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Constant  1.822± 9.572 
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Mean   0.1246±0.003954 − 
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1D pull distribution

Mean   0.05814±0.003393 − 

Std Dev    0.04111± 0.3943 

Underflow       0

Overflow        0
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1D pull distribution
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p0        22.25±28.7 − 
 / ndf 2χ  16.34 / 45

p0        22.25±28.7 − 
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1D pull distribution

Mean   0.08788± 0.007088 

Std Dev    0.06214±  0.596 

Underflow       0

Overflow        0

 / ndf 2χ  7.375 / 3

Constant  2.90± 12.92 

Mean      0.10845±0.09479 − 

Sigma     0.1103± 0.6432 

1D pull distribution
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 / ndf 2χ  2.596 / 45
p0        35.34±6.457 − 

 / ndf 2χ  2.596 / 45
p0        35.34±6.457 − 
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Mean   0.03503± 0.001897 
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Underflow       0

Overflow        0

 / ndf 2χ  0.6114 / 1

Constant  7.27± 34.87 

Mean      0.04046± 0.07345 

Sigma     0.0385± 0.2786 

1D pull distribution
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 / ndf 2χ  12.68 / 45
p0        146.5±137.4 − 

 / ndf 2χ  12.68 / 45
p0        146.5±137.4 − 
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Mean   0.07742±0.000605 − 

Std Dev    0.05474± 0.5251 

Underflow       0

Overflow        0

 / ndf 2χ  1.467 / 2

Constant  3.86± 18.11 

Mean      0.08955± 0.05365 

Sigma     0.0950± 0.5367 

1D pull distribution
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 / ndf 2χ     25 / 45
p0        24.45±45.4 − 

 / ndf 2χ     25 / 45
p0        24.45±45.4 − 
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Mean   0.1087±0.00163 − 

Std Dev    0.07686± 0.7372 

Underflow       0

Overflow        0

 / ndf 2χ  2.561 / 4

Constant  2.73± 12.24 

Mean      0.12826± 0.06687 

Sigma     0.1462± 0.7735 

1D pull distribution
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 / ndf 2χ  25.43 / 45

p0        57.57±41.41 − 
 / ndf 2χ  25.43 / 45

p0        57.57±41.41 − 
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1D pull distribution
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Constant  5.24± 31.14 
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Sigma     0.1219± 0.3927 

1D pull distribution
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Mean        0±      0 

Std Dev         0±      0 

Underflow       0

Overflow        0

 / ndf 2χ 10 / 0− 1.897e

Constant  131.88± 59.99 

Mean      0.7569± 0.4503 

Sigma     1.2845± 0.2521 

1D pull distribution
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Mean        0±      0 

Std Dev         0±      0 

Underflow       0
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Constant  131.88± 59.99 
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Sigma     1.2845± 0.2521 

1D pull distribution
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 / ndf 2χ  44.34 / 45
p0        127.6±367.1 − 

 / ndf 2χ  44.34 / 45
p0        127.6±367.1 − 
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1D pull distribution

Mean   0.1448±05 −6.704e− 

Std Dev    0.1024± 0.9818 

Underflow       0

Overflow        0

 / ndf 2χ  1.976 / 6

Constant  1.822± 9.572 

Mean     08− 2.749e±17 − 1.931e

Sigma     0.144± 1.029 

1D pull distribution



4879.0
4879.1

4879.2
4879.3

4879.4
4880.0

4880.1
4880.2

4880.3
4880.4

4881.0
4881.1

4881.2
4881.3

4881.4
4882.0

4882.1
4882.2

4882.3
4882.4

4883.0
4883.1

4883.2
4883.3

4883.4
4884.0

4884.1
4884.2

4884.3
4884.4

4885.0
4885.1

4885.2
4885.3

4885.4
4885.5

4886.0
4886.1

4886.2
4886.3

4886.4
4887.0

4887.1
4887.2

4887.3
4887.4

83

84

85

86

87

R
M

S
 (

pp
m

)
lagr_asym_us_avg RMS (ppm)lagr_asym_us_avg RMS (ppm)



0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.0

3000−

2000−

1000−

0

1000

2000

 / ndf 2χ  44.03 / 45
p0        123.6±92.71 − 

 / ndf 2χ  44.03 / 45
p0        123.6±92.71 − 
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1D pull distribution

Mean   0.1442± 0.01954 

Std Dev     0.102± 0.9781 

Underflow       0

Overflow        0

 / ndf 2χ   6.52 / 5

Constant  1.849± 8.584 

Mean      0.2538±0.3267 − 

Sigma     0.26±  1.12 

1D pull distribution
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4000  / ndf 2χ  42.92 / 45
p0        177.2±274.4 − 

 / ndf 2χ  42.92 / 45
p0        177.2±274.4 − 
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1D pull distribution

Mean   0.1424±0.01367 − 

Std Dev    0.1007± 0.9658 

Underflow       0

Overflow        0

 / ndf 2χ  5.077 / 5

Constant  2.4±  10.9 

Mean      0.13640± 0.01953 

Sigma     0.1401± 0.8175 

1D pull distribution
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0
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4000  / ndf 2χ  46.24 / 45
p0        176.5±459.8 − 

 / ndf 2χ  46.24 / 45
p0        176.5±459.8 − 
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1D pull distribution

Mean   0.1478± 0.01363 

Std Dev    0.1045±  1.002 

Underflow       0

Overflow        0

 / ndf 2χ   6.84 / 6

Constant  1.670± 7.726 

Mean      0.2515± 0.2157 

Sigma     0.223± 1.134 

1D pull distribution
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200−

100−

0

100

200

 / ndf 2χ  21.04 / 45
p0        13.69± 9.066 

 / ndf 2χ  21.04 / 45
p0        13.69± 9.066 

diff_bpm4eX (nm)
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1D pull distribution

Mean   0.09973± 0.00373 

Std Dev    0.07052± 0.6764 

Underflow       0

Overflow        0

 / ndf 2χ  0.5611 / 3

Constant  2.62± 13.66 

Mean      0.119613± 0.007058 

Sigma     0.1040± 0.7251 

1D pull distribution
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100−

50−

0
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100

 / ndf 2χ  19.98 / 45
p0        5.773±5.313 − 

 / ndf 2χ  19.98 / 45
p0        5.773±5.313 − 
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1D pull distribution

Mean   0.09718± 0.008244 

Std Dev    0.06871± 0.6591 

Underflow       0

Overflow        0

 / ndf 2χ  0.2689 / 3

Constant  2.43± 13.41 

Mean      0.14035±0.07026 − 

Sigma     0.1131± 0.8055 

1D pull distribution
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40−
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 / ndf 2χ  32.21 / 45
p0        2.291±3.867 − 

 / ndf 2χ  32.21 / 45
p0        2.291±3.867 − 
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1D pull distribution

Mean   0.1234± 0.008042 

Std Dev    0.08723± 0.8367 

Underflow       0

Overflow        0

 / ndf 2χ  3.385 / 5

Constant  2.6±  11.2 

Mean      0.1363±0.1285 − 

Sigma     0.1599± 0.8103 

1D pull distribution
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0

50

100

150  / ndf 2χ  11.87 / 45
p0         8.92±8.557 − 

 / ndf 2χ  11.87 / 45
p0         8.92±8.557 − 
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Mean   0.07489± 0.005423 

Std Dev    0.05295± 0.5079 

Underflow       0

Overflow        0

 / ndf 2χ  0.1105 / 2

Constant  3.26± 17.48 

Mean      0.0994225±0.0007699 − 

Sigma     0.0794± 0.5752 

1D pull distribution
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 / ndf 2χ  33.29 / 45
p0        12.45±17.42 − 

 / ndf 2χ  33.29 / 45
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1D pull distribution

Mean   0.1254±0.001723 − 

Std Dev    0.08869± 0.8507 

Underflow       0

Overflow        0

 / ndf 2χ  2.854 / 6

Constant  2.03± 10.54 

Mean      0.13893± 0.06462 

Sigma     0.1118± 0.8795 

1D pull distribution
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1D pull distribution

Mean   0.07059±0.0005709 − 

Std Dev    0.04992± 0.4788 

Underflow       0

Overflow        0

 / ndf 2χ  0.4751 / 2

Constant  4.00± 20.06 

Mean      0.07677± 0.04218 

Sigma     0.0720± 0.4897 

1D pull distribution
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 / ndf 2χ  28.42 / 45
p0        5.868± 4.956 

 / ndf 2χ  28.42 / 45
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1D pull distribution

Mean   0.1159± 0.004067 

Std Dev    0.08195± 0.7861 

Underflow       0

Overflow        0

 / ndf 2χ   1.79 / 5

Constant  2.39± 11.71 

Mean      0.12634±0.03399 − 

Sigma     0.1196± 0.8078 

1D pull distribution
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 / ndf 2χ  19.29 / 45
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1D pull distribution

Mean   0.09549± 0.004112 

Std Dev    0.06752± 0.6476 

Underflow       0

Overflow        0

 / ndf 2χ  2.251 / 3

Constant  2.67± 13.35 

Mean      0.11627± 0.03223 

Sigma     0.1081± 0.7129 

1D pull distribution
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 / ndf 2χ  70.27 / 45
p0         6.87±23.22 − 

 / ndf 2χ  70.27 / 45
p0         6.87±23.22 − 
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1D pull distribution

Mean   0.1822±0.009528 − 

Std Dev    0.1289±  1.236 

Underflow       0

Overflow        0

 / ndf 2χ  3.507 / 7

Constant  1.449± 7.337 

Mean      0.2387±0.2975 − 

Sigma     0.220± 1.328 

1D pull distribution
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p0        4.673±1.115 − 

 / ndf 2χ  24.89 / 45
p0        4.673±1.115 − 
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1D pull distribution

Mean   0.1084± 0.006739 

Std Dev    0.07668± 0.7355 

Underflow       0

Overflow        0

 / ndf 2χ  1.229 / 4

Constant  2.41± 12.59 

Mean      0.12292±0.01547 − 

Sigma     0.1035± 0.7708 

1D pull distribution
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 / ndf 2χ  57.77 / 45

p0        7.955±19.55 − 
 / ndf 2χ  57.77 / 45

p0        7.955±19.55 − 
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1D pull distribution

Mean   0.1652±0.01965 − 

Std Dev    0.1168±   1.12 

Underflow       0

Overflow        0

 / ndf 2χ  6.635 / 6

Constant  1.635± 8.214 

Mean      0.2150± 0.1676 

Sigma     0.173± 1.178 

1D pull distribution
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1D pull distribution
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Mean   0.07707±0.003127 − 
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1D pull distribution
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 / ndf 2χ  1.914 / 2

Constant  3.14± 16.62 
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1D pull distribution
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 / ndf 2χ  49.61 / 45
p0        40.29±14.47 − 

 / ndf 2χ  49.61 / 45
p0        40.29±14.47 − 

corr_us_avg_bpm12Y (ppb)
48

79
.0

48
79

.1
48

79
.2

48
79

.3
48

79
.4

48
80

.0
48

80
.1

48
80

.2
48

80
.3

48
80

.4
48

81
.0

48
81

.1
48

81
.2

48
81

.3
48

81
.4

48
82

.0
48

82
.1

48
82

.2
48

82
.3

48
82

.4
48

83
.0

48
83

.1
48

83
.2

48
83

.3
48

83
.4

48
84

.0
48

84
.1

48
84

.2
48

84
.3

48
84

.4
48

85
.0

48
85

.1
48

85
.2

48
85

.3
48

85
.4

48
85

.5
48

86
.0

48
86

.1
48

86
.2

48
86

.3
48

86
.4

48
87

.0
48

87
.1

48
87

.2
48

87
.3

48
87

.4

2−
1−
0
1
2

8− 6− 4− 2− 0 2 4 6 8
0

2

4

6

8

10

1D pull distribution
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Constant  1.513± 7.661 
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Sigma     0.199± 1.219 

1D pull distribution
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 / ndf 2χ  67.83 / 45
p0        322.3± 843.7 

 / ndf 2χ  67.83 / 45
p0        322.3± 843.7 
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Mean    0.179± 0.02109 
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Overflow        0

 / ndf 2χ  9.467 / 8

Constant  1.641± 7.448 

Mean      0.1824± 0.1389 

Sigma     0.162± 1.052 

1D pull distribution
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p0         16.9±2.798 − 
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Mean   0.02249±0.0009849 − 

Std Dev    0.01591± 0.1526 
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Overflow        0
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Constant  5.24± 31.14 
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Sigma     0.1219± 0.3927 

1D pull distribution
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Mean   0.09375±0.003346 − 

Std Dev    0.06629± 0.6358 

Underflow       0
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1D pull distribution
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1D pull distribution
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1D pull distribution
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1D pull distribution
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1D pull distribution
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Mean    0.217±0.0259 − 

Std Dev    0.1535±  1.472 

Underflow       0

Overflow        0

 / ndf 2χ  6.692 / 9
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1D pull distribution
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1D pull distribution
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1D pull distribution
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1D pull distribution

Mean   0.1321±0.005664 − 

Std Dev    0.09337± 0.8956 

Underflow       0

Overflow        0

 / ndf 2χ  1.631 / 7

Constant  2.13± 10.63 
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Sigma     0.1212± 0.8903 

1D pull distribution
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Mean   0.05281±0.001797 − 

Std Dev    0.03734± 0.3582 

Underflow       0
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Constant  4.39± 23.33 

Mean      0.06454±0.06202 − 

Sigma     0.0529± 0.4227 

1D pull distribution
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p0        154.7± 309.8 

 / ndf 2χ   23.6 / 45
p0        154.7± 309.8 
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1D pull distribution

Mean   0.1056± 0.005876 

Std Dev    0.07467± 0.7162 

Underflow       0

Overflow        0

 / ndf 2χ  1.825 / 4

Constant  2.6±  12.9 

Mean      0.12346±0.01244 − 

Sigma     0.1128± 0.7396 

1D pull distribution
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p0        41.73±17.53 − 
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1D pull distribution

Mean   0.1737± 0.009882 

Std Dev    0.1228±  1.178 

Underflow       0

Overflow        0

 / ndf 2χ   6.45 / 8

Constant  1.48±  7.22 

Mean      0.2007± 0.1549 

Sigma     0.172± 1.188 

1D pull distribution
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 / ndf 2χ   59.1 / 45
p0        262.7± 641.7 

 / ndf 2χ   59.1 / 45
p0        262.7± 641.7 
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1D pull distribution

Mean   0.1671± 0.01959 

Std Dev    0.1182±  1.133 

Underflow       0

Overflow        0

 / ndf 2χ  9.244 / 7

Constant  1.81±  8.54 

Mean      0.1554± 0.2473 

Sigma     0.1274± 0.9198 

1D pull distribution
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 / ndf 2χ    1.3 / 45
p0        22.35± 10.76 

 / ndf 2χ    1.3 / 45
p0        22.35± 10.76 
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1D pull distribution

Mean   0.02479±0.001127 − 

Std Dev    0.01753± 0.1681 

Underflow       0

Overflow        0

 / ndf 2χ 10 / 0− 5.699e

Constant  76.9±  35.9 

Mean      0.26916±0.05286 − 

Sigma     0.6250± 0.2832 

1D pull distribution
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p0        12.15±     0 
 / ndf 2χ      0 / 45

p0        12.15±     0 
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1D pull distribution

Mean        0±      0 

Std Dev         0±      0 

Underflow       0

Overflow        0

 / ndf 2χ 10 / 0− 1.897e

Constant  131.88± 59.99 

Mean      0.7569± 0.4503 

Sigma     1.2845± 0.2521 

1D pull distribution
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 / ndf 2χ      0 / 45
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Mean   0.07676± 0.005294 

Std Dev    0.05428± 0.5206 

Underflow       0

Overflow        0

 / ndf 2χ   1.96 / 3

Constant  3.66± 16.47 

Mean      0.08831± 0.02188 

Sigma     0.097± 0.571 

1D pull distribution



4879.0
4879.1

4879.2
4879.3

4879.4
4880.0

4880.1
4880.2

4880.3
4880.4

4881.0
4881.1

4881.2
4881.3

4881.4
4882.0

4882.1
4882.2

4882.3
4882.4

4883.0
4883.1

4883.2
4883.3

4883.4
4884.0

4884.1
4884.2

4884.3
4884.4

4885.0
4885.1

4885.2
4885.3

4885.4
4885.5

4886.0
4886.1

4886.2
4886.3

4886.4
4887.0

4887.1
4887.2

4887.3
4887.4

5

10

15

20

25

R
M

S
 (

pp
m

)
corr_usr_bpm4aY RMS (ppm)corr_usr_bpm4aY RMS (ppm)



0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.0
1500−

1000−

500−

0

500

1000

1500
 / ndf 2χ  2.053 / 45

p0        126.3± 30.12 
 / ndf 2χ  2.053 / 45

p0        126.3± 30.12 

corr_usr_bpm1X (ppb)
48

79
.0

48
79

.1
48

79
.2

48
79

.3
48

79
.4

48
80

.0
48

80
.1

48
80

.2
48

80
.3

48
80

.4
48

81
.0

48
81

.1
48

81
.2

48
81

.3
48

81
.4

48
82

.0
48

82
.1

48
82

.2
48

82
.3

48
82

.4
48

83
.0

48
83

.1
48

83
.2

48
83

.3
48

83
.4

48
84

.0
48

84
.1

48
84

.2
48

84
.3

48
84

.4
48

85
.0

48
85

.1
48

85
.2

48
85

.3
48

85
.4

48
85

.5
48

86
.0

48
86

.1
48

86
.2

48
86

.3
48

86
.4

48
87

.0
48

87
.1

48
87

.2
48

87
.3

48
87

.4

0.4−
0.2−

0
0.2
0.4

8− 6− 4− 2− 0 2 4 6 8
0

5

10

15

20

25

1D pull distribution

Mean   0.03115± 0.0009465 

Std Dev    0.02202± 0.2112 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 3.104e

Constant  80.4±  34.7 

Mean      0.09283±0.01411 − 

Sigma     0.7004± 0.2941 

1D pull distribution



4879.0
4879.1

4879.2
4879.3

4879.4
4880.0

4880.1
4880.2

4880.3
4880.4

4881.0
4881.1

4881.2
4881.3

4881.4
4882.0

4882.1
4882.2

4882.3
4882.4

4883.0
4883.1

4883.2
4883.3

4883.4
4884.0

4884.1
4884.2

4884.3
4884.4

4885.0
4885.1

4885.2
4885.3

4885.4
4885.5

4886.0
4886.1

4886.2
4886.3

4886.4
4887.0

4887.1
4887.2

4887.3
4887.4

5

10

15

20

25

30

35

40

45
R

M
S

 (
pp

m
)

corr_usr_bpm1X RMS (ppm)corr_usr_bpm1X RMS (ppm)



0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.0

200−

100−

0

100

200

 / ndf 2χ  1.346 / 45
p0        23.49± 2.488 

 / ndf 2χ  1.346 / 45
p0        23.49± 2.488 

corr_usr_bpm1Y (ppb)
48

79
.0

48
79

.1
48

79
.2

48
79

.3
48

79
.4

48
80

.0
48

80
.1

48
80

.2
48

80
.3

48
80

.4
48

81
.0

48
81

.1
48

81
.2

48
81

.3
48

81
.4

48
82

.0
48

82
.1

48
82

.2
48

82
.3

48
82

.4
48

83
.0

48
83

.1
48

83
.2

48
83

.3
48

83
.4

48
84

.0
48

84
.1

48
84

.2
48

84
.3

48
84

.4
48

85
.0

48
85

.1
48

85
.2

48
85

.3
48

85
.4

48
85

.5
48

86
.0

48
86

.1
48

86
.2

48
86

.3
48

86
.4

48
87

.0
48

87
.1

48
87

.2
48

87
.3

48
87

.40.5−
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

5

10

15

20

25

30

1D pull distribution

Mean   0.02522± 0.000181 

Std Dev    0.01784± 0.1711 

Underflow       0

Overflow        0

 / ndf 2χ 10 / 0− 8.455e

Constant  70.85± 38.32 

Mean      0.39406±0.09482 − 

Sigma     0.5016± 0.2639 

1D pull distribution



4879.0
4879.1

4879.2
4879.3

4879.4
4880.0

4880.1
4880.2

4880.3
4880.4

4881.0
4881.1

4881.2
4881.3

4881.4
4882.0

4882.1
4882.2

4882.3
4882.4

4883.0
4883.1

4883.2
4883.3

4883.4
4884.0

4884.1
4884.2

4884.3
4884.4

4885.0
4885.1

4885.2
4885.3

4885.4
4885.5

4886.0
4886.1

4886.2
4886.3

4886.4
4887.0

4887.1
4887.2

4887.3
4887.4

1

2

3

4

5

6

7

8

R
M

S
 (

pp
m

)

corr_usr_bpm1Y RMS (ppm)corr_usr_bpm1Y RMS (ppm)



0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.0

2000−

1500−

1000−

500−

0

500

1000

1500

2000

2500
 / ndf 2χ  23.17 / 45

p0        114.4± 88.24 
 / ndf 2χ  23.17 / 45

p0        114.4± 88.24 

corr_usr_bpm16X (ppb)
48

79
.0

48
79

.1
48

79
.2

48
79

.3
48

79
.4

48
80

.0
48

80
.1

48
80

.2
48

80
.3

48
80

.4
48

81
.0

48
81

.1
48

81
.2

48
81

.3
48

81
.4

48
82

.0
48

82
.1

48
82

.2
48

82
.3

48
82

.4
48

83
.0

48
83

.1
48

83
.2

48
83

.3
48

83
.4

48
84

.0
48

84
.1

48
84

.2
48

84
.3

48
84

.4
48

85
.0

48
85

.1
48

85
.2

48
85

.3
48

85
.4

48
85

.5
48

86
.0

48
86

.1
48

86
.2

48
86

.3
48

86
.4

48
87

.0
48

87
.1

48
87

.2
48

87
.3

48
87

.4

1.5−
1−

0.5−
0

0.5
1

1.5

8− 6− 4− 2− 0 2 4 6 8
0

2

4

6

8

10

12

14

1D pull distribution
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1D pull distribution
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