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 / ndf 2χ  0.6296 / 2

p0        88.74± 463.8 
 / ndf 2χ  0.6296 / 2

p0        88.74± 463.8 

Adet (ppb)
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1D pull distribution

Mean   0.2541±0.1271 − 

Std Dev    0.1797± 0.4401 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 0− 3.766e

Constant  0.580± 1.005 

Mean      25.1605±0.2667 − 

Sigma     4.353± 4.353 

1D pull distribution
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 / ndf 2χ  8.564 / 2
p0        70.66± 89.14 

 / ndf 2χ  8.564 / 2
p0        70.66± 89.14 

corr_Adet_bpm4eX (ppb)
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1D pull distribution

Mean   0.9272± 0.5251 

Std Dev    0.6556±  1.606 

Underflow       0

Overflow        0

 / ndf 2χ 06 / 0− 6.362e

Constant  0.654± 1.005 

Mean      92.659± 1.103 

Sigma     16.0±  16.3 

1D pull distribution
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 / ndf 2χ  0.2064 / 2
p0        15.71±9.508 − 

 / ndf 2χ  0.2064 / 2
p0        15.71±9.508 − 

corr_Adet_bpm4eY (ppb)
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1D pull distribution

Mean   0.1463± 0.06777 

Std Dev    0.1034± 0.2534 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 6.561e

Constant  18.202± 2.484 

Mean      1.51629± 0.09171 

Sigma     2.1066± 0.2656 

1D pull distribution
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 / ndf 2χ  0.3628 / 2
p0        15.48± 0.7242 

 / ndf 2χ  0.3628 / 2
p0        15.48± 0.7242 

corr_Adet_bpm4aX (ppb)
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1D pull distribution

Mean   0.1914±  0.105 

Std Dev    0.1354± 0.3316 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 6.561e

Constant  18.203± 2.484 

Mean      3.03220± 0.08325 

Sigma     4.2132± 0.5313 

1D pull distribution
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 / ndf 2χ  0.3184 / 2

p0        24.58±3.529 − 
 / ndf 2χ  0.3184 / 2

p0        24.58±3.529 − 

corr_Adet_bpm4aY (ppb)

43

43
L 44

0.4−
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   0.1876± 0.02453 

Std Dev    0.1326± 0.3249 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 6.561e

Constant  18.202± 2.484 

Mean      1.51629± 0.09171 

Sigma     2.1066± 0.2656 

1D pull distribution
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 / ndf 2χ  9.169 / 2
p0        101.9± 94.38 

 / ndf 2χ  9.169 / 2
p0        101.9± 94.38 

corr_Adet_bpm1X (ppb)
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1D pull distribution

Mean   0.9596± 0.5419 

Std Dev    0.6786±  1.662 

Underflow       0

Overflow        0

 / ndf 2χ 06 / 0− 6.362e

Constant  0.654± 1.005 

Mean      92.659± 1.103 

Sigma     16.0±  16.3 

1D pull distribution
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 / ndf 2χ  1.739 / 2

p0           17±4.285 − 
 / ndf 2χ  1.739 / 2

p0           17±4.285 − 

corr_Adet_bpm1Y (ppb)
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1D pull distribution

Mean    0.418±0.2357 − 

Std Dev    0.2955± 0.7239 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 6.561e

Constant  18.202± 2.484 

Mean      4.5489±0.2582 − 

Sigma     6.3197± 0.7969 

1D pull distribution
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 / ndf 2χ  13.39 / 2
p0        40.04±1.807 − 

 / ndf 2χ  13.39 / 2
p0        40.04±1.807 − 

corr_Adet_bpm16X (ppb)
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1D pull distribution

Mean    1.159± 0.6563 

Std Dev    0.8199±  2.008 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 0− 1.459e

Constant  0.650± 1.005 

Mean      114.070± 1.175 

Sigma     13.19± 20.26 

1D pull distribution
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 / ndf 2χ  0.4728 / 2
p0        20.57±2.787 − 

 / ndf 2χ  0.4728 / 2
p0        20.57±2.787 − 

corr_Adet_bpm16Y (ppb)
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1D pull distribution

Mean   0.2249± 0.07616 

Std Dev    0.1591± 0.3896 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 6.561e

Constant  18.202± 2.484 

Mean      1.51629± 0.09171 

Sigma     2.1066± 0.2656 

1D pull distribution



43 43L 44

18.5

19

19.5

20

20.5

R
M

S
 (

pp
m

)
corr_Adet_bpm16Y RMS (ppm)corr_Adet_bpm16Y RMS (ppm)



0.0 1.0 2.0

400−

300−

200−

100−

0

100

200

300
 / ndf 2χ  0.03939 / 2

p0        96.69±12.02 − 
 / ndf 2χ  0.03939 / 2

p0        96.69±12.02 − 

corr_Adet_bpm12X (ppb)
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1D pull distribution

Mean   0.06348±0.03225 − 

Std Dev    0.04489± 0.1099 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 6.561e

Constant  18.203± 2.484 

Mean      1.51610±0.09171 − 

Sigma     2.1066± 0.2656 

1D pull distribution
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p0        27.63± 30.55 

 / ndf 2χ  0.6773 / 2
p0        27.63± 30.55 

corr_Adet_bpm12Y (ppb)
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1D pull distribution

Mean   0.2743±0.007167 − 

Std Dev     0.194± 0.4751 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 0− 2.677e

Constant  0.612± 1.005 

Mean      37.82690± 0.04216 

Sigma     3.705± 6.645 

1D pull distribution
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1000  / ndf 2χ  0.1727 / 2
p0        221.5±27.77 − 

 / ndf 2χ  0.1727 / 2
p0        221.5±27.77 − 

corr_Adet_bpm11X (ppb)
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1D pull distribution

Mean   0.1375± 0.02871 

Std Dev    0.09725± 0.2382 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 6.561e

Constant  18.202± 2.484 

Mean      1.51629± 0.09171 

Sigma     2.1066± 0.2656 

1D pull distribution
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 / ndf 2χ  3.434 / 2
p0        11.83±3.972 − 

 / ndf 2χ  3.434 / 2
p0        11.83±3.972 − 

corr_Adet_bpm11Y (ppb)
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1D pull distribution

Mean    0.603± 0.2321 

Std Dev    0.4264±  1.044 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 0− 1.215e

Constant  0.828± 1.005 

Mean      61.27852±0.08319 − 

Sigma     8.17± 11.31 

1D pull distribution
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 / ndf 2χ  0.1179 / 1
p0        92.83± 483.3 

 / ndf 2χ  0.1179 / 1
p0        92.83± 483.3 

lagr_asym_us_avg (ppb)
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1D pull distribution

Mean   0.1717± 0.002736 

Std Dev    0.1214± 0.2428 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 1.429e

Constant  16.767± 1.499 

Mean     01− 2.327e±17 − 5.551e

Sigma     2.1749± 0.2964 

1D pull distribution
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p0        89.89± 49.93 
 / ndf 2χ  0.9817 / 1

p0        89.89± 49.93 

lagr_asym_us_dd (ppb)
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1D pull distribution

Mean   0.4954± 0.007895 

Std Dev    0.3503± 0.7006 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 1.429e

Constant  16.767± 1.499 

Mean      0.7±     0 

Sigma     6.5246± 0.8892 

1D pull distribution
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 / ndf 2χ  0.1967 / 1

p0        128.9± 433.3 
 / ndf 2χ  0.1967 / 1

p0        128.9± 433.3 

lagr_asym_usr (ppb)
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1D pull distribution

Mean   0.2217±0.003534 − 

Std Dev    0.1568± 0.3136 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 1.429e

Constant  16.767± 1.499 

Mean     01− 2.327e±17 − 5.551e

Sigma     2.1749± 0.2964 

1D pull distribution



43 44
126.6

126.8

127

127.2

127.4

127.6

127.8

128

128.2

128.4

128.6

R
M

S
 (

pp
m

)
lagr_asym_usr RMS (ppm)lagr_asym_usr RMS (ppm)



0.0 1.0 2.0

200−

0

200

400

600

800

 / ndf 2χ  1.286 / 2
p0        122.7± 509.4 

 / ndf 2χ  1.286 / 2
p0        122.7± 509.4 

lagr_asym_usl (ppb)
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1D pull distribution

Mean   0.3727±0.1088 − 

Std Dev    0.2636± 0.6456 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 0− 2.677e

Constant  0.612± 1.005 

Mean      37.82690± 0.04216 

Sigma     3.705± 6.645 

1D pull distribution
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 / ndf 2χ  1.058 / 2
p0         9.52±1.286 − 

 / ndf 2χ  1.058 / 2
p0         9.52±1.286 − 

diff_bpm4eX (nm)
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1D pull distribution

Mean   0.3292±0.166 − 

Std Dev    0.2328± 0.5701 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 0− 3.766e

Constant  0.580± 1.005 

Mean      25.1605±0.2667 − 

Sigma     4.353± 4.353 

1D pull distribution
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 / ndf 2χ  0.4483 / 2
p0        4.015± 1.446 

 / ndf 2χ  0.4483 / 2
p0        4.015± 1.446 

diff_bpm4eY (nm)
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1D pull distribution

Mean    0.216± 0.09744 

Std Dev    0.1527± 0.3741 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 6.561e

Constant  18.202± 2.484 

Mean      1.51629± 0.09171 

Sigma     2.1066± 0.2656 

1D pull distribution
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p0        1.593± 0.05758 

 / ndf 2χ  0.6722 / 2
p0        1.593± 0.05758 

diff_bpm4aX (nm)
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1D pull distribution

Mean   0.2612± 0.1391 

Std Dev    0.1847± 0.4525 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 0− 3.766e

Constant  0.580± 1.005 

Mean      25.1605± 0.2667 

Sigma     4.353± 4.353 

1D pull distribution
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p0        6.203± 0.8148 

 / ndf 2χ  0.8037 / 2
p0        6.203± 0.8148 
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1D pull distribution

Mean   0.2927± 0.1042 

Std Dev     0.207±  0.507 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 6.561e

Constant  18.202± 2.484 

Mean      3.03258±0.08325 − 

Sigma     4.2131± 0.5313 

1D pull distribution
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 / ndf 2χ  1.859 / 2
p0        8.659± 2.951 

 / ndf 2χ  1.859 / 2
p0        8.659± 2.951 

diff_bpm1X (nm)
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1D pull distribution

Mean   0.4334±  0.237 

Std Dev    0.3064± 0.7506 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 0− 3.766e

Constant  0.580± 1.005 

Mean      50.3210± 0.2667 

Sigma     8.707± 8.706 

1D pull distribution
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25  / ndf 2χ  1.393 / 2
p0        5.248±1.68 − 

 / ndf 2χ  1.393 / 2
p0        5.248±1.68 − 

diff_bpm1Y (nm)
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1D pull distribution

Mean   0.3917± 0.06513 

Std Dev    0.2769± 0.6784 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 0− 2.673e

Constant  0.611± 1.005 

Mean      37.81115±0.04301 − 

Sigma     4.471± 6.647 

1D pull distribution
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 / ndf 2χ  0.9731 / 2

p0        4.081±0.8377 − 
 / ndf 2χ  0.9731 / 2

p0        4.081±0.8377 − 

diff_bpm16X (nm)
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1D pull distribution

Mean   0.3162±0.1563 − 

Std Dev    0.2236± 0.5477 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 0− 3.766e

Constant  0.580± 1.005 

Mean      25.1605±0.2667 − 

Sigma     4.353± 4.353 

1D pull distribution
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6  / ndf 2χ  0.3547 / 2
p0        1.641± 0.7868 

 / ndf 2χ  0.3547 / 2
p0        1.641± 0.7868 

diff_bpm16Y (nm)
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1D pull distribution

Mean   0.1964±0.04999 − 

Std Dev    0.1389± 0.3402 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 6.561e

Constant  18.203± 2.484 

Mean      1.51610±0.09171 − 

Sigma     2.1066± 0.2656 

1D pull distribution
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 / ndf 2χ  0.02982 / 2
p0        4.778± 0.07418 

 / ndf 2χ  0.02982 / 2
p0        4.778± 0.07418 

diff_bpm12X (nm)

43

43
L 44

0.1−
0.05−

0
0.05

0.1

0.15

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   0.05528± 0.0278 

Std Dev    0.03909± 0.09575 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 6.561e

Constant  18.202± 2.484 

Mean      1.51629± 0.09171 

Sigma     2.1066± 0.2656 

1D pull distribution
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 / ndf 2χ  0.1434 / 2
p0         3.25± 1.938 

 / ndf 2χ  0.1434 / 2
p0         3.25± 1.938 
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1D pull distribution

Mean   0.1216± 0.05865 

Std Dev    0.08598± 0.2106 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 6.561e

Constant  18.202± 2.484 

Mean      1.51629± 0.09171 

Sigma     2.1066± 0.2656 

1D pull distribution
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p0        5.532± 0.9105 

 / ndf 2χ  0.1589 / 2
p0        5.532± 0.9105 
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1D pull distribution

Mean   0.1316±0.03123 − 

Std Dev    0.09307±  0.228 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 6.561e

Constant  18.203± 2.484 

Mean      1.51610±0.09171 − 

Sigma     2.1066± 0.2656 

1D pull distribution
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p0        1.969± 0.8731 

 / ndf 2χ  0.5686 / 2
p0        1.969± 0.8731 
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1D pull distribution

Mean   0.2475± 0.0755 

Std Dev     0.175± 0.4287 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 6.561e

Constant  18.202± 2.484 

Mean      1.51629± 0.09171 

Sigma     2.1066± 0.2656 

1D pull distribution
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 / ndf 2χ  0.1915 / 1
p0        64.85±  26.2 

 / ndf 2χ  0.1915 / 1
p0        64.85±  26.2 

corr_us_avg_bpm4eX (ppb)
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1D pull distribution

Mean   0.2188± 0.003487 

Std Dev    0.1547± 0.3094 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 1.429e

Constant  16.767± 1.499 

Mean     01− 2.327e±17 − 5.551e

Sigma     2.1749± 0.2964 

1D pull distribution
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 / ndf 2χ  0.09029 / 1
p0        14.57±11.28 − 

 / ndf 2χ  0.09029 / 1
p0        14.57±11.28 − 
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1D pull distribution

Mean   0.1502± 0.002394 

Std Dev    0.1062± 0.2125 
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Overflow        0

 / ndf 2χ 13 / 0− 1.429e

Constant  16.767± 1.499 

Mean     01− 2.327e±17 − 5.551e

Sigma     2.1749± 0.2964 

1D pull distribution



43 44

7.5

8

8.5

9

9.5

10

10.5

11

11.5

R
M

S
 (

pp
m

)
corr_us_avg_bpm4eY RMS (ppm)corr_us_avg_bpm4eY RMS (ppm)



0.0 1.0

30−

20−

10−

0

10

20

 / ndf 2χ  0.01896 / 1
p0         16.2±2.062 − 

 / ndf 2χ  0.01896 / 1
p0         16.2±2.062 − 
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1D pull distribution

Mean   0.06884±0.001097 − 

Std Dev    0.04868± 0.09735 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 1.429e

Constant  16.767± 1.499 

Mean     01− 2.327e±17 − 5.551e

Sigma     2.1749± 0.2964 

1D pull distribution
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 / ndf 2χ  0.3324 / 1
p0        24.59±4.433 − 

 / ndf 2χ  0.3324 / 1
p0        24.59±4.433 − 
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1D pull distribution

Mean   0.2883± 0.004594 

Std Dev    0.2038± 0.4077 
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Overflow        0

 / ndf 2χ 13 / 0− 1.429e

Constant  16.767± 1.499 

Mean     01− 2.327e±17 − 5.551e

Sigma     2.1749± 0.2964 

1D pull distribution
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 / ndf 2χ  0.2238 / 1
p0        104.5± 0.7531 

 / ndf 2χ  0.2238 / 1
p0        104.5± 0.7531 
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1D pull distribution

Mean   0.2365± 0.00377 

Std Dev    0.1673± 0.3345 
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Overflow        0

 / ndf 2χ 13 / 0− 1.429e

Constant  16.767± 1.499 

Mean     01− 2.327e±17 − 5.551e

Sigma     2.1749± 0.2964 

1D pull distribution
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p0        17.89± 2.506 

 / ndf 2χ  0.04628 / 1
p0        17.89± 2.506 
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1D pull distribution

Mean   0.1076±0.001714 − 

Std Dev    0.07606± 0.1521 
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Overflow        0

 / ndf 2χ 13 / 0− 1.429e

Constant  16.767± 1.499 

Mean     01− 2.327e±17 − 5.551e

Sigma     2.1749± 0.2964 

1D pull distribution
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p0        35.38±46.38 − 

 / ndf 2χ  0.3471 / 1
p0        35.38±46.38 − 
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Mean   0.2946± 0.004695 
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Constant  16.767± 1.499 

Mean     01− 2.327e±17 − 5.551e

Sigma     2.1749± 0.2964 

1D pull distribution
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p0         21.7±5.351 − 

 / ndf 2χ  0.3027 / 1
p0         21.7±5.351 − 
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1D pull distribution

Mean   0.2751± 0.004384 
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 / ndf 2χ 13 / 0− 1.429e

Constant  16.767± 1.499 

Mean     01− 2.327e±17 − 5.551e

Sigma     2.1749± 0.2964 

1D pull distribution
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p0        102.6±6.79 − 

 / ndf 2χ  0.008119 / 1
p0        102.6±6.79 − 
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1D pull distribution

Mean   0.04505±0.000718 − 

Std Dev    0.03186± 0.06371 
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 / ndf 2χ 13 / 0− 1.429e

Constant  16.767± 1.499 

Mean     01− 2.327e±17 − 5.551e

Sigma     2.1749± 0.2964 

1D pull distribution
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 / ndf 2χ  0.6581 / 1
p0        29.31± 30.69 

 / ndf 2χ  0.6581 / 1
p0        29.31± 30.69 
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1D pull distribution

Mean   0.4056±0.006464 − 

Std Dev    0.2868± 0.5736 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 1.429e

Constant  16.767± 1.499 

Mean      0.7±     0 

Sigma     6.5246± 0.8892 

1D pull distribution
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 / ndf 2χ  0.1403 / 1
p0        234.5±39.36 − 

 / ndf 2χ  0.1403 / 1
p0        234.5±39.36 − 
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Mean   0.1873±0.002985 − 

Std Dev    0.1324± 0.2648 
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 / ndf 2χ 13 / 0− 1.429e

Constant  16.767± 1.499 

Mean     01− 2.327e±17 − 5.551e

Sigma     2.1749± 0.2964 

1D pull distribution
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43 44

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

1.2

1.4

1D pull distribution

Mean     0.69±  0.011 

Std Dev    0.4879± 0.9758 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 1.429e

Constant  16.767± 1.499 

Mean      0.7±     0 

Sigma     6.5246± 0.8892 

1D pull distribution
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 / ndf 2χ  0.2179 / 1
p0          224±9.406 − 

 / ndf 2χ  0.2179 / 1
p0          224±9.406 − 

corr_us_dd_bpm4eX (ppb)

43 44

0.3−
0.2−
0.1−

0
0.1
0.2
0.3

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1D pull distribution

Mean   0.2334± 0.00372 

Std Dev     0.165± 0.3301 
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Overflow        0

 / ndf 2χ 13 / 0− 1.429e

Constant  16.767± 1.499 

Mean     01− 2.327e±17 − 5.551e

Sigma     2.1749± 0.2964 

1D pull distribution
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p0        28.15±5.995 − 
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Mean   0.0389± 0.00062 
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 / ndf 2χ 13 / 0− 1.429e

Constant  16.767± 1.499 

Mean     01− 2.327e±17 − 5.551e

Sigma     2.1749± 0.2964 

1D pull distribution
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 / ndf 2χ  0.008685 / 1
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1D pull distribution

Mean   0.04659± 0.0007426 

Std Dev    0.03295± 0.06589 
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Overflow        0

 / ndf 2χ 13 / 0− 1.429e

Constant  16.767± 1.499 

Mean     01− 2.327e±17 − 5.551e

Sigma     2.1749± 0.2964 

1D pull distribution



43 44

10.7

10.8

10.9

11

11.1

11.2

R
M

S
 (

pp
m

)
corr_us_dd_bpm4aX RMS (ppm)corr_us_dd_bpm4aX RMS (ppm)



0.0 1.0

80−

60−

40−

20−

0

20

40

60

80

100  / ndf 2χ  0.6385 / 1
p0        36.04± 6.992 

 / ndf 2χ  0.6385 / 1
p0        36.04± 6.992 

corr_us_dd_bpm4aY (ppb)

43 44

0.6−
0.4−
0.2−

0
0.2
0.4
0.6

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1.2

1.4

1D pull distribution

Mean   0.3995±0.006367 − 

Std Dev    0.2825±  0.565 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 1.429e

Constant  16.767± 1.499 

Mean      0.7±     0 

Sigma     6.5246± 0.8892 

1D pull distribution



43 44

31

31.2

31.4

31.6

31.8

32

32.2

32.4

32.6

32.8

R
M

S
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pp
m

)
corr_us_dd_bpm4aY RMS (ppm)corr_us_dd_bpm4aY RMS (ppm)



0.0 1.0

300−

200−

100−

0

100

200

300
 / ndf 2χ  0.05703 / 1

p0        170.4±18.65 − 
 / ndf 2χ  0.05703 / 1

p0        170.4±18.65 − 

corr_us_dd_bpm1X (ppb)

43 44

0.15−
0.1−

0.05−
0

0.05
0.1

0.15

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1D pull distribution

Mean   0.1194± 0.001903 

Std Dev    0.08442± 0.1688 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 1.429e

Constant  16.767± 1.499 

Mean     01− 2.327e±17 − 5.551e

Sigma     2.1749± 0.2964 

1D pull distribution



43 44
141

141.5

142

142.5

143

143.5

144

R
M

S
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m

)
corr_us_dd_bpm1X RMS (ppm)corr_us_dd_bpm1X RMS (ppm)



0.0 1.0

20−

0

20

40

60
 / ndf 2χ  6.238 / 1

p0        10.94± 11.85 
 / ndf 2χ  6.238 / 1

p0        10.94± 11.85 

corr_us_dd_bpm1Y (ppb)

43 44

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

1.2

1.4

1D pull distribution

Mean    1.249± 0.0199 

Std Dev     0.883±  1.766 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 1.429e

Constant  0.000± 1.499 

Mean      1.414e+00±16 −4.441e− 

Sigma     0.001± 2.075 

1D pull distribution



43 44

10.4

10.5

10.6

10.7

10.8

10.9

11

11.1

11.2

R
M

S
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)
corr_us_dd_bpm1Y RMS (ppm)corr_us_dd_bpm1Y RMS (ppm)



0.0 1.0

200−

100−

0

100

200

 / ndf 2χ  0.6603 / 1
p0        105.7±13.79 − 

 / ndf 2χ  0.6603 / 1
p0        105.7±13.79 − 

corr_us_dd_bpm16X (ppb)

43 44

0.6−
0.4−
0.2−

0
0.2
0.4
0.6

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1.2

1.4

1D pull distribution

Mean   0.4063± 0.006475 

Std Dev    0.2873± 0.5745 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 1.429e

Constant  16.767± 1.499 

Mean      0.7±     0 

Sigma     6.5246± 0.8892 

1D pull distribution



43 44

134.5

135

135.5

136

136.5

137

137.5

138

138.5

R
M

S
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m

)
corr_us_dd_bpm16X RMS (ppm)corr_us_dd_bpm16X RMS (ppm)



0.0 1.0

10−

8−

6−

4−

2−

0

2

4

6
 / ndf 2χ  0.02428 / 1

p0        4.867±2.246 − 
 / ndf 2χ  0.02428 / 1

p0        4.867±2.246 − 

corr_us_dd_bpm16Y (ppb)

43 44

0.1−
0.05−

0

0.05

0.1

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1D pull distribution

Mean   0.0779±0.001242 − 

Std Dev    0.05508± 0.1102 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 1.429e

Constant  16.767± 1.499 

Mean     01− 2.327e±17 − 5.551e

Sigma     2.1749± 0.2964 

1D pull distribution
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2.5

2.6

2.7

2.8

2.9

3

3.1

R
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S
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)
corr_us_dd_bpm16Y RMS (ppm)corr_us_dd_bpm16Y RMS (ppm)



0.0 1.0

40−

30−

20−

10−

0

10

20

30

40

 / ndf 2χ  0.02674 / 1
p0        23.93±0.9921 − 

 / ndf 2χ  0.02674 / 1
p0        23.93±0.9921 − 

corr_us_dd_bpm12X (ppb)

43 44

0.1−
0.05−

0

0.05
0.1

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1D pull distribution

Mean   0.08176± 0.001303 

Std Dev    0.05782± 0.1156 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 1.429e

Constant  16.767± 1.499 

Mean     01− 2.327e±17 − 5.551e

Sigma     2.1749± 0.2964 

1D pull distribution
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corr_us_dd_bpm12X RMS (ppm)corr_us_dd_bpm12X RMS (ppm)



0.0 1.0

10−

5−

0

5

10

15

 / ndf 2χ  0.4309 / 1
p0        6.708± 1.938 

 / ndf 2χ  0.4309 / 1
p0        6.708± 1.938 

corr_us_dd_bpm12Y (ppb)

43 44

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

1D pull distribution

Mean   0.3282± 0.005231 

Std Dev    0.2321± 0.4642 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 1.429e

Constant  16.767± 1.499 

Mean     01− 2.327e±17 − 5.551e

Sigma     2.1749± 0.2964 

1D pull distribution
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corr_us_dd_bpm12Y RMS (ppm)corr_us_dd_bpm12Y RMS (ppm)



0.0 1.0

60−

40−

20−

0

20

40

60

80
 / ndf 2χ  0.005476 / 1

p0        46.45± 4.418 
 / ndf 2χ  0.005476 / 1

p0        46.45± 4.418 

corr_us_dd_bpm11X (ppb)

43 44

0.04−
0.02−

0
0.02
0.04

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1D pull distribution

Mean    0.037±0.0005897 − 

Std Dev    0.02616± 0.05232 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 1.429e

Constant  16.767± 1.499 

Mean     01− 2.327e±17 − 5.551e

Sigma     2.1749± 0.2964 

1D pull distribution



43 44
25.2

25.3

25.4

25.5

25.6
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25.9

R
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corr_us_dd_bpm11X RMS (ppm)corr_us_dd_bpm11X RMS (ppm)



0.0 1.0

30−

20−

10−

0

10

 / ndf 2χ  0.7797 / 1
p0        9.273±10.39 − 

 / ndf 2χ  0.7797 / 1
p0        9.273±10.39 − 

corr_us_dd_bpm11Y (ppb)

43 44

0.6−
0.4−
0.2−

0
0.2
0.4
0.6

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1.2

1.4

1D pull distribution

Mean   0.4415±0.007036 − 

Std Dev    0.3122± 0.6243 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 1.429e

Constant  16.767± 1.499 

Mean      0.7±     0 

Sigma     6.5246± 0.8892 

1D pull distribution



43 44
5.7
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)
corr_us_dd_bpm11Y RMS (ppm)corr_us_dd_bpm11Y RMS (ppm)



0.0 1.0 2.0

500−

0

500

1000

1500

 / ndf 2χ  0.9212 / 2
p0        253.6± 80.55 

 / ndf 2χ  0.9212 / 2
p0        253.6± 80.55 

corr_usl_bpm4eX (ppb)
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43
L 44

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    0.308± 0.1503 

Std Dev    0.2178± 0.5334 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 0− 3.766e

Constant  0.580± 1.005 

Mean      25.1605± 0.2667 

Sigma     4.353± 4.353 

1D pull distribution



43 43L 44

248
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R
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)
corr_usl_bpm4eX RMS (ppm)corr_usl_bpm4eX RMS (ppm)



0.0 1.0 2.0

100−

50−

0

50

100

 / ndf 2χ  0.09869 / 2
p0        31.05±14.99 − 

 / ndf 2χ  0.09869 / 2
p0        31.05±14.99 − 

corr_usl_bpm4eY (ppb)

43

43
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0.2−
0.15−

0.1−
0.05−

0
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0.1
0.15

0.2
0.25

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   0.1015± 0.04442 

Std Dev    0.07179± 0.1758 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 6.561e

Constant  18.202± 2.484 

Mean      1.51629± 0.09171 

Sigma     2.1066± 0.2656 

1D pull distribution



43 43L 44
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corr_usl_bpm4eY RMS (ppm)corr_usl_bpm4eY RMS (ppm)



0.0 1.0 2.0

40−

20−

0
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40
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100

 / ndf 2χ  0.255 / 2
p0        21.49±4.98 − 

 / ndf 2χ  0.255 / 2
p0        21.49±4.98 − 

corr_usl_bpm4aX (ppb)
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L 44

0.1−
0

0.1
0.2
0.3
0.4
0.5

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4
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0.8

1

1.2

1.4

1.6

1.8

2

1D pull distribution

Mean     0.16± 0.09063 

Std Dev    0.1131± 0.2771 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 6.561e

Constant  18.203± 2.484 

Mean      1.51610±0.09171 − 

Sigma     2.1066± 0.2656 

1D pull distribution



43 43L 44

15.5

16

16.5

17
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S
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)
corr_usl_bpm4aX RMS (ppm)corr_usl_bpm4aX RMS (ppm)



0.0 1.0 2.0
150−

100−

50−

0

50

100

150
 / ndf 2χ  0.1308 / 2

p0        38.73±  2.86 
 / ndf 2χ  0.1308 / 2

p0        38.73±  2.86 

corr_usl_bpm4aY (ppb)
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L 44

0.2−
0.1−

0
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8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

1D pull distribution

Mean   0.1206± 0.002657 

Std Dev    0.08525± 0.2088 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 6.561e

Constant  18.202± 2.484 

Mean      1.51629± 0.09171 

Sigma     2.1066± 0.2656 

1D pull distribution



43 43L 44

24
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corr_usl_bpm4aY RMS (ppm)corr_usl_bpm4aY RMS (ppm)



0.0 1.0 2.0

500−

0

500

1000

1500

2000

 / ndf 2χ  1.624 / 2
p0        252.6± 77.34 

 / ndf 2χ  1.624 / 2
p0        252.6± 77.34 

corr_usl_bpm1X (ppb)
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L 44

0.4−
0.2−

0
0.2
0.4
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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   0.4048± 0.2232 

Std Dev    0.2862± 0.7011 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 6.561e

Constant  18.203± 2.484 

Mean      4.5483± 0.2582 

Sigma     6.3197± 0.7969 

1D pull distribution



43 43L 44

240

242

244

246
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corr_usl_bpm1X RMS (ppm)corr_usl_bpm1X RMS (ppm)



0.0 1.0 2.0

150−

100−

50−

0

50

 / ndf 2χ  2.192 / 2
p0        22.91±  6.54 

 / ndf 2χ  2.192 / 2
p0        22.91±  6.54 

corr_usl_bpm1Y (ppb)
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43
L 44

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   0.4805±0.195 − 

Std Dev    0.3398± 0.8322 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 0− 2.677e

Constant  0.612± 1.005 

Mean      37.82690± 0.04216 

Sigma     3.705± 6.645 

1D pull distribution



43 43L 44
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corr_usl_bpm1Y RMS (ppm)corr_usl_bpm1Y RMS (ppm)



0.0 1.0 2.0

400−

200−

0

200

400

600

800

1000
 / ndf 2χ  2.003 / 2

p0        127.6±14.41 − 
 / ndf 2χ  2.003 / 2

p0        127.6±14.41 − 

corr_usl_bpm16X (ppb)
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L 44
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0
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0.6
0.8
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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   0.4552± 0.2148 

Std Dev    0.3219± 0.7884 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 0− 3.766e

Constant  0.580± 1.005 

Mean      50.3210± 0.2667 

Sigma     8.707± 8.706 

1D pull distribution



43 43L 44

146

148

150

152

154

156

158

160
R

M
S

 (
pp

m
)

corr_usl_bpm16X RMS (ppm)corr_usl_bpm16X RMS (ppm)



0.0 1.0 2.0

60−

40−

20−

0

20

40

60
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100

 / ndf 2χ  0.4323 / 2
p0        21.23±4.839 − 

 / ndf 2χ  0.4323 / 2
p0        21.23±4.839 − 

corr_usl_bpm16Y (ppb)
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L 44
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0
0.1
0.2
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8− 6− 4− 2− 0 2 4 6 8
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1
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2

1D pull distribution

Mean   0.2144± 0.07893 

Std Dev    0.1516± 0.3713 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 6.561e

Constant  18.202± 2.484 

Mean      1.51629± 0.09171 

Sigma     2.1066± 0.2656 

1D pull distribution



43 43L 44
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corr_usl_bpm16Y RMS (ppm)corr_usl_bpm16Y RMS (ppm)



0.0 1.0 2.0
500−

400−

300−

200−

100−

0

100

200

300

 / ndf 2χ  0.02651 / 2
p0        107.6±12.93 − 

 / ndf 2χ  0.02651 / 2
p0        107.6±12.93 − 

corr_usl_bpm12X (ppb)
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L 44

0.15−
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0
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8− 6− 4− 2− 0 2 4 6 8
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0.8

1
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1.8

2

1D pull distribution

Mean   0.05175±0.02834 − 

Std Dev    0.03659± 0.08964 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 6.561e

Constant  18.203± 2.484 

Mean      1.51610±0.09171 − 

Sigma     2.1066± 0.2656 

1D pull distribution



43 43L 44
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corr_usl_bpm12X RMS (ppm)corr_usl_bpm12X RMS (ppm)
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20−

0

20
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60
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100
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140
 / ndf 2χ  0.4085 / 2

p0        29.02± 32.32 
 / ndf 2χ  0.4085 / 2

p0        29.02± 32.32 

corr_usl_bpm12Y (ppb)
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43
L 44

0.4−
0.3−
0.2−
0.1−

0
0.1
0.2
0.3
0.4
0.5

8− 6− 4− 2− 0 2 4 6 8
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1

1.2

1.4

1.6

1.8

2

1D pull distribution

Mean    0.213±0.00943 − 

Std Dev    0.1506± 0.3689 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 6.561e

Constant  18.203± 2.484 

Mean      1.51610±0.09171 − 

Sigma     2.1066± 0.2656 

1D pull distribution
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corr_usl_bpm12Y RMS (ppm)corr_usl_bpm12Y RMS (ppm)



0.0 1.0 2.0

600−

400−

200−

0

200

400

600

800
 / ndf 2χ  0.268 / 2

p0        182.7±23.73 − 
 / ndf 2χ  0.268 / 2

p0        182.7±23.73 − 

corr_usl_bpm11X (ppb)
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2

1D pull distribution

Mean   0.1715± 0.03349 

Std Dev    0.1213±  0.297 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 6.561e

Constant  18.202± 2.484 

Mean      1.51629± 0.09171 

Sigma     2.1066± 0.2656 

1D pull distribution
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corr_usl_bpm11X RMS (ppm)corr_usl_bpm11X RMS (ppm)
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60−

40−

20−

0
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100

 / ndf 2χ  1.583 / 2
p0        15.55±13.47 − 

 / ndf 2χ  1.583 / 2
p0        15.55±13.47 − 

corr_usl_bpm11Y (ppb)
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1D pull distribution

Mean   0.4018± 0.2077 

Std Dev    0.2841±  0.696 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 0− 3.766e

Constant  0.580± 1.005 

Mean      50.3210± 0.2667 

Sigma     8.707± 8.706 

1D pull distribution



43 43L 44

9.4

9.6

9.8

10

10.2

10.4

10.6

10.8
R

M
S

 (
pp

m
)

corr_usl_bpm11Y RMS (ppm)corr_usl_bpm11Y RMS (ppm)



0.0 1.0

300−

200−

100−

0

100

200

300

400

 / ndf 2χ  0.1563 / 1
p0        192.7±  35.6 

 / ndf 2χ  0.1563 / 1
p0        192.7±  35.6 

corr_usr_bpm4eX (ppb)
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1D pull distribution

Mean   0.1976±0.00315 − 

Std Dev    0.1397± 0.2795 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 1.429e

Constant  16.767± 1.499 

Mean     01− 2.327e±17 − 5.551e

Sigma     2.1749± 0.2964 

1D pull distribution
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 / ndf 2χ  0.004874 / 1
p0        31.32±5.288 − 

 / ndf 2χ  0.004874 / 1
p0        31.32±5.288 − 

corr_usr_bpm4eY (ppb)
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1D pull distribution

Mean   0.03491± 0.0005563 

Std Dev    0.02468± 0.04937 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 1.429e

Constant  16.767± 1.499 

Mean     01− 2.327e±17 − 5.551e

Sigma     2.1749± 0.2964 

1D pull distribution
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 / ndf 2χ  0.0275 / 1
p0        22.18± 4.179 

 / ndf 2χ  0.0275 / 1
p0        22.18± 4.179 

corr_usr_bpm4aX (ppb)
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1D pull distribution

Mean   0.08292±0.001322 − 

Std Dev    0.05863± 0.1173 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 1.429e

Constant  16.767± 1.499 

Mean     01− 2.327e±17 − 5.551e

Sigma     2.1749± 0.2964 

1D pull distribution
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 / ndf 2χ  0.847 / 1
p0         46.7±11.43 − 

 / ndf 2χ  0.847 / 1
p0         46.7±11.43 − 

corr_usr_bpm4aY (ppb)
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1D pull distribution

Mean   0.4601± 0.007334 

Std Dev    0.3254± 0.6507 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 1.429e

Constant  16.767± 1.499 

Mean      0.7±     0 

Sigma     6.5246± 0.8892 

1D pull distribution
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 / ndf 2χ  0.009068 / 1
p0        91.88±  19.4 

 / ndf 2χ  0.009068 / 1
p0        91.88±  19.4 
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1D pull distribution

Mean   0.04761± 0.0007588 

Std Dev    0.03366± 0.06733 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 1.429e

Constant  16.767± 1.499 

Mean     01− 2.327e±17 − 5.551e

Sigma     2.1749± 0.2964 

1D pull distribution
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 / ndf 2χ  3.327 / 1
p0        17.09±9.34 − 

 / ndf 2χ  3.327 / 1
p0        17.09±9.34 − 
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1D pull distribution

Mean   0.9119±0.01453 − 

Std Dev    0.6448±   1.29 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 1.429e

Constant  16.767± 1.499 

Mean      1.2±     0 

Sigma     10.874± 1.482 

1D pull distribution
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 / ndf 2χ  0.6111 / 1
p0        83.25±32.59 − 

 / ndf 2χ  0.6111 / 1
p0        83.25±32.59 − 
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1D pull distribution

Mean   0.3908±0.006229 − 

Std Dev    0.2764± 0.5527 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 1.429e

Constant  16.767± 1.499 

Mean      0.7±     0 

Sigma     6.5246± 0.8892 

1D pull distribution
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 / ndf 2χ  0.3313 / 1
p0        22.06±3.105 − 

 / ndf 2χ  0.3313 / 1
p0        22.06±3.105 − 
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1D pull distribution

Mean   0.2878± 0.004587 

Std Dev    0.2035±  0.407 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 1.429e

Constant  16.767± 1.499 

Mean     01− 2.327e±17 − 5.551e

Sigma     2.1749± 0.2964 

1D pull distribution
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 / ndf 2χ  0.01891 / 1
p0        95.67±5.798 − 

 / ndf 2χ  0.01891 / 1
p0        95.67±5.798 − 
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1D pull distribution

Mean   0.06875±0.001096 − 

Std Dev    0.04861± 0.09722 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 1.429e

Constant  16.767± 1.499 

Mean     01− 2.327e±17 − 5.551e

Sigma     2.1749± 0.2964 

1D pull distribution
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p0        29.32± 28.75 

 / ndf 2χ  0.9241 / 1
p0        29.32± 28.75 
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1D pull distribution

Mean   0.4806±0.00766 − 

Std Dev    0.3399± 0.6797 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 1.429e

Constant  16.767± 1.499 

Mean      0.7±     0 

Sigma     6.5246± 0.8892 

1D pull distribution
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 / ndf 2χ  0.09248 / 1
p0        277.5±43.78 − 

 / ndf 2χ  0.09248 / 1
p0        277.5±43.78 − 
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1D pull distribution

Mean    0.152±0.002423 − 

Std Dev    0.1075±  0.215 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 1.429e

Constant  16.767± 1.499 

Mean     01− 2.327e±17 − 5.551e

Sigma     2.1749± 0.2964 

1D pull distribution
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p0         14.4± 1.893 

 / ndf 2χ   3.05 / 1
p0         14.4± 1.893 
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Mean   0.8732± 0.01392 

Std Dev    0.6174±  1.235 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 1.429e

Constant  16.767± 1.499 

Mean      1.2±     0 

Sigma     10.874± 1.482 

1D pull distribution
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