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200−

0
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 / ndf 2χ  2.188 / 4
p0         80.9±   521 

 / ndf 2χ  2.188 / 4
p0         80.9±   521 

Adet (ppb)
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1D pull distribution

Mean   0.2924±0.1009 − 

Std Dev    0.2067± 0.6537 

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

600−
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0

200

400  / ndf 2χ   5.53 / 4
p0        64.42±276.9 − 

 / ndf 2χ   5.53 / 4
p0        64.42±276.9 − 

corr_Adet_bpm4eX (ppb)
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1D pull distribution

Mean   0.4675± 0.1148 

Std Dev    0.3306±  1.045 

Underflow       0

Overflow        0

 / ndf 2χ  0.2213 / 1

Constant  2.02±  1.83 

Mean      0.64±  0.22 

Sigma     1.447± 1.166 

1D pull distribution
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 / ndf 2χ  42.36 / 4
p0        14.32±22.45 − 

 / ndf 2χ  42.36 / 4
p0        14.32±22.45 − 

corr_Adet_bpm4eY (ppb)

7 8L 9L

10
L

11
L

5−
4−
3−
2−
1−
0
1
2
3
4

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    1.302± 0.001616 

Std Dev    0.9205±  2.911 

Underflow       0

Overflow        0

 / ndf 2χ  0.3482 / 1

Constant  0.831± 1.317 

Mean      6.25154±0.07751 − 

Sigma     9.895± 6.313 

1D pull distribution
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 / ndf 2χ  1.151 / 4
p0        14.11± 22.44 

 / ndf 2χ  1.151 / 4
p0        14.11± 22.44 

corr_Adet_bpm4aX (ppb)
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1D pull distribution

Mean   0.2126±0.06487 − 

Std Dev    0.1503± 0.4754 

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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150  / ndf 2χ  5.097 / 4
p0        22.41±  20.8 

 / ndf 2χ  5.097 / 4
p0        22.41±  20.8 

corr_Adet_bpm4aY (ppb)
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1D pull distribution

Mean   0.4514±0.02612 − 

Std Dev    0.3192±  1.009 

Underflow       0

Overflow        0

 / ndf 2χ  0.06019 / 1

Constant  4436.1± 342.3 

Mean      43.66± 36.68 

Sigma     9.96± 10.97 

1D pull distribution
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 / ndf 2χ  7.443 / 4
p0         92.9±275 −  

 / ndf 2χ  7.443 / 4
p0         92.9±275 −  

corr_Adet_bpm1X (ppb)
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1D pull distribution

Mean   0.5454± 0.03708 

Std Dev    0.3856±   1.22 

Underflow       0

Overflow        0

 / ndf 2χ  0.1446 / 1

Constant  2.607± 2.165 

Mean      0.7239±0.6518 − 

Sigma     1.328± 1.416 

1D pull distribution
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 / ndf 2χ  3.203 / 4
p0         15.5±17.69 − 

 / ndf 2χ  3.203 / 4
p0         15.5±17.69 − 

corr_Adet_bpm1Y (ppb)
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1D pull distribution

Mean   0.3576± 0.03272 

Std Dev    0.2529± 0.7997 

Underflow       0

Overflow        0

 / ndf 2χ  0.1019 / 1

Constant  4387.9± 235.7 

Mean      53.29±27.36 − 

Sigma     4.277± 8.525 

1D pull distribution
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300  / ndf 2χ  29.32 / 4
p0         36.5±233.9 − 

 / ndf 2χ  29.32 / 4
p0         36.5±233.9 − 

corr_Adet_bpm16X (ppb)
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1D pull distribution

Mean     1.08± 0.1747 

Std Dev    0.7638±  2.415 

Underflow       0

Overflow        0

 / ndf 2χ  0.2742 / 1

Constant  93.726± 9.907 

Mean      111.63± 49.15 

Sigma     15.32± 23.94 

1D pull distribution
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 / ndf 2χ  0.8584 / 4
p0        18.75±10.89 − 

 / ndf 2χ  0.8584 / 4
p0        18.75±10.89 − 

corr_Adet_bpm16Y (ppb)
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1D pull distribution

Mean   0.1831± 0.06318 

Std Dev    0.1295± 0.4095 

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  2.179 / 4
p0        88.15± 15.31 

 / ndf 2χ  2.179 / 4
p0        88.15± 15.31 

corr_Adet_bpm12X (ppb)
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1D pull distribution

Mean   0.2949±0.03261 − 

Std Dev    0.2085± 0.6594 

Underflow       0

Overflow        0

 / ndf 2χ 09 / 0− 1.693e

Constant  22.759± 4.658 

Mean      4.2050± 0.1163 

Sigma     3.7059± 0.6938 

1D pull distribution
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 / ndf 2χ  0.5922 / 4
p0        25.19± 7.648 

 / ndf 2χ  0.5922 / 4
p0        25.19± 7.648 

corr_Adet_bpm12Y (ppb)
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1D pull distribution

Mean   0.1539± 0.002862 

Std Dev    0.1088± 0.3441 

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  1.316 / 4
p0        201.9± 25.78 

 / ndf 2χ  1.316 / 4
p0        201.9± 25.78 

corr_Adet_bpm11X (ppb)
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1D pull distribution

Mean   0.2251±0.09905 − 

Std Dev    0.1592± 0.5034 

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  3.551 / 4
p0        10.78± 11.68 

 / ndf 2χ  3.551 / 4
p0        10.78± 11.68 

corr_Adet_bpm11Y (ppb)
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1D pull distribution

Mean   0.3749±0.08777 − 

Std Dev    0.2651± 0.8382 

Underflow       0

Overflow        0

 / ndf 2χ  0.2401 / 1

Constant  238.59± 20.02 

Mean      44.0±  20.4 

Sigma     4.607± 8.663 

1D pull distribution
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0.0

100−

0
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 / ndf 2χ 33 / 0− 7.969e
p0        318.4± 203.5 

 / ndf 2χ 33 / 0− 7.969e
p0        318.4± 203.5 

lagr_asym_us_avg (ppb)
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1D pull distribution

Mean        0±17 − 8.927e

Std Dev         0±      0 

Underflow       0

Overflow        0

 / ndf 2χ 09 / 0− 2.516e

Constant  19.886± 1.334 

Mean      4.8347± 0.4632 

Sigma     1.7022± 0.2588 

1D pull distribution
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0.0

500−

400−
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0

100

 / ndf 2χ      0 / 0
p0        308.3±208.3 − 

 / ndf 2χ      0 / 0
p0        308.3±208.3 − 

lagr_asym_us_dd (ppb)
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1D pull distribution

Mean        0±      0 

Std Dev         0±      0 

Underflow       0

Overflow        0

 / ndf 2χ 09 / 0− 2.516e

Constant  19.886± 1.334 

Mean      4.8347± 0.4632 

Sigma     1.7022± 0.2588 

1D pull distribution
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 / ndf 2χ      0 / 0
p0        442.2± 411.8 

 / ndf 2χ      0 / 0
p0        442.2± 411.8 

lagr_asym_usr (ppb)
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1D pull distribution

Mean        0±      0 

Std Dev         0±      0 

Underflow       0

Overflow        0

 / ndf 2χ 09 / 0− 2.516e

Constant  19.886± 1.334 

Mean      4.8347± 0.4632 

Sigma     1.7022± 0.2588 

1D pull distribution
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 / ndf 2χ  2.035 / 4
p0        111.9± 507.6 

 / ndf 2χ  2.035 / 4
p0        111.9± 507.6 

lagr_asym_usl (ppb)
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1D pull distribution

Mean   0.2807±0.115 − 

Std Dev    0.1985± 0.6276 

Underflow       0

Overflow        0

 / ndf 2χ  0.5577 / 0

Constant  1.601e+05± 1.954e+04 

Mean      28.19± 22.27 

Sigma     5.698± 5.176 

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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40
 / ndf 2χ  0.7705 / 4

p0        8.679± 10.28 
 / ndf 2χ  0.7705 / 4

p0        8.679± 10.28 

diff_bpm4eX (nm)
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1D pull distribution

Mean   0.1732±0.06362 − 

Std Dev    0.1225± 0.3874 

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  1.351 / 4
p0         3.66±0.7984 − 

 / ndf 2χ  1.351 / 4
p0         3.66±0.7984 − 

diff_bpm4eY (nm)
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1D pull distribution

Mean    0.232± 0.03531 

Std Dev     0.164± 0.5187 

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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6  / ndf 2χ  2.676 / 4
p0        1.453± 0.1065 

 / ndf 2χ  2.676 / 4
p0        1.453± 0.1065 

diff_bpm4aX (nm)
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1D pull distribution

Mean   0.3223±0.1255 − 

Std Dev    0.2279± 0.7207 

Underflow       0

Overflow        0

 / ndf 2χ  0.2486 / 1

Constant  1.478± 1.634 

Mean      0.65201±0.06794 − 

Sigma     1.347± 1.037 

1D pull distribution
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 / ndf 2χ  1.107 / 4
p0        5.655±1.665 − 

 / ndf 2χ  1.107 / 4
p0        5.655±1.665 − 

diff_bpm4aY (nm)
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1D pull distribution

Mean   0.2096± 0.04269 

Std Dev    0.1482± 0.4687 

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  1.122 / 4
p0        7.895±11.28 − 

 / ndf 2χ  1.122 / 4
p0        7.895±11.28 − 

diff_bpm1X (nm)
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1D pull distribution

Mean   0.2117± 0.02241 

Std Dev    0.1497± 0.4733 

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



7 8L 9L 10L 11L

7.7

7.8

7.9

8

8.1

8.2

8.3

R
M

S
 (

um
)

diff_bpm1X RMS (um)diff_bpm1X RMS (um)



0.0 1.0 2.0 3.0 4.0

20−

10−

0

10

20

 / ndf 2χ  1.842 / 4
p0        4.785±2.677 − 

 / ndf 2χ  1.842 / 4
p0        4.785±2.677 − 

diff_bpm1Y (nm)

7 8L 9L

10
L

11
L

1−
0.8−
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   0.2712± 0.02566 

Std Dev    0.1918± 0.6065 

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



7 8L 9L 10L 11L

2.5

3

3.5

4

4.5

5

5.5

6

R
M

S
 (

um
)

diff_bpm1Y RMS (um)diff_bpm1Y RMS (um)



0.0 1.0 2.0 3.0 4.0

20−

15−

10−

5−

0

5

10

15

20  / ndf 2χ  1.096 / 4
p0         3.72± 4.368 

 / ndf 2χ  1.096 / 4
p0         3.72± 4.368 

diff_bpm16X (nm)

7 8L 9L

10
L

11
L

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   0.2076±0.06068 − 

Std Dev    0.1468± 0.4642 

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



7 8L 9L 10L 11L

3.6

3.7

3.8

3.9

4

4.1

4.2

4.3

R
M

S
 (

um
)

diff_bpm16X RMS (um)diff_bpm16X RMS (um)



0.0 1.0 2.0 3.0 4.0

10−

8−

6−

4−

2−

0

2

4

6

 / ndf 2χ  0.9952 / 4
p0        1.496± 0.7049 

 / ndf 2χ  0.9952 / 4
p0        1.496± 0.7049 

diff_bpm16Y (nm)

7 8L 9L

10
L

11
L0.8−

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   0.1972±0.06823 − 

Std Dev    0.1394± 0.4409 

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



7 8L 9L 10L 11L

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8
R

M
S

 (
um

)
diff_bpm16Y RMS (um)diff_bpm16Y RMS (um)



0.0 1.0 2.0 3.0 4.0

20−

10−

0

10

20

30
 / ndf 2χ  2.111 / 4

p0        4.356± 0.4232 
 / ndf 2χ  2.111 / 4

p0        4.356± 0.4232 

diff_bpm12X (nm)

7 8L 9L

10
L

11
L

1.2−
1−

0.8−
0.6−
0.4−
0.2−

0
0.2
0.4
0.6

8− 6− 4− 2− 0 2 4 6 8
0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

1D pull distribution

Mean   0.2899± 0.04284 

Std Dev     0.205± 0.6483 

Underflow       0

Overflow        0

 / ndf 2χ 09 / 0− 2.504e

Constant  4.044± 4.327 

Mean      0.2576±0.2667 − 

Sigma     0.2772± 0.6232 

1D pull distribution



7 8L 9L 10L 11L

4.6

4.8

5

5.2

5.4

5.6

5.8

6

6.2

6.4

R
M

S
 (

um
)

diff_bpm12X RMS (um)diff_bpm12X RMS (um)



0.0 1.0 2.0 3.0 4.0

10−

5−

0

5

10

15

 / ndf 2χ  1.562 / 4
p0        2.963± 1.554 

 / ndf 2χ  1.562 / 4
p0        2.963± 1.554 

diff_bpm12Y (nm)

7 8L 9L

10
L

11
L0.6−

0.4−
0.2−

0
0.2
0.4
0.6
0.8

1

8− 6− 4− 2− 0 2 4 6 8
0

0.5

1

1.5

2

2.5

3

1D pull distribution

Mean   0.2499±0.009886 − 

Std Dev    0.1767± 0.5588 

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



7 8L 9L 10L 11L

3.1

3.2

3.3

3.4

3.5

3.6

3.7

R
M

S
 (

um
)

diff_bpm12Y RMS (um)diff_bpm12Y RMS (um)



0.0 1.0 2.0 3.0 4.0

20−

10−

0

10

20

30

40

50  / ndf 2χ  1.964 / 4
p0        5.044±0.9057 − 

 / ndf 2χ  1.964 / 4
p0        5.044±0.9057 − 

diff_bpm11X (nm)

7 8L 9L

10
L

11
L

0.6−
0.4−
0.2−

0
0.2
0.4
0.6
0.8

1
1.2

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   0.2755± 0.1154 

Std Dev    0.1948±  0.616 

Underflow       0

Overflow        0

 / ndf 2χ  0.2124 / 1

Constant  1.282± 1.628 

Mean      0.6480± 0.3908 

Sigma     1.086± 1.006 

1D pull distribution



7 8L 9L 10L 11L

5.6

5.8

6

6.2

6.4

6.6

6.8

7

7.2

7.4
R

M
S

 (
um

)
diff_bpm11X RMS (um)diff_bpm11X RMS (um)



0.0 1.0 2.0 3.0 4.0

10−

8−

6−

4−

2−

0

2

4

6

 / ndf 2χ  1.712 / 4
p0        1.796± 0.02368 

 / ndf 2χ  1.712 / 4
p0        1.796± 0.02368 

diff_bpm11Y (nm)

7 8L 9L

10
L

11
L

1−
0.8−
0.6−
0.4−
0.2−

0
0.2
0.4

8− 6− 4− 2− 0 2 4 6 8
0

500

1000

1500

2000

2500

3000

3500

4000

1D pull distribution

Mean   0.2612±0.03682 − 

Std Dev    0.1847± 0.5841 

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



7 8L 9L 10L 11L

1.2

1.4

1.6

1.8

2

2.2

R
M

S
 (

um
)

diff_bpm11Y RMS (um)diff_bpm11Y RMS (um)



0.0

200−

100−

0

100

200

300
 / ndf 2χ 33 / 0− 1.02e

p0        222.4± 56.51 
 / ndf 2χ 33 / 0− 1.02e

p0        222.4± 56.51 

corr_us_avg_bpm4eX (ppb)

70
10
20
30
40
50
60

18−10×

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1D pull distribution

Mean        0±17 − 3.194e

Std Dev         0±      0 

Underflow       0

Overflow        0

 / ndf 2χ 09 / 0− 2.516e

Constant  19.886± 1.334 

Mean      4.8347± 0.4632 

Sigma     1.7022± 0.2588 

1D pull distribution



7

31.4

31.6

31.8

32

32.2

32.4

R
M

S
 (

pp
m

)
corr_us_avg_bpm4eX RMS (ppm)corr_us_avg_bpm4eX RMS (ppm)



0.0

40−

20−

0

20

40

60

 / ndf 2χ      0 / 0
p0        49.96± 12.54 

 / ndf 2χ      0 / 0
p0        49.96± 12.54 

corr_us_avg_bpm4eY (ppb)

70
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±      0 

Std Dev         0±      0 

Underflow       0

Overflow        0

 / ndf 2χ 09 / 0− 2.516e

Constant  19.886± 1.334 

Mean      4.8347± 0.4632 

Sigma     1.7022± 0.2588 

1D pull distribution



7

7

7.2

7.4

7.6

7.8

8

R
M

S
 (

pp
m

)
corr_us_avg_bpm4eY RMS (ppm)corr_us_avg_bpm4eY RMS (ppm)



0.0

60−

40−

20−

0

20

40

 / ndf 2χ      0 / 0
p0        55.56±9.435 − 

 / ndf 2χ      0 / 0
p0        55.56±9.435 − 

corr_us_avg_bpm4aX (ppb)

70
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±      0 

Std Dev         0±      0 

Underflow       0

Overflow        0

 / ndf 2χ 09 / 0− 2.516e

Constant  19.886± 1.334 

Mean      4.8347± 0.4632 

Sigma     1.7022± 0.2588 

1D pull distribution



7

4

4.2

4.4

4.6

4.8

5

R
M

S
 (

pp
m

)
corr_us_avg_bpm4aX RMS (ppm)corr_us_avg_bpm4aX RMS (ppm)



0.0

120−

100−

80−

60−

40−

20−

0

20

40

60

 / ndf 2χ 33 / 0− 1.774e
p0        84.34±29.18 − 

 / ndf 2χ 33 / 0− 1.774e
p0        84.34±29.18 − 

corr_us_avg_bpm4aY (ppb)

70
10
20
30
40
50
60
70
80

18−10×

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1D pull distribution

Mean        0±17 − 4.212e

Std Dev         0±      0 

Underflow       0

Overflow        0

 / ndf 2χ 09 / 0− 2.516e

Constant  19.886± 1.334 

Mean      4.8347± 0.4632 

Sigma     1.7022± 0.2588 

1D pull distribution



7

8.6

8.8

9

9.2

9.4

9.6

R
M

S
 (

pp
m

)
corr_us_avg_bpm4aY RMS (ppm)corr_us_avg_bpm4aY RMS (ppm)



0.0

400−

300−

200−

100−

0

100

200

300

400
 / ndf 2χ      0 / 0

p0        358.5± 1.069 
 / ndf 2χ      0 / 0

p0        358.5± 1.069 

corr_us_avg_bpm1X (ppb)

70
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±      0 

Std Dev         0±      0 

Underflow       0

Overflow        0

 / ndf 2χ 09 / 0− 2.516e

Constant  19.886± 1.334 

Mean      4.8347± 0.4632 

Sigma     1.7022± 0.2588 

1D pull distribution



7

98.4

98.6

98.8

99

99.2

99.4

R
M

S
 (

pp
m

)
corr_us_avg_bpm1X RMS (ppm)corr_us_avg_bpm1X RMS (ppm)



0.0

40−

20−

0

20

40

60

80

 / ndf 2χ 33 / 0− 3.353e
p0        61.35± 18.56 

 / ndf 2χ 33 / 0− 3.353e
p0        61.35± 18.56 

corr_us_avg_bpm1Y (ppb)

70.12−
0.1−

0.08−
0.06−
0.04−
0.02−

0
15−10×

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1D pull distribution

Mean        0±17 −5.791e− 

Std Dev         0±      0 

Underflow       0

Overflow        0

 / ndf 2χ 09 / 0− 2.516e

Constant  19.886± 1.334 

Mean      4.8347± 0.4632 

Sigma     1.7022± 0.2588 

1D pull distribution



7

17.2

17.4

17.6

17.8

18

18.2
R

M
S

 (
pp

m
)

corr_us_avg_bpm1Y RMS (ppm)corr_us_avg_bpm1Y RMS (ppm)



0.0

50−

0

50

100

150

200

 / ndf 2χ 32 / 0− 1.371e
p0        121.4± 82.92 

 / ndf 2χ 32 / 0− 1.371e
p0        121.4± 82.92 

corr_us_avg_bpm16X (ppb)

7

0.2−
0.15−

0.1−
0.05−

0
15−10×

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1D pull distribution

Mean        0±16 −1.171e− 

Std Dev         0±      0 

Underflow       0

Overflow        0

 / ndf 2χ 09 / 0− 2.516e

Constant  19.886± 1.334 

Mean      4.8347± 0.4632 

Sigma     1.7022± 0.2588 

1D pull distribution



7

57.8

58

58.2

58.4

58.6

58.8

R
M

S
 (

pp
m

)
corr_us_avg_bpm16X RMS (ppm)corr_us_avg_bpm16X RMS (ppm)



0.0

40−

20−

0

20

40

60

80

100

120

 / ndf 2χ      0 / 0
p0        74.43±  40.1 

 / ndf 2χ      0 / 0
p0        74.43±  40.1 

corr_us_avg_bpm16Y (ppb)

70
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±      0 

Std Dev         0±      0 

Underflow       0

Overflow        0

 / ndf 2χ 09 / 0− 2.516e

Constant  19.886± 1.334 

Mean      4.8347± 0.4632 

Sigma     1.7022± 0.2588 

1D pull distribution



7
10.4

10.6

10.8

11

11.2

11.4

R
M

S
 (

pp
m

)
corr_us_avg_bpm16Y RMS (ppm)corr_us_avg_bpm16Y RMS (ppm)



0.0

500−

400−

300−

200−

100−

0

100

200

 / ndf 2χ      0 / 0
p0        351.8±153 −  

 / ndf 2χ      0 / 0
p0        351.8±153 −  

corr_us_avg_bpm12X (ppb)

70
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±      0 

Std Dev         0±      0 

Underflow       0

Overflow        0

 / ndf 2χ 09 / 0− 2.516e

Constant  19.886± 1.334 

Mean      4.8347± 0.4632 

Sigma     1.7022± 0.2588 

1D pull distribution



7

64.6

64.8

65

65.2

65.4

65.6

R
M

S
 (

pp
m

)
corr_us_avg_bpm12X RMS (ppm)corr_us_avg_bpm12X RMS (ppm)



0.0

100−

50−

0

50

100

 / ndf 2χ 34 / 0− 3.122e
p0        100.5± 11.41 

 / ndf 2χ 34 / 0− 3.122e
p0        100.5± 11.41 

corr_us_avg_bpm12Y (ppb)

70
5

10
15
20
25
30
35

18−10×

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1D pull distribution

Mean        0±17 − 1.767e

Std Dev         0±      0 

Underflow       0

Overflow        0

 / ndf 2χ 09 / 0− 2.516e

Constant  19.886± 1.334 

Mean      4.8347± 0.4632 

Sigma     1.7022± 0.2588 

1D pull distribution



7
32.2

32.4

32.6

32.8

33

33.2

R
M

S
 (

pp
m

)
corr_us_avg_bpm12Y RMS (ppm)corr_us_avg_bpm12Y RMS (ppm)



0.0

1600−

1400−

1200−

1000−

800−

600−

400−

200−

0

 / ndf 2χ      0 / 0
p0        804.2±810.6 − 

 / ndf 2χ      0 / 0
p0        804.2±810.6 − 

corr_us_avg_bpm11X (ppb)

70
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±      0 

Std Dev         0±      0 

Underflow       0

Overflow        0

 / ndf 2χ 09 / 0− 2.516e

Constant  19.886± 1.334 

Mean      4.8347± 0.4632 

Sigma     1.7022± 0.2588 

1D pull distribution



7

194.2

194.4

194.6

194.8

195

195.2

R
M

S
 (

pp
m

)
corr_us_avg_bpm11X RMS (ppm)corr_us_avg_bpm11X RMS (ppm)



0.0

60−

40−

20−

0

20

 / ndf 2χ 33 / 0− 7.1e
p0        42.16±21.06 − 

 / ndf 2χ 33 / 0− 7.1e
p0        42.16±21.06 − 

corr_us_avg_bpm11Y (ppb)

7

0.16−
0.14−
0.12−

0.1−
0.08−
0.06−
0.04−
0.02−

0
15−10×

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1D pull distribution

Mean        0±17 −8.426e− 

Std Dev         0±      0 

Underflow       0

Overflow        0

 / ndf 2χ 09 / 0− 2.516e

Constant  19.886± 1.334 

Mean      4.8347± 0.4632 

Sigma     1.7022± 0.2588 

1D pull distribution



7

4.8

5

5.2

5.4

5.6

5.8

R
M

S
 (

pp
m

)
corr_us_avg_bpm11Y RMS (ppm)corr_us_avg_bpm11Y RMS (ppm)



0.0

400−

200−

0

200

400

600

800

1000

1200
 / ndf 2χ      0 / 0

p0        768.3± 365.9 
 / ndf 2χ      0 / 0

p0        768.3± 365.9 

corr_us_dd_bpm4eX (ppb)

70
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±      0 

Std Dev         0±      0 

Underflow       0

Overflow        0

 / ndf 2χ 09 / 0− 2.516e

Constant  19.886± 1.334 

Mean      4.8347± 0.4632 

Sigma     1.7022± 0.2588 

1D pull distribution



7
245.2

245.4

245.6

245.8

246

246.2

R
M

S
 (

pp
m

)
corr_us_dd_bpm4eX RMS (ppm)corr_us_dd_bpm4eX RMS (ppm)



0.0

50

100

150

200

250
 / ndf 2χ 32 / 0− 8.666e

p0        96.55± 141.1 
 / ndf 2χ 32 / 0− 8.666e

p0        96.55± 141.1 

corr_us_dd_bpm4eY (ppb)

70
0.1
0.2
0.3
0.4
0.5
0.6

15−10×

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1D pull distribution

Mean        0±16 − 2.944e

Std Dev         0±      0 

Underflow       0

Overflow        0

 / ndf 2χ 09 / 0− 2.516e

Constant  19.886± 1.334 

Mean      4.8347± 0.4632 

Sigma     1.7022± 0.2588 

1D pull distribution



7

54.8

55

55.2

55.4

55.6

55.8

R
M

S
 (

pp
m

)
corr_us_dd_bpm4eY RMS (ppm)corr_us_dd_bpm4eY RMS (ppm)



0.0

140−

120−

100−

80−

60−

40−

20−  / ndf 2χ      0 / 0
p0        53.28±81.55 − 

 / ndf 2χ      0 / 0
p0        53.28±81.55 − 

corr_us_dd_bpm4aX (ppb)

70
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±      0 

Std Dev         0±      0 

Underflow       0

Overflow        0

 / ndf 2χ 09 / 0− 2.516e

Constant  19.886± 1.334 

Mean      4.8347± 0.4632 

Sigma     1.7022± 0.2588 

1D pull distribution



7

22.8

23

23.2

23.4

23.6

23.8

R
M

S
 (

pp
m

)
corr_us_dd_bpm4aX RMS (ppm)corr_us_dd_bpm4aX RMS (ppm)



0.0

300−

250−

200−

150−

100−

 / ndf 2χ      0 / 0
p0        123.6±201.4 − 

 / ndf 2χ      0 / 0
p0        123.6±201.4 − 
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