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 / ndf 2χ  2.281 / 3
p0         65.4± 449.3 

 / ndf 2χ  2.281 / 3
p0         65.4± 449.3 

Adet (ppb)
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1D pull distribution

Mean   0.3775±0.01724 − 

Std Dev    0.2669±  0.755 

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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300  / ndf 2χ  3.493 / 3
p0        52.08±4.318 − 

 / ndf 2χ  3.493 / 3
p0        52.08±4.318 − 

corr_Adet_bpm4eX (ppb)
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1D pull distribution

Mean   0.4672±0.008576 − 

Std Dev    0.3304± 0.9345 

Underflow       0

Overflow        0

 / ndf 2χ 07 / 0− 2.281e

Constant  1.548± 2.059 

Mean     01− 6.53e±05 − 3.46e

Sigma     0.798± 1.109 

1D pull distribution
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 / ndf 2χ  0.2329 / 3

p0        11.58±3.055 − 
 / ndf 2χ  0.2329 / 3

p0        11.58±3.055 − 

corr_Adet_bpm4eY (ppb)
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1D pull distribution

Mean   0.1206±0.002588 − 

Std Dev    0.08531± 0.2413 

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



53 54 55 56

4

6

8

10

12

14

16
R

M
S

 (
pp

m
)

corr_Adet_bpm4eY RMS (ppm)corr_Adet_bpm4eY RMS (ppm)



0.0 1.0 2.0 3.0

30−

20−

10−

0

10

20

30

 / ndf 2χ  0.2571 / 3
p0        11.41±3.189 − 

 / ndf 2χ  0.2571 / 3
p0        11.41±3.189 − 

corr_Adet_bpm4aX (ppb)
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1D pull distribution

Mean   0.1268± 0.003046 

Std Dev    0.08964± 0.2535 
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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  0.08216 / 3
p0        18.12± 0.3623 

 / ndf 2χ  0.08216 / 3
p0        18.12± 0.3623 

corr_Adet_bpm4aY (ppb)
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1D pull distribution

Mean   0.07166± 0.000798 

Std Dev    0.05067± 0.1433 

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  1.029 / 3
p0         75.1±17.63 − 

 / ndf 2χ  1.029 / 3
p0         75.1±17.63 − 

corr_Adet_bpm1X (ppb)
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1D pull distribution

Mean   0.2536±0.004267 − 

Std Dev    0.1793± 0.5072 

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



53 54 55 56

70

75

80

85

90

R
M

S
 (

pp
m

)
corr_Adet_bpm1X RMS (ppm)corr_Adet_bpm1X RMS (ppm)



0.0 1.0 2.0 3.0

30−

20−

10−

0

10

20

30

40  / ndf 2χ  0.09917 / 3
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 / ndf 2χ  0.09917 / 3
p0        12.53± 2.428 

corr_Adet_bpm1Y (ppb)
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1D pull distribution

Mean   0.07872± 0.001231 

Std Dev    0.05567± 0.1574 
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Overflow        0

 / ndf 2χ 13 / 0− 3.126e

Constant  0.023± 2.998 

Mean      1.444e+00±17 − 5.551e

Sigma     0.0199± 0.2964 

1D pull distribution
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 / ndf 2χ  5.437 / 3
p0        29.51±1.609 − 

 / ndf 2χ  5.437 / 3
p0        29.51±1.609 − 

corr_Adet_bpm16X (ppb)
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1D pull distribution

Mean   0.5829±0.00459 − 

Std Dev    0.4122±  1.166 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 5.142e

Constant  0.513± 1.005 

Mean      60.8740± 0.3018 

Sigma     6.33± 12.22 

1D pull distribution
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 / ndf 2χ  1.303 / 3
p0        15.16± 0.9871 

 / ndf 2χ  1.303 / 3
p0        15.16± 0.9871 

corr_Adet_bpm16Y (ppb)

53 54 55 56

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   0.2854± 0.01005 

Std Dev    0.2018± 0.5707 
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Overflow        0

 / ndf 2χ 08 / 0− 1.138e

Constant  0.000± 3.442 

Mean      1.414e+00±17 − 5.565e

Sigma     0.0000± 0.5088 

1D pull distribution
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 / ndf 2χ  2.542 / 3
p0        71.26±52.42 − 

corr_Adet_bpm12X (ppb)
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1D pull distribution

Mean   0.3986± 0.001979 

Std Dev    0.2819± 0.7972 
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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  2.221 / 3
p0        20.36± 46.12 

corr_Adet_bpm12Y (ppb)
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Mean   0.3726± 0.00958 

Std Dev    0.2634± 0.7451 
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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  3.559 / 3
p0        163.3±170.7 − 

 / ndf 2χ  3.559 / 3
p0        163.3±170.7 − 

corr_Adet_bpm11X (ppb)
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1D pull distribution

Mean   0.4716±0.0008214 − 

Std Dev    0.3335± 0.9433 

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  0.8382 / 3
p0        8.718± 0.8925 

 / ndf 2χ  0.8382 / 3
p0        8.718± 0.8925 

corr_Adet_bpm11Y (ppb)
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Mean   0.2289±0.005695 − 

Std Dev    0.1618± 0.4577 
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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  2.281 / 3
p0         65.4± 449.3 

 / ndf 2χ  2.281 / 3
p0         65.4± 449.3 

lagr_asym_us_avg (ppb)
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Mean   0.3775±0.01724 − 

Std Dev    0.2669±  0.755 

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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p0        63.33± 73.27 
 / ndf 2χ  6.676 / 3

p0        63.33± 73.27 

lagr_asym_us_dd (ppb)
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1D pull distribution

Mean   0.6458± 0.02966 

Std Dev    0.4566±  1.292 
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Overflow        0

 / ndf 2χ 05 / 1− 9.223e

Constant  0.502± 1.005 

Mean      6.70e+01±16 −2.22e− 

Sigma     12.25± 13.33 

1D pull distribution
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 / ndf 2χ  8.269 / 3
p0        90.84±   376 

 / ndf 2χ  8.269 / 3
p0        90.84±   376 

lagr_asym_usr (ppb)
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1D pull distribution

Mean   0.7187±0.03309 − 

Std Dev    0.5082±  1.437 

Underflow       0

Overflow        0

 / ndf 2χ  0.05718 / 0

Constant  1.435± 1.932 

Mean     06− 8.941e±16 −2.228e− 

Sigma     1.529± 1.876 

1D pull distribution
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 / ndf 2χ  0.5908 / 3
p0        90.46± 522.6 

 / ndf 2χ  0.5908 / 3
p0        90.46± 522.6 

lagr_asym_usl (ppb)
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1D pull distribution

Mean   0.1921± 0.008298 

Std Dev    0.1358± 0.3842 
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 / ndf 2χ  0.1015 / 0

Constant  5540.2±   331 

Mean      22.52± 14.51 

Sigma     3.70±  4.42 

1D pull distribution
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 / ndf 2χ  3.185 / 3
p0        7.016±  1.09 

 / ndf 2χ  3.185 / 3
p0        7.016±  1.09 

diff_bpm4eX (nm)
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1D pull distribution

Mean   0.4461± 0.006369 

Std Dev    0.3155± 0.8922 
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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  1.852 / 3
p0        2.959± 3.166 

 / ndf 2χ  1.852 / 3
p0        2.959± 3.166 

diff_bpm4eY (nm)
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1D pull distribution

Mean   0.3402± 0.00464 

Std Dev    0.2406± 0.6805 
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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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 / ndf 2χ  0.8569 / 3
p0        1.174±0.4996 − 

 / ndf 2χ  0.8569 / 3
p0        1.174±0.4996 − 

diff_bpm4aX (nm)
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1D pull distribution

Mean   0.2314±0.004668 − 

Std Dev    0.1636± 0.4628 

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_bpm4aY (nm)
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1D pull distribution

Mean   0.3169± 0.007618 

Std Dev    0.2241± 0.6338 
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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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p0        6.382±1.868 − 
 / ndf 2χ  3.141 / 3

p0        6.382±1.868 − 

diff_bpm1X (nm)

53 54 55 56

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    0.443±0.007107 − 
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Constant  0.503± 1.005 

Mean      4.850e+01±13 − 4.993e

Sigma     8.257± 9.614 

1D pull distribution
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p0        3.868±1.254 − 

 / ndf 2χ  3.491 / 3
p0        3.868±1.254 − 

diff_bpm1Y (nm)
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1D pull distribution

Mean   0.4671± 0.008385 

Std Dev    0.3303± 0.9341 

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  3.429 / 3

p0        3.008± 0.5915 
 / ndf 2χ  3.429 / 3

p0        3.008± 0.5915 

diff_bpm16X (nm)
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1

1D pull distribution

Mean   0.4629± 0.006603 

Std Dev    0.3274± 0.9259 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 8.524e

Constant  0.503± 1.005 

Mean      4.850e+01±13 − 4.993e

Sigma     8.257± 9.614 

1D pull distribution
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 / ndf 2χ  2.235 / 3
p0         1.21±0.2067 − 

 / ndf 2χ  2.235 / 3
p0         1.21±0.2067 − 

diff_bpm16Y (nm)
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1D pull distribution

Mean   0.3737±0.01156 − 

Std Dev    0.2643± 0.7475 

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  2.816 / 3

p0        3.521± 2.437 
 / ndf 2χ  2.816 / 3

p0        3.521± 2.437 

diff_bpm12X (nm)
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1D pull distribution

Mean   0.4195±0.0004002 − 

Std Dev    0.2966±  0.839 

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  2.014 / 3
p0        2.395± 5.668 

 / ndf 2χ  2.014 / 3
p0        2.395± 5.668 

diff_bpm12Y (nm)
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1D pull distribution

Mean   0.3548± 0.003381 

Std Dev    0.2509± 0.7096 

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  3.694 / 3

p0        4.077± 4.427 
 / ndf 2χ  3.694 / 3

p0        4.077± 4.427 

diff_bpm11X (nm)
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1D pull distribution

Mean   0.4805±0.0001849 − 

Std Dev    0.3398±  0.961 

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  0.8212 / 3
p0        1.451± 0.966 

 / ndf 2χ  0.8212 / 3
p0        1.451± 0.966 

diff_bpm11Y (nm)
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1D pull distribution

Mean   0.2265± 0.0002813 

Std Dev    0.1602± 0.4531 

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  4.538 / 3
p0        45.69±4.318 − 

 / ndf 2χ  4.538 / 3
p0        45.69±4.318 − 

corr_us_avg_bpm4eX (ppb)
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1D pull distribution

Mean   0.5325±0.009775 − 

Std Dev    0.3765±  1.065 

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  0.2965 / 3
p0        10.26±3.055 − 

 / ndf 2χ  0.2965 / 3
p0        10.26±3.055 − 

corr_us_avg_bpm4eY (ppb)
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1D pull distribution

Mean   0.1361±0.00292 − 

Std Dev    0.09625± 0.2722 

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  0.2568 / 3
p0        11.41±3.189 − 

 / ndf 2χ  0.2568 / 3
p0        11.41±3.189 − 

corr_us_avg_bpm4aX (ppb)
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1D pull distribution

Mean   0.1267± 0.003045 

Std Dev    0.08958± 0.2534 

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



53 54 55 56

6.5

7

7.5

8

8.5

9

9.5

10

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

 / ndf 2χ  0.08982 / 3
p0        17.32± 0.3623 

 / ndf 2χ  0.08982 / 3
p0        17.32± 0.3623 

corr_us_avg_bpm4aY (ppb)
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1D pull distribution

Mean   0.07492± 0.0008344 

Std Dev    0.05298± 0.1498 

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



53 54 55 56

5

10

15

20

25

30

35

40

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

300−

200−

100−

0

100

200

 / ndf 2χ  1.071 / 3
p0        73.64±17.63 − 

 / ndf 2χ  1.071 / 3
p0        73.64±17.63 − 

corr_us_avg_bpm1X (ppb)
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1D pull distribution

Mean   0.2587±0.004352 − 

Std Dev    0.1829± 0.5173 

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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p0         12.6± 2.428 

 / ndf 2χ  0.09804 / 3
p0         12.6± 2.428 

corr_us_avg_bpm1Y (ppb)

53 54 55 56

0.2−
0.15−

0.1−
0.05−

0
0.05

0.1
0.15

0.2

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

1D pull distribution

Mean   0.07827± 0.001224 

Std Dev    0.05535± 0.1565 

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  7.619 / 3
p0        24.93±1.609 − 

 / ndf 2χ  7.619 / 3
p0        24.93±1.609 − 

corr_us_avg_bpm16X (ppb)
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1D pull distribution

Mean   0.6901±0.005434 − 

Std Dev    0.4879±   1.38 

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  1.281 / 3
p0        15.29± 0.9871 

 / ndf 2χ  1.281 / 3
p0        15.29± 0.9871 

corr_us_avg_bpm16Y (ppb)
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1D pull distribution

Mean   0.2829± 0.009961 

Std Dev       0.2± 0.5658 

Underflow       0

Overflow        0

 / ndf 2χ 08 / 0− 1.138e

Constant  0.000± 3.442 

Mean      1.414e+00±17 − 5.565e

Sigma     0.0000± 0.5088 

1D pull distribution
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 / ndf 2χ  2.472 / 3

p0        72.26±52.42 − 
 / ndf 2χ  2.472 / 3

p0        72.26±52.42 − 

corr_us_avg_bpm12X (ppb)
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1D pull distribution

Mean   0.3931± 0.001952 

Std Dev     0.278± 0.7862 

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



53 54 55 56

80

85

90

95

100

105

110

115
R

M
S

 (
pp

m
)

corr_us_avg_bpm12X RMS (ppm)corr_us_avg_bpm12X RMS (ppm)



0.0 1.0 2.0 3.0

40−

20−

0

20

40

60

80

100

120

140
 / ndf 2χ  2.159 / 3

p0        20.65± 46.12 
 / ndf 2χ  2.159 / 3

p0        20.65± 46.12 

corr_us_avg_bpm12Y (ppb)
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1D pull distribution

Mean   0.3673± 0.009445 

Std Dev    0.2597± 0.7346 

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  3.476 / 3
p0        165.2±170.7 − 

 / ndf 2χ  3.476 / 3
p0        165.2±170.7 − 

corr_us_avg_bpm11X (ppb)
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1D pull distribution

Mean   0.4661±0.0008117 − 

Std Dev    0.3296± 0.9322 

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  0.8493 / 3
p0        8.661± 0.8925 

 / ndf 2χ  0.8493 / 3
p0        8.661± 0.8925 

corr_us_avg_bpm11Y (ppb)
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1D pull distribution

Mean   0.2304±0.005733 − 

Std Dev    0.1629± 0.4608 

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  2.703 / 3

p0        157.8± 9.501 
 / ndf 2χ  2.703 / 3

p0        157.8± 9.501 

corr_us_dd_bpm4eX (ppb)
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1D pull distribution

Mean    0.411±0.01113 − 

Std Dev    0.2906± 0.8219 

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  3.672 / 3
p0        19.83± 9.108 

 / ndf 2χ  3.672 / 3
p0        19.83± 9.108 

corr_us_dd_bpm4eY (ppb)
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1D pull distribution

Mean   0.4791±0.009176 − 

Std Dev    0.3387± 0.9581 

Underflow       0

Overflow        0

 / ndf 2χ 07 / 0− 2.281e

Constant  1.548± 2.059 

Mean     01− 6.53e±05 −3.46e− 

Sigma     0.798± 1.109 

1D pull distribution
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 / ndf 2χ  0.635 / 3
p0        10.94±6.044 − 

 / ndf 2χ  0.635 / 3
p0        10.94±6.044 − 
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1D pull distribution

Mean   0.1992± 0.003722 

Std Dev    0.1409± 0.3984 
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Constant  6115.5±   325 

Mean      28.14±14.45 − 

Sigma     4.39±  4.41 

1D pull distribution
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 / ndf 2χ  0.2653 / 3
p0        25.39±26.43 − 

 / ndf 2χ  0.2653 / 3
p0        25.39±26.43 − 

corr_us_dd_bpm4aY (ppb)
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1D pull distribution

Mean   0.1288±0.003188 − 

Std Dev    0.09105± 0.2575 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 3.126e

Constant  0.023± 2.998 

Mean      1.444e+00±17 − 5.551e

Sigma     0.0199± 0.2964 

1D pull distribution
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 / ndf 2χ  3.484 / 3

p0        120.1±49.46 − 
 / ndf 2χ  3.484 / 3

p0        120.1±49.46 − 
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1D pull distribution

Mean   0.4667±0.002575 − 

Std Dev      0.33± 0.9333 

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  19.82 / 3

p0        7.705± 5.813 
 / ndf 2χ  19.82 / 3

p0        7.705± 5.813 

corr_us_dd_bpm1Y (ppb)
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1D pull distribution

Mean    1.113± 0.01387 

Std Dev     0.787±  2.226 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 9.591e

Constant  0.507± 1.005 

Mean      112.7108± 0.3142 

Sigma     18.40± 22.71 

1D pull distribution
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400  / ndf 2χ  3.655 / 3
p0         74.5±28.61 − 

 / ndf 2χ  3.655 / 3
p0         74.5±28.61 − 

corr_us_dd_bpm16X (ppb)
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1D pull distribution

Mean    0.478±0.00443 − 

Std Dev     0.338±  0.956 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 5.129e

Constant  0.515± 1.005 

Mean      50.2617683±0.0008048 − 

Sigma     5.28± 10.17 

1D pull distribution
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 / ndf 2χ  2.246 / 3
p0        3.429± 3.056 

 / ndf 2χ  2.246 / 3
p0        3.429± 3.056 
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1D pull distribution

Mean   0.3747± 0.007388 

Std Dev    0.2649± 0.7493 

Underflow       0

Overflow        0

 / ndf 2χ 09 / 0− 1.054e

Constant  2.73±  2.52 

Mean      0.4081± 0.2667 

Sigma     0.5947± 0.7846 

1D pull distribution
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 / ndf 2χ  2.006 / 3
p0        16.86± 6.884 

 / ndf 2χ  2.006 / 3
p0        16.86± 6.884 

corr_us_dd_bpm12X (ppb)
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1D pull distribution

Mean   0.3541±0.006077 − 

Std Dev    0.2504± 0.7081 

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  5.888 / 3

p0        4.726± 7.712 
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1D pull distribution

Mean   0.6065± 0.02388 

Std Dev    0.4289±  1.213 

Underflow       0

Overflow        0

 / ndf 2χ  0.2649 / 0

Constant  245.47± 10.77 

Mean      121.74±22.67 − 

Sigma     6.84± 10.99 

1D pull distribution



53 54 55 56

5

10

15

20

25

R
M

S
 (

pp
m

)
corr_us_dd_bpm12Y RMS (ppm)corr_us_dd_bpm12Y RMS (ppm)



0.0 1.0 2.0 3.0

100−

50−

0

50

100

 / ndf 2χ  0.9054 / 3
p0        32.72± 18.76 

 / ndf 2χ  0.9054 / 3
p0        32.72± 18.76 

corr_us_dd_bpm11X (ppb)
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1D pull distribution

Mean   0.2379± 0.000984 

Std Dev    0.1682± 0.4758 

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   9.63 / 3
p0        6.533± 3.117 

 / ndf 2χ   9.63 / 3
p0        6.533± 3.117 
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1D pull distribution

Mean   0.7758±0.01064 − 

Std Dev    0.5486±  1.552 

Underflow       0

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  3.612 / 3

p0        186.9± 5.184 
 / ndf 2χ  3.612 / 3

p0        186.9± 5.184 
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1D pull distribution

Mean   0.4751±0.01178 − 

Std Dev     0.336± 0.9502 

Underflow       0

Overflow        0

 / ndf 2χ 07 / 0− 2.281e

Constant  1.548± 2.059 

Mean     01− 6.53e±05 − 3.46e

Sigma     0.798± 1.109 

1D pull distribution
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 / ndf 2χ  3.072 / 3
p0        22.88± 6.052 

 / ndf 2χ  3.072 / 3
p0        22.88± 6.052 
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1D pull distribution

Mean   0.4381±0.009263 − 

Std Dev    0.3098± 0.8763 

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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p0        15.84±9.233 − 

 / ndf 2χ  0.8355 / 3
p0        15.84±9.233 − 

corr_usl_bpm4aX (ppb)
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1D pull distribution

Mean   0.2285± 0.004765 

Std Dev    0.1616±  0.457 

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  0.3525 / 3

p0        28.54±26.06 − 
 / ndf 2χ  0.3525 / 3

p0        28.54±26.06 − 
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1D pull distribution

Mean   0.1484±0.002329 − 

Std Dev     0.105± 0.2968 

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  2.574 / 3
p0        186.2±67.09 − 

 / ndf 2χ  2.574 / 3
p0        186.2±67.09 − 
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1D pull distribution

Mean   0.4011±0.003382 − 

Std Dev    0.2836± 0.8022 

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  4.861 / 3
p0        16.88±  8.24 

 / ndf 2χ  4.861 / 3
p0        16.88±  8.24 
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1D pull distribution

Mean   0.5512± 0.007243 

Std Dev    0.3897±  1.102 

Underflow       0

Overflow        0

 / 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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 / ndf 2χ  5.036 / 3
p0        94.07±30.22 − 

 / ndf 2χ  5.036 / 3
p0        94.07±30.22 − 

corr_usl_bpm16X (ppb)
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1D pull distribution

Mean    0.561±0.004948 − 

Std Dev    0.3967±  1.122 

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



53 54 55 56

120

130

140

150

160

170

180

190

R
M

S
 (

pp
m

)
corr_usl_bpm16X RMS (ppm)corr_usl_bpm16X RMS (ppm)



0.0 1.0 2.0 3.0

40−

20−

0

20

40

60

 / ndf 2χ  1.236 / 3
p0        15.65± 4.043 

 / ndf 2χ  1.236 / 3
p0        15.65± 4.043 
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1D pull distribution

Mean   0.2779± 0.01135 

Std Dev    0.1965± 0.5557 

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  1.344 / 3
p0        79.27±45.54 − 

 / ndf 2χ  1.344 / 3
p0        79.27±45.54 − 
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1D pull distribution

Mean   0.2899± 0.0004869 

Std Dev     0.205± 0.5797 
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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



53 54 55 56

70

80

90

100

110

120
R

M
S

 (
pp

m
)

corr_usl_bpm12X RMS (ppm)corr_usl_bpm12X RMS (ppm)



0.0 1.0 2.0 3.0

40−

20−

0

20

40

60

80

100

120

140
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p0        21.39± 53.83 
 / ndf 2χ  2.535 / 3

p0        21.39± 53.83 
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1D pull distribution

Mean    0.398± 0.0144 

Std Dev    0.2814± 0.7959 

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   4.23 / 3
p0        134.6±151.9 − 

 / ndf 2χ   4.23 / 3
p0        134.6±151.9 − 
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1D pull distribution

Mean   0.5141±0.0007569 − 

Std Dev    0.3636±  1.028 

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  2.025 / 3
p0        11.46±  4.01 

 / ndf 2χ  2.025 / 3
p0        11.46±  4.01 
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1D pull distribution

Mean   0.3557±0.0104 − 

Std Dev    0.2515± 0.7114 
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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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600  / ndf 2χ  1.483 / 3
p0        135.8±13.82 − 

 / ndf 2χ  1.483 / 3
p0        135.8±13.82 − 
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1D pull distribution

Mean   0.3044± 0.009642 

Std Dev    0.2152± 0.6088 

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  2.758 / 3
p0        22.07±12.16 − 

 / ndf 2χ  2.758 / 3
p0        22.07±12.16 − 
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1D pull distribution

Mean   0.4151± 0.006888 

Std Dev    0.2935± 0.8303 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 6.602e

Constant  0.510± 1.005 

Mean      39.0±   0.3 
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