1033±0.002405 − 

Std Dev    0.07308± 0.7009 

Underflow       0

Overflow        0

 / ndf 2χ   2.65 / 3

Constant  2.3±  11.9 

Mean      0.1449± 0.0624 

Sigma     0.1319± 0.8124 

1D pull distribution
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 / ndf 2χ   43.2 / 45
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1D pull distribution

Mean   0.1429± 0.005249 

Std Dev     0.101±  0.969 

Underflow       0

Overflow        0

 / ndf 2χ  6.774 / 6

Constant  1.853± 9.012 

Mean      0.15890± 0.05159 

Sigma     0.1343± 0.9392 

1D pull distribution
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 / ndf 2χ  30.37 / 45
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diff_bpm12Y (nm)
49

03
.0

49
03

.1
49

03
.2

49
03

.3
49

03
.4

49
04

.0
49

04
.1

49
04

.2
49

04
.3

49
04

.4
49

05
.0

49
05

.1
49

05
.2

49
05

.3
49

06
.0

49
06

.1
49

06
.2

49
06

.3
49

07
.0

49
07

.1
49

07
.2

49
07

.3
49

07
.4

49
08

.0
49

08
.1

49
10

.0
49

10
.1

49
10

.2
49

10
.3

49
10

.4
49

10
.5

49
11

.0
49

11
.1

49
11

.2
49

11
.3

49
11

.4
49

16
.0

49
16

.1
49

16
.2

49
16

.3
49

16
.4

49
17

.0
49

17
.1

49
17

.2
49

17
.3

49
17

.4

1−
0.5−

0
0.5

1
1.5

2

8− 6− 4− 2− 0 2 4 6 8
0

2

4

6

8

10

12

14

1D pull distribution

Mean   0.1198± 0.01373 

Std Dev    0.0847± 0.8125 

Underflow       0

Overflow        0

 / ndf 2χ  8.419 / 4

Constant  1.588± 7.945 

Mean      0.3086±0.2754 − 

Sigma     0.268± 1.183 

1D pull distribution
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 / ndf 2χ  43.28 / 45
p0        7.673±8.134 − 

 / ndf 2χ  43.28 / 45
p0        7.673±8.134 − 
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1D pull distribution

Mean    0.143±0.002394 − 

Std Dev    0.1011±   0.97 

Underflow       0

Overflow        0

 / ndf 2χ  3.316 / 6

Constant  1.736± 8.424 

Mean      0.19373± 0.02068 

Sigma     0.191± 1.118 

1D pull distribution
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Constant  131.88± 59.99 
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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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Std Dev    0.05616± 0.5387 

Underflow       0

Overflow        0

 / ndf 2χ  2.238 / 2

Constant  3.72± 16.34 
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Sigma     0.1311± 0.5977 

1D pull distribution
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1D pull distribution

Mean   0.06526±0.002348 − 

Std Dev    0.04615± 0.4426 

Underflow       0

Overflow        0

 / ndf 2χ  0.776 / 1

Constant  3.81± 19.03 
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Sigma     0.0872± 0.5229 

1D pull distribution
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Mean   0.1823± 0.02094 

Std Dev    0.1289±  1.236 

Underflow       0

Overflow        0

 / ndf 2χ  10.54 / 7

Constant  1.194± 5.224 

Mean      0.375± 0.163 

Sigma     0.398± 1.596 

1D pull distribution
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1D pull distribution

Mean   0.1585± 0.002731 

Std Dev    0.1121±  1.075 

Underflow       0

Overflow        0

 / ndf 2χ  3.012 / 5

Constant  1.589± 7.429 

Mean      0.31645± 0.07183 

Sigma     0.425± 1.503 

1D pull distribution
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1D pull distribution
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Mean    0.122± 0.003665 

Std Dev    0.08628± 0.8275 

Underflow       0
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 / ndf 2χ  5.956 / 5

Constant  2.42± 10.42 
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1D pull distribution
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Constant  28.81± 33.98 

Mean      1.155± 0.794 

Sigma     0.419± 0.785 

1D pull distribution
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Mean   0.09341±0.003653 − 
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Underflow       0
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Constant  2.60± 13.64 
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Sigma     0.1031± 0.7264 

1D pull distribution
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Mean   0.2118± 0.02294 

Std Dev    0.1498±  1.437 

Underflow       0

Overflow        0

 / ndf 2χ  11.42 / 8

Constant  1.025± 4.579 

Mean      0.398796± 0.002049 

Sigma     0.412± 1.794 

1D pull distribution
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1D pull distribution

Mean    0.146± 0.002464 

Std Dev    0.1032± 0.9903 

Underflow       0

Overflow        0

 / ndf 2χ  4.433 / 6

Constant  1.904± 8.906 

Mean      0.18146±0.07139 − 

Sigma     0.175± 1.017 

1D pull distribution
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1D pull distribution

Mean   0.06645± 0.004325 

Std Dev    0.04699± 0.4507 

Underflow       0

Overflow        0

 / ndf 2χ  1.828 / 3

Constant  4.83± 25.04 

Mean      0.05642± 0.03787 

Sigma     0.0451± 0.3753 

1D pull distribution
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1D pull distribution

Mean        0±      0 

Std Dev         0±      0 

Underflow       0

Overflow        0

 / ndf 2χ 10 / 0− 1.897e

Constant  131.88± 59.99 

Mean      0.7569± 0.4503 

Sigma     1.2845± 0.2521 

1D pull distribution
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1D pull distribution
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Mean   0.04024±0.00184 − 
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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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Mean        0±      0 

Std Dev         0±      0 

Underflow       0

Overflow        0

 / ndf 2χ 10 / 0− 1.897e

Constant  131.88± 59.99 

Mean      0.7569± 0.4503 

Sigma     1.2845± 0.2521 

1D pull distribution
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1D pull distribution
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