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 / ndf 2χ  2.524 / 3
p0        63.68± 628.6 

 / ndf 2χ  2.524 / 3
p0        63.68± 628.6 
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1D pull distribution

Mean   0.3971± 0.01492 

Std Dev    0.2808± 0.7943 

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  2.891 / 3
p0         50.7± 141.1 

 / ndf 2χ  2.891 / 3
p0         50.7± 141.1 

corr_Adet_bpm4eX (ppb)
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1D pull distribution

Mean    0.425± 0.007647 

Std Dev    0.3005± 0.8501 

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  3.332 / 3
p0        11.27±5.638 − 

 / ndf 2χ  3.332 / 3
p0        11.27±5.638 − 

corr_Adet_bpm4eY (ppb)
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1D pull distribution

Mean   0.4563±0.0004049 − 

Std Dev    0.3227± 0.9127 

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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p0        11.11±8.761 − 

 / ndf 2χ  0.8829 / 3
p0        11.11±8.761 − 

corr_Adet_bpm4aX (ppb)
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1D pull distribution

Mean   0.2349±05 −3.148e− 

Std Dev    0.1661± 0.4698 

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  6.983 / 3

p0        17.64± 31.89 
 / ndf 2χ  6.983 / 3

p0        17.64± 31.89 

corr_Adet_bpm4aY (ppb)
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1D pull distribution

Mean   0.6606± 0.0006271 

Std Dev    0.4671±  1.321 

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  2.822 / 3
p0        73.12± 193.3 

 / ndf 2χ  2.822 / 3
p0        73.12± 193.3 

corr_Adet_bpm1X (ppb)
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1D pull distribution

Mean     0.42± 0.01164 

Std Dev     0.297± 0.8399 

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



35 36 37 38

84

86

88

90

92

94

96

98

100

R
M

S
 (

pp
m

)
corr_Adet_bpm1X RMS (ppm)corr_Adet_bpm1X RMS (ppm)



0.0 1.0 2.0 3.0

150−

100−

50−

0

50
 / ndf 2χ  15.73 / 3

p0         12.2±29.94 − 
 / ndf 2χ  15.73 / 3

p0         12.2±29.94 − 

corr_Adet_bpm1Y (ppb)

35 36 37 38

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   0.9913±0.02599 − 

Std Dev     0.701±  1.983 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 3.04e

Constant  0.548± 1.006 

Mean      104.479±0.892 − 

Sigma     11.17± 20.81 

1D pull distribution
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p0        28.73±8.948 − 

 / ndf 2χ  0.2826 / 3
p0        28.73±8.948 − 

corr_Adet_bpm16X (ppb)
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1D pull distribution

Mean   0.1329± 0.002673 

Std Dev    0.09397± 0.2658 

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  0.717 / 3
p0        14.76± 14.93 

 / ndf 2χ  0.717 / 3
p0        14.76± 14.93 

corr_Adet_bpm16Y (ppb)
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1D pull distribution

Mean   0.2117±0.001985 − 

Std Dev    0.1497± 0.4234 

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  0.4638 / 3
p0        69.38± 5.499 

 / ndf 2χ  0.4638 / 3
p0        69.38± 5.499 

corr_Adet_bpm12X (ppb)
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1D pull distribution

Mean   0.1702±0.002565 − 

Std Dev    0.1204± 0.3405 

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  7.852 / 3
p0        19.82±18.14 − 

 / ndf 2χ  7.852 / 3
p0        19.82±18.14 − 

corr_Adet_bpm12Y (ppb)
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1D pull distribution

Mean   0.7005± 0.00416 

Std Dev    0.4953±  1.401 

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  2.663 / 3
p0        158.9±140.2 − 

 / ndf 2χ  2.663 / 3
p0        158.9±140.2 − 

corr_Adet_bpm11X (ppb)
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1D pull distribution

Mean   0.4079±0.01328 − 

Std Dev    0.2884± 0.8158 

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



35 36 37 38

195

200

205

210

215

220

225

230

R
M

S
 (

pp
m

)
corr_Adet_bpm11X RMS (ppm)corr_Adet_bpm11X RMS (ppm)



0.0 1.0 2.0 3.0

20−

10−

0

10

20

30

40

 / ndf 2χ  1.784 / 3
p0        8.488± 13.82 

 / ndf 2χ  1.784 / 3
p0        8.488± 13.82 

corr_Adet_bpm11Y (ppb)
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1D pull distribution

Mean   0.3339± 0.008881 

Std Dev    0.2361± 0.6677 

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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900

 / ndf 2χ  2.524 / 3
p0        63.68± 628.6 

 / ndf 2χ  2.524 / 3
p0        63.68± 628.6 

lagr_asym_us_avg (ppb)
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1D pull distribution

Mean   0.3971± 0.01492 

Std Dev    0.2808± 0.7943 

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  8.373 / 3
p0        61.66±51.93 − 

 / ndf 2χ  8.373 / 3
p0        61.66±51.93 − 

lagr_asym_us_dd (ppb)
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1D pull distribution

Mean   0.7233±0.02331 − 

Std Dev    0.5115±  1.447 

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  9.455 / 3
p0        88.44± 680.5 

 / ndf 2χ  9.455 / 3
p0        88.44± 680.5 

lagr_asym_usr (ppb)
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1D pull distribution

Mean   0.7686± 0.02699 

Std Dev    0.5435±  1.537 

Underflow       0

Overflow        0

 / ndf 2χ  0.0706 / 0

Constant  8235.6± 431.8 

Mean      101.2±53 −   

Sigma     14.45± 15.68 

1D pull distribution
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 / ndf 2χ  1.312 / 3
p0        88.07± 576.7 

 / ndf 2χ  1.312 / 3
p0        88.07± 576.7 

lagr_asym_usl (ppb)
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1D pull distribution

Mean   0.2864±0.005534 − 

Std Dev    0.2025± 0.5727 

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   3.17 / 3
p0        6.831±22.25 − 

 / ndf 2χ   3.17 / 3
p0        6.831±22.25 − 

diff_bpm4eX (nm)
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1D pull distribution

Mean    0.445±0.01517 − 

Std Dev    0.3147± 0.8901 

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  7.753 / 3
p0        2.881± 1.144 

 / ndf 2χ  7.753 / 3
p0        2.881± 1.144 

diff_bpm4eY (nm)
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1D pull distribution

Mean   0.6961±0.001736 − 

Std Dev    0.4922±  1.392 

Underflow       0

Overflow        0

 / ndf 2χ  0.008462 / 0

Constant  2963.5±   172 

Mean      155.53±40.88 − 

Sigma     7.63± 13.24 

1D pull distribution
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2

 / ndf 2χ  3.651 / 3
p0        1.143±1.862 − 

 / ndf 2χ  3.651 / 3
p0        1.143±1.862 − 

diff_bpm4aX (nm)
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1D pull distribution

Mean   0.4776±0.01678 − 

Std Dev    0.3377± 0.9553 

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



35 36 37 38

1.6

1.65

1.7

1.75

1.8

1.85

R
M

S
 (

um
)

diff_bpm4aX RMS (um)diff_bpm4aX RMS (um)



0.0 1.0 2.0 3.0

20−

10−

0

10

20

30  / ndf 2χ  9.422 / 3
p0        4.451± 1.494 

 / ndf 2χ  9.422 / 3
p0        4.451± 1.494 
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1D pull distribution

Mean   0.7674±0.00365 − 

Std Dev    0.5426±  1.535 

Underflow       0

Overflow        0

 / ndf 2χ  0.008462 / 0

Constant  2963.5±   172 

Mean      155.53±40.88 − 

Sigma     7.63± 13.24 

1D pull distribution
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p0        6.214± 20.64 

 / ndf 2χ   3.18 / 3
p0        6.214± 20.64 

diff_bpm1X (nm)
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Mean   0.4458± 0.01169 

Std Dev    0.3152± 0.8916 

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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p0        3.766±0.1553 − 
 / ndf 2χ  6.225 / 3

p0        3.766±0.1553 − 
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1D pull distribution

Mean   0.6237±0.006377 − 

Std Dev     0.441±  1.247 

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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6.4

6.6

6.8

7

7.2

7.4
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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
 / ndf 2χ  3.007 / 3

p0        2.928±9.215 − 
 / ndf 2χ  3.007 / 3

p0        2.928±9.215 − 

diff_bpm16X (nm)

35 36 37 38

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   0.4335±0.0146 − 

Std Dev    0.3065±  0.867 

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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diff_bpm16X RMS (um)diff_bpm16X RMS (um)



0.0 1.0 2.0 3.0

6−

4−

2−

0

2

4

 / ndf 2χ  3.795 / 3
p0        1.178±1.127 − 

 / ndf 2χ  3.795 / 3
p0        1.178±1.127 − 

diff_bpm16Y (nm)
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1−
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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    0.487± 0.00968 

Std Dev    0.3444±  0.974 

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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2
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diff_bpm16Y RMS (um)diff_bpm16Y RMS (um)
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10−

5−

0

5

10

 / ndf 2χ  0.6676 / 3
p0        3.428±0.381 − 

 / ndf 2χ  0.6676 / 3
p0        3.428±0.381 − 

diff_bpm12X (nm)
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8− 6− 4− 2− 0 2 4 6 8
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100

1D pull distribution

Mean   0.2043± 0.002511 

Std Dev    0.1444± 0.4085 

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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diff_bpm12X RMS (um)diff_bpm12X RMS (um)



0.0 1.0 2.0 3.0

15−

10−

5−

0

5

10

15  / ndf 2χ  10.44 / 3
p0        2.332±0.6615 − 

 / ndf 2χ  10.44 / 3
p0        2.332±0.6615 − 

diff_bpm12Y (nm)
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0
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8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1D pull distribution

Mean   0.8079± 0.001136 

Std Dev    0.5713±  1.616 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 1.126e

Constant  0.540± 1.005 

Mean      7.85e+01±16 −2.22e− 

Sigma     9.30± 16.04 

1D pull distribution
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 / ndf 2χ  3.239 / 3
p0         3.97± 4.009 

 / ndf 2χ  3.239 / 3
p0         3.97± 4.009 

diff_bpm11X (nm)
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16

1D pull distribution

Mean   0.4499± 0.01473 

Std Dev    0.3181± 0.8997 

Underflow       0

Overflow        0

 / ndf 2χ  0.02051 / 0

Constant  4461.0± 297.4 

Mean      81.43±29.35 − 

Sigma     4.784± 9.013 

1D pull distribution
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6−

4−

2−
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8

 / ndf 2χ  10.97 / 3
p0        1.413±0.5903 − 

 / ndf 2χ  10.97 / 3
p0        1.413±0.5903 − 

diff_bpm11Y (nm)
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0
0.5

1
1.5

2

8− 6− 4− 2− 0 2 4 6 8
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0.8

1

1D pull distribution

Mean   0.8282± 0.0002789 

Std Dev    0.5856±  1.656 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 1.126e

Constant  0.540± 1.005 

Mean      7.85e+01±16 −2.22e− 

Sigma     9.30± 16.04 

1D pull distribution
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50−

0
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 / ndf 2χ  3.755 / 3
p0        44.49± 141.1 

 / ndf 2χ  3.755 / 3
p0        44.49± 141.1 

corr_us_avg_bpm4eX (ppb)
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1

1D pull distribution

Mean   0.4844± 0.008716 

Std Dev    0.3425± 0.9689 

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  4.242 / 3

p0        9.991±5.638 − 
 / ndf 2χ  4.242 / 3

p0        9.991±5.638 − 

corr_us_avg_bpm4eY (ppb)
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1D pull distribution

Mean   0.5149±0.0004568 − 

Std Dev    0.3641±   1.03 

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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30  / ndf 2χ  0.8817 / 3
p0        11.11±8.761 − 

 / ndf 2χ  0.8817 / 3
p0        11.11±8.761 − 

corr_us_avg_bpm4aX (ppb)
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1D pull distribution

Mean   0.2348±05 −3.146e− 

Std Dev     0.166± 0.4695 

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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0.0 1.0 2.0 3.0
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 / ndf 2χ  7.634 / 3

p0        16.87± 31.89 
 / ndf 2χ  7.634 / 3

p0        16.87± 31.89 

corr_us_avg_bpm4aY (ppb)
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8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1D pull distribution

Mean   0.6908± 0.0006557 

Std Dev    0.4884±  1.382 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 5.861e

Constant  0.526± 1.006 

Mean      77.7459± 0.4305 

Sigma     8.46± 15.72 

1D pull distribution
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 / ndf 2χ  2.936 / 3
p0        71.69± 193.3 

 / ndf 2χ  2.936 / 3
p0        71.69± 193.3 

corr_us_avg_bpm1X (ppb)
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1D pull distribution

Mean   0.4283± 0.01187 

Std Dev    0.3029± 0.8567 

Underflow       0

Overflow        0

 / ndf 2χ  0.02051 / 0

Constant  4461.0± 297.4 

Mean      81.43±29.35 − 

Sigma     4.784± 9.013 

1D pull distribution
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50
 / ndf 2χ  15.55 / 3

p0        12.27±29.94 − 
 / ndf 2χ  15.55 / 3

p0        12.27±29.94 − 

corr_us_avg_bpm1Y (ppb)
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1

1D pull distribution

Mean   0.9857±0.02584 − 

Std Dev     0.697±  1.971 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 3.04e

Constant  0.548± 1.006 

Mean      104.479±0.892 − 

Sigma     11.17± 20.81 

1D pull distribution



35 36 37 38

26

27

28

29

30

31

32

33

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

80−

60−

40−

20−

0

20

40

60

 / ndf 2χ  0.396 / 3
p0        24.27±8.948 − 

 / ndf 2χ  0.396 / 3
p0        24.27±8.948 − 

corr_us_avg_bpm16X (ppb)

35 36 37 38

0.5−
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

0.5

1

1.5

2

2.5

3

1D pull distribution

Mean   0.1573± 0.003165 

Std Dev    0.1112± 0.3146 

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  0.7047 / 3
p0        14.89± 14.93 

 / ndf 2χ  0.7047 / 3
p0        14.89± 14.93 

corr_us_avg_bpm16Y (ppb)
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2

1D pull distribution

Mean   0.2099±0.001968 − 

Std Dev    0.1484± 0.4197 

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  0.4511 / 3
p0        70.35± 5.499 

 / ndf 2χ  0.4511 / 3
p0        70.35± 5.499 

corr_us_avg_bpm12X (ppb)
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1D pull distribution

Mean   0.1679±0.002529 − 

Std Dev    0.1187± 0.3358 

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  7.632 / 3
p0        20.11±18.14 − 

 / ndf 2χ  7.632 / 3
p0        20.11±18.14 − 

corr_us_avg_bpm12Y (ppb)
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1D pull distribution

Mean   0.6906± 0.004101 

Std Dev    0.4884±  1.381 

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    2.6 / 3
p0        160.8±140.2 − 

 / ndf 2χ    2.6 / 3
p0        160.8±140.2 − 

corr_us_avg_bpm11X (ppb)
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1D pull distribution

Mean   0.4031±0.01313 − 

Std Dev     0.285± 0.8062 

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  1.807 / 3
p0        8.432± 13.82 

 / ndf 2χ  1.807 / 3
p0        8.432± 13.82 

corr_us_avg_bpm11Y (ppb)

35 36 37 38

1−
0.8−
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

0.5

1

1.5

2

2.5

1D pull distribution

Mean   0.3361± 0.00894 

Std Dev    0.2376± 0.6722 

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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 / ndf 2χ   3.02 / 3
p0        153.7± 503.6 

 / ndf 2χ   3.02 / 3
p0        153.7± 503.6 

corr_us_dd_bpm4eX (ppb)
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1D pull distribution

Mean   0.4344± 0.01447 

Std Dev    0.3072± 0.8688 

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  1.878 / 3
p0        19.31±7.078 − 

 / ndf 2χ  1.878 / 3
p0        19.31±7.078 − 

corr_us_dd_bpm4eY (ppb)
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1D pull distribution

Mean   0.3426±0.002541 − 

Std Dev    0.2423± 0.6852 

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  1.129 / 3
p0        10.65±18.26 − 

 / ndf 2χ  1.129 / 3
p0        10.65±18.26 − 

corr_us_dd_bpm4aX (ppb)
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1D pull distribution

Mean   0.2657±0.006908 − 

Std Dev    0.1878± 0.5313 

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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 / ndf 2χ  4.331 / 3
p0        24.72± 0.9826 

 / ndf 2χ  4.331 / 3
p0        24.72± 0.9826 

corr_us_dd_bpm4aY (ppb)
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1D pull distribution

Mean   0.5203± 0.00698 

Std Dev    0.3679±  1.041 

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  3.018 / 3
p0        116.9± 389.8 

 / ndf 2χ  3.018 / 3
p0        116.9± 389.8 
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1D pull distribution

Mean   0.4343± 0.01189 

Std Dev    0.3071± 0.8685 

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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 / ndf 2χ   7.27 / 3

p0        7.502± 6.548 
 / ndf 2χ   7.27 / 3

p0        7.502± 6.548 

corr_us_dd_bpm1Y (ppb)
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1D pull distribution

Mean    0.674±0.009854 − 

Std Dev    0.4766±  1.348 

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  2.715 / 3
p0        72.54± 189.4 

 / ndf 2χ  2.715 / 3
p0        72.54± 189.4 

corr_us_dd_bpm16X (ppb)
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1D pull distribution

Mean   0.4119± 0.01496 

Std Dev    0.2913± 0.8238 

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  0.5301 / 3

p0        3.339±2.248 − 
 / ndf 2χ  0.5301 / 3

p0        3.339±2.248 − 

corr_us_dd_bpm16Y (ppb)
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1D pull distribution

Mean    0.182± 0.004486 

Std Dev    0.1287±  0.364 

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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60  / ndf 2χ  0.5364 / 3
p0        16.41± 3.669 

 / ndf 2χ  0.5364 / 3
p0        16.41± 3.669 

corr_us_dd_bpm12X (ppb)

35 36 37 38

0.4−
0.2−

0
0.2
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   0.1831± 0.001192 

Std Dev    0.1295± 0.3662 

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  4.404 / 3
p0        4.601± 7.204 

 / ndf 2χ  4.404 / 3
p0        4.601± 7.204 
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1D pull distribution

Mean   0.5246±0.00481 − 

Std Dev     0.371±  1.049 

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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p0        31.86± 20.42 

 / ndf 2χ   1.27 / 3
p0        31.86± 20.42 

corr_us_dd_bpm11X (ppb)
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1D pull distribution

Mean   0.2817± 0.008749 

Std Dev    0.1992± 0.5634 

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  1.145 / 3
p0        6.361±3.982 − 

 / ndf 2χ  1.145 / 3
p0        6.361±3.982 − 
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1D pull distribution

Mean   0.2675±0.002617 − 

Std Dev    0.1892± 0.5351 

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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 / ndf 2χ  3.517 / 3
p0          182± 644.7 

 / ndf 2χ  3.517 / 3
p0          182± 644.7 
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1D pull distribution

Mean   0.4688± 0.01434 

Std Dev    0.3315± 0.9375 

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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 / ndf 2χ  0.1902 / 3
p0        22.28±12.72 − 

 / ndf 2χ  0.1902 / 3
p0        22.28±12.72 − 
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1D pull distribution

Mean    0.109±0.002407 − 

Std Dev    0.0771± 0.2181 

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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p0        15.42±27.02 − 

 / ndf 2χ  1.663 / 3
p0        15.42±27.02 − 
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1D pull distribution

Mean   0.3224±0.004795 − 

Std Dev     0.228± 0.6448 

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  3.561 / 3

p0        27.79± 32.87 
 / ndf 2χ  3.561 / 3

p0        27.79± 32.87 
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1D pull distribution

Mean   0.4718± 0.006607 

Std Dev    0.3336± 0.9436 

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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 / ndf 2χ  3.219 / 3
p0        181.3± 583.1 

 / ndf 2χ  3.219 / 3
p0        181.3± 583.1 
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1D pull distribution

Mean   0.4485± 0.01237 

Std Dev    0.3171±  0.897 

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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p0        16.44±23.39 − 

 / ndf 2χ  16.91 / 3
p0        16.44±23.39 − 

corr_usl_bpm1Y (ppb)

35 36 37 38

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    1.028±0.02379 − 

Std Dev    0.7269±  2.056 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 4.127e

Constant  0.533± 1.006 

Mean      103.972±0.884 − 

Sigma     11.89± 20.77 

1D pull distribution
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 / ndf 2χ  1.859 / 3

p0        91.58± 180.4 
 / ndf 2χ  1.859 / 3

p0        91.58± 180.4 
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1D pull distribution

Mean   0.3408± 0.01269 

Std Dev     0.241± 0.6817 

Underflow       0

Overflow        0

 / ndf 2χ 08 / 0− 2.116e

Constant  1.840± 2.181 

Mean     01− 3.627e±05 −5.043e− 

Sigma     0.4697± 0.6406 

1D pull distribution
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 / ndf 2χ  0.4651 / 3

p0        15.24± 12.68 
 / ndf 2χ  0.4651 / 3

p0        15.24± 12.68 

corr_usl_bpm16Y (ppb)
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1D pull distribution

Mean   0.1705±0.0009391 − 

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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 / ndf 2χ  0.552 / 3
p0        77.18± 9.168 

 / ndf 2χ  0.552 / 3
p0        77.18± 9.168 
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1D pull distribution

Mean   0.1857±0.002052 − 

Std Dev    0.1313± 0.3715 

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



35 36 37 38

70

75

80

85

90

95

R
M

S
 (

pp
m

)
corr_usl_bpm12X RMS (ppm)corr_usl_bpm12X RMS (ppm)



0.0 1.0 2.0 3.0

100−

50−

0

50

100
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p0        20.82±10.94 − 

 / ndf 2χ  9.168 / 3
p0        20.82±10.94 − 
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1D pull distribution

Mean    0.757± 0.002897 

Std Dev    0.5353±  1.514 

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   2.92 / 3
p0        131.1±119.8 − 

 / ndf 2χ   2.92 / 3
p0        131.1±119.8 − 
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1D pull distribution

Mean   0.4271±0.01398 − 

Std Dev     0.302± 0.8542 

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  0.3881 / 3
p0        11.15± 9.836 

 / ndf 2χ  0.3881 / 3
p0        11.15± 9.836 
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35 36 37 38

0.3−
0.2−
0.1−

0
0.1
0.2
0.3
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   0.1557± 0.005265 

Std Dev    0.1101± 0.3114 

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  2.345 / 3

p0        132.2±362.5 − 
 / ndf 2χ  2.345 / 3

p0        132.2±362.5 − 
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1D pull distribution

Mean   0.3828±0.01388 − 

Std Dev    0.2707± 0.7656 

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  4.664 / 3

p0        21.49± 1.441 
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1D pull distribution

Mean   0.5399± 0.002071 

Std Dev    0.3818±   1.08 

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  0.3395 / 3
p0        15.21± 9.501 

 / ndf 2χ  0.3395 / 3
p0        15.21± 9.501 
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Std Dev     0.103± 0.2913 

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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Std Dev     0.458±  1.295 
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Overflow        0

 / ndf 2χ 13 / 0− 3.126e

Constant  23.712± 2.998 

Mean      0.8±     0 

Sigma     12.371± 1.482 

1D pull distribution
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 / ndf 2χ  1.739 / 3
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1D pull distribution

Mean   0.3297±0.008556 − 

Std Dev    0.2331± 0.6593 

Underflow       0

Overflow        0

 / ndf 2χ  0.03927 / 0

Constant  6393.7± 488.6 

Mean      40.27±23.66 − 

Sigma     4.625± 6.874 

1D pull distribution
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 / ndf 2χ  6.764 / 3
p0        11.72±36.49 − 
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1D pull distribution

Mean   0.6501±0.02075 − 

Std Dev    0.4597±    1.3 
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Overflow        0

 / ndf 2χ 08 / 0− 1.138e

Constant  0.000± 3.442 

Mean      1.41e+00±16 −2.23e− 

Sigma     0.000± 1.526 

1D pull distribution
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1D pull distribution

Mean   0.5076±0.01766 − 

Std Dev    0.3589±  1.015 

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  0.9441 / 3
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1D pull distribution

Mean   0.2429±0.002926 − 

Std Dev    0.1718± 0.4858 

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   0.1459±0.00301 − 

Std Dev    0.1031± 0.2917 

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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1D pull distribution
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Std Dev     0.429±  1.213 
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 / ndf 2χ 05 / 1− 8.197e

Constant  0.506± 1.005 

Mean      57.6238± 0.3179 

Sigma     11.39± 11.55 

1D pull distribution
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Std Dev    0.2738± 0.7744 

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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Mean   0.4393± 0.009316 

Std Dev    0.3106± 0.8786 

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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