
0.0 1.0 2.0 3.0 4.0

200

300

400

500

600

700

800

900

1000

1100  / ndf 2χ  6.012 / 4
p0        61.93± 585.3 

 / ndf 2χ  6.012 / 4
p0        61.93± 585.3 

Adet (ppb)
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1D pull distribution

Mean   0.4896± 0.06239 

Std Dev    0.3462±  1.095 

Underflow       0

Overflow        0

 / ndf 2χ  0.4273 / 0

Constant  2.604e+05± 3.662e+04 

Mean      48.01± 37.28 

Sigma     9.382± 8.333 

1D pull distribution
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0.0 1.0 2.0 3.0 4.0

100−

0

100

200

300

 / ndf 2χ  0.9871 / 4
p0        49.31± 76.98 

 / ndf 2χ  0.9871 / 4
p0        49.31± 76.98 

corr_Adet_bpm4eX (ppb)
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4000

1D pull distribution

Mean   0.1981± 0.03351 

Std Dev    0.1401±  0.443 

Underflow       0

Overflow        0

 / ndf 2χ  0.2686 / 0

Constant  3.477e+05± 3.878e+04 

Mean      18.93± 14.98 

Sigma     3.739± 3.365 

1D pull distribution
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corr_Adet_bpm4eX RMS (ppm)corr_Adet_bpm4eX RMS (ppm)



0.0 1.0 2.0 3.0 4.0

60−

40−

20−

0

20

40  / ndf 2χ  0.8043 / 4
p0        10.96±5.841 − 

 / ndf 2χ  0.8043 / 4
p0        10.96±5.841 − 

corr_Adet_bpm4eY (ppb)
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1.8

2

1D pull distribution

Mean   0.1791±0.02071 − 

Std Dev    0.1267± 0.4005 

Underflow       0

Overflow        0

 / ndf 2χ  0.2919 / 1

Constant  1.057± 1.452 

Mean      0.6946±0.1476 − 

Sigma     1.2546± 0.9059 

1D pull distribution
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0.0 1.0 2.0 3.0 4.0

60−

40−

20−

0

20

40  / ndf 2χ  0.6247 / 4
p0         10.8±3.956 − 

 / ndf 2χ  0.6247 / 4
p0         10.8±3.956 − 

corr_Adet_bpm4aX (ppb)
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1D pull distribution

Mean   0.1577±0.02592 − 

Std Dev    0.1115± 0.3525 

Underflow       0

Overflow        0

 / ndf 2χ  0.2691 / 0

Constant  2.019e+05± 2.555e+04 

Mean      18.06±14.37 − 

Sigma     3.736± 3.297 

1D pull distribution



84 85 86 87 88
3

4

5

6

7

8

9

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
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 / ndf 2χ  0.789 / 4
p0        17.15± 15.68 

 / ndf 2χ  0.789 / 4
p0        17.15± 15.68 

corr_Adet_bpm4aY (ppb)
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1D pull distribution

Mean   0.1774± 0.01999 

Std Dev    0.1255± 0.3967 

Underflow       0

Overflow        0

 / ndf 2χ  0.2919 / 1

Constant  1.057± 1.452 

Mean      0.6949± 0.1476 

Sigma     1.2550± 0.9059 

1D pull distribution
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0.0 1.0 2.0 3.0 4.0

100−
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300

400
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600
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800  / ndf 2χ  1.202 / 4
p0        71.11± 163.5 

 / ndf 2χ  1.202 / 4
p0        71.11± 163.5 

corr_Adet_bpm1X (ppb)
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1D pull distribution

Mean   0.2157± 0.08789 

Std Dev    0.1526± 0.4824 

Underflow       0

Overflow        0

 / ndf 2χ 07 / 0− 6.041e

Constant  1.322± 2.182 

Mean     01− 7.683e±05 −3.553e− 

Sigma     0.8137± 0.6403 

1D pull distribution
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20−
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60

 / ndf 2χ  0.5532 / 4
p0        11.87± 6.548 

 / ndf 2χ  0.5532 / 4
p0        11.87± 6.548 

corr_Adet_bpm1Y (ppb)
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1D pull distribution

Mean   0.1487±0.00103 − 

Std Dev    0.1052± 0.3326 

Underflow       0

Overflow        0

 / ndf 2χ  0.2686 / 0

Constant  3.477e+05± 3.878e+04 

Mean      18.93± 14.98 

Sigma     3.739± 3.365 

1D pull distribution
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0.0 1.0 2.0 3.0 4.0

100−

50−
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100

150
 / ndf 2χ  0.5209 / 4

p0        27.94± 21.36 
 / ndf 2χ  0.5209 / 4

p0        27.94± 21.36 

corr_Adet_bpm16X (ppb)
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1D pull distribution

Mean   0.1443±0.004296 − 

Std Dev    0.1021± 0.3227 

Underflow       0

Overflow        0

 / ndf 2χ 09 / 0− 1.693e

Constant  22.759± 4.658 

Mean      2.80333±0.01138 − 

Sigma     2.4706± 0.4625 

1D pull distribution
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 / ndf 2χ  1.021 / 4

p0        14.35± 5.638 
 / ndf 2χ  1.021 / 4

p0        14.35± 5.638 

corr_Adet_bpm16Y (ppb)
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1D pull distribution

Mean   0.2013±0.0407 − 

Std Dev    0.1423± 0.4501 

Underflow       0

Overflow        0

 / ndf 2χ  0.2919 / 1

Constant  1.057± 1.452 

Mean      0.6949± 0.1476 

Sigma     1.2550± 0.9059 

1D pull distribution
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0.0 1.0 2.0 3.0 4.0

300−

200−

100−

0

100

200

300  / ndf 2χ  2.167 / 4
p0        67.48±42.59 − 

 / ndf 2χ  2.167 / 4
p0        67.48±42.59 − 

corr_Adet_bpm12X (ppb)
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1D pull distribution

Mean   0.2944± 0.009298 

Std Dev    0.2082± 0.6582 

Underflow       0

Overflow        0

 / ndf 2χ  0.2599 / 1

Constant  303.47± 21.67 

Mean      46.58± 19.19 

Sigma     5.046± 7.982 

1D pull distribution
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120  / ndf 2χ  0.3227 / 4
p0        19.28± 10.96 

 / ndf 2χ  0.3227 / 4
p0        19.28± 10.96 

corr_Adet_bpm12Y (ppb)
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1D pull distribution

Mean   0.1133± 0.01765 

Std Dev    0.08014± 0.2534 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 8.742e

Constant  25.041± 3.937 

Mean      0.89561± 0.05984 

Sigma     2.0322± 0.2806 

1D pull distribution



84 85 86 87 88

18

20

22

24

26

28

R
M

S
 (

pp
m

)
corr_Adet_bpm12Y RMS (ppm)corr_Adet_bpm12Y RMS (ppm)



0.0 1.0 2.0 3.0 4.0
1200−
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800−

600−

400−

200−

0
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400
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800

 / ndf 2χ  4.538 / 4
p0        154.6±4.687 − 

 / ndf 2χ  4.538 / 4
p0        154.6±4.687 − 

corr_Adet_bpm11X (ppb)
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1D pull distribution

Mean   0.4255±0.04931 − 

Std Dev    0.3009± 0.9514 

Underflow       0

Overflow        0

 / ndf 2χ  0.0001062 / 2

Constant  0.470± 1.005 

Mean      43.25996± 0.04721 

Sigma     4.798± 9.154 

1D pull distribution
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 / ndf 2χ  0.6279 / 4
p0        8.255± 12.77 

 / ndf 2χ  0.6279 / 4
p0        8.255± 12.77 

corr_Adet_bpm11Y (ppb)
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1D pull distribution

Mean   0.1585±0.006795 − 

Std Dev     0.112± 0.3543 

Underflow       0

Overflow        0

 / ndf 2χ  0.2691 / 0

Constant  2.019e+05± 2.555e+04 

Mean      18.06±14.37 − 

Sigma     3.736± 3.297 

1D pull distribution
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0.0 1.0 2.0 3.0 4.0

200

300

400
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1000

1100  / ndf 2χ  6.012 / 4
p0        61.93± 585.3 

 / ndf 2χ  6.012 / 4
p0        61.93± 585.3 

lagr_asym_us_avg (ppb)
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1D pull distribution

Mean   0.4896± 0.06239 

Std Dev    0.3462±  1.095 

Underflow       0

Overflow        0

 / ndf 2χ  0.4273 / 0

Constant  2.604e+05± 3.662e+04 

Mean      48.01± 37.28 

Sigma     9.382± 8.333 

1D pull distribution
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 / ndf 2χ  7.091 / 4

p0        59.96±10.55 − 
 / ndf 2χ  7.091 / 4

p0        59.96±10.55 − 

lagr_asym_us_dd (ppb)
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1D pull distribution

Mean   0.5326± 0.006072 

Std Dev    0.3766±  1.191 

Underflow       0

Overflow        0

 / ndf 2χ  0.0001006 / 2

Constant  0.475± 1.005 

Mean      49.1292± 0.3074 

Sigma     10.96± 10.98 

1D pull distribution
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 / ndf 2χ  3.932 / 4

p0        86.01± 595.9 
 / ndf 2χ  3.932 / 4

p0        86.01± 595.9 

lagr_asym_usr (ppb)
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1D pull distribution

Mean   0.3962± 0.04069 

Std Dev    0.2801± 0.8858 

Underflow       0

Overflow        0

 / ndf 2χ  0.3178 / 1

Constant  0.896± 1.375 

Mean      1.4316± 0.1812 

Sigma     2.349± 1.656 

1D pull distribution
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0.0 1.0 2.0 3.0 4.0

0
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1000

1200  / ndf 2χ   9.27 / 4
p0        85.65± 574.8 

 / ndf 2χ   9.27 / 4
p0        85.65± 574.8 

lagr_asym_usl (ppb)
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1D pull distribution

Mean   0.6085± 0.04936 

Std Dev    0.4303±  1.361 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 2− 8.766e

Constant  0.480± 1.006 

Mean      56.164±0.629 − 

Sigma     7.69± 12.89 

1D pull distribution
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0.0 1.0 2.0 3.0 4.0

60−

50−

40−

30−

20−

10−

0

10

 / ndf 2χ  1.369 / 4
p0        6.643±11.75 − 

 / ndf 2χ  1.369 / 4
p0        6.643±11.75 − 

diff_bpm4eX (nm)
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1D pull distribution

Mean   0.2313±0.08035 − 

Std Dev    0.1635± 0.5171 

Underflow       0

Overflow        0

 / ndf 2χ  0.2919 / 1

Constant  1.057± 1.452 

Mean      0.6946±0.1476 − 

Sigma     1.2546± 0.9059 

1D pull distribution
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 / ndf 2χ  0.7214 / 4
p0        2.802± 1.942 

 / ndf 2χ  0.7214 / 4
p0        2.802± 1.942 

diff_bpm4eY (nm)
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1D pull distribution

Mean   0.1697± 0.01868 

Std Dev      0.12± 0.3794 

Underflow       0

Overflow        0

 / ndf 2χ 07 / 0− 6.041e

Constant  1.322± 2.182 

Mean     01− 7.683e±05 −3.553e− 

Sigma     0.8137± 0.6403 

1D pull distribution
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0.0 1.0 2.0 3.0 4.0
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6

8  / ndf 2χ  4.246 / 4
p0        1.112± 0.7518 

 / ndf 2χ  4.246 / 4
p0        1.112± 0.7518 

diff_bpm4aX (nm)
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1D pull distribution

Mean   0.4098±0.09766 − 

Std Dev    0.2898± 0.9163 

Underflow       0

Overflow        0

 / ndf 2χ 09 / 0− 4.768e

Constant  1.028± 2.017 

Mean      7.5952±0.5333 − 

Sigma     5.318± 2.026 

1D pull distribution
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 / ndf 2χ  0.3603 / 4
p0        4.329± 3.558 

 / ndf 2χ  0.3603 / 4
p0        4.329± 3.558 

diff_bpm4aY (nm)
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1D pull distribution

Mean   0.1198± 0.01785 

Std Dev    0.0847± 0.2679 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 8.742e

Constant  25.041± 3.937 

Mean      0.89561± 0.05984 

Sigma     2.0322± 0.2806 

1D pull distribution
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 / ndf 2χ  1.048 / 4
p0        6.043± 14.79 

 / ndf 2χ  1.048 / 4
p0        6.043± 14.79 

diff_bpm1X (nm)
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1D pull distribution

Mean   0.2021± 0.07345 

Std Dev    0.1429± 0.4519 

Underflow       0

Overflow        0

 / ndf 2χ  0.2919 / 1

Constant  1.057± 1.452 

Mean      0.6949± 0.1476 

Sigma     1.2550± 0.9059 

1D pull distribution
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diff_bpm1X RMS (um)diff_bpm1X RMS (um)



0.0 1.0 2.0 3.0 4.0
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5−

0
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10

15

20

 / ndf 2χ  0.1714 / 4
p0        3.663± 2.481 

 / ndf 2χ  0.1714 / 4
p0        3.663± 2.481 

diff_bpm1Y (nm)
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8− 6− 4− 2− 0 2 4 6 8
0

0.5

1

1.5

2

2.5

3

1D pull distribution

Mean   0.08267± 0.01086 

Std Dev    0.05846± 0.1849 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 8.742e

Constant  25.041± 3.937 

Mean      0.89561± 0.05984 

Sigma     2.0322± 0.2806 

1D pull distribution
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diff_bpm1Y RMS (um)diff_bpm1Y RMS (um)



0.0 1.0 2.0 3.0 4.0

25−

20−

15−

10−

5−

0

5

 / ndf 2χ  1.169 / 4
p0        2.848±4.578 − 

 / ndf 2χ  1.169 / 4
p0        2.848±4.578 − 

diff_bpm16X (nm)
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2

1D pull distribution

Mean   0.2132±0.08019 − 

Std Dev    0.1508± 0.4768 

Underflow       0

Overflow        0

 / ndf 2χ  0.2919 / 1

Constant  1.057± 1.452 

Mean      0.6946±0.1476 − 

Sigma     1.2546± 0.9059 

1D pull distribution
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0.0 1.0 2.0 3.0 4.0

6−

4−

2−

0

2

4

6

 / ndf 2χ   1.55 / 4
p0        1.145±0.697 − 

 / ndf 2χ   1.55 / 4
p0        1.145±0.697 − 

diff_bpm16Y (nm)
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3

1D pull distribution

Mean   0.2481± 0.04774 

Std Dev    0.1754± 0.5547 

Underflow       0

Overflow        0

 / ndf 2χ 08 / 0− 3.539e

Constant  2.435± 3.441 

Mean     01− 2.289e±06 − 2.073e

Sigma     0.2177± 0.5088 

1D pull distribution
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 / ndf 2χ  7.639 / 4
p0        3.334± 3.344 

 / ndf 2χ  7.639 / 4
p0        3.334± 3.344 

diff_bpm12X (nm)
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1.8

2

2.2

1D pull distribution

Mean   0.5528±0.002254 − 

Std Dev    0.3909±  1.236 

Underflow       0

Overflow        0

 / ndf 2χ 07 / 0− 6.041e

Constant  1.322± 2.182 

Mean      2.3050±0.5334 − 

Sigma     2.441± 1.921 

1D pull distribution
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 / ndf 2χ  0.341 / 4

p0        2.268± 0.8203 
 / ndf 2χ  0.341 / 4

p0        2.268± 0.8203 

diff_bpm12Y (nm)
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0

0.5

1
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3

1D pull distribution

Mean   0.1163± 0.02364 

Std Dev    0.08224± 0.2601 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 8.742e

Constant  25.041± 3.937 

Mean      0.89561± 0.05984 

Sigma     2.0322± 0.2806 

1D pull distribution
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10−
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 / ndf 2χ   3.43 / 4
p0        3.861± 0.07254 

 / ndf 2χ   3.43 / 4
p0        3.861± 0.07254 

diff_bpm11X (nm)
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1D pull distribution

Mean   0.3697± 0.04902 

Std Dev    0.2614± 0.8267 

Underflow       0

Overflow        0

 / ndf 2χ  0.3651 / 1

Constant  0.837± 1.289 

Mean      2.006432± 0.001599 

Sigma     4.367± 1.676 

1D pull distribution
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6

 / ndf 2χ  0.7714 / 4
p0        1.374± 0.9049 

 / ndf 2χ  0.7714 / 4
p0        1.374± 0.9049 

diff_bpm11Y (nm)
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8− 6− 4− 2− 0 2 4 6 8
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1
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1.8

2

1D pull distribution

Mean   0.1756±0.01199 − 

Std Dev    0.1242± 0.3926 

Underflow       0

Overflow        0

 / ndf 2χ  0.2919 / 1

Constant  1.057± 1.452 

Mean      0.6946±0.1476 − 

Sigma     1.2546± 0.9059 

1D pull distribution
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 / ndf 2χ  1.282 / 4

p0        43.27± 76.98 
 / ndf 2χ  1.282 / 4

p0        43.27± 76.98 

corr_us_avg_bpm4eX (ppb)
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4000

1D pull distribution

Mean   0.2258± 0.03819 

Std Dev    0.1597±  0.505 

Underflow       0

Overflow        0

 / ndf 2χ  0.2686 / 0

Constant  3.477e+05± 3.878e+04 

Mean      18.93± 14.98 

Sigma     3.739± 3.365 

1D pull distribution
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 / ndf 2χ  1.024 / 4
p0        9.717±5.841 − 

 / ndf 2χ  1.024 / 4
p0        9.717±5.841 − 

corr_us_avg_bpm4eY (ppb)
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1D pull distribution

Mean   0.2021±0.02337 − 

Std Dev    0.1429± 0.4519 

Underflow       0

Overflow        0

 / ndf 2χ  0.2919 / 1

Constant  1.057± 1.452 

Mean      0.6946±0.1476 − 

Sigma     1.2546± 0.9059 

1D pull distribution
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40  / ndf 2χ  0.6239 / 4
p0        10.81±3.956 − 

 / ndf 2χ  0.6239 / 4
p0        10.81±3.956 − 

corr_us_avg_bpm4aX (ppb)
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1D pull distribution

Mean   0.1576±0.0259 − 

Std Dev    0.1114± 0.3523 

Underflow       0

Overflow        0

 / ndf 2χ  0.2691 / 0

Constant  2.019e+05± 2.555e+04 

Mean      18.06±14.37 − 

Sigma     3.736± 3.297 

1D pull distribution
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 / ndf 2χ  0.8627 / 4
p0         16.4± 15.68 

 / ndf 2χ  0.8627 / 4
p0         16.4± 15.68 

corr_us_avg_bpm4aY (ppb)

84 85 86 87 88

0.6−
0.4−
0.2−

0
0.2
0.4
0.6

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   0.1855± 0.02091 

Std Dev    0.1312± 0.4148 

Underflow       0

Overflow        0

 / ndf 2χ  0.2919 / 1

Constant  1.057± 1.452 

Mean      0.6949± 0.1476 

Sigma     1.2550± 0.9059 

1D pull distribution
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800  / ndf 2χ  1.251 / 4
p0        69.72± 163.5 

 / ndf 2χ  1.251 / 4
p0        69.72± 163.5 

corr_us_avg_bpm1X (ppb)
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1D pull distribution

Mean   0.2201± 0.08964 

Std Dev    0.1556±  0.492 

Underflow       0

Overflow        0

 / ndf 2χ 07 / 0− 6.041e

Constant  1.322± 2.182 

Mean     01− 7.683e±05 −3.553e− 

Sigma     0.8137± 0.6403 

1D pull distribution
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 / ndf 2χ  0.5468 / 4
p0        11.93± 6.548 

 / ndf 2χ  0.5468 / 4
p0        11.93± 6.548 

corr_us_avg_bpm1Y (ppb)

84 85 86 87 88

0.6−
0.4−
0.2−

0
0.2

8− 6− 4− 2− 0 2 4 6 8
0

500

1000

1500

2000

2500

3000

3500

4000

1D pull distribution

Mean   0.1479±0.001024 − 

Std Dev    0.1046± 0.3307 

Underflow       0

Overflow        0

 / ndf 2χ  0.2686 / 0

Constant  3.477e+05± 3.878e+04 

Mean      18.93± 14.98 

Sigma     3.739± 3.365 

1D pull distribution
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 / ndf 2χ   0.73 / 4
p0         23.6± 21.36 

 / ndf 2χ   0.73 / 4
p0         23.6± 21.36 

corr_us_avg_bpm16X (ppb)
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1D pull distribution

Mean   0.1709±0.005085 − 

Std Dev    0.1208± 0.3821 

Underflow       0

Overflow        0

 / ndf 2χ 09 / 0− 1.693e

Constant  22.759± 4.658 

Mean      2.80333±0.01138 − 

Sigma     2.4706± 0.4625 

1D pull distribution
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 / ndf 2χ  1.004 / 4

p0        14.48± 5.638 
 / ndf 2χ  1.004 / 4

p0        14.48± 5.638 

corr_us_avg_bpm16Y (ppb)
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1D pull distribution

Mean   0.1995±0.04035 − 

Std Dev    0.1411± 0.4462 

Underflow       0

Overflow        0

 / ndf 2χ  0.2919 / 1

Constant  1.057± 1.452 

Mean      0.6949± 0.1476 

Sigma     1.2550± 0.9059 

1D pull distribution
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300  / ndf 2χ  2.107 / 4
p0        68.42±42.59 − 

 / ndf 2χ  2.107 / 4
p0        68.42±42.59 − 

corr_us_avg_bpm12X (ppb)
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1D pull distribution

Mean   0.2903± 0.009169 

Std Dev    0.2053± 0.6491 

Underflow       0

Overflow        0

 / ndf 2χ  0.1953 / 1

Constant  754.38± 61.31 

Mean      27.56± 17.51 

Sigma     5.584± 6.218 

1D pull distribution
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120  / ndf 2χ  0.3136 / 4
p0        19.56± 10.96 

 / ndf 2χ  0.3136 / 4
p0        19.56± 10.96 

corr_us_avg_bpm12Y (ppb)
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1D pull distribution

Mean   0.1117± 0.0174 

Std Dev    0.07901± 0.2499 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 8.742e

Constant  25.041± 3.937 

Mean      0.89561± 0.05984 

Sigma     2.0322± 0.2806 

1D pull distribution
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 / ndf 2χ  4.432 / 4
p0        156.4±4.687 − 

 / ndf 2χ  4.432 / 4
p0        156.4±4.687 − 

corr_us_avg_bpm11X (ppb)
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1D pull distribution

Mean   0.4205±0.04873 − 

Std Dev    0.2973± 0.9402 

Underflow       0

Overflow        0

 / ndf 2χ  0.3178 / 1

Constant  0.896± 1.375 

Mean      1.4312±0.1812 − 

Sigma     2.349± 1.656 

1D pull distribution
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 / ndf 2χ  0.6363 / 4

p0        8.201± 12.77 
 / ndf 2χ  0.6363 / 4

p0        8.201± 12.77 

corr_us_avg_bpm11Y (ppb)
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1D pull distribution

Mean   0.1595±0.00684 − 

Std Dev    0.1128± 0.3567 

Underflow       0

Overflow        0

 / ndf 2χ  0.2691 / 0

Constant  2.019e+05± 2.555e+04 

Mean      18.06±14.37 − 

Sigma     3.736± 3.297 

1D pull distribution
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 / ndf 2χ  0.9441 / 4

p0        149.4± 233.7 
 / ndf 2χ  0.9441 / 4

p0        149.4± 233.7 

corr_us_dd_bpm4eX (ppb)
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1D pull distribution

Mean   0.1917±  0.071 

Std Dev    0.1356± 0.4287 

Underflow       0

Overflow        0

 / ndf 2χ  0.2919 / 1

Constant  1.057± 1.452 

Mean      0.6949± 0.1476 

Sigma     1.2550± 0.9059 

1D pull distribution
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100  / ndf 2χ  0.554 / 4
p0        18.78± 6.417 

 / ndf 2χ  0.554 / 4
p0        18.78± 6.417 

corr_us_dd_bpm4eY (ppb)
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1D pull distribution

Mean   0.1489± 0.001299 

Std Dev    0.1053± 0.3329 

Underflow       0

Overflow        0

 / ndf 2χ  0.2691 / 0

Constant  2.019e+05± 2.555e+04 

Mean      18.06±14.37 − 

Sigma     3.736± 3.297 

1D pull distribution
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 / ndf 2χ    3.5 / 4
p0        10.36±0.9788 − 

 / ndf 2χ    3.5 / 4
p0        10.36±0.9788 − 

corr_us_dd_bpm4aX (ppb)
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2.2

1D pull distribution

Mean   0.3739± 0.02725 

Std Dev    0.2644± 0.8362 

Underflow       0

Overflow        0

 / ndf 2χ 07 / 0− 6.041e

Constant  1.322± 2.182 

Mean      1.5367±0.2667 − 

Sigma     1.627± 1.281 

1D pull distribution
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0.0 1.0 2.0 3.0 4.0

100−

50−

0

50

100  / ndf 2χ  0.2355 / 4
p0        24.04±12.26 − 

 / ndf 2χ  0.2355 / 4
p0        24.04±12.26 − 

corr_us_dd_bpm4aY (ppb)
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1D pull distribution

Mean   0.09696±0.009708 − 

Std Dev    0.06856± 0.2168 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 8.742e

Constant  25.042± 3.937 

Mean      0.89535±0.05984 − 

Sigma     2.0322± 0.2806 

1D pull distribution
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0.0 1.0 2.0 3.0 4.0

200−

0

200

400

600

800

1000

1200  / ndf 2χ  1.345 / 4
p0        113.7± 247.8 

 / ndf 2χ  1.345 / 4
p0        113.7± 247.8 

corr_us_dd_bpm1X (ppb)
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2

1D pull distribution

Mean   0.2297± 0.07138 

Std Dev    0.1624± 0.5137 

Underflow       0

Overflow        0

 / ndf 2χ  0.2919 / 1

Constant  1.057± 1.452 

Mean      0.6949± 0.1476 

Sigma     1.2550± 0.9059 

1D pull distribution
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0.0 1.0 2.0 3.0 4.0

20−

10−

0

10

20

30

40

 / ndf 2χ  0.4312 / 4
p0        7.296± 8.313 

 / ndf 2χ  0.4312 / 4
p0        7.296± 8.313 

corr_us_dd_bpm1Y (ppb)
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1D pull distribution

Mean   0.1312± 0.01077 

Std Dev    0.0928± 0.2935 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 8.742e

Constant  25.041± 3.937 

Mean      0.89561± 0.05984 

Sigma     2.0322± 0.2806 

1D pull distribution
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0.0 1.0 2.0 3.0 4.0

100−

0

100

200

300

400

500

 / ndf 2χ  0.7657 / 4
p0        70.55± 101.1 

 / ndf 2χ  0.7657 / 4
p0        70.55± 101.1 

corr_us_dd_bpm16X (ppb)
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1D pull distribution

Mean   0.1739± 0.04415 

Std Dev     0.123± 0.3888 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 8.742e

Constant  25.041± 3.937 

Mean      0.89561± 0.05984 

Sigma     2.0322± 0.2806 

1D pull distribution
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0.0 1.0 2.0 3.0 4.0

15−

10−

5−

0

5

10

15

 / ndf 2χ  0.5323 / 4
p0        3.247±3.933 − 

 / ndf 2χ  0.5323 / 4
p0        3.247±3.933 − 

corr_us_dd_bpm16Y (ppb)
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1D pull distribution

Mean   0.1448± 0.04016 

Std Dev    0.1024± 0.3238 

Underflow       0

Overflow        0

 / ndf 2χ 09 / 0− 1.693e

Constant  22.761± 4.658 

Mean      2.80335± 0.01138 

Sigma     2.4706± 0.4625 

1D pull distribution
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0.0 1.0 2.0 3.0 4.0

120−

100−

80−

60−

40−

20−

0

20

40

60

 / ndf 2χ  8.469 / 4
p0        15.96±13.54 − 

 / ndf 2χ  8.469 / 4
p0        15.96±13.54 − 

corr_us_dd_bpm12X (ppb)
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1D pull distribution

Mean    0.582±0.0004294 − 

Std Dev    0.4116±  1.301 

Underflow       0

Overflow        0

 / ndf 2χ  0.2571 / 1

Constant  411.81± 29.55 

Mean      75.91± 34.73 

Sigma     11.01± 13.74 

1D pull distribution
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0.0 1.0 2.0 3.0 4.0
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15−

10−

5−

0
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15
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25  / ndf 2χ  0.09427 / 4
p0        4.475±0.1384 − 

 / ndf 2χ  0.09427 / 4
p0        4.475±0.1384 − 

corr_us_dd_bpm12Y (ppb)
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1D pull distribution

Mean    0.061± 0.01571 

Std Dev    0.04314± 0.1364 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 8.742e

Constant  25.041± 3.937 

Mean      0.89561± 0.05984 

Sigma     2.0322± 0.2806 

1D pull distribution
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0.0 1.0 2.0 3.0 4.0

200−

150−

100−

50−

0

50

100

150

200

250
 / ndf 2χ  5.903 / 4

p0        30.99±4.211 − 
 / ndf 2χ  5.903 / 4

p0        30.99±4.211 − 

corr_us_dd_bpm11X (ppb)
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1

1D pull distribution

Mean    0.485± 0.06803 

Std Dev    0.3429±  1.084 

Underflow       0

Overflow        0

 / ndf 2χ  0.0001006 / 2

Constant  0.472± 1.005 

Mean      48.8171±0.3074 − 

Sigma     10.96± 10.98 

1D pull distribution
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0.0 1.0 2.0 3.0 4.0

30−

20−

10−

0

10

20

 / ndf 2χ  0.7382 / 4
p0        6.186± 0.02973 

 / ndf 2χ  0.7382 / 4
p0        6.186± 0.02973 

corr_us_dd_bpm11Y (ppb)
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2

1D pull distribution

Mean   0.1717±0.01599 − 

Std Dev    0.1214± 0.3839 

Underflow       0

Overflow        0

 / ndf 2χ  0.2919 / 1

Constant  1.057± 1.452 

Mean      0.6949± 0.1476 

Sigma     1.2550± 0.9059 

1D pull distribution
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0.0 1.0 2.0 3.0 4.0

400−

200−

0

200

400

600

800

1000

1200

1400

1600

 / ndf 2χ  1.147 / 4
p0          177± 310.7 

 / ndf 2χ  1.147 / 4
p0          177± 310.7 

corr_usl_bpm4eX (ppb)

84 85 86 87 88

0.6−
0.4−
0.2−

0
0.2
0.4
0.6

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   0.2119± 0.06928 

Std Dev    0.1499± 0.4739 

Underflow       0

Overflow        0

 / ndf 2χ  0.2919 / 1

Constant  1.057± 1.452 

Mean      0.6949± 0.1476 

Sigma     1.2550± 0.9059 

1D pull distribution
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corr_usl_bpm4eX RMS (ppm)corr_usl_bpm4eX RMS (ppm)



0.0 1.0 2.0 3.0 4.0

100−

50−

0

50

100  / ndf 2χ  1.031 / 4
p0        21.67± 0.5762 

 / ndf 2χ  1.031 / 4
p0        21.67± 0.5762 

corr_usl_bpm4eY (ppb)
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1D pull distribution

Mean    0.203±0.009354 − 

Std Dev    0.1436±  0.454 

Underflow       0

Overflow        0

 / ndf 2χ 08 / 0− 3.539e

Constant  2.435± 3.441 

Mean     01− 2.289e±06 −2.073e− 

Sigma     0.2177± 0.5088 

1D pull distribution
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0.0 1.0 2.0 3.0 4.0
80−

60−

40−

20−

0
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40

60

 / ndf 2χ  2.458 / 4
p0           15±4.935 − 

 / ndf 2χ  2.458 / 4
p0           15±4.935 − 

corr_usl_bpm4aX (ppb)
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1D pull distribution

Mean   0.3135± 0.0001606 

Std Dev    0.2217± 0.7011 

Underflow       0

Overflow        0

 / ndf 2χ  0.4722 / 0

Constant  34.233± 3.344 

Mean      59.137±9.049 − 

Sigma     4.651± 7.234 

1D pull distribution
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0.0 1.0 2.0 3.0 4.0

100−

50−

0

50

100

150  / ndf 2χ  0.8824 / 4
p0        27.03± 3.425 

 / ndf 2χ  0.8824 / 4
p0        27.03± 3.425 

corr_usl_bpm4aY (ppb)
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1D pull distribution

Mean   0.1879± 0.004054 

Std Dev    0.1328± 0.4201 

Underflow       0

Overflow        0

 / ndf 2χ  0.2919 / 1

Constant  1.057± 1.452 

Mean      0.6949± 0.1476 

Sigma     1.2550± 0.9059 

1D pull distribution
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0.0 1.0 2.0 3.0 4.0

200−

0

200

400

600

800

1000

1200

1400

1600

1800

 / ndf 2χ  1.392 / 4
p0        176.3± 411.3 

 / ndf 2χ  1.392 / 4
p0        176.3± 411.3 

corr_usl_bpm1X (ppb)
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1D pull distribution

Mean   0.2332± 0.08149 

Std Dev    0.1649± 0.5214 

Underflow       0

Overflow        0

 / ndf 2χ  0.2919 / 1

Constant  1.057± 1.452 

Mean      0.6949± 0.1476 

Sigma     1.2550± 0.9059 

1D pull distribution
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0.0 1.0 2.0 3.0 4.0

60−

40−

20−

0

20

40

60

80

 / ndf 2χ  0.666 / 4
p0        15.99± 14.86 

 / ndf 2χ  0.666 / 4
p0        15.99± 14.86 

corr_usl_bpm1Y (ppb)
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1D pull distribution

Mean   0.1632± 0.004152 

Std Dev    0.1154± 0.3649 

Underflow       0

Overflow        0

 / ndf 2χ 09 / 0− 1.693e

Constant  22.761± 4.658 

Mean      2.80335± 0.01138 

Sigma     2.4706± 0.4625 

1D pull distribution
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0.0 1.0 2.0 3.0 4.0

200−

100−

0

100

200

300

400

500

600

 / ndf 2χ  0.7399 / 4
p0        89.07± 122.5 

 / ndf 2χ  0.7399 / 4
p0        89.07± 122.5 

corr_usl_bpm16X (ppb)
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1D pull distribution

Mean   0.1714± 0.03362 

Std Dev    0.1212± 0.3832 

Underflow       0

Overflow        0

 / ndf 2χ 07 / 0− 6.041e

Constant  1.322± 2.182 

Mean     01− 7.683e±05 −3.553e− 

Sigma     0.8137± 0.6403 

1D pull distribution
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0.0 1.0 2.0 3.0 4.0

80−

60−

40−

20−

0

20

40

60  / ndf 2χ  0.7144 / 4
p0        14.82± 1.705 

 / ndf 2χ  0.7144 / 4
p0        14.82± 1.705 

corr_usl_bpm16Y (ppb)
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1D pull distribution

Mean   0.1685±0.03063 − 

Std Dev    0.1191± 0.3767 

Underflow       0

Overflow        0

 / ndf 2χ  0.2686 / 0

Constant  3.477e+05± 3.878e+04 

Mean      18.93± 14.98 

Sigma     3.739± 3.365 

1D pull distribution
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0.0 1.0 2.0 3.0 4.0

400−

300−

200−

100−

0

100

200

300
 / ndf 2χ  3.718 / 4

p0        75.06±56.13 − 
 / ndf 2χ  3.718 / 4

p0        75.06±56.13 − 

corr_usl_bpm12X (ppb)
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1D pull distribution

Mean   0.3856± 0.008267 

Std Dev    0.2727± 0.8623 

Underflow       0

Overflow        0

 / ndf 2χ 07 / 0− 6.041e

Constant  1.322± 2.182 

Mean      1.5392± 0.2667 

Sigma     1.630± 1.281 

1D pull distribution
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0.0 1.0 2.0 3.0 4.0
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20−

0
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 / ndf 2χ  0.329 / 4

p0        20.25± 10.82 
 / ndf 2χ  0.329 / 4

p0        20.25± 10.82 

corr_usl_bpm12Y (ppb)
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1D pull distribution

Mean   0.1144± 0.02027 

Std Dev    0.08086± 0.2557 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 8.742e

Constant  25.041± 3.937 

Mean      0.89561± 0.05984 

Sigma     2.0322± 0.2806 

1D pull distribution
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0.0 1.0 2.0 3.0 4.0

800−

600−

400−

200−

0

200

400

600

 / ndf 2χ  3.981 / 4
p0        127.5±8.898 − 

 / ndf 2χ  3.981 / 4
p0        127.5±8.898 − 

corr_usl_bpm11X (ppb)
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1D pull distribution

Mean   0.3986±0.04326 − 

Std Dev    0.2819± 0.8913 

Underflow       0

Overflow        0

 / ndf 2χ  0.3178 / 1

Constant  0.896± 1.375 

Mean      1.4312±0.1812 − 

Sigma     2.349± 1.656 

1D pull distribution
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60
 / ndf 2χ  0.371 / 4

p0        10.85±  12.8 
 / ndf 2χ  0.371 / 4

p0        10.85±  12.8 

corr_usl_bpm11Y (ppb)
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1D pull distribution

Mean   0.1217±0.01429 − 

Std Dev    0.08603±  0.272 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 8.742e

Constant  25.042± 3.937 

Mean      0.89535±0.05984 − 

Sigma     2.0322± 0.2806 

1D pull distribution
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 / ndf 2χ  0.6674 / 4
p0        128.6±156.8 − 

 / ndf 2χ  0.6674 / 4
p0        128.6±156.8 − 
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1D pull distribution

Mean   0.1604±0.06966 − 

Std Dev    0.1134± 0.3586 

Underflow       0

Overflow        0

 / ndf 2χ 07 / 0− 6.041e

Constant  1.322± 2.182 

Mean     01− 7.696e±05 − 3.553e

Sigma     0.8149± 0.6403 

1D pull distribution
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 / ndf 2χ  0.2293 / 4
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1D pull distribution

Mean   0.09562±0.01203 − 

Std Dev    0.06761± 0.2138 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 8.742e

Constant  25.042± 3.937 

Mean      0.89535±0.05984 − 

Sigma     2.0322± 0.2806 

1D pull distribution
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 / ndf 2χ  1.573 / 4
p0         14.8±2.978 − 
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1D pull distribution

Mean   0.2503±0.038 − 

Std Dev     0.177± 0.5597 

Underflow       0

Overflow        0

 / ndf 2χ  0.2919 / 1

Constant  1.057± 1.452 

Mean      0.6949± 0.1476 

Sigma     1.2550± 0.9059 

1D pull distribution
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 / ndf 2χ  0.09471 / 4
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1D pull distribution

Mean   0.06099± 0.0185 

Std Dev    0.04313± 0.1364 
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 / ndf 2χ 11 / 0− 8.742e

Constant  25.041± 3.937 

Mean      0.89561± 0.05984 

Sigma     2.0322± 0.2806 

1D pull distribution
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p0         61.3±84.33 − 

 / ndf 2χ  0.9744 / 4
p0         61.3±84.33 − 
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1D pull distribution
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Std Dev    0.1393± 0.4404 

Underflow       0

Overflow        0

 / ndf 2χ  0.2691 / 0

Constant  2.019e+05± 2.555e+04 

Mean      18.06±14.37 − 

Sigma     3.736± 3.297 

1D pull distribution
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 / ndf 2χ  0.2418 / 4
p0         11.4±1.765 − 

 / ndf 2χ  0.2418 / 4
p0         11.4±1.765 − 
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1D pull distribution

Mean   0.09828±0.007968 − 

Std Dev    0.0695± 0.2198 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 8.742e

Constant  25.042± 3.937 

Mean      0.89535±0.05984 − 

Sigma     2.0322± 0.2806 

1D pull distribution
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p0        55.54±79.77 − 

 / ndf 2χ  0.8315 / 4
p0        55.54±79.77 − 
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1D pull distribution

Mean   0.1805±0.05824 − 

Std Dev    0.1276± 0.4036 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 8.742e

Constant  25.042± 3.937 

Mean      0.89535±0.05984 − 

Sigma     2.0322± 0.2806 

1D pull distribution
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 / ndf 2χ   1.27 / 4
p0        14.72± 9.571 

 / ndf 2χ   1.27 / 4
p0        14.72± 9.571 
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1D pull distribution

Mean   0.2244±0.04856 − 

Std Dev    0.1586± 0.5017 

Underflow       0

Overflow        0

 / ndf 2χ  0.2919 / 1

Constant  1.057± 1.452 

Mean      0.6946±0.1476 − 

Sigma     1.2546± 0.9059 

1D pull distribution
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p0        63.82±29.04 − 
 / ndf 2χ  0.761 / 4
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1D pull distribution

Mean   0.1744± 0.009937 

Std Dev    0.1233±   0.39 

Underflow       0

Overflow        0

 / ndf 2χ  0.2686 / 0

Constant  3.477e+05± 3.878e+04 

Mean      18.93± 14.98 

Sigma     3.739± 3.365 

1D pull distribution
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 / ndf 2χ  0.2842 / 4
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1D pull distribution

Mean   0.1064± 0.0138 

Std Dev    0.07526±  0.238 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 8.742e

Constant  25.041± 3.937 

Mean      0.89561± 0.05984 

Sigma     2.0322± 0.2806 

1D pull distribution
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 / ndf 2χ  4.771 / 4
p0        185.1±0.476 − 
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1D pull distribution

Mean   0.4362±0.05256 − 

Std Dev    0.3084± 0.9754 

Underflow       0

Overflow        0

 / ndf 2χ  0.0001062 / 2

Constant  0.470± 1.005 

Mean      43.25996± 0.04721 

Sigma     4.798± 9.154 

1D pull distribution
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 / ndf 2χ  1.066 / 4
p0        9.608± 12.74 
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1D pull distribution

Mean   0.2065± 0.004455 

Std Dev     0.146± 0.4617 

Underflow       0

Overflow        0

 / ndf 2χ  0.2686 / 0

Constant  3.477e+05± 3.878e+04 

Mean      18.93± 14.98 

Sigma     3.739± 3.365 

1D pull distribution
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