
0.0 1.0 2.0 3.0
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900
 / ndf 2χ  5.307 / 3

p0        63.66± 530.7 
 / ndf 2χ  5.307 / 3

p0        63.66± 530.7 

Adet (ppb)
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8− 6− 4− 2− 0 2 4 6 8
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0.4
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0.8

1

1D pull distribution

Mean   0.5759± 0.01352 

Std Dev    0.4072±  1.152 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 2.23e

Constant  0.504± 1.005 

Mean      5.512e+01±13 −7.384e− 

Sigma     7.86± 10.98 

1D pull distribution



64 65 66 67

91.4

91.6

91.8

92

92.2

92.4

92.6

92.8

R
M

S
 (

pp
m

)
Adet RMS (ppm)Adet RMS (ppm)
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 / ndf 2χ  3.892 / 3
p0        50.69± 13.08 

 / ndf 2χ  3.892 / 3
p0        50.69± 13.08 

corr_Adet_bpm4eX (ppb)
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0.5−
0

0.5
1

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1D pull distribution

Mean   0.4932±0.003063 − 

Std Dev    0.3487± 0.9863 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 8.524e

Constant  0.503± 1.005 

Mean      4.850e+01±13 − 4.993e

Sigma     8.257± 9.614 

1D pull distribution
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 / ndf 2χ  4.563 / 3
p0        11.27± 16.61 

 / ndf 2χ  4.563 / 3
p0        11.27± 16.61 

corr_Adet_bpm4eY (ppb)
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2.2

1D pull distribution

Mean    0.534±0.01125 − 

Std Dev    0.3776±  1.068 

Underflow       0

Overflow        0

 / ndf 2χ 08 / 0− 2.116e

Constant  1.840± 2.181 

Mean      0.7255± 0.2666 

Sigma     0.939± 1.281 

1D pull distribution
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 / ndf 2χ  1.225 / 3
p0         11.1± 5.869 

 / ndf 2χ  1.225 / 3
p0         11.1± 5.869 

corr_Adet_bpm4aX (ppb)
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1D pull distribution

Mean   0.2767±0.0004092 − 

Std Dev    0.1956± 0.5534 

Underflow       0

Overflow        0

 / ndf 2χ 08 / 0− 1.138e

Constant  0.000± 3.442 

Mean      1.414e+00±17 − 5.565e

Sigma     0.0000± 0.5088 

1D pull distribution
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 / ndf 2χ  2.258 / 3

p0        17.63±21.85 − 
 / ndf 2χ  2.258 / 3

p0        17.63±21.85 − 

corr_Adet_bpm4aY (ppb)
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8− 6− 4− 2− 0 2 4 6 8
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1

1D pull distribution

Mean   0.3756± 0.008097 

Std Dev    0.2656± 0.7512 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 6.418e

Constant  0.503± 1.005 

Mean      2.966e+01±13 −1.861e− 

Sigma     4.598± 5.963 

1D pull distribution
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 / ndf 2χ  5.626 / 3
p0         73.1± 52.86 

 / ndf 2χ  5.626 / 3
p0         73.1± 52.86 

corr_Adet_bpm1X (ppb)
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1D pull distribution

Mean    0.593±0.008529 − 

Std Dev    0.4193±  1.186 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 1.403e

Constant  20.083± 3.555 

Mean      7.53042±0.08562 − 

Sigma     7.640± 1.226 

1D pull distribution
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 / ndf 2χ  2.348 / 3
p0         12.2±1.486 − 

 / ndf 2χ  2.348 / 3
p0         12.2±1.486 − 

corr_Adet_bpm1Y (ppb)
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1D pull distribution

Mean    0.383± 0.007268 

Std Dev    0.2708±  0.766 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 6.612e

Constant  0.509± 1.005 

Mean      39.0187±0.2993 − 

Sigma     7.435± 7.881 

1D pull distribution
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 / ndf 2χ  4.403 / 3
p0        28.72±8.601 − 

 / ndf 2χ  4.403 / 3
p0        28.72±8.601 − 

corr_Adet_bpm16X (ppb)
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1D pull distribution

Mean   0.5246±0.008751 − 

Std Dev    0.3709±  1.049 

Underflow       0

Overflow        0

 / ndf 2χ  0.2649 / 0

Constant  245.47± 10.77 

Mean      121.74±22.67 − 

Sigma     6.84± 10.99 

1D pull distribution
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 / ndf 2χ  8.837 / 3

p0        14.75±1.939 − 
 / ndf 2χ  8.837 / 3

p0        14.75±1.939 − 

corr_Adet_bpm16Y (ppb)
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1D pull distribution

Mean   0.7432± 0.01047 

Std Dev    0.5255±  1.486 

Underflow       0

Overflow        0

 / ndf 2χ  0.03938 / 0

Constant  4337.7± 356.8 

Mean      80.42± 44.67 

Sigma     7.08± 13.42 

1D pull distribution
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 / ndf 2χ  2.221 / 3
p0        69.37±38.15 − 

 / ndf 2χ  2.221 / 3
p0        69.37±38.15 − 

corr_Adet_bpm12X (ppb)
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1D pull distribution

Mean   0.3726±0.004727 − 

Std Dev    0.2635± 0.7452 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 6.418e

Constant  0.503± 1.005 

Mean      2.966e+01±13 −1.861e− 

Sigma     4.598± 5.963 

1D pull distribution



64 65 66 67

49

50

51

52

53

54

55

56

R
M

S
 (

pp
m

)
corr_Adet_bpm12X RMS (ppm)corr_Adet_bpm12X RMS (ppm)



0.0 1.0 2.0 3.0

80−

60−

40−

20−

0

20

40

60

80

 / ndf 2χ  2.121 / 3
p0        19.82±15.83 − 

 / ndf 2χ  2.121 / 3
p0        19.82±15.83 − 

corr_Adet_bpm12Y (ppb)
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1D pull distribution

Mean    0.364± 0.01308 

Std Dev    0.2574±  0.728 

Underflow       0

Overflow        0

 / ndf 2χ 09 / 0− 1.054e

Constant  2.73±  2.52 

Mean      0.4081± 0.2667 

Sigma     0.5947± 0.7846 

1D pull distribution
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 / ndf 2χ  2.963 / 3
p0        158.9±146.5 − 

 / ndf 2χ  2.963 / 3
p0        158.9±146.5 − 

corr_Adet_bpm11X (ppb)
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1D pull distribution

Mean   0.4304±0.003433 − 

Std Dev    0.3043± 0.8607 

Underflow       0

Overflow        0

 / ndf 2χ 09 / 0− 1.054e

Constant  2.73±  2.52 

Mean      0.4081± 0.2667 

Sigma     0.5947± 0.7846 

1D pull distribution
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 / ndf 2χ  0.9905 / 3
p0        8.486± 1.931 

 / ndf 2χ  0.9905 / 3
p0        8.486± 1.931 

corr_Adet_bpm11Y (ppb)
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1D pull distribution

Mean   0.2488± 0.008757 

Std Dev    0.1759± 0.4975 

Underflow       0

Overflow        0

 / ndf 2χ 08 / 0− 1.138e

Constant  0.000± 3.442 

Mean      1.414e+00±17 − 5.565e

Sigma     0.0000± 0.5088 

1D pull distribution
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 / ndf 2χ  5.307 / 3

p0        63.66± 530.7 
 / ndf 2χ  5.307 / 3

p0        63.66± 530.7 

lagr_asym_us_avg (ppb)
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1D pull distribution

Mean   0.5759± 0.01352 

Std Dev    0.4072±  1.152 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 2.23e

Constant  0.504± 1.005 

Mean      5.512e+01±13 −7.384e− 

Sigma     7.86± 10.98 

1D pull distribution



64 65 66 67

91.4

91.6

91.8

92

92.2

92.4

92.6

92.8

R
M

S
 (

pp
m

)
lagr_asym_us_avg RMS (ppm)lagr_asym_us_avg RMS (ppm)



0.0 1.0 2.0 3.0

300−

200−

100−

0

100

200

 / ndf 2χ   2.67 / 3
p0        61.64±51.84 − 

 / ndf 2χ   2.67 / 3
p0        61.64±51.84 − 

lagr_asym_us_dd (ppb)
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1D pull distribution

Mean   0.4085± 0.007285 

Std Dev    0.2889±  0.817 

Underflow       0

Overflow        0

 / ndf 2χ  0.1015 / 0

Constant  8791.5± 333.3 

Mean      74.9±29.3 − 

Sigma     8.758± 8.839 

1D pull distribution
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 / ndf 2χ  4.335 / 3

p0        88.42± 582.5 
 / ndf 2χ  4.335 / 3

p0        88.42± 582.5 

lagr_asym_usr (ppb)
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1

1D pull distribution

Mean   0.5205± 0.004655 

Std Dev    0.3681±  1.041 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 5.174e

Constant  0.501± 1.005 

Mean      60.8079±0.3016 − 

Sigma     6.12± 12.22 

1D pull distribution
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1000  / ndf 2χ  3.794 / 3
p0        88.05± 478.9 

 / ndf 2χ  3.794 / 3
p0        88.05± 478.9 

lagr_asym_usl (ppb)
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1D pull distribution

Mean   0.4869± 0.01488 

Std Dev    0.3443± 0.9738 

Underflow       0

Overflow        0

 / ndf 2χ 07 / 0− 2.281e

Constant  1.548± 2.059 

Mean     01− 6.53e±05 − 3.46e

Sigma     0.798± 1.109 

1D pull distribution
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 / ndf 2χ   7.13 / 3
p0        6.829±2.876 − 

 / ndf 2χ   7.13 / 3
p0        6.829±2.876 − 

diff_bpm4eX (nm)
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1D pull distribution

Mean   0.6675± 0.01031 

Std Dev     0.472±  1.335 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 4.773e

Constant  0.550± 1.005 

Mean      67.4613±0.6051 − 

Sigma     10.26± 14.28 

1D pull distribution
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0.0 1.0 2.0 3.0
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 / ndf 2χ  2.002 / 3
p0         2.88±1.638 − 

 / ndf 2χ  2.002 / 3
p0         2.88±1.638 − 

diff_bpm4eY (nm)
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1D pull distribution

Mean   0.3537± 0.009834 

Std Dev    0.2501± 0.7074 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 6.602e

Constant  0.510± 1.005 

Mean      39.0±   0.3 

Sigma     6.882± 7.882 

1D pull distribution
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 / ndf 2χ  9.086 / 3
p0        1.143± 0.5553 

 / ndf 2χ  9.086 / 3
p0        1.143± 0.5553 

diff_bpm4aX (nm)
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1D pull distribution

Mean   0.7536± 0.009879 

Std Dev    0.5328±  1.507 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 4.767e

Constant  0.503± 1.005 

Mean      7.197e+01±16 −2.278e− 

Sigma     7.95± 14.35 

1D pull distribution
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 / ndf 2χ  1.402 / 3
p0         4.45±1.519 − 

 / ndf 2χ  1.402 / 3
p0         4.45±1.519 − 

diff_bpm4aY (nm)
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1D pull distribution

Mean    0.296± 0.00731 

Std Dev    0.2093±  0.592 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 6.418e

Constant  0.503± 1.005 

Mean      2.966e+01±13 −1.861e− 

Sigma     4.598± 5.963 

1D pull distribution
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 / ndf 2χ  5.205 / 3
p0        6.212± 3.549 

 / ndf 2χ  5.205 / 3
p0        6.212± 3.549 

diff_bpm1X (nm)
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1D pull distribution

Mean   0.5704±0.006859 − 

Std Dev    0.4033±  1.141 

Underflow       0

Overflow        0

 / ndf 2χ  0.2649 / 0

Constant  245.47± 10.77 

Mean      121.74±22.67 − 

Sigma     6.84± 10.99 

1D pull distribution
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 / ndf 2χ  0.9117 / 3
p0        3.765±0.3965 − 

 / ndf 2χ  0.9117 / 3
p0        3.765±0.3965 − 

diff_bpm1Y (nm)
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1D pull distribution

Mean   0.2387± 0.003767 

Std Dev    0.1688± 0.4774 

Underflow       0

Overflow        0

 / ndf 2χ  0.1015 / 0

Constant  5540.2±   331 

Mean      22.52± 14.51 

Sigma     3.70±  4.42 

1D pull distribution
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6.5

6.52

6.54

6.56

6.58

6.6

6.62

6.64

R
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S
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)

diff_bpm1Y RMS (um)diff_bpm1Y RMS (um)



0.0 1.0 2.0 3.0

20−

15−

10−

5−

0

5

10

15
 / ndf 2χ  7.209 / 3

p0        2.928±0.9474 − 
 / ndf 2χ  7.209 / 3

p0        2.928±0.9474 − 

diff_bpm16X (nm)

64 65 66 67

2−
1.5−

1−
0.5−

0
0.5

1
1.5

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1D pull distribution

Mean   0.6712± 0.009344 

Std Dev    0.4746±  1.342 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 4.773e

Constant  0.550± 1.005 

Mean      67.4613±0.6051 − 

Sigma     10.26± 14.28 

1D pull distribution
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4.8

5

5.2
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6
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6.4
R
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 (
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)
diff_bpm16X RMS (um)diff_bpm16X RMS (um)



0.0 1.0 2.0 3.0

4−

2−

0

2

4

6

 / ndf 2χ  4.097 / 3
p0        1.177± 0.2513 

 / ndf 2χ  4.097 / 3
p0        1.177± 0.2513 

diff_bpm16Y (nm)

64 65 66 67

1−
0.5−

0
0.5

1
1.5

8− 6− 4− 2− 0 2 4 6 8
0

2

4

6

8

10

12

14

16

1D pull distribution

Mean    0.506±0.006786 − 

Std Dev    0.3578±  1.012 

Underflow       0

Overflow        0

 / ndf 2χ  0.1015 / 0

Constant  8791.5± 333.3 

Mean      74.9±29.3 − 

Sigma     8.758± 8.839 

1D pull distribution
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0.0 1.0 2.0 3.0

15−

10−

5−

0

5

10

15

20

25  / ndf 2χ  6.385 / 3
p0        3.428± 3.567 

 / ndf 2χ  6.385 / 3
p0        3.428± 3.567 

diff_bpm12X (nm)

64 65 66 67

1.5−
1−

0.5−
0

0.5
1

1.5

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1D pull distribution

Mean   0.6317± 0.009508 

Std Dev    0.4467±  1.263 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 6.905e

Constant  0.505± 1.005 

Mean      68.17516±0.02438 − 

Sigma     7.24± 13.78 

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



0.0 1.0 2.0 3.0

10−

5−

0

5

10  / ndf 2χ   1.86 / 3
p0        2.331±1.573 − 

 / ndf 2χ   1.86 / 3
p0        2.331±1.573 − 

diff_bpm12Y (nm)

64 65 66 67

0.6−
0.4−
0.2−

0
0.2
0.4
0.6
0.8

1

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1D pull distribution

Mean   0.3409± 0.01165 

Std Dev    0.2411± 0.6818 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 6.602e

Constant  0.510± 1.005 

Mean      39.0±   0.3 

Sigma     6.882± 7.882 

1D pull distribution
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0.0 1.0 2.0 3.0

15−

10−

5−

0

5

10

15

20
 / ndf 2χ  2.257 / 3

p0        3.969± 3.347 
 / ndf 2χ  2.257 / 3

p0        3.969± 3.347 

diff_bpm11X (nm)

64 65 66 67

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

1D pull distribution

Mean   0.3756± 0.002809 

Std Dev    0.2656± 0.7512 

Underflow       0

Overflow        0

 / ndf 2χ 10 / 0− 8.405e

Constant  2.73±  2.52 

Mean      0.4083±0.2667 − 

Sigma     0.5950± 0.7846 

1D pull distribution
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0.0 1.0 2.0 3.0

4−

2−

0

2

4

 / ndf 2χ  0.7581 / 3
p0        1.413±0.223 − 

 / ndf 2χ  0.7581 / 3
p0        1.413±0.223 − 

diff_bpm11Y (nm)

64 65 66 67

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

1D pull distribution

Mean   0.2176± 0.006422 

Std Dev    0.1539± 0.4353 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 6.418e

Constant  0.503± 1.005 

Mean      2.966e+01±13 −1.861e− 

Sigma     4.598± 5.963 

1D pull distribution
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0.0 1.0 2.0 3.0

200−

100−

0

100

200

 / ndf 2χ  5.055 / 3
p0        44.48± 13.08 

 / ndf 2χ  5.055 / 3
p0        44.48± 13.08 

corr_us_avg_bpm4eX (ppb)

64 65 66 67

1.5−
1−

0.5−
0

0.5
1

1.5

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1D pull distribution

Mean   0.5621±0.003491 − 

Std Dev    0.3975±  1.124 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 8.2e

Constant  0.505± 1.005 

Mean      57.5973±0.3172 − 

Sigma     11.19± 11.55 

1D pull distribution



64 65 66 67

55

60

65

70

75R
M

S
 (

pp
m

)
corr_us_avg_bpm4eX RMS (ppm)corr_us_avg_bpm4eX RMS (ppm)



0.0 1.0 2.0 3.0

40−

20−

0

20

40

60

80
 / ndf 2χ  5.809 / 3

p0        9.989± 16.61 
 / ndf 2χ  5.809 / 3

p0        9.989± 16.61 

corr_us_avg_bpm4eY (ppb)

64 65 66 67

1.5−
1−

0.5−
0

0.5
1

1.5
2

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

2.2

1D pull distribution

Mean   0.6025±0.01269 − 

Std Dev     0.426±  1.205 

Underflow       0

Overflow        0

 / ndf 2χ 08 / 0− 2.116e

Constant  1.840± 2.181 

Mean      0.7255± 0.2666 

Sigma     0.939± 1.281 

1D pull distribution
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0.0 1.0 2.0 3.0

30−

20−

10−

0

10

20

30

40

50

 / ndf 2χ  1.223 / 3
p0        11.11± 5.869 

 / ndf 2χ  1.223 / 3
p0        11.11± 5.869 

corr_us_avg_bpm4aX (ppb)

64 65 66 67

0.4−
0.2−

0
0.2
0.4
0.6
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1

8− 6− 4− 2− 0 2 4 6 8
0

0.5

1

1.5

2

2.5

3

1D pull distribution

Mean   0.2765±0.0004089 − 

Std Dev    0.1955±  0.553 

Underflow       0

Overflow        0

 / ndf 2χ 08 / 0− 1.138e

Constant  0.000± 3.442 

Mean      1.414e+00±17 − 5.565e

Sigma     0.0000± 0.5088 

1D pull distribution
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0.0 1.0 2.0 3.0

100−

80−

60−

40−

20−

0

20

40

60  / ndf 2χ  2.468 / 3
p0        16.86±21.85 − 

 / ndf 2χ  2.468 / 3
p0        16.86±21.85 − 

corr_us_avg_bpm4aY (ppb)
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1−

0.5−
0
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1

8− 6− 4− 2− 0 2 4 6 8
0
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0.4

0.6

0.8

1

1D pull distribution

Mean   0.3927± 0.008466 

Std Dev    0.2777± 0.7855 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 6.612e

Constant  0.509± 1.005 

Mean      39.0187±0.2993 − 

Sigma     7.435± 7.881 

1D pull distribution
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0.0 1.0 2.0 3.0

200−

100−

0

100

200

300

400

500

 / ndf 2χ  5.852 / 3
p0        71.68± 52.86 

 / ndf 2χ  5.852 / 3
p0        71.68± 52.86 

corr_us_avg_bpm1X (ppb)
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3.5

1D pull distribution

Mean   0.6048±0.008699 − 

Std Dev    0.4276±   1.21 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 1.403e

Constant  20.083± 3.555 

Mean      7.53042±0.08562 − 

Sigma     7.640± 1.226 

1D pull distribution
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0.0 1.0 2.0 3.0

60−

40−

20−

0

20

40

 / ndf 2χ  2.321 / 3
p0        12.27±1.486 − 

 / ndf 2χ  2.321 / 3
p0        12.27±1.486 − 

corr_us_avg_bpm1Y (ppb)
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1.2−
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0
0.2
0.4
0.6
0.8

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1D pull distribution

Mean   0.3808± 0.007226 

Std Dev    0.2693± 0.7617 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 6.612e

Constant  0.509± 1.005 

Mean      39.0187±0.2993 − 

Sigma     7.435± 7.881 

1D pull distribution
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0.0 1.0 2.0 3.0

100−

50−

0

50

100

150

 / ndf 2χ  6.171 / 3
p0        24.26±8.601 − 

 / ndf 2χ  6.171 / 3
p0        24.26±8.601 − 

corr_us_avg_bpm16X (ppb)
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8− 6− 4− 2− 0 2 4 6 8
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4

1D pull distribution

Mean    0.621±0.01036 − 

Std Dev    0.4391±  1.242 

Underflow       0

Overflow        0

 / ndf 2χ  0.2649 / 0

Constant  245.47± 10.77 

Mean      121.74±22.67 − 

Sigma     6.84± 10.99 

1D pull distribution



64 65 66 67

36

38

40

42

44

46

48

R
M

S
 (

pp
m

)
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0.0 1.0 2.0 3.0

100−

80−

60−

40−

20−

0

20

40
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80
 / ndf 2χ  8.686 / 3

p0        14.88±1.939 − 
 / ndf 2χ  8.686 / 3

p0        14.88±1.939 − 

corr_us_avg_bpm16Y (ppb)
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8

1D pull distribution

Mean   0.7368± 0.01038 

Std Dev     0.521±  1.474 

Underflow       0

Overflow        0

 / ndf 2χ  0.03938 / 0

Constant  4337.7± 356.8 

Mean      80.42± 44.67 

Sigma     7.08± 13.42 

1D pull distribution
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0.0 1.0 2.0 3.0

300−

200−

100−

0

100

200

 / ndf 2χ  2.161 / 3
p0        70.34±38.15 − 

 / ndf 2χ  2.161 / 3
p0        70.34±38.15 − 

corr_us_avg_bpm12X (ppb)

64 65 66 67

1−

0.5−

0

0.5

1

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1D pull distribution

Mean   0.3675±0.004662 − 

Std Dev    0.2598± 0.7349 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 6.418e

Constant  0.503± 1.005 

Mean      2.966e+01±13 −1.861e− 

Sigma     4.598± 5.963 

1D pull distribution
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60−

40−

20−

0
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 / ndf 2χ  2.061 / 3
p0         20.1±15.83 − 

 / ndf 2χ  2.061 / 3
p0         20.1±15.83 − 

corr_us_avg_bpm12Y (ppb)
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1D pull distribution

Mean   0.3589± 0.01289 

Std Dev    0.2538± 0.7178 

Underflow       0

Overflow        0

 / ndf 2χ 09 / 0− 1.054e

Constant  2.73±  2.52 

Mean      0.4081± 0.2667 

Sigma     0.5947± 0.7846 

1D pull distribution
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0.0 1.0 2.0 3.0

800−

600−

400−

200−

0

200

400

600

 / ndf 2χ  2.894 / 3
p0        160.8±146.5 − 

 / ndf 2χ  2.894 / 3
p0        160.8±146.5 − 

corr_us_avg_bpm11X (ppb)

64 65 66 67

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

1D pull distribution

Mean   0.4253±0.003392 − 

Std Dev    0.3007± 0.8506 

Underflow       0

Overflow        0

 / ndf 2χ 09 / 0− 1.054e

Constant  2.73±  2.52 

Mean      0.4081± 0.2667 

Sigma     0.5947± 0.7846 

1D pull distribution
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0.0 1.0 2.0 3.0

20−

10−

0
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30

 / ndf 2χ  1.004 / 3
p0         8.43± 1.931 

 / ndf 2χ  1.004 / 3
p0         8.43± 1.931 

corr_us_avg_bpm11Y (ppb)

64 65 66 67
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0.2−

0
0.2
0.4
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8− 6− 4− 2− 0 2 4 6 8
0
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1

1.5
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2.5

3

1D pull distribution

Mean   0.2504± 0.008815 

Std Dev    0.1771± 0.5008 

Underflow       0

Overflow        0

 / ndf 2χ 08 / 0− 1.138e

Constant  0.000± 3.442 

Mean      1.414e+00±17 − 5.565e

Sigma     0.0000± 0.5088 

1D pull distribution
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0.0 1.0 2.0 3.0

600−

400−

200−

0

200

400

600

800

1000
 / ndf 2χ  5.194 / 3

p0        153.6± 84.84 
 / ndf 2χ  5.194 / 3

p0        153.6± 84.84 

corr_us_dd_bpm4eX (ppb)
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1−
0.5−

0
0.5

1
1.5

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1D pull distribution

Mean   0.5697±0.008959 − 

Std Dev    0.4029±  1.139 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 5.142e

Constant  0.513± 1.005 

Mean      60.8740± 0.3018 

Sigma     6.33± 12.22 

1D pull distribution
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0.0 1.0 2.0 3.0

60−

40−

20−

0
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60

 / ndf 2χ  0.4806 / 3
p0         19.3± 2.372 

 / ndf 2χ  0.4806 / 3
p0         19.3± 2.372 

corr_us_dd_bpm4eY (ppb)

64 65 66 67
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8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

1D pull distribution

Mean   0.1733±0.005585 − 

Std Dev    0.1225± 0.3466 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 3.126e

Constant  0.023± 2.998 

Mean      1.444e+00±17 − 5.551e

Sigma     0.0199± 0.2964 

1D pull distribution
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0.0 1.0 2.0 3.0

30−

20−

10−

0
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30

 / ndf 2χ  0.2649 / 3
p0        10.65± 1.443 

 / ndf 2χ  0.2649 / 3
p0        10.65± 1.443 

corr_us_dd_bpm4aX (ppb)

64 65 66 67

0.4−
0.3−
0.2−
0.1−

0
0.1
0.2
0.3

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

1D pull distribution

Mean   0.1287±0.003788 − 

Std Dev    0.09097± 0.2573 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 3.126e

Constant  0.023± 2.998 

Mean      1.444e+00±17 − 5.551e

Sigma     0.0199± 0.2964 

1D pull distribution



64 65 66 67

4

5

6

7

8

R
M

S
 (

pp
m

)

corr_us_dd_bpm4aX RMS (ppm)corr_us_dd_bpm4aX RMS (ppm)



0.0 1.0 2.0 3.0

60−

40−

20−

0

20

40

60

80

 / ndf 2χ  0.4817 / 3
p0        24.72± 4.932 

 / ndf 2χ  0.4817 / 3
p0        24.72± 4.932 

corr_us_dd_bpm4aY (ppb)

64 65 66 67

0.4−
0.3−
0.2−
0.1−

0
0.1
0.2
0.3
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0.5

8− 6− 4− 2− 0 2 4 6 8
0
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0.4

0.6

0.8

1
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1.4
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1D pull distribution

Mean   0.1735± 0.00529 

Std Dev    0.1227±  0.347 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 3.126e

Constant  0.023± 2.998 

Mean      1.444e+00±17 − 5.551e

Sigma     0.0199± 0.2964 

1D pull distribution
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 / ndf 2χ  5.586 / 3

p0        116.9± 38.36 
 / ndf 2χ  5.586 / 3

p0        116.9± 38.36 

corr_us_dd_bpm1X (ppb)
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1D pull distribution

Mean   0.5908±0.005922 − 

Std Dev    0.4178±  1.182 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 1.403e

Constant  20.083± 3.555 

Mean      7.53042±0.08562 − 

Sigma     7.640± 1.226 

1D pull distribution



64 65 66 67

210

220

230

240

250

260

R
M

S
 (

pp
m

)
corr_us_dd_bpm1X RMS (ppm)corr_us_dd_bpm1X RMS (ppm)



0.0 1.0 2.0 3.0

30−

25−

20−

15−

10−

5−

0

5

10

15
 / ndf 2χ  0.231 / 3

p0          7.5±8.022 − 
 / ndf 2χ  0.231 / 3

p0          7.5±8.022 − 

corr_us_dd_bpm1Y (ppb)
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1D pull distribution

Mean   0.1201±05 − 8.262e

Std Dev    0.08496± 0.2403 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 3.126e

Constant  0.023± 2.998 

Mean      1.444e+00±17 − 5.551e

Sigma     0.0199± 0.2964 

1D pull distribution
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500  / ndf 2χ  5.783 / 3
p0        72.52±  19.1 

 / ndf 2χ  5.783 / 3
p0        72.52±  19.1 

corr_us_dd_bpm16X (ppb)
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1D pull distribution

Mean   0.6012±0.00827 − 

Std Dev    0.4251±  1.202 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 5.142e

Constant  0.513± 1.005 

Mean      60.8740± 0.3018 

Sigma     6.33± 12.22 

1D pull distribution
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 / ndf 2χ  4.054 / 3
p0        3.338± 0.2375 

 / ndf 2χ  4.054 / 3
p0        3.338± 0.2375 

corr_us_dd_bpm16Y (ppb)
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1D pull distribution

Mean   0.5033±0.004313 − 

Std Dev    0.3559±  1.007 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 2.23e

Constant  0.504± 1.005 

Mean      5.512e+01±13 −7.384e− 

Sigma     7.86± 10.98 

1D pull distribution



64 65 66 67

2.5

3

3.5

4

4.5

5

5.5

R
M

S
 (

pp
m

)
corr_us_dd_bpm16Y RMS (ppm)corr_us_dd_bpm16Y RMS (ppm)



0.0 1.0 2.0 3.0

120−

100−

80−

60−

40−

20−

0

20

40

60

80

 / ndf 2χ  8.358 / 3
p0        16.41±21.46 − 

 / ndf 2χ  8.358 / 3
p0        16.41±21.46 − 

corr_us_dd_bpm12X (ppb)
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1D pull distribution

Mean   0.7227±0.01145 − 

Std Dev     0.511±  1.445 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 4.767e

Constant  0.503± 1.005 

Mean      7.197e+01±16 −2.278e− 

Sigma     7.95± 14.35 

1D pull distribution
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 / ndf 2χ  0.7904 / 3
p0          4.6±5.11 − 

 / ndf 2χ  0.7904 / 3
p0          4.6±5.11 − 

corr_us_dd_bpm12Y (ppb)
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1D pull distribution

Mean   0.2222± 0.007958 

Std Dev    0.1571± 0.4444 

Underflow       0

Overflow        0

 / ndf 2χ 08 / 0− 1.138e

Constant  0.000± 3.442 

Mean      1.414e+00±17 − 5.565e

Sigma     0.0000± 0.5088 

1D pull distribution
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 / ndf 2χ  5.031 / 3
p0        31.85± 38.14 

 / ndf 2χ  5.031 / 3
p0        31.85± 38.14 
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1D pull distribution

Mean   0.5608± 0.003736 

Std Dev    0.3965±  1.122 

Underflow       0

Overflow        0

 / ndf 2χ  0.09727 / 0

Constant  1.440± 1.875 

Mean     05− 1.032e±16 −2.221e− 

Sigma     1.315± 1.457 

1D pull distribution
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p0        6.359± 5.065 
 / ndf 2χ  0.6999 / 3

p0        6.359± 5.065 
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1D pull distribution

Mean   0.2091±0.007553 − 

Std Dev    0.1479± 0.4182 

Underflow       0

Overflow        0

 / ndf 2χ 08 / 0− 1.138e

Constant  0.000± 3.442 

Mean      1.414e+00±17 − 5.537e

Sigma     0.0001± 0.5088 

1D pull distribution
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 / ndf 2χ   5.97 / 3
p0          182± 97.92 

 / ndf 2χ   5.97 / 3
p0          182± 97.92 
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1D pull distribution

Mean   0.6108±0.008417 − 

Std Dev    0.4319±  1.222 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 5.142e

Constant  0.513± 1.005 

Mean      60.8740± 0.3018 

Sigma     6.33± 12.22 

1D pull distribution
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 / ndf 2χ  1.849 / 3
p0        22.27± 18.98 

 / ndf 2χ  1.849 / 3
p0        22.27± 18.98 

corr_usl_bpm4eY (ppb)
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1D pull distribution

Mean   0.3399±0.01053 − 

Std Dev    0.2404± 0.6799 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 6.612e

Constant  0.509± 1.005 

Mean      39.0187±0.2993 − 

Sigma     7.435± 7.881 

1D pull distribution
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 / ndf 2χ  1.014 / 3
p0        15.42± 7.313 

 / ndf 2χ  1.014 / 3
p0        15.42± 7.313 

corr_usl_bpm4aX (ppb)
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1D pull distribution

Mean   0.2518±0.002912 − 

Std Dev     0.178± 0.5035 

Underflow       0

Overflow        0

 / ndf 2χ 08 / 0− 1.138e

Constant  0.000± 3.442 

Mean      1.414e+00±17 − 5.565e

Sigma     0.0000± 0.5088 

1D pull distribution
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 / ndf 2χ  1.509 / 3
p0        27.78±16.92 − 

 / ndf 2χ  1.509 / 3
p0        27.78±16.92 − 

corr_usl_bpm4aY (ppb)
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1D pull distribution

Mean   0.3071± 0.009844 

Std Dev    0.2171± 0.6141 

Underflow       0

Overflow        0

 / ndf 2χ 08 / 0− 1.138e

Constant  0.000± 3.442 

Mean      1.414e+00±17 − 5.565e

Sigma     0.0000± 0.5088 

1D pull distribution
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 / ndf 2χ  6.129 / 3
p0        181.2± 91.23 

 / ndf 2χ  6.129 / 3
p0        181.2± 91.23 

corr_usl_bpm1X (ppb)
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1D pull distribution

Mean   0.6189±0.00726 − 

Std Dev    0.4376±  1.238 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 1.403e

Constant  20.083± 3.555 

Mean      9.03650± 0.05726 

Sigma     9.168± 1.471 

1D pull distribution
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 / ndf 2χ  1.474 / 3
p0        16.44±9.507 − 

 / ndf 2χ  1.474 / 3
p0        16.44±9.507 − 

corr_usl_bpm1Y (ppb)
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1D pull distribution

Mean   0.3035± 0.005431 

Std Dev    0.2146± 0.6069 

Underflow       0

Overflow        0

 / ndf 2χ 08 / 0− 2.116e

Constant  1.841± 2.181 

Mean     01− 3.629e±05 − 5.043e

Sigma     0.4698± 0.6406 

1D pull distribution
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 / ndf 2χ  6.391 / 3
p0        91.56±  10.5 

 / ndf 2χ  6.391 / 3
p0        91.56±  10.5 

corr_usl_bpm16X (ppb)
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1D pull distribution

Mean    0.632±0.009296 − 

Std Dev    0.4469±  1.264 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 4.047e

Constant  0.547± 1.006 

Mean      61.054± 0.371 

Sigma     11.47± 12.14 

1D pull distribution
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p0        15.23±1.702 − 

 / ndf 2χ   6.24 / 3
p0        15.23±1.702 − 

corr_usl_bpm16Y (ppb)
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1D pull distribution

Mean   0.6245± 0.009193 

Std Dev    0.4416±  1.249 

Underflow       0

Overflow        0

 / ndf 2χ  0.03938 / 0

Constant  4337.7± 356.8 

Mean      80.42± 44.67 

Sigma     7.08± 13.42 

1D pull distribution
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 / ndf 2χ   3.81 / 3
p0        77.16±59.61 − 

 / ndf 2χ   3.81 / 3
p0        77.16±59.61 − 

corr_usl_bpm12X (ppb)
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1D pull distribution

Mean    0.488±0.006685 − 

Std Dev     0.345± 0.9759 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 8.524e

Constant  0.503± 1.005 

Mean      4.850e+01±13 − 4.993e

Sigma     8.257± 9.614 

1D pull distribution
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 / ndf 2χ  2.479 / 3
p0        20.82±20.94 − 

 / ndf 2χ  2.479 / 3
p0        20.82±20.94 − 

corr_usl_bpm12Y (ppb)
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1D pull distribution

Mean   0.3936± 0.01421 

Std Dev    0.2783± 0.7871 

Underflow       0

Overflow        0

 / ndf 2χ 09 / 0− 1.054e

Constant  2.73±  2.52 

Mean      0.4081± 0.2667 

Sigma     0.5947± 0.7846 

1D pull distribution
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 / ndf 2χ  2.384 / 3
p0        131.1±108.4 − 

 / ndf 2χ  2.384 / 3
p0        131.1±108.4 − 
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1D pull distribution

Mean    0.386±0.003254 − 

Std Dev     0.273± 0.7721 

Underflow       0

Overflow        0

 / ndf 2χ 09 / 0− 1.054e

Constant  2.73±  2.52 

Mean      0.4081± 0.2667 

Sigma     0.5947± 0.7846 

1D pull distribution
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p0        11.15± 6.996 

 / ndf 2χ  0.1159 / 3
p0        11.15± 6.996 

corr_usl_bpm11Y (ppb)

64 65 66 67

0.15−
0.1−

0.05−
0

0.05
0.1

0.15
0.2

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   0.08511± 0.002356 

Std Dev    0.06018± 0.1702 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 3.126e

Constant  0.023± 2.998 

Mean      1.444e+00±17 − 5.551e

Sigma     0.0199± 0.2964 

1D pull distribution
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 / ndf 2χ  3.861 / 3
p0        132.2±71.76 − 

 / ndf 2χ  3.861 / 3
p0        132.2±71.76 − 
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1D pull distribution

Mean   0.4912± 0.009237 

Std Dev    0.3473± 0.9824 

Underflow       0

Overflow        0

 / ndf 2χ  0.1015 / 0

Constant  5160.8± 331.5 

Mean      42.22± 29.28 

Sigma     8.839± 8.835 

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



64 65 66 67

75

80

85

90

95

R
M

S
 (

pp
m

)
corr_usr_bpm1X RMS (ppm)corr_usr_bpm1X RMS (ppm)



0.0 1.0 2.0 3.0

40−

20−

0

20

40

60  / ndf 2χ  2.378 / 3
p0        11.72± 6.536 

 / ndf 2χ  2.378 / 3
p0        11.72± 6.536 

corr_usr_bpm1Y (ppb)

64 65 66 67

1−

0.5−

0

0.5

1

8− 6− 4− 2− 0 2 4 6 8
0

5

10

15

20

25

30

1D pull distribution

Mean   0.3855± 0.007512 

Std Dev    0.2726± 0.7709 

Underflow       0

Overflow        0

 / ndf 2χ  0.03929 / 0

Constant  6451.8± 460.5 

Mean      49.00± 23.47 

Sigma     6.882± 6.855 

1D pull distribution



64 65 66 67

15

16

17

18

19

20

R
M

S
 (

pp
m

)
corr_usr_bpm1Y RMS (ppm)corr_usr_bpm1Y RMS (ppm)



0.0 1.0 2.0 3.0

300−

200−

100−

0

100

200

 / ndf 2χ  4.454 / 3
p0        57.09±27.7 − 

 / ndf 2χ  4.454 / 3
p0        57.09±27.7 − 

corr_usr_bpm16X (ppb)

64 65 66 67

1.5−
1−

0.5−
0

0.5
1

1.5

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1D pull distribution

Mean   0.5276± 0.006102 

Std Dev    0.3731±  1.055 

Underflow       0

Overflow        0
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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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