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Mean   0.1456± 0.02654 
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1D pull distribution
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1D pull distribution

Mean   0.1191±0.01749 − 

Std Dev    0.08424± 0.8167 

Underflow       0

Overflow        0
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Sigma     0.2089± 0.6946 

1D pull distribution
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Mean   0.03339±0.0003075 − 
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1D pull distribution
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Mean   0.0977±0.01015 − 

Std Dev    0.06908± 0.6698 

Underflow       0

Overflow        0

 / ndf 2χ  2.426 / 4

Constant  3.11± 13.52 
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1D pull distribution
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Underflow       0
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Constant  133.26± 61.27 
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Sigma     1.2792± 0.2519 

1D pull distribution
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1D pull distribution
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1D pull distribution

Mean   0.1456± 0.02654 

Std Dev    0.1029± 0.9979 

Underflow       0

Overflow        0

 / ndf 2χ   4.02 / 7

Constant  2.206± 9.808 

Mean      0.15601±0.01931 − 

Sigma     0.1604± 0.9361 

1D pull distribution
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1D pull distribution

Mean   0.1626± 0.01788 

Std Dev     0.115±  1.115 

Underflow       0

Overflow        0

 / ndf 2χ    8.4 / 7

Constant  2.3±  10.6 

Mean      0.1256±0.2918 − 

Sigma     0.1126± 0.7753 

1D pull distribution
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Mean   0.1416± 0.006647 

Std Dev    0.1002±  0.971 

Underflow       0

Overflow        0

 / ndf 2χ  9.242 / 5

Constant  2.63± 11.09 
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Sigma     0.1308± 0.7278 

1D pull distribution
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1D pull distribution

Mean   0.1669± 0.0317 

Std Dev     0.118±  1.144 

Underflow       0

Overflow        0

 / ndf 2χ   7.72 / 6

Constant  2.569± 9.687 

Mean      0.1588±0.2339 − 

Sigma     0.2117± 0.8797 

1D pull distribution
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 / ndf 2χ  26.23 / 46
p0        14.58±41.53 − 

 / ndf 2χ  26.23 / 46
p0        14.58±41.53 − 
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1D pull distribution

Mean    0.109±0.01541 − 

Std Dev    0.07704± 0.7469 

Underflow       0

Overflow        0

 / ndf 2χ  1.514 / 4

Constant  2.44± 12.18 

Mean      0.13291± 0.04607 

Sigma     0.1300± 0.8196 

1D pull distribution
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p0         6.15± 6.596 
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1D pull distribution

Mean   0.07652± 0.01124 

Std Dev    0.05411± 0.5246 

Underflow       0

Overflow        0

 / ndf 2χ  2.087 / 3

Constant  4.34± 20.65 

Mean      0.069284±0.001562 − 

Sigma     0.0689± 0.4629 

1D pull distribution
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1D pull distribution

Mean   0.1321±0.005721 − 

Std Dev    0.09338± 0.9053 

Underflow       0

Overflow        0

 / ndf 2χ   3.17 / 6

Constant  2.44± 10.65 

Mean      0.13884± 0.08297 

Sigma     0.1635± 0.8846 

1D pull distribution
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Mean   0.06382± 0.00532 

Std Dev    0.04513± 0.4375 

Underflow       0

Overflow        0

 / ndf 2χ  3.794 / 3

Constant  4.81± 22.14 

Mean      0.07941±0.03066 − 

Sigma     0.0645± 0.4153 

1D pull distribution
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p0        13.26± 36.84 

 / ndf 2χ  27.98 / 46
p0        13.26± 36.84 
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1D pull distribution

Mean   0.1125± 0.01689 

Std Dev    0.07956± 0.7714 

Underflow       0

Overflow        0

 / ndf 2χ  5.133 / 4

Constant  2.39± 12.24 

Mean      0.1248±0.1648 − 

Sigma     0.1029± 0.7469 

1D pull distribution
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p0         8.04± 4.484 

 / ndf 2χ  13.94 / 46
p0         8.04± 4.484 
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1D pull distribution

Mean   0.07943±0.007041 − 

Std Dev    0.05617± 0.5445 

Underflow       0

Overflow        0

 / ndf 2χ  3.629 / 2

Constant  3.90± 18.11 

Mean      0.0919± 0.1256 

Sigma     0.097± 0.526 

1D pull distribution
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p0        6.251±14.35 − 

 / ndf 2χ  20.27 / 46
p0        6.251±14.35 − 
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1D pull distribution

Mean   0.09578±0.01147 − 

Std Dev    0.06773± 0.6566 

Underflow       0

Overflow        0

 / ndf 2χ  4.764 / 3

Constant  3.2±  14.6 

Mean      0.12776± 0.05823 

Sigma     0.1030± 0.6204 

1D pull distribution
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 / ndf 2χ  21.27 / 46
p0        2.514±2.768 − 

 / ndf 2χ  21.27 / 46
p0        2.514±2.768 − 
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1D pull distribution

Mean   0.09811± 0.01545 

Std Dev    0.06937± 0.6726 

Underflow       0

Overflow        0

 / ndf 2χ  1.027 / 3

Constant  3.20± 16.14 

Mean      0.111176±0.006385 − 

Sigma     0.1090± 0.6349 

1D pull distribution
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 / ndf 2χ   62.5 / 46
p0        7.319± 2.595 

 / ndf 2χ   62.5 / 46
p0        7.319± 2.595 
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1D pull distribution

Mean   0.1682± 0.0225 

Std Dev    0.1189±  1.153 

Underflow       0

Overflow        0

 / ndf 2χ  3.291 / 9

Constant  1.926± 9.603 

Mean      0.14901± 0.05368 

Sigma     0.1309± 0.9707 

1D pull distribution
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 / ndf 2χ  33.09 / 46
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1D pull distribution

Mean   0.1224± 0.02148 

Std Dev    0.08652± 0.8389 

Underflow       0

Overflow        0

 / ndf 2χ  6.718 / 5

Constant  2.128± 9.719 

Mean      0.16105± 0.02937 

Sigma     0.164± 0.916 

1D pull distribution
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 / ndf 2χ   42.9 / 46
p0        8.474±  2.45 

 / ndf 2χ   42.9 / 46
p0        8.474±  2.45 
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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



4809.0
4809.1

4809.2
4809.3

4809.4
4812.0

4813.0
4813.1

4813.2
4813.3

4813.4
4814.0

4814.1
4814.2

4814.3
4814.4

4815.0
4815.1

4815.2
4815.3

4815.4
4816.0

4816.1
4816.2

4817.0
4817.1

4817.2
4817.3

4817.4
4818.0

4818.1
4818.2

4818.3
4818.4

4819.0
4819.1

4819.2
4819.3

4819.4
4820.0

4820.1
4820.2

4820.3
4821.0

4821.1
4821.2

4821.3

20

22

24

26

28

30

32

R
M

S
 (

pp
m

)
corr_us_avg_bpm12Y RMS (ppm)corr_us_avg_bpm12Y RMS (ppm)



0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.046.0
10000−

5000−

0

5000

10000

 / ndf 2χ     50 / 46
p0        343.4±103.8 − 

 / ndf 2χ     50 / 46
p0        343.4±103.8 − 
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1D pull distribution
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1D pull distribution

Mean   0.1128± 0.01659 

Std Dev    0.07977± 0.7734 

Underflow       0

Overflow        0

 / ndf 2χ  3.466 / 4

Constant  2.4±  12.5 

Mean      0.1362±0.1518 − 

Sigma     0.109± 0.762 

1D pull distribution
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 / ndf 2χ  44.27 / 46
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1D pull distribution

Mean   0.1416±0.005582 − 

Std Dev    0.1001± 0.9706 

Underflow       0

Overflow        0

 / ndf 2χ  10.42 / 6

Constant  2.03±  8.05 

Mean      0.2153±0.1909 − 

Sigma     0.2051± 0.9801 

1D pull distribution
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 / ndf 2χ   12.7 / 46

p0        154.9± 300.3 
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1D pull distribution

Mean   0.0758± 0.009902 

Std Dev    0.0536± 0.5196 

Underflow       0

Overflow        0

 / ndf 2χ   5.34 / 2

Constant  3.03± 14.62 

Mean      0.11145± 0.01309 

Sigma     0.1088± 0.6345 

1D pull distribution
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 / ndf 2χ  5.202 / 46
p0        7.128±2.603 − 

 / ndf 2χ  5.202 / 46
p0        7.128±2.603 − 
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1D pull distribution

Mean   0.04852± 0.003503 

Std Dev    0.03431± 0.3327 

Underflow       0

Overflow        0

 / ndf 2χ  0.4471 / 1

Constant  4.30± 24.36 

Mean      0.11115±0.06509 − 

Sigma     0.0813± 0.4731 

1D pull distribution
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 / ndf 2χ  84.28 / 46
p0        35.04±13.84 − 

 / ndf 2χ  84.28 / 46
p0        35.04±13.84 − 
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1D pull distribution

Mean   0.1953±0.02035 − 

Std Dev    0.1381±  1.339 

Underflow       0

Overflow        0

 / ndf 2χ  10.09 / 8

Constant  2.318± 8.817 

Mean      0.1653±0.2189 − 

Sigma     0.1931± 0.8962 

1D pull distribution
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 / ndf 2χ  19.71 / 46

p0        9.823± 3.652 
 / ndf 2χ  19.71 / 46

p0        9.823± 3.652 
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1D pull distribution

Mean   0.09444± 0.009779 

Std Dev    0.06678± 0.6475 

Underflow       0

Overflow        0

 / ndf 2χ  8.091 / 4

Constant  5.09± 14.54 

Mean      0.1218±0.1618 − 

Sigma     0.1833± 0.5721 

1D pull distribution
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 / ndf 2χ  80.07 / 46
p0        68.01± 22.17 

 / ndf 2χ  80.07 / 46
p0        68.01± 22.17 
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1D pull distribution

Mean   0.1903± 0.02539 

Std Dev    0.1346±  1.305 

Underflow       0

Overflow        0

 / ndf 2χ  5.657 / 10

Constant  2.019± 8.219 

Mean      0.17667±0.01163 − 

Sigma     0.207± 1.072 

1D pull distribution
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 / ndf 2χ  7.107 / 46
p0        13.58±2.675 − 

 / ndf 2χ  7.107 / 46
p0        13.58±2.675 − 
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1D pull distribution

Mean   0.0567±0.01111 − 

Std Dev    0.04009± 0.3887 

Underflow       0

Overflow        0

 / ndf 2χ  4.848 / 2

Constant  7.11± 34.38 

Mean      0.04±  0.11 

Sigma     0.0343± 0.2621 

1D pull distribution
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1D pull distribution

Mean   0.1341±0.01008 − 

Std Dev    0.09485± 0.9196 

Underflow       0

Overflow        0

 / ndf 2χ  2.435 / 6

Constant  1.87±  9.62 

Mean      0.167627±0.005208 − 

Sigma     0.140± 1.005 

1D pull distribution
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1D pull distribution

Mean   0.07336± 0.01044 

Std Dev    0.05187± 0.5029 

Underflow       0

Overflow        0

 / ndf 2χ  4.344 / 2

Constant  3.26± 16.48 

Mean      0.09475±0.01279 − 

Sigma     0.0823± 0.5667 

1D pull distribution
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 / ndf 2χ  47.13 / 46
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Mean    0.146±0.0228 − 

Std Dev    0.1033±  1.001 

Underflow       0

Overflow        0

 / ndf 2χ  2.085 / 6

Constant  2.25± 11.35 

Mean      0.1551± 0.1485 

Sigma     0.1405± 0.8791 

1D pull distribution
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 / ndf 2χ  44.51 / 46
p0        164.8±53.48 − 

 / ndf 2χ  44.51 / 46
p0        164.8±53.48 − 
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1D pull distribution

Mean   0.1419±0.01798 − 

Std Dev    0.1004±  0.973 

Underflow       0

Overflow        0

 / ndf 2χ  3.172 / 7

Constant  2.18± 10.75 

Mean      0.13867±0.06898 − 

Sigma     0.1239± 0.8729 

1D pull distribution
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0
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 / ndf 2χ  50.55 / 46
p0        44.46± 0.4731 

 / ndf 2χ  50.55 / 46
p0        44.46± 0.4731 
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Mean   0.1512± 0.02627 

Std Dev    0.1069±  1.037 

Underflow       0

Overflow        0

 / ndf 2χ  10.55 / 6

Constant  2.191± 8.581 

Mean      0.18194±0.02769 − 

Sigma     0.190± 0.914 

1D pull distribution
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 / ndf 2χ  42.36 / 46
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 / ndf 2χ  42.36 / 46
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1D pull distribution

Mean   0.1384±0.01881 − 

Std Dev    0.09789± 0.9491 

Underflow       0

Overflow        0

 / ndf 2χ  4.348 / 6

Constant  2.6±  12.3 

Mean      0.11964±0.07885 − 

Sigma     0.121± 0.747 

1D pull distribution
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1D pull distribution

Mean   0.09624± 0.01274 

Std Dev    0.06805± 0.6598 

Underflow       0

Overflow        0

 / ndf 2χ  5.069 / 4

Constant  3.14± 16.29 

Mean      0.0916±0.0545 − 

Sigma     0.0726± 0.5584 

1D pull distribution
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p0        12.95±     0 

 / ndf 2χ      0 / 46
p0        12.95±     0 

corr_usl_bpm8X (ppb)
48

09
.0

48
09

.1
48

09
.2

48
09

.3
48

09
.4

48
12

.0
48

13
.0

48
13

.1
48

13
.2

48
13

.3
48

13
.4

48
14

.0
48

14
.1

48
14

.2
48

14
.3

48
14

.4
48

15
.0

48
15

.1
48

15
.2

48
15

.3
48

15
.4

48
16

.0
48

16
.1

48
16

.2
48

17
.0

48
17

.1
48

17
.2

48
17

.3
48

17
.4

48
18

.0
48

18
.1

48
18

.2
48

18
.3

48
18

.4
48

19
.0

48
19

.1
48

19
.2

48
19

.3
48

19
.4

48
20

.0
48

20
.1

48
20

.2
48

20
.3

48
21

.0
48

21
.1

48
21

.2
48

21
.30

0.2
0.4
0.6
0.8

1

8− 6− 4− 2− 0 2 4 6 8
0

5

10

15

20

25

30

35

40

45

1D pull distribution

Mean        0±      0 

Std Dev         0±      0 

Underflow       0

Overflow        0

 / ndf 2χ 10 / 0− 1.342e

Constant  133.26± 61.27 

Mean      0.7490± 0.4501 

Sigma     1.2792± 0.2519 

1D pull distribution



4809.0
4809.1

4809.2
4809.3

4809.4
4812.0

4813.0
4813.1

4813.2
4813.3

4813.4
4814.0

4814.1
4814.2

4814.3
4814.4

4815.0
4815.1

4815.2
4815.3

4815.4
4816.0

4816.1
4816.2

4817.0
4817.1

4817.2
4817.3

4817.4
4818.0

4818.1
4818.2

4818.3
4818.4

4819.0
4819.1

4819.2
4819.3

4819.4
4820.0

4820.1
4820.2

4820.3
4821.0

4821.1
4821.2

4821.3
0

0.2

0.4

0.6

0.8

1

R
M

S
 (

pp
m

)
corr_usl_bpm8X RMS (ppm)corr_usl_bpm8X RMS (ppm)



0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.046.0

80−

60−

40−

20−

0

20

40

60

80

 / ndf 2χ      0 / 46
p0        10.59±     0 

 / ndf 2χ      0 / 46
p0        10.59±     0 

corr_usl_bpm8Y (ppb)
48

09
.0

48
09

.1
48

09
.2

48
09

.3
48

09
.4

48
12

.0
48

13
.0

48
13

.1
48

13
.2

48
13

.3
48

13
.4

48
14

.0
48

14
.1

48
14

.2
48

14
.3

48
14

.4
48

15
.0

48
15

.1
48

15
.2

48
15

.3
48

15
.4

48
16

.0
48

16
.1

48
16

.2
48

17
.0

48
17

.1
48

17
.2

48
17

.3
48

17
.4

48
18

.0
48

18
.1

48
18

.2
48

18
.3

48
18

.4
48

19
.0

48
19

.1
48

19
.2

48
19

.3
48

19
.4

48
20

.0
48

20
.1

48
20

.2
48

20
.3

48
21

.0
48

21
.1

48
21

.2
48

21
.30

0.2
0.4
0.6
0.8

1

8− 6− 4− 2− 0 2 4 6 8
0

5

10

15

20

25

30

35

40

45

1D pull distribution

Mean        0±      0 

Std Dev         0±      0 

Underflow       0

Overflow        0

 / ndf 2χ 10 / 0− 1.342e

Constant  133.26± 61.27 

Mean      0.7490± 0.4501 

Sigma     1.2792± 0.2519 

1D pull distribution



4809.0
4809.1

4809.2
4809.3

4809.4
4812.0

4813.0
4813.1

4813.2
4813.3

4813.4
4814.0

4814.1
4814.2

4814.3
4814.4

4815.0
4815.1

4815.2
4815.3

4815.4
4816.0

4816.1
4816.2

4817.0
4817.1

4817.2
4817.3

4817.4
4818.0

4818.1
4818.2

4818.3
4818.4

4819.0
4819.1

4819.2
4819.3

4819.4
4820.0

4820.1
4820.2

4820.3
4821.0

4821.1
4821.2

4821.3
0

0.2

0.4

0.6

0.8

1

R
M

S
 (

pp
m

)
corr_usl_bpm8Y RMS (ppm)corr_usl_bpm8Y RMS (ppm)



0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.046.0

6000−

4000−

2000−

0

2000

 / ndf 2χ  14.82 / 46
p0        282.3±562.8 − 

 / ndf 2χ  14.82 / 46
p0        282.3±562.8 − 

corr_usr_bpm4eX (ppb)
48

09
.0

48
09

.1
48

09
.2

48
09

.3
48

09
.4

48
12

.0
48

13
.0

48
13

.1
48

13
.2

48
13

.3
48

13
.4

48
14

.0
48

14
.1

48
14

.2
48

14
.3

48
14

.4
48

15
.0

48
15

.1
48

15
.2

48
15

.3
48

15
.4

48
16

.0
48

16
.1

48
16

.2
48

17
.0

48
17

.1
48

17
.2

48
17

.3
48

17
.4

48
18

.0
48

18
.1

48
18

.2
48

18
.3

48
18

.4
48

19
.0

48
19

.1
48

19
.2

48
19

.3
48

19
.4

48
20

.0
48

20
.1

48
20

.2
48

20
.3

48
21

.0
48

21
.1

48
21

.2
48

21
.3

1.5−
1−

0.5−
0

0.5

8− 6− 4− 2− 0 2 4 6 8
0

2

4

6

8

10

12

14

16

18

20

22

1D pull distribution

Mean   0.0819±0.01092 − 

Std Dev    0.05791± 0.5615 

Underflow       0

Overflow        0

 / ndf 2χ  3.897 / 2

Constant  4.34± 21.81 

Mean      0.0670± 0.1246 

Sigma     0.0581± 0.4243 

1D pull distribution



4809.0
4809.1

4809.2
4809.3

4809.4
4812.0

4813.0
4813.1

4813.2
4813.3

4813.4
4814.0

4814.1
4814.2

4814.3
4814.4

4815.0
4815.1

4815.2
4815.3

4815.4
4816.0

4816.1
4816.2

4817.0
4817.1

4817.2
4817.3

4817.4
4818.0

4818.1
4818.2

4818.3
4818.4

4819.0
4819.1

4819.2
4819.3

4819.4
4820.0

4820.1
4820.2

4820.3
4821.0

4821.1
4821.2

4821.3

40

60

80

100

120

140

160

R
M

S
 (

pp
m

)
corr_usr_bpm4eX RMS (ppm)corr_usr_bpm4eX RMS (ppm)



0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.046.0

1000−

800−

600−

400−

200−

0

200

400

600

800

 / ndf 2χ  12.08 / 46
p0        45.87±61.07 − 

 / ndf 2χ  12.08 / 46
p0        45.87±61.07 − 

corr_usr_bpm4eY (ppb)
48

09
.0

48
09

.1
48

09
.2

48
09

.3
48

09
.4

48
12

.0
48

13
.0

48
13

.1
48

13
.2

48
13

.3
48

13
.4

48
14

.0
48

14
.1

48
14

.2
48

14
.3

48
14

.4
48

15
.0

48
15

.1
48

15
.2

48
15

.3
48

15
.4

48
16

.0
48

16
.1

48
16

.2
48

17
.0

48
17

.1
48

17
.2

48
17

.3
48

17
.4

48
18

.0
48

18
.1

48
18

.2
48

18
.3

48
18

.4
48

19
.0

48
19

.1
48

19
.2

48
19

.3
48

19
.4

48
20

.0
48

20
.1

48
20

.2
48

20
.3

48
21

.0
48

21
.1

48
21

.2
48

21
.32−

1.5−
1−

0.5−
0

0.5
1

1.5

8− 6− 4− 2− 0 2 4 6 8
0

5

10

15

20

25

1D pull distribution

Mean   0.07394±0.004513 − 

Std Dev    0.05228± 0.5069 

Underflow       0

Overflow        0

 / ndf 2χ  7.506 / 4

Constant  6.87± 28.93 

Mean      0.04990± 0.06956 

Sigma     0.0494± 0.2915 

1D pull distribution



4809.0
4809.1

4809.2
4809.3

4809.4
4812.0

4813.0
4813.1

4813.2
4813.3

4813.4
4814.0

4814.1
4814.2

4814.3
4814.4

4815.0
4815.1

4815.2
4815.3

4815.4
4816.0

4816.1
4816.2

4817.0
4817.1

4817.2
4817.3

4817.4
4818.0

4818.1
4818.2

4818.3
4818.4

4819.0
4819.1

4819.2
4819.3

4819.4
4820.0

4820.1
4820.2

4820.3
4821.0

4821.1
4821.2

4821.3

5

10

15

20

25

30
R

M
S

 (
pp

m
)

corr_usr_bpm4eY RMS (ppm)corr_usr_bpm4eY RMS (ppm)



0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.046.0

400−

200−

0

200

400

600
 / ndf 2χ  9.216 / 46

p0        32.48± 15.96 
 / ndf 2χ  9.216 / 46

p0        32.48± 15.96 

corr_usr_bpm4aX (ppb)
48

09
.0

48
09

.1
48

09
.2

48
09

.3
48

09
.4

48
12

.0
48

13
.0

48
13

.1
48

13
.2

48
13

.3
48

13
.4

48
14

.0
48

14
.1

48
14

.2
48

14
.3

48
14

.4
48

15
.0

48
15

.1
48

15
.2

48
15

.3
48

15
.4

48
16

.0
48

16
.1

48
16

.2
48

17
.0

48
17

.1
48

17
.2

48
17

.3
48

17
.4

48
18

.0
48

18
.1

48
18

.2
48

18
.3

48
18

.4
48

19
.0

48
19

.1
48

19
.2

48
19

.3
48

19
.4

48
20

.0
48

20
.1

48
20

.2
48

20
.3

48
21

.0
48

21
.1

48
21

.2
48

21
.3

0.5−
0

0.5
1

1.5

8− 6− 4− 2− 0 2 4 6 8
0

5

10

15

20

25

30

1D pull distribution

Mean   0.06458± 0.00638 

Std Dev    0.04567± 0.4428 

Underflow       0

Overflow        0

 / ndf 2χ  5.881 / 3

Constant  5.78± 30.84 

Mean      0.0455±0.1932 − 

Sigma     0.0311± 0.2823 

1D pull distribution



4809.0
4809.1

4809.2
4809.3

4809.4
4812.0

4813.0
4813.1

4813.2
4813.3

4813.4
4814.0

4814.1
4814.2

4814.3
4814.4

4815.0
4815.1

4815.2
4815.3

4815.4
4816.0

4816.1
4816.2

4817.0
4817.1

4817.2
4817.3

4817.4
4818.0

4818.1
4818.2

4818.3
4818.4

4819.0
4819.1

4819.2
4819.3

4819.4
4820.0

4820.1
4820.2

4820.3
4821.0

4821.1
4821.2

4821.3

2

4

6

8

10

12

14

16

18

20
R

M
S

 (
pp

m
)

corr_usr_bpm4aX RMS (ppm)corr_usr_bpm4aX RMS (ppm)



0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.046.0

1000−

500−

0

500

1000

1500

 / ndf 2χ  12.82 / 46
p0        68.38± 90.52 

 / ndf 2χ  12.82 / 46
p0        68.38± 90.52 

corr_usr_bpm4aY (ppb)
48

09
.0

48
09

.1
48

09
.2

48
09

.3
48

09
.4

48
12

.0
48

13
.0

48
13

.1
48

13
.2

48
13

.3
48

13
.4

48
14

.0
48

14
.1

48
14

.2
48

14
.3

48
14

.4
48

15
.0

48
15

.1
48

15
.2

48
15

.3
48

15
.4

48
16

.0
48

16
.1

48
16

.2
48

17
.0

48
17

.1
48

17
.2

48
17

.3
48

17
.4

48
18

.0
48

18
.1

48
18

.2
48

18
.3

48
18

.4
48

19
.0

48
19

.1
48

19
.2

48
19

.3
48

19
.4

48
20

.0
48

20
.1

48
20

.2
48

20
.3

48
21

.0
48

21
.1

48
21

.2
48

21
.3

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

16

18

20

22

1D pull distribution

Mean   0.07617± 0.004763 

Std Dev    0.05386± 0.5222 

Underflow       0

Overflow        0

 / ndf 2χ  4.221 / 4

Constant  5.2±  25.9 

Mean      0.05578±0.03209 − 

Sigma     0.0450± 0.3516 

1D pull distribution



4809.0
4809.1

4809.2
4809.3

4809.4
4812.0

4813.0
4813.1

4813.2
4813.3

4813.4
4814.0

4814.1
4814.2

4814.3
4814.4

4815.0
4815.1

4815.2
4815.3

4815.4
4816.0

4816.1
4816.2

4817.0
4817.1

4817.2
4817.3

4817.4
4818.0

4818.1
4818.2

4818.3
4818.4

4819.0
4819.1

4819.2
4819.3

4819.4
4820.0

4820.1
4820.2

4820.3
4821.0

4821.1
4821.2

4821.3

5

10

15

20

25

30

35

40

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 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.046.0

2500−

2000−

1500−

1000−

500−

0

500

1000

1500

 / ndf 2χ  13.28 / 46
p0        134.6±232.7 − 

 / ndf 2χ  13.28 / 46
p0        134.6±232.7 − 

corr_usr_bpm1X (ppb)
48

09
.0

48
09

.1
48

09
.2

48
09

.3
48

09
.4

48
12

.0
48

13
.0

48
13

.1
48

13
.2

48
13

.3
48

13
.4

48
14

.0
48

14
.1

48
14

.2
48

14
.3

48
14

.4
48

15
.0

48
15

.1
48

15
.2

48
15

.3
48

15
.4

48
16

.0
48

16
.1

48
16

.2
48

17
.0

48
17

.1
48

17
.2

48
17

.3
48

17
.4

48
18

.0
48

18
.1

48
18

.2
48

18
.3

48
18

.4
48

19
.0

48
19

.1
48

19
.2

48
19

.3
48

19
.4

48
20

.0
48

20
.1

48
20

.2
48

20
.3

48
21

.0
48

21
.1

48
21

.2
48

21
.3

1.4−1.2− 1−
0.8−0.6−0.4−0.2− 0
0.2
0.4
0.6
0.8

8− 6− 4− 2− 0 2 4 6 8
0

2

4

6

8

10

12

14

16

1D pull distribution

Mean   0.07751±0.01129 − 

Std Dev    0.05481± 0.5314 

Underflow       0

Overflow        0

 / ndf 2χ  0.0982 / 2

Constant  3.0±  15.6 

Mean      0.13762± 0.09074 

Sigma     0.1291± 0.6968 

1D pull distribution



4809.0
4809.1

4809.2
4809.3

4809.4
4812.0

4813.0
4813.1

4813.2
4813.3

4813.4
4814.0

4814.1
4814.2

4814.3
4814.4

4815.0
4815.1

4815.2
4815.3

4815.4
4816.0

4816.1
4816.2

4817.0
4817.1

4817.2
4817.3

4817.4
4818.0

4818.1
4818.2

4818.3
4818.4

4819.0
4819.1

4819.2
4819.3

4819.4
4820.0

4820.1
4820.2

4820.3
4821.0

4821.1
4821.2

4821.3

20

40

60

80

100

120

140

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 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.046.0

300−

200−

100−

0

100

200

300

400
 / ndf 2χ  3.784 / 46

p0        25.02± 5.528 
 / ndf 2χ  3.784 / 46

p0        25.02± 5.528 

corr_usr_bpm1Y (ppb)
48

09
.0

48
09

.1
48

09
.2

48
09

.3
48

09
.4

48
12

.0
48

13
.0

48
13

.1
48

13
.2

48
13

.3
48

13
.4

48
14

.0
48

14
.1

48
14

.2
48

14
.3

48
14

.4
48

15
.0

48
15

.1
48

15
.2

48
15

.3
48

15
.4

48
16

.0
48

16
.1

48
16

.2
48

17
.0

48
17

.1
48

17
.2

48
17

.3
48

17
.4

48
18

.0
48

18
.1

48
18

.2
48

18
.3

48
18

.4
48

19
.0

48
19

.1
48

19
.2

48
19

.3
48

19
.4

48
20

.0
48

20
.1

48
20

.2
48

20
.3

48
21

.0
48

21
.1

48
21

.2
48

21
.3

0.6−
0.4−
0.2−

0
0.2
0.4
0.6
0.8

1

8− 6− 4− 2− 0 2 4 6 8
0

5

10

15

20

25

1D pull distribution

Mean   0.04137±0.006993 − 

Std Dev    0.02926± 0.2836 

Underflow       0

Overflow        0

 / ndf 2χ  1.576 / 1

Constant  7.37± 34.66 

Mean      0.04139±0.07248 − 

Sigma     0.0404± 0.2804 

1D pull distribution



4809.0
4809.1

4809.2
4809.3

4809.4
4812.0

4813.0
4813.1

4813.2
4813.3

4813.4
4814.0

4814.1
4814.2

4814.3
4814.4

4815.0
4815.1

4815.2
4815.3

4815.4
4816.0

4816.1
4816.2

4817.0
4817.1

4817.2
4817.3

4817.4
4818.0

4818.1
4818.2

4818.3
4818.4

4819.0
4819.1

4819.2
4819.3

4819.4
4820.0

4820.1
4820.2

4820.3
4821.0

4821.1
4821.2

4821.3

2

4

6

8

10

12

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 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.046.0

2500−

2000−

1500−

1000−

500−

0

500

1000

1500

 / ndf 2χ  12.98 / 46
p0        121.9±228 −  

 / ndf 2χ  12.98 / 46
p0        121.9±228 −  

corr_usr_bpm16X (ppb)
48

09
.0

48
09

.1
48

09
.2

48
09

.3
48

09
.4

48
12

.0
48

13
.0

48
13

.1
48

13
.2

48
13

.3
48

13
.4

48
14

.0
48

14
.1

48
14

.2
48

14
.3

48
14

.4
48

15
.0

48
15

.1
48

15
.2

48
15

.3
48

15
.4

48
16

.0
48

16
.1

48
16

.2
48

17
.0

48
17

.1
48

17
.2

48
17

.3
48

17
.4

48
18

.0
48

18
.1

48
18

.2
48

18
.3

48
18

.4
48

19
.0

48
19

.1
48

19
.2

48
19

.3
48

19
.4

48
20

.0
48

20
.1

48
20

.2
48

20
.3

48
21

.0
48

21
.1

48
21

.2
48

21
.3

1−
0.5−

0
0.5

1

8− 6− 4− 2− 0 2 4 6 8
0

2

4

6

8

10

12

14

16

18

20

22

24

1D pull distribution

Mean   0.07665±0.008412 − 
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1D pull distribution
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Mean   0.1511±0.02451 − 

Std Dev    0.1068±  1.036 

Underflow       0

Overflow        0

 / ndf 2χ  2.126 / 6

Constant  2.23± 11.03 

Mean      0.1556±0.0269 − 

Sigma     0.1526± 0.9014 

1D pull distribution
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Mean   0.07142±0.01097 − 

Std Dev    0.0505± 0.4896 

Underflow       0

Overflow        0

 / ndf 2χ  2.889 / 3

Constant  4.60± 23.69 

Mean      0.06041±0.01474 − 

Sigma     0.0494± 0.3969 

1D pull distribution
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Mean   0.1249± 0.02272 

Std Dev    0.08831± 0.8562 

Underflow       0

Overflow        0

 / ndf 2χ  4.573 / 4

Constant  2.37± 11.14 
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1D pull distribution
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1D pull distribution

Mean   0.1589±0.02145 − 

Std Dev    0.1124±  1.089 

Underflow       0

Overflow        0

 / ndf 2χ  8.343 / 8

Constant  2.47± 10.78 

Mean      0.1240±0.1212 − 

Sigma     0.1252± 0.7634 

1D pull distribution
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Mean   0.1449± 0.02869 

Std Dev    0.1024± 0.9932 

Underflow       0

Overflow        0

 / ndf 2χ  5.701 / 6

Constant  2.328± 9.528 

Mean      0.1578±0.2061 − 

Sigma     0.198± 0.941 

1D pull distribution
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1D pull distribution

Mean        0±      0 

Std Dev         0±      0 

Underflow       0

Overflow        0

 / ndf 2χ 10 / 0− 1.342e

Constant  133.26± 61.27 

Mean      0.7490± 0.4501 

Sigma     1.2792± 0.2519 

1D pull distribution
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