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600

 / ndf 2χ  1.483 / 3
p0         66.8± 374.1 

 / ndf 2χ  1.483 / 3
p0         66.8± 374.1 

Adet (ppb)
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1D pull distribution

Mean   0.3044±0.006321 − 

Std Dev    0.2153± 0.6089 

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  8.102 / 3
p0        53.19± 118.7 

 / ndf 2χ  8.102 / 3
p0        53.19± 118.7 

corr_Adet_bpm4eX (ppb)
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1D pull distribution

Mean   0.7116±0.01241 − 

Std Dev    0.5032±  1.423 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 6.593e

Constant  0.499± 1.005 

Mean      78.8913±0.3451 − 

Sigma     14.52± 15.78 

1D pull distribution
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 / ndf 2χ  2.772 / 3
p0        11.83±18.59 − 

 / ndf 2χ  2.772 / 3
p0        11.83±18.59 − 

corr_Adet_bpm4eY (ppb)
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1D pull distribution

Mean   0.4162± 0.003694 

Std Dev    0.2943± 0.8325 

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  0.1854 / 3
p0        11.65± 7.699 

 / ndf 2χ  0.1854 / 3
p0        11.65± 7.699 

corr_Adet_bpm4aX (ppb)
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1D pull distribution

Mean   0.1076± 0.001532 

Std Dev    0.07611± 0.2153 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 1.403e

Constant  20.083± 3.555 

Mean      1.5061± 0.1238 

Sigma     1.5280± 0.2451 

1D pull distribution
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 / ndf 2χ   1.41 / 3

p0         18.5± 22.41 
 / ndf 2χ   1.41 / 3

p0         18.5± 22.41 

corr_Adet_bpm4aY (ppb)
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1D pull distribution

Mean   0.2969± 0.001302 

Std Dev    0.2099± 0.5938 

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  16.17 / 3
p0        76.71± 292.2 

 / ndf 2χ  16.17 / 3
p0        76.71± 292.2 

corr_Adet_bpm1X (ppb)
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1D pull distribution

Mean    1.005±0.01466 − 

Std Dev    0.7107±   2.01 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 7.206e

Constant  0.503± 1.005 

Mean      99.2266±0.1014 − 

Sigma     14.87± 19.73 

1D pull distribution
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 / ndf 2χ   2.81 / 3

p0         12.8± 0.8515 
 / ndf 2χ   2.81 / 3

p0         12.8± 0.8515 

corr_Adet_bpm1Y (ppb)
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1D pull distribution

Mean    0.419± 0.02219 

Std Dev    0.2962± 0.8379 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 3.126e

Constant  23.712± 2.998 

Mean      0.5±     0 

Sigma     7.4228± 0.8892 

1D pull distribution
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 / ndf 2χ  3.036 / 3
p0        30.14± 43.78 

 / ndf 2χ  3.036 / 3
p0        30.14± 43.78 

corr_Adet_bpm16X (ppb)
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1D pull distribution

Mean   0.4356±0.00114 − 

Std Dev     0.308± 0.8712 

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   4.16 / 3
p0        15.48± 24.81 

 / ndf 2χ   4.16 / 3
p0        15.48± 24.81 

corr_Adet_bpm16Y (ppb)
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1D pull distribution

Mean   0.5099± 0.01008 

Std Dev    0.3606±   1.02 

Underflow       0

Overflow        0

 / ndf 2χ  0.3368 / 0

Constant  0.001± 1.305 

Mean      3.7891± 0.6768 

Sigma     0.003± 2.981 

1D pull distribution
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 / ndf 2χ  2.487 / 3
p0        72.79±105.3 − 

 / ndf 2χ  2.487 / 3
p0        72.79±105.3 − 

corr_Adet_bpm12X (ppb)
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1D pull distribution

Mean   0.3942± 0.01613 

Std Dev    0.2787± 0.7884 

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  17.96 / 3

p0         20.8± 26.53 
 / ndf 2χ  17.96 / 3

p0         20.8± 26.53 

corr_Adet_bpm12Y (ppb)
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1D pull distribution

Mean    1.059±0.04098 − 

Std Dev    0.7491±  2.119 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 7.206e

Constant  0.503± 1.005 

Mean      99.2266±0.1014 − 

Sigma     14.87± 19.73 

1D pull distribution
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 / ndf 2χ  4.841 / 3

p0        166.7±225.3 − 
 / ndf 2χ  4.841 / 3

p0        166.7±225.3 − 

corr_Adet_bpm11X (ppb)
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1D pull distribution

Mean   0.5499± 0.02622 

Std Dev    0.3888±    1.1 

Underflow       0

Overflow        0

 / ndf 2χ  0.1544 / 0

Constant  3690.5± 147.8 

Mean      90.79±33.32 − 

Sigma     10.15± 10.91 

1D pull distribution
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 / ndf 2χ  1.354 / 3
p0        8.904±4.659 − 

 / ndf 2χ  1.354 / 3
p0        8.904±4.659 − 

corr_Adet_bpm11Y (ppb)
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1D pull distribution

Mean   0.2909± 0.001098 

Std Dev    0.2057± 0.5818 

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  1.483 / 3
p0         66.8± 374.1 

 / ndf 2χ  1.483 / 3
p0         66.8± 374.1 

lagr_asym_us_avg (ppb)
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1D pull distribution

Mean   0.3044±0.006321 − 

Std Dev    0.2153± 0.6089 

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  5.192 / 3

p0        64.68±45 −   
 / ndf 2χ  5.192 / 3

p0        64.68±45 −   

lagr_asym_us_dd (ppb)

80 81 82 83

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   0.5695±0.02908 − 

Std Dev    0.4027±  1.139 

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
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 / ndf 2χ  2.783 / 3

p0        92.78± 419.1 
 / ndf 2χ  2.783 / 3

p0        92.78± 419.1 

lagr_asym_usr (ppb)
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1D pull distribution

Mean    0.417± 0.01572 

Std Dev    0.2948± 0.8339 

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  3.834 / 3
p0        92.39± 329.1 

 / ndf 2χ  3.834 / 3
p0        92.39± 329.1 

lagr_asym_usl (ppb)
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1D pull distribution

Mean   0.4893±0.02493 − 

Std Dev     0.346± 0.9787 

Underflow       0

Overflow        0

 / ndf 2χ  0.0205 / 0

Constant  5502.9± 316.7 

Mean      95.2±  29.7 

Sigma     8.171± 9.067 

1D pull distribution
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40  / ndf 2χ  14.43 / 3
p0        7.166±25.23 − 

 / ndf 2χ  14.43 / 3
p0        7.166±25.23 − 

diff_bpm4eX (nm)
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1D pull distribution

Mean   0.9496± 0.01135 

Std Dev    0.6715±  1.899 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 4.968e

Constant  0.509± 1.005 

Mean      101.8692± 0.2761 

Sigma     10.75± 20.48 

1D pull distribution
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 / ndf 2χ  1.033 / 3

p0        3.022±  2.76 
 / ndf 2χ  1.033 / 3

p0        3.022±  2.76 

diff_bpm4eY (nm)
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1D pull distribution

Mean    0.254± 0.0003397 

Std Dev    0.1796± 0.5081 

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  4.429 / 3
p0          1.2±0.8976 − 

 / ndf 2χ  4.429 / 3
p0          1.2±0.8976 − 

diff_bpm4aX (nm)
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1D pull distribution

Mean   0.5261±0.006757 − 

Std Dev     0.372±  1.052 

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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 / ndf 2χ  0.7677 / 3
p0         4.67± 3.323 

 / ndf 2χ  0.7677 / 3
p0         4.67± 3.323 

diff_bpm4aY (nm)
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1D pull distribution

Mean    0.219± 0.002958 

Std Dev    0.1549± 0.4381 

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  16.36 / 3

p0        6.518± 25.85 
 / ndf 2χ  16.36 / 3

p0        6.518± 25.85 

diff_bpm1X (nm)
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1D pull distribution

Mean    1.011±0.01567 − 

Std Dev     0.715±  2.022 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 7.562e

Constant  0.499± 1.005 

Mean      97.3332±0.3653 − 

Sigma     10.42± 19.41 

1D pull distribution



80 81 82 83

8

8.1

8.2

8.3

8.4

8.5

8.6

R
M

S
 (

um
)

diff_bpm1X RMS (um)diff_bpm1X RMS (um)



0.0 1.0 2.0 3.0
20−

15−

10−

5−

0

5

10

15

 / ndf 2χ  2.784 / 3
p0        3.951±1.223 − 

 / ndf 2χ  2.784 / 3
p0        3.951±1.223 − 

diff_bpm1Y (nm)

80 81 82 83

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

3

1D pull distribution

Mean    0.417± 0.01858 

Std Dev    0.2949±  0.834 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 3.126e

Constant  23.712± 2.998 

Mean      0.5±     0 

Sigma     7.4228± 0.8892 

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



0.0 1.0 2.0 3.0

25−

20−

15−

10−

5−

0

5

10

15
 / ndf 2χ  9.809 / 3

p0        3.072±8.367 − 
 / ndf 2χ  9.809 / 3

p0        3.072±8.367 − 

diff_bpm16X (nm)

80 81 82 83

2−
1.5−

1−
0.5−

0
0.5

1
1.5

2
2.5

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1D pull distribution

Mean    0.783± 0.01016 

Std Dev    0.5537±  1.566 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 6.593e

Constant  0.499± 1.005 

Mean      78.892± 0.345 

Sigma     14.52± 15.78 

1D pull distribution



80 81 82 83

3.2

3.25

3.3

3.35

3.4

3.45

3.5

3.55

3.6

R
M

S
 (

um
)

diff_bpm16X RMS (um)diff_bpm16X RMS (um)



0.0 1.0 2.0 3.0

6−

4−

2−

0

2

4

 / ndf 2χ  2.316 / 3
p0        1.236±1.449 − 

 / ndf 2χ  2.316 / 3
p0        1.236±1.449 − 

diff_bpm16Y (nm)

80 81 82 83

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

0.5

1

1.5

2

2.5

1D pull distribution

Mean   0.3804±0.006265 − 

Std Dev     0.269± 0.7609 

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



80 81 82 83
1.08

1.1

1.12

1.14

1.16

1.18

1.2

1.22

1.24

1.26

1.28

R
M

S
 (

um
)

diff_bpm16Y RMS (um)diff_bpm16Y RMS (um)



0.0 1.0 2.0 3.0

10−

5−

0

5

10

15

20

25

30
 / ndf 2χ  6.585 / 3

p0        3.597± 8.662 
 / ndf 2χ  6.585 / 3

p0        3.597± 8.662 

diff_bpm12X (nm)

80 81 82 83

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   0.6414±0.0273 − 

Std Dev    0.4535±  1.283 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 3.68e

Constant  0.499± 1.005 

Mean      62.9521±0.2504 − 

Sigma     7.74± 12.69 

1D pull distribution



80 81 82 83

5

5.2

5.4

5.6

5.8

6

6.2

R
M

S
 (

um
)

diff_bpm12X RMS (um)diff_bpm12X RMS (um)



0.0 1.0 2.0 3.0

15−

10−

5−

0

5

10

15

20

25
 / ndf 2χ  16.57 / 3

p0        2.446± 3.766 
 / ndf 2χ  16.57 / 3

p0        2.446± 3.766 

diff_bpm12Y (nm)

80 81 82 83

3−
2−
1−
0
1
2
3

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1D pull distribution

Mean    1.017±0.03579 − 

Std Dev    0.7194±  2.035 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 7.472e

Constant  0.503± 1.005 

Mean      1.083e+02±16 −2.225e− 

Sigma     21.48± 21.47 

1D pull distribution



80 81 82 83

2.5

2.55

2.6

2.65

2.7

2.75

2.8

2.85

R
M

S
 (

um
)

diff_bpm12Y RMS (um)diff_bpm12Y RMS (um)



0.0 1.0 2.0 3.0
20−

15−

10−

5−

0

5

10

15

20

25  / ndf 2χ  4.022 / 3
p0        4.164± 4.993 

 / ndf 2χ  4.022 / 3
p0        4.164± 4.993 

diff_bpm11X (nm)

80 81 82 83

1.5−
1−

0.5−
0

0.5
1

8− 6− 4− 2− 0 2 4 6 8
0

2

4

6

8

10

12

14

16

1D pull distribution

Mean   0.5013±0.02384 − 

Std Dev    0.3544±  1.003 

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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5.2

5.4

5.6

5.8

6

6.2

6.4

6.6

R
M

S
 (
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)

diff_bpm11X RMS (um)diff_bpm11X RMS (um)



0.0 1.0 2.0 3.0

4−

2−

0

2

4

 / ndf 2χ  0.6274 / 3
p0        1.482±0.454 − 

 / ndf 2χ  0.6274 / 3
p0        1.482±0.454 − 

diff_bpm11Y (nm)

80 81 82 83

0.4−
0.2−

0
0.2
0.4
0.6

8− 6− 4− 2− 0 2 4 6 8
0

20

40

60

80

100

1D pull distribution

Mean    0.198± 0.0002191 

Std Dev      0.14±  0.396 

Underflow       0

Overflow        0

 / ndf 2χ  0.1015 / 0

Constant  6115.5±   325 

Mean      28.14±14.45 − 

Sigma     4.39±  4.41 

1D pull distribution
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1.1

1.12

1.14

1.16

1.18

R
M

S
 (

um
)

diff_bpm11Y RMS (um)diff_bpm11Y RMS (um)



0.0 1.0 2.0 3.0

200−

100−

0

100

200

300

400

 / ndf 2χ  10.52 / 3
p0        46.67± 118.7 

 / ndf 2χ  10.52 / 3
p0        46.67± 118.7 

corr_us_avg_bpm4eX (ppb)

80 81 82 83

2.5−
2−

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

1D pull distribution

Mean    0.811±0.01415 − 

Std Dev    0.5735±  1.622 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 6.593e

Constant  0.499± 1.005 

Mean      78.8913±0.3451 − 

Sigma     14.52± 15.78 

1D pull distribution
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45

50

55

60

65

70

R
M

S
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m

)
corr_us_avg_bpm4eX RMS (ppm)corr_us_avg_bpm4eX RMS (ppm)



0.0 1.0 2.0 3.0

60−

40−

20−

0

20

40
 / ndf 2χ  3.529 / 3

p0        10.48±18.59 − 
 / ndf 2χ  3.529 / 3

p0        10.48±18.59 − 

corr_us_avg_bpm4eY (ppb)

80 81 82 83

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   0.4696± 0.004168 

Std Dev    0.3321± 0.9393 

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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11

11.5

12

12.5

13

13.5

14

14.5

15

15.5

R
M

S
 (
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m

)
corr_us_avg_bpm4eY RMS (ppm)corr_us_avg_bpm4eY RMS (ppm)



0.0 1.0 2.0 3.0

20−

10−

0

10

20

30

40

 / ndf 2χ  0.1851 / 3
p0        11.66± 7.699 

 / ndf 2χ  0.1851 / 3
p0        11.66± 7.699 

corr_us_avg_bpm4aX (ppb)

80 81 82 83

0.3−
0.2−
0.1−

0
0.1
0.2
0.3

8− 6− 4− 2− 0 2 4 6 8
0

0.5

1

1.5

2

2.5

3

1D pull distribution

Mean   0.1076± 0.001531 

Std Dev    0.07606± 0.2151 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 1.403e

Constant  20.083± 3.555 

Mean      1.5061± 0.1238 

Sigma     1.5280± 0.2451 

1D pull distribution



80 81 82 83

3.4

3.6

3.8

4

4.2

4.4
R

M
S

 (
pp

m
)

corr_us_avg_bpm4aX RMS (ppm)corr_us_avg_bpm4aX RMS (ppm)



0.0 1.0 2.0 3.0

40−

20−

0

20

40

60

80

100
 / ndf 2χ  1.542 / 3

p0        17.69± 22.41 
 / ndf 2χ  1.542 / 3

p0        17.69± 22.41 

corr_us_avg_bpm4aY (ppb)

80 81 82 83

0.8−
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   0.3104± 0.001362 

Std Dev    0.2195± 0.6208 

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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16

17

18

19

20

21

22

23
R

M
S

 (
pp

m
)

corr_us_avg_bpm4aY RMS (ppm)corr_us_avg_bpm4aY RMS (ppm)



0.0 1.0 2.0 3.0

400−

200−

0

200

400

600

800

 / ndf 2χ  16.82 / 3
p0        75.21± 292.2 

 / ndf 2χ  16.82 / 3
p0        75.21± 292.2 

corr_us_avg_bpm1X (ppb)

80 81 82 83

3−
2−
1−
0
1
2

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1D pull distribution

Mean    1.025±0.01495 − 

Std Dev    0.7249±   2.05 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 7.206e

Constant  0.503± 1.005 

Mean      99.2266±0.1014 − 

Sigma     14.87± 19.73 

1D pull distribution
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94

95

96

97

98

99

100

101

102

R
M

S
 (

pp
m

)
corr_us_avg_bpm1X RMS (ppm)corr_us_avg_bpm1X RMS (ppm)



0.0 1.0 2.0 3.0

40−

20−

0

20

40

60
 / ndf 2χ  2.778 / 3

p0        12.87± 0.8515 
 / ndf 2χ  2.778 / 3

p0        12.87± 0.8515 

corr_us_avg_bpm1Y (ppb)

80 81 82 83

0.8−
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

0.5

1

1.5

2

2.5

3

1D pull distribution

Mean   0.4166± 0.02206 

Std Dev    0.2946± 0.8331 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 3.126e

Constant  23.712± 2.998 

Mean      0.5±     0 

Sigma     7.4228± 0.8892 

1D pull distribution
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8.5

9

9.5

10

10.5

11

11.5

12

R
M

S
 (

pp
m

)
corr_us_avg_bpm1Y RMS (ppm)corr_us_avg_bpm1Y RMS (ppm)



0.0 1.0 2.0 3.0
100−

50−

0

50

100

150

 / ndf 2χ  4.254 / 3
p0        25.46± 43.78 

 / ndf 2χ  4.254 / 3
p0        25.46± 43.78 

corr_us_avg_bpm16X (ppb)

80 81 82 83

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   0.5156±0.00135 − 

Std Dev    0.3646±  1.031 

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
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16

17

18

19

20

21

22

23

R
M

S
 (

pp
m

)
corr_us_avg_bpm16X RMS (ppm)corr_us_avg_bpm16X RMS (ppm)



0.0 1.0 2.0 3.0

60−

40−

20−

0

20

40

60

80

 / ndf 2χ  4.089 / 3
p0        15.62± 24.81 

 / ndf 2χ  4.089 / 3
p0        15.62± 24.81 

corr_us_avg_bpm16Y (ppb)

80 81 82 83

1.5−
1−

0.5−
0

0.5

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   0.5055± 0.009993 

Std Dev    0.3575±  1.011 

Underflow       0

Overflow        0

 / ndf 2χ  0.3368 / 0

Constant  0.001± 1.305 

Mean      3.7891± 0.6768 

Sigma     0.003± 2.981 

1D pull distribution
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18.5

19

19.5

20

20.5R
M

S
 (

pp
m

)
corr_us_avg_bpm16Y RMS (ppm)corr_us_avg_bpm16Y RMS (ppm)



0.0 1.0 2.0 3.0

400−

300−

200−

100−

0

100

200

 / ndf 2χ  2.419 / 3
p0         73.8±105.3 − 

 / ndf 2χ  2.419 / 3
p0         73.8±105.3 − 

corr_us_avg_bpm12X (ppb)

80 81 82 83

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   0.3888± 0.01591 

Std Dev    0.2749± 0.7775 

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



80 81 82 83
60

65

70

75

80
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)

corr_us_avg_bpm12X RMS (ppm)corr_us_avg_bpm12X RMS (ppm)



0.0 1.0 2.0 3.0

150−

100−

50−

0

50

100

150

200
 / ndf 2χ  17.46 / 3

p0        21.09± 26.53 
 / ndf 2χ  17.46 / 3

p0        21.09± 26.53 

corr_us_avg_bpm12Y (ppb)

80 81 82 83

3−
2−
1−
0
1
2

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1D pull distribution

Mean    1.044±0.0404 − 

Std Dev    0.7385±  2.089 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 7.206e

Constant  0.503± 1.005 

Mean      99.2266±0.1014 − 

Sigma     14.87± 19.73 

1D pull distribution
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23

23.5

24

24.5

25

25.5

26

26.5

27

R
M

S
 (

pp
m

)
corr_us_avg_bpm12Y RMS (ppm)corr_us_avg_bpm12Y RMS (ppm)



0.0 1.0 2.0 3.0

1000−

800−

600−

400−

200−

0

200

400

600

800
 / ndf 2χ  4.727 / 3

p0        168.7±225.3 − 
 / ndf 2χ  4.727 / 3

p0        168.7±225.3 − 

corr_us_avg_bpm11X (ppb)

80 81 82 83

1−
0.5−

0
0.5

1
1.5

8− 6− 4− 2− 0 2 4 6 8
0

1

2

3

4

5

6

7

8

9

1D pull distribution

Mean   0.5434± 0.02591 

Std Dev    0.3843±  1.087 

Underflow       0

Overflow        0

 / ndf 2χ  0.1544 / 0

Constant  3690.5± 147.8 

Mean      90.79±33.32 − 

Sigma     10.15± 10.91 

1D pull distribution
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230

240

250

260

270

280

290

R
M

S
 (

pp
m

)
corr_us_avg_bpm11X RMS (ppm)corr_us_avg_bpm11X RMS (ppm)



0.0 1.0 2.0 3.0

30−

20−

10−

0

10

20

30

 / ndf 2χ  1.372 / 3
p0        8.846±4.659 − 

 / ndf 2χ  1.372 / 3
p0        8.846±4.659 − 

corr_us_avg_bpm11Y (ppb)

80 81 82 83

0.6−
0.4−
0.2−

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   0.2928± 0.001105 

Std Dev    0.2071± 0.5857 

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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)

corr_us_avg_bpm11Y RMS (ppm)corr_us_avg_bpm11Y RMS (ppm)



0.0 1.0 2.0 3.0

500−

0

500

1000

1500

 / ndf 2χ  11.55 / 3
p0        161.2± 527.6 

 / ndf 2χ  11.55 / 3
p0        161.2± 527.6 

corr_us_dd_bpm4eX (ppb)

80 81 82 83

2−
1−
0
1
2

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1D pull distribution

Mean   0.8496±0.01135 − 

Std Dev    0.6007±  1.699 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 6.418e

Constant  0.503± 1.005 

Mean      8.898e+01±16 −2.192e− 

Sigma     13.79± 17.89 

1D pull distribution
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)
corr_us_dd_bpm4eX RMS (ppm)corr_us_dd_bpm4eX RMS (ppm)



0.0 1.0 2.0 3.0

60−

40−

20−

0

20

40

60

 / ndf 2χ  0.3164 / 3
p0        20.26± 3.822 

 / ndf 2χ  0.3164 / 3
p0        20.26± 3.822 

corr_us_dd_bpm4eY (ppb)

80 81 82 83

0.4−
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0.2−
0.1−

0
0.1
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0.4

8− 6− 4− 2− 0 2 4 6 8
0

0.2
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0.8

1
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1.4

1.6

1.8

2

1D pull distribution

Mean   0.1406±0.0001751 − 

Std Dev    0.09943± 0.2812 

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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5
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corr_us_dd_bpm4eY RMS (ppm)corr_us_dd_bpm4eY RMS (ppm)



0.0 1.0 2.0 3.0

50−

40−

30−

20−

10−

0

10

20

30
 / ndf 2χ  0.9461 / 3

p0        11.18±3.728 − 
 / ndf 2χ  0.9461 / 3

p0        11.18±3.728 − 

corr_us_dd_bpm4aX (ppb)

80 81 82 83

0.8−
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0.4−
0.2−

0
0.2
0.4

8− 6− 4− 2− 0 2 4 6 8
0
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1

1.5

2

2.5

3

1D pull distribution

Mean   0.2432±0.001825 − 

Std Dev    0.1719± 0.4863 

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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corr_us_dd_bpm4aX RMS (ppm)corr_us_dd_bpm4aX RMS (ppm)



0.0 1.0 2.0 3.0
100−

80−

60−

40−

20−

0

20

40

60

80
 / ndf 2χ  0.4653 / 3

p0        25.93±6.357 − 
 / ndf 2χ  0.4653 / 3

p0        25.93±6.357 − 

corr_us_dd_bpm4aY (ppb)

80 81 82 83

0.4−
0.2−

0
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0.4

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   0.1705±0.0009881 − 

Std Dev    0.1206±  0.341 

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

500−

0

500

1000

1500
 / ndf 2χ  17.82 / 3

p0        122.6± 480.3 
 / ndf 2χ  17.82 / 3

p0        122.6± 480.3 

corr_us_dd_bpm1X (ppb)

80 81 82 83

3−
2−
1−
0
1
2

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1D pull distribution

Mean    1.055±0.01764 − 

Std Dev    0.7463±  2.111 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 8.558e

Constant  0.508± 1.005 

Mean      101.91293±0.01282 − 

Sigma     15.35± 21.12 

1D pull distribution
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20−

10−

0

10

20

30

 / ndf 2χ  0.9291 / 3
p0         7.87± 3.247 

 / ndf 2χ  0.9291 / 3
p0         7.87± 3.247 

corr_us_dd_bpm1Y (ppb)

80 81 82 83

0.6−
0.4−
0.2−

0
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8− 6− 4− 2− 0 2 4 6 8
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0.8

1

1D pull distribution

Mean   0.2409± 0.01278 

Std Dev    0.1703± 0.4818 

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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200−
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 / ndf 2χ  6.316 / 3
p0         76.1± 158.3 

 / ndf 2χ  6.316 / 3
p0         76.1± 158.3 

corr_us_dd_bpm16X (ppb)
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1

1D pull distribution

Mean   0.6283±0.007178 − 

Std Dev    0.4443±  1.257 

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



80 81 82 83

58

60

62

64

66

68

70

72

74

76

R
M

S
 (

pp
m

)
corr_us_dd_bpm16X RMS (ppm)corr_us_dd_bpm16X RMS (ppm)



0.0 1.0 2.0 3.0

10−

5−

0

5

10

 / ndf 2χ  0.9072 / 3
p0        3.503±1.242 − 

 / ndf 2χ  0.9072 / 3
p0        3.503±1.242 − 

corr_us_dd_bpm16Y (ppb)
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3

1D pull distribution

Mean    0.238±0.01356 − 

Std Dev    0.1683±  0.476 

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
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80−

60−

40−

20−

0
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40

60

 / ndf 2χ  2.946 / 3
p0        17.22±25.13 − 

 / ndf 2χ  2.946 / 3
p0        17.22±25.13 − 

corr_us_dd_bpm12X (ppb)
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1

1D pull distribution

Mean    0.429± 0.0163 

Std Dev    0.3034± 0.8581 

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  1.361 / 3

p0        4.827±4.26 − 
 / ndf 2χ  1.361 / 3

p0        4.827±4.26 − 

corr_us_dd_bpm12Y (ppb)
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1D pull distribution

Mean   0.2916±0.00529 − 

Std Dev    0.2062± 0.5833 

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  5.159 / 3

p0        33.42± 37.99 
 / ndf 2χ  5.159 / 3

p0        33.42± 37.99 

corr_us_dd_bpm11X (ppb)
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1D pull distribution

Mean   0.5677±0.02651 − 

Std Dev    0.4014±  1.135 

Underflow       0

Overflow        0

 / ndf 2χ  0.1544 / 0

Constant  1696.6± 148.6 

Mean      45.21± 33.34 

Sigma     9.51± 10.91 

1D pull distribution
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 / ndf 2χ  0.2572 / 3
p0        6.673± 1.247 

 / ndf 2χ  0.2572 / 3
p0        6.673± 1.247 

corr_us_dd_bpm11Y (ppb)
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1D pull distribution

Mean   0.1268± 0.003716 

Std Dev    0.08965± 0.2536 

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−
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1000
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2000

 / ndf 2χ  13.38 / 3
p0        190.9± 646.2 

 / ndf 2χ  13.38 / 3
p0        190.9± 646.2 

corr_usl_bpm4eX (ppb)
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1

1D pull distribution

Mean   0.9145±0.01304 − 

Std Dev    0.6467±  1.829 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 8.046e

Constant  0.504± 1.005 

Mean      85.91287±0.03016 − 

Sigma     16.48± 17.39 

1D pull distribution
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20−

0
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40

60  / ndf 2χ  0.156 / 3
p0        23.37±14.77 − 

 / ndf 2χ  0.156 / 3
p0        23.37±14.77 − 

corr_usl_bpm4eY (ppb)
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1D pull distribution

Mean   0.09875± 0.001718 

Std Dev    0.06982± 0.1975 

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  0.8412 / 3
p0        16.18± 3.971 

 / ndf 2χ  0.8412 / 3
p0        16.18± 3.971 

corr_usl_bpm4aX (ppb)
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1D pull distribution

Mean   0.2293±0.0001577 − 

Std Dev    0.1621± 0.4586 

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  0.02204 / 3
p0        29.15± 16.05 

 / ndf 2χ  0.02204 / 3
p0        29.15± 16.05 

corr_usl_bpm4aY (ppb)
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1D pull distribution

Mean   0.03711±05 −5.252e− 

Std Dev    0.02624± 0.07423 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 1.403e

Constant  20.083± 3.555 

Mean      1.5061±0.1238 − 

Sigma     1.5280± 0.2451 

1D pull distribution
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 / ndf 2χ  18.85 / 3
p0        190.2± 772.5 

 / ndf 2χ  18.85 / 3
p0        190.2± 772.5 

corr_usl_bpm1X (ppb)
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1D pull distribution

Mean    1.085±0.01729 − 

Std Dev    0.7675±  2.171 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 9.278e

Constant  0.503± 1.005 

Mean     02− 2.202e±11 − 1.208e

Sigma     11.61± 23.09 

1D pull distribution
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 / ndf 2χ  2.592 / 3

p0        17.25± 4.098 
 / ndf 2χ  2.592 / 3

p0        17.25± 4.098 

corr_usl_bpm1Y (ppb)
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1D pull distribution

Mean   0.4023± 0.0223 

Std Dev    0.2845± 0.8047 

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
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400−

200−

0
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600

 / ndf 2χ   6.37 / 3
p0        96.07± 202.1 

 / ndf 2χ   6.37 / 3
p0        96.07± 202.1 

corr_usl_bpm16X (ppb)
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1

1D pull distribution

Mean    0.631±0.006043 − 

Std Dev    0.4462±  1.262 

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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 / ndf 2χ  3.939 / 3
p0        15.98± 23.57 

 / ndf 2χ  3.939 / 3
p0        15.98± 23.57 

corr_usl_bpm16Y (ppb)
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1D pull distribution

Mean   0.4962± 0.006792 

Std Dev    0.3508± 0.9923 

Underflow       0

Overflow        0

 / ndf 2χ  0.3368 / 0

Constant  0.001± 1.305 

Mean      3.7891± 0.6768 

Sigma     0.003± 2.981 

1D pull distribution
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0
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300  / ndf 2χ  3.172 / 3
p0        80.96±130.4 − 

 / ndf 2χ  3.172 / 3
p0        80.96±130.4 − 

corr_usl_bpm12X (ppb)
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1D pull distribution

Mean   0.4451± 0.01797 

Std Dev    0.3148± 0.8903 

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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200  / ndf 2χ  16.93 / 3
p0        21.85± 22.27 

 / ndf 2χ  16.93 / 3
p0        21.85± 22.27 

corr_usl_bpm12Y (ppb)
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1D pull distribution

Mean    1.028±0.04018 − 

Std Dev    0.7272±  2.057 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 7.562e

Constant  0.499± 1.005 

Mean      97.3332±0.3653 − 

Sigma     10.42± 19.41 

1D pull distribution
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600−
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 / ndf 2χ  4.484 / 3
p0        137.5±187.3 − 

 / ndf 2χ  4.484 / 3
p0        137.5±187.3 − 

corr_usl_bpm11X (ppb)
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1D pull distribution

Mean   0.5292± 0.02535 

Std Dev    0.3742±  1.058 

Underflow       0

Overflow        0

 / ndf 2χ  0.1544 / 0

Constant  3690.5± 147.8 

Mean      90.79±33.32 − 

Sigma     10.15± 10.91 

1D pull distribution
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 / ndf 2χ  0.7893 / 3
p0         11.7±3.411 − 

 / ndf 2χ  0.7893 / 3
p0         11.7±3.411 − 
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1D pull distribution

Mean   0.2221± 0.002955 

Std Dev     0.157± 0.4442 

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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600  / ndf 2χ  8.219 / 3
p0        138.7±408.9 − 

 / ndf 2χ  8.219 / 3
p0        138.7±408.9 − 
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1D pull distribution

Mean   0.7167± 0.00843 

Std Dev    0.5068±  1.433 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 6.894e

Constant  0.507± 1.005 

Mean      68.18871± 0.02439 

Sigma     6.90± 13.78 

1D pull distribution
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 / ndf 2χ   1.87 / 3

p0        22.54±22.41 − 
 / ndf 2χ   1.87 / 3

p0        22.54±22.41 − 

corr_usr_bpm4eY (ppb)
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1D pull distribution

Mean   0.3418± 0.002096 

Std Dev    0.2417± 0.6837 

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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1D pull distribution

Mean   0.1278± 0.002396 

Std Dev    0.09036± 0.2556 

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  1.393 / 3
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Mean    0.295± 0.00148 

Std Dev    0.2086± 0.5901 

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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Overflow        0

 / ndf 2χ 05 / 1− 9.606e

Constant  0.503± 1.005 

Mean      8.194e+01±16 −2.218e− 

Sigma     15.00± 17.05 

1D pull distribution
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 / ndf 2χ  1.752 / 3
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1D pull distribution

Mean   0.3309± 0.01491 

Std Dev     0.234± 0.6617 

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  5.534 / 3
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1D pull distribution

Mean   0.5881± 0.008543 

Std Dev    0.4158±  1.176 

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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1D pull distribution

Mean   0.5006± 0.01282 

Std Dev     0.354±  1.001 

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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Std Dev    0.2195±  0.621 

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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1D pull distribution
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 / ndf 2χ 05 / 1− 7.206e

Constant  0.503± 1.005 

Mean      99.2266±0.1014 − 

Sigma     14.87± 19.73 

1D pull distribution
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1D pull distribution

Mean    0.554± 0.02633 

Std Dev    0.3917±  1.108 

Underflow       0

Overflow        0

 / ndf 2χ  0.1544 / 0

Constant  3690.5± 147.8 

Mean      90.79±33.32 − 

Sigma     10.15± 10.91 

1D pull distribution
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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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