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1D pull distribution

Mean   0.1698± 0.01814 

Std Dev      0.12±  1.139 

Underflow       0

Overflow        0

 / ndf 2χ  8.465 / 7

Constant  2.48± 10.88 

Mean      0.1184± 0.1623 

Sigma     0.1128± 0.7148 

1D pull distribution
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1D pull distribution

Mean   0.1038±0.01567 − 

Std Dev    0.07338± 0.6962 

Underflow       0

Overflow        0

 / ndf 2χ  0.4936 / 3

Constant  2.52± 13.09 

Mean      0.12486± 0.02617 

Sigma     0.1080± 0.7443 

1D pull distribution
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p0        24.32±2.119 − 
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p0        24.32±2.119 − 

corr_Adet_bpm4eY (ppb)
47

46
.0

47
46

.1
47

46
.2

47
46

.3
47

47
.0

47
47

.1
47

47
.2

47
47

.3

47
47

.4
47

48
.0

47
48

.1
47

48
.2

47
48

.3
47

48
.4

47
49

.0
47

49
.1

47
49

.2
47

49
.3

47
49

.4
47

50
.0

47
50

.1
47

50
.2

47
50

.3
47

50
.4

47
51

.0
47

51
.1

47
51

.2
47

51
.3

47
51

.4
47

52
.0

47
52

.1
47

53
.0

47
53

.1
47

53
.2

47
53

.3
47

53
.4

47
54

.0
47

54
.1

47
54

.2
47

54
.3

47
54

.4
47

54
.5

47
55

.0
47

55
.1

47
55

.2

2−
1−
0
1
2
3
4

8− 6− 4− 2− 0 2 4 6 8
0

2

4

6

8

10

12

1D pull distribution

Mean    0.165± 0.01036 

Std Dev    0.1167±  1.107 

Underflow       0

Overflow        0

 / ndf 2χ  6.924 / 7

Constant  1.596± 7.031 

Mean      0.24464±0.02331 − 

Sigma     0.249± 1.209 

1D pull distribution
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p0        23.96±2.666 − 
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1D pull distribution

Mean   0.03608±0.001322 − 

Std Dev    0.02551±  0.242 

Underflow       0

Overflow        0

 / ndf 2χ  0.4205 / 1

Constant  5.74± 29.44 

Mean      0.051871±0.004653 − 

Sigma     0.0396± 0.3227 

1D pull distribution
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 / ndf 2χ  32.33 / 44
p0        38.05±3.737 − 

 / ndf 2χ  32.33 / 44
p0        38.05±3.737 − 
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1D pull distribution

Mean   0.1264±0.009201 − 

Std Dev    0.08935± 0.8476 

Underflow       0

Overflow        0

 / ndf 2χ  1.479 / 5

Constant  2.16± 10.24 

Mean      0.16208±0.01844 − 

Sigma     0.1729± 0.9491 

1D pull distribution
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p0        157.8±40.03 − 
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1D pull distribution

Mean   0.1225±0.02239 − 

Std Dev    0.0866± 0.8215 

Underflow       0

Overflow        0

 / ndf 2χ   7.05 / 5

Constant  2.04± 10.08 

Mean      0.1361±0.1735 − 

Sigma     0.1039± 0.8083 

1D pull distribution
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 / ndf 2χ  16.82 / 44
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1D pull distribution

Mean   0.09113±0.004196 − 

Std Dev    0.06444± 0.6113 

Underflow       0

Overflow        0

 / ndf 2χ  5.846 / 4

Constant  6.08± 22.86 

Mean      0.0775±0.0984 − 

Sigma     0.0788± 0.3651 

1D pull distribution



4746.0
4746.1

4746.2
4746.3

4747.0
4747.1

4747.2
4747.3

4747.4
4748.0

4748.1
4748.2

4748.3
4748.4

4749.0
4749.1

4749.2
4749.3

4749.4
4750.0

4750.1
4750.2

4750.3
4750.4

4751.0
4751.1

4751.2
4751.3

4751.4
4752.0

4752.1
4753.0

4753.1
4753.2

4753.3
4753.4

4754.0
4754.1

4754.2
4754.3

4754.4
4754.5

4755.0
4755.1

4755.2

2

4

6

8

10

12

14

16

18

20

22
R

M
S

 (
pp

m
)

corr_Adet_bpm1Y RMS (ppm)corr_Adet_bpm1Y RMS (ppm)



0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.0

1000−

500−

0

500

1000

 / ndf 2χ  10.57 / 44
p0        61.99± 8.479 

 / ndf 2χ  10.57 / 44
p0        61.99± 8.479 
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1D pull distribution

Mean   0.07225±0.007133 − 

Std Dev    0.05109± 0.4847 
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Underflow       0

Overflow        0
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Sigma     0.604± 1.393 

1D pull distribution
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1D pull distribution
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Mean        0±      0 

Std Dev         0±      0 

Underflow       0

Overflow        0

 / ndf 2χ 10 / 0− 2.644e

Constant  130.5±  58.7 

Mean      0.7649± 0.4506 

Sigma     1.2901± 0.2522 

1D pull distribution
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1D pull distribution
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 / ndf 2χ  58.38 / 44
p0        137.4±712.3 − 

 / ndf 2χ  58.38 / 44
p0        137.4±712.3 − 
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1D pull distribution

Mean   0.1698± 0.01814 

Std Dev      0.12±  1.139 

Underflow       0

Overflow        0

 / ndf 2χ  8.465 / 7

Constant  2.48± 10.88 

Mean      0.1184± 0.1623 

Sigma     0.1128± 0.7148 

1D pull distribution
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 / ndf 2χ  35.15 / 44
p0          133± 125.9 

 / ndf 2χ  35.15 / 44
p0          133± 125.9 
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1D pull distribution

Mean   0.1317± 0.02672 

Std Dev    0.09311± 0.8834 

Underflow       0

Overflow        0

 / ndf 2χ  3.966 / 5

Constant  1.91±  9.64 

Mean      0.15441± 0.04702 

Sigma     0.1297± 0.9235 

1D pull distribution
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0
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4000  / ndf 2χ  47.81 / 44
p0        190.8±838.2 − 

 / ndf 2χ  47.81 / 44
p0        190.8±838.2 − 
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1D pull distribution

Mean   0.1537±0.005567 − 

Std Dev    0.1087±  1.031 

Underflow       0

Overflow        0

 / ndf 2χ  3.692 / 6

Constant  1.512± 7.539 

Mean      0.2295± 0.0157 

Sigma     0.212± 1.236 

1D pull distribution
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 / ndf 2χ  47.27 / 44
p0          190±586.5 − 

 / ndf 2χ  47.27 / 44
p0          190±586.5 − 

lagr_asym_usl (ppb)
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1D pull distribution

Mean   0.1527± 0.03182 

Std Dev     0.108±  1.024 

Underflow       0

Overflow        0

 / ndf 2χ  3.565 / 6

Constant  1.738± 8.486 

Mean      0.1851±0.1112 − 

Sigma     0.173± 1.074 

1D pull distribution
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300−

200−

100−
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 / ndf 2χ  40.96 / 44
p0        14.74± 3.371 

 / ndf 2χ  40.96 / 44
p0        14.74± 3.371 
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1D pull distribution

Mean   0.1422± 0.02402 

Std Dev    0.1005± 0.9538 

Underflow       0

Overflow        0

 / ndf 2χ  8.421 / 5

Constant  1.669± 7.804 

Mean      0.2050± 0.1011 

Sigma     0.175± 1.037 

1D pull distribution
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100−

50−

0
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100  / ndf 2χ  12.65 / 44
p0        6.216±0.7177 − 

 / ndf 2χ  12.65 / 44
p0        6.216±0.7177 − 
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1D pull distribution

Mean   0.07904±0.009219 − 

Std Dev    0.05589± 0.5302 

Underflow       0

Overflow        0

 / ndf 2χ  4.082 / 2

Constant  2.7±  13.1 

Mean      0.1687± 0.1768 

Sigma     0.1763± 0.7586 

1D pull distribution
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 / ndf 2χ  34.82 / 44

p0        2.467±0.007006 − 
 / ndf 2χ  34.82 / 44

p0        2.467±0.007006 − 
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1D pull distribution

Mean   0.1311± 0.01374 

Std Dev    0.09271± 0.8795 

Underflow       0

Overflow        0

 / ndf 2χ  6.204 / 6

Constant  2.6±  10.1 

Mean      0.178± 0.127 

Sigma     0.1718± 0.8226 

1D pull distribution
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p0        9.604±1.492 − 

 / ndf 2χ  9.373 / 44
p0        9.604±1.492 − 
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1D pull distribution

Mean   0.06802±0.007691 − 

Std Dev    0.0481± 0.4563 

Underflow       0

Overflow        0

 / ndf 2χ  0.6716 / 2

Constant  3.89± 19.11 

Mean      0.07932± 0.01736 

Sigma     0.0752± 0.5006 

1D pull distribution
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 / ndf 2χ  36.83 / 44
p0        13.41±3.952 − 
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1D pull distribution

Mean   0.1348±0.0231 − 

Std Dev    0.09533± 0.9043 

Underflow       0

Overflow        0

 / ndf 2χ  6.256 / 5

Constant  1.790± 8.449 

Mean      0.18012± 0.05409 

Sigma     0.171± 1.009 

1D pull distribution
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p0        8.126±0.9734 − 

 / ndf 2χ  12.64 / 44
p0        8.126±0.9734 − 
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1D pull distribution

Mean    0.079±0.00773 − 

Std Dev    0.05586±   0.53 

Underflow       0

Overflow        0

 / ndf 2χ  4.488 / 4

Constant  4.8±  21.2 

Mean      0.06884±0.04783 − 

Sigma     0.0654± 0.4066 

1D pull distribution
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 / ndf 2χ  30.82 / 44
p0        6.318± 0.7239 
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1D pull distribution

Mean   0.1233± 0.01907 

Std Dev    0.08721± 0.8273 

Underflow       0

Overflow        0

 / ndf 2χ  7.381 / 5

Constant  1.889± 8.877 

Mean      0.16963± 0.08147 

Sigma     0.1428± 0.9193 

1D pull distribution
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p0        2.541± 0.2183 

 / ndf 2χ  17.55 / 44
p0        2.541± 0.2183 
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1D pull distribution

Mean   0.09309±0.0004472 − 

Std Dev    0.06582± 0.6245 

Underflow       0

Overflow        0

 / ndf 2χ  3.568 / 3

Constant  2.88± 12.83 

Mean      0.11788± 0.07187 

Sigma     0.1305± 0.7012 

1D pull distribution
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p0        7.397±1.834 − 

 / ndf 2χ  35.55 / 44
p0        7.397±1.834 − 
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1D pull distribution

Mean   0.1324±0.02594 − 

Std Dev    0.09365± 0.8884 

Underflow       0

Overflow        0

 / ndf 2χ  5.709 / 5

Constant  2.88± 11.32 

Mean      0.1564± 0.1123 

Sigma     0.1638± 0.7479 

1D pull distribution
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 / ndf 2χ  27.87 / 44

p0        5.031±0.8713 − 
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1D pull distribution

Mean   0.1173±0.004247 − 

Std Dev    0.08296±  0.787 

Underflow       0

Overflow        0

 / ndf 2χ  4.321 / 4

Constant  2.81± 11.82 

Mean      0.13804±0.06733 − 

Sigma     0.147± 0.742 

1D pull distribution
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1D pull distribution

Mean    0.116±0.02297 − 

Std Dev     0.082± 0.7779 

Underflow       0

Overflow        0

 / ndf 2χ  11.42 / 4

Constant  4.33± 14.91 

Mean      0.08410± 0.02125 

Sigma     0.1122± 0.4794 

1D pull distribution



4746.0
4746.1

4746.2
4746.3

4747.0
4747.1

4747.2
4747.3

4747.4
4748.0

4748.1
4748.2

4748.3
4748.4

4749.0
4749.1

4749.2
4749.3

4749.4
4750.0

4750.1
4750.2

4750.3
4750.4

4751.0
4751.1

4751.2
4751.3

4751.4
4752.0

4752.1
4753.0

4753.1
4753.2

4753.3
4753.4

4754.0
4754.1

4754.2
4754.3

4754.4
4754.5

4755.0
4755.1

4755.2

5

5.5

6

6.5

7

7.5

R
M

S
 (

um
)

diff_bpm11X RMS (um)diff_bpm11X RMS (um)



0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.0

60−

40−

20−

0

20

40

 / ndf 2χ  12.01 / 44
p0        3.049±0.3807 − 
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1D pull distribution

Mean        0±      0 
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Underflow       0

Overflow        0

 / ndf 2χ 10 / 0− 2.644e

Constant  130.5±  58.7 

Mean      0.7649± 0.4506 

Sigma     1.2901± 0.2522 

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

Mean   0.1183±0.01786 − 

Std Dev    0.08364± 0.7935 

Underflow       0

Overflow        0

 / ndf 2χ  1.533 / 5

Constant  2.24± 11.41 

Mean      0.12975±0.03231 − 

Sigma     0.1085± 0.8168 

1D pull distribution
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1D pull distribution

Mean   0.1862± 0.01168 

Std Dev    0.1317±  1.249 

Underflow       0

Overflow        0

 / ndf 2χ   6.49 / 7

Constant  1.385± 5.977 

Mean      0.4390± 0.0879 

Sigma     0.492± 1.628 

1D pull distribution
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Mean   0.03605±0.001321 − 

Std Dev    0.02549± 0.2418 

Underflow       0

Overflow        0

 / ndf 2χ  0.4205 / 1

Constant  5.74± 29.44 

Mean      0.051871±0.004653 − 

Sigma     0.0396± 0.3227 

1D pull distribution
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Sigma     0.1399± 0.9191 

1D pull distribution



4746.0
4746.1

4746.2
4746.3

4747.0
4747.1

4747.2
4747.3

4747.4
4748.0

4748.1
4748.2

4748.3
4748.4

4749.0
4749.1

4749.2
4749.3

4749.4
4750.0

4750.1
4750.2

4750.3
4750.4

4751.0
4751.1

4751.2
4751.3

4751.4
4752.0

4752.1
4753.0

4753.1
4753.2

4753.3
4753.4

4754.0
4754.1

4754.2
4754.3

4754.4
4754.5

4755.0
4755.1

4755.2

10

15

20

25

30

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 4.0 5.0 6.0 7.0 8.0 9.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.0

3000−

2000−

1000−

0

1000

2000

3000

 / ndf 2χ  31.62 / 44
p0        154.7±40.03 − 

 / ndf 2χ  31.62 / 44
p0        154.7±40.03 − 

corr_us_avg_bpm1X (ppb)
47

46
.0

47
46

.1
47

46
.2

47
46

.3
47

47
.0

47
47

.1
47

47
.2

47
47

.3

47
47

.4
47

48
.0

47
48

.1
47

48
.2

47
48

.3
47

48
.4

47
49

.0
47

49
.1

47
49

.2
47

49
.3

47
49

.4
47

50
.0

47
50

.1
47

50
.2

47
50

.3
47

50
.4

47
51

.0
47

51
.1

47
51

.2
47

51
.3

47
51

.4
47

52
.0

47
52

.1
47

53
.0

47
53

.1
47

53
.2

47
53

.3
47

53
.4

47
54

.0
47

54
.1

47
54

.2
47

54
.3

47
54

.4
47

54
.5

47
55

.0
47

55
.1

47
55

.2

1.5−
1−

0.5−
0

0.5
1

1.5
2

8− 6− 4− 2− 0 2 4 6 8
0

2

4

6

8

10

12

1D pull distribution

Mean   0.1249±0.02283 − 

Std Dev    0.08832± 0.8379 

Underflow       0

Overflow        0

 / ndf 2χ  7.976 / 5

Constant  1.97±  9.67 

Mean      0.1408±0.1758 − 

Sigma     0.1068± 0.8228 

1D pull distribution
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1D pull distribution

Mean   0.09061±0.004172 − 

Std Dev    0.06407± 0.6078 

Underflow       0

Overflow        0

 / ndf 2χ  5.846 / 4

Constant  6.08± 22.86 

Mean      0.0775±0.0984 − 

Sigma     0.0788± 0.3651 

1D pull distribution
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1D pull distribution

Mean   0.08553±0.008444 − 

Std Dev    0.06048± 0.5737 

Underflow       0

Overflow        0

 / ndf 2χ  4.439 / 5

Constant  3.82± 16.58 

Mean      0.08720±0.02114 − 

Sigma     0.0875± 0.5204 

1D pull distribution
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1D pull distribution

Mean   0.1292± 0.0001332 

Std Dev    0.09138± 0.8669 

Underflow       0

Overflow        0

 / ndf 2χ  1.047 / 5

Constant  2.00± 10.55 

Mean      0.14610± 0.03627 

Sigma     0.1157± 0.9011 

1D pull distribution
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1D pull distribution

Mean   0.08478± 0.01648 

Std Dev    0.05995± 0.5687 

Underflow       0

Overflow        0

 / ndf 2χ  5.539 / 3

Constant  2.90± 13.44 

Mean      0.1804± 0.1386 

Sigma     0.1403± 0.6721 

1D pull distribution
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 / ndf 2χ   33.3 / 44
p0        43.39±5.939 − 
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p0        43.39±5.939 − 

corr_us_avg_bpm12Y (ppb)
47

46
.0

47
46

.1
47

46
.2

47
46

.3
47

47
.0

47
47

.1
47

47
.2

47
47

.3

47
47

.4
47

48
.0

47
48

.1
47

48
.2

47
48

.3
47

48
.4

47
49

.0
47

49
.1

47
49

.2
47

49
.3

47
49

.4
47

50
.0

47
50

.1
47

50
.2

47
50

.3
47

50
.4

47
51

.0
47

51
.1

47
51

.2
47

51
.3

47
51

.4
47

52
.0

47
52

.1
47

53
.0

47
53

.1
47

53
.2

47
53

.3
47

53
.4

47
54

.0
47

54
.1

47
54

.2
47

54
.3

47
54

.4
47

54
.5

47
55

.0
47

55
.1

47
55

.2

2−
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

1D pull distribution

Mean   0.1282±0.004692 − 

Std Dev    0.09068± 0.8602 

Underflow       0

Overflow        0

 / ndf 2χ  1.666 / 5

Constant  2.28± 11.49 

Mean      0.13318± 0.04679 

Sigma     0.1193± 0.8209 

1D pull distribution
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1D pull distribution

Mean   0.1238± 0.0245 

Std Dev    0.08756± 0.8307 

Underflow       0

Overflow        0

 / ndf 2χ   12.2 / 4

Constant  4.32± 14.13 

Mean      0.0871±0.0146 − 

Sigma     0.1251± 0.4943 

1D pull distribution
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1D pull distribution

Mean   0.1297±0.01838 − 

Std Dev    0.09169± 0.8699 

Underflow       0

Overflow        0

 / ndf 2χ  3.286 / 6

Constant  2.29± 10.81 

Mean      0.13333± 0.03212 

Sigma     0.1243± 0.8251 

1D pull distribution
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1D pull distribution
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1D pull distribution
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Mean   0.1413±0.02508 − 

Std Dev    0.09993±  0.948 

Underflow       0

Overflow        0

 / ndf 2χ  3.493 / 5

Constant  1.670± 8.308 

Mean      0.20492± 0.03385 

Sigma     0.195± 1.126 

1D pull distribution
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 / ndf 2χ  5.658 / 44
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1D pull distribution



4746.0
4746.1

4746.2
4746.3

4747.0
4747.1

4747.2
4747.3

4747.4
4748.0

4748.1
4748.2

4748.3
4748.4

4749.0
4749.1

4749.2
4749.3

4749.4
4750.0

4750.1
4750.2

4750.3
4750.4

4751.0
4751.1

4751.2
4751.3

4751.4
4752.0

4752.1
4753.0

4753.1
4753.2

4753.3
4753.4

4754.0
4754.1

4754.2
4754.3

4754.4
4754.5

4755.0
4755.1

4755.2

2

4

6

8

10
R

M
S

 (
pp

m
)

corr_us_dd_bpm1Y RMS (ppm)corr_us_dd_bpm1Y RMS (ppm)



0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.0

2000−

1000−

0

1000

2000

3000
 / ndf 2χ  17.18 / 44

p0        156.5±24.05 − 
 / ndf 2χ  17.18 / 44

p0        156.5±24.05 − 

corr_us_dd_bpm16X (ppb)
47

46
.0

47
46

.1
47

46
.2

47
46

.3
47

47
.0

47
47

.1
47

47
.2

47
47

.3

47
47

.4
47

48
.0

47
48

.1
47

48
.2

47
48

.3
47

48
.4

47
49

.0
47

49
.1

47
49

.2
47

49
.3

47
49

.4
47

50
.0

47
50

.1
47

50
.2

47
50

.3
47

50
.4

47
51

.0
47

51
.1

47
51

.2
47

51
.3

47
51

.4
47

52
.0

47
52

.1
47

53
.0

47
53

.1
47

53
.2

47
53

.3
47

53
.4

47
54

.0
47

54
.1

47
54

.2
47

54
.3

47
54

.4
47

54
.5

47
55

.0
47

55
.1

47
55

.2

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

1D pull distribution

Mean   0.09208±0.01288 − 

Std Dev    0.06511± 0.6177 
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 / ndf 2χ  1.798 / 3

Constant  3.15± 16.24 

Mean      0.08992±0.07503 − 

Sigma     0.071± 0.568 

1D pull distribution
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corr_us_dd_bpm16Y (ppb)
47

46
.0

47
46

.1
47

46
.2

47
46

.3
47

47
.0

47
47

.1
47

47
.2

47
47

.3

47
47

.4
47

48
.0

47
48

.1
47

48
.2

47
48

.3
47

48
.4

47
49

.0
47

49
.1

47
49

.2
47

49
.3

47
49

.4
47

50
.0

47
50

.1
47

50
.2

47
50

.3
47

50
.4

47
51

.0
47

51
.1

47
51

.2
47

51
.3

47
51

.4
47

52
.0

47
52

.1
47

53
.0

47
53

.1
47

53
.2

47
53

.3
47

53
.4

47
54

.0
47

54
.1

47
54

.2
47

54
.3

47
54

.4
47

54
.5

47
55

.0
47

55
.1

47
55

.2

1.5−
1−

0.5−
0

0.5
1

8− 6− 4− 2− 0 2 4 6 8
0

5

10

15

20

25

1D pull distribution

Mean   0.06423± 0.001906 

Std Dev    0.04542± 0.4309 

Underflow       0

Overflow        0

 / ndf 2χ  5.656 / 2

Constant  6.00± 28.27 

Mean      0.0478±0.1294 − 

Sigma     0.0417± 0.2963 

1D pull distribution
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Mean   0.09847± 0.01837 

Std Dev    0.06963± 0.6606 

Underflow       0

Overflow        0

 / ndf 2χ  4.668 / 4

Constant  3.66± 14.46 

Mean      0.1289±0.0447 − 

Sigma     0.1209± 0.5957 

1D pull distribution
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Mean   0.0383± 0.002527 

Std Dev    0.02708± 0.2569 

Underflow       0

Overflow        0

 / ndf 2χ  0.4205 / 1

Constant  5.74± 29.44 

Mean      0.051871±0.004653 − 

Sigma     0.0396± 0.3227 

1D pull distribution
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Mean   0.1252±0.02453 − 

Std Dev    0.0885± 0.8396 

Underflow       0

Overflow        0

 / ndf 2χ  12.62 / 5

Constant  3.97± 16.18 

Mean      0.07488± 0.05535 

Sigma     0.0728± 0.4258 

1D pull distribution
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p0        13.72±1.073 − 
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Mean   0.03267±0.004206 − 

Std Dev    0.0231± 0.2191 

Underflow       0

Overflow        0

 / ndf 2χ  0.2919 / 1

Constant  6.62± 32.34 

Mean      0.04467± 0.04231 

Sigma     0.0394± 0.2954 

1D pull distribution
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p0        5.119±     0 
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Mean        0±      0 

Std Dev         0±      0 

Underflow       0

Overflow        0

 / ndf 2χ 10 / 0− 2.644e

Constant  130.5±  58.7 

Mean      0.7649± 0.4506 

Sigma     1.2901± 0.2522 

1D pull distribution
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Constant  130.5±  58.7 
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1D pull distribution
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Std Dev    0.1019± 0.9672 
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 / ndf 2χ  8.557 / 5

Constant  1.680± 7.824 
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Sigma     0.173± 1.029 

1D pull distribution
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1D pull distribution
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 / ndf 2χ  3.866 / 44
p0        33.28±4.492 − 

 / ndf 2χ  3.866 / 44
p0        33.28±4.492 − 
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1D pull distribution

Mean   0.0437± 0.00165 

Std Dev    0.0309± 0.2931 

Underflow       0

Overflow        0

 / ndf 2χ  0.07288 / 1

Constant  5.51± 29.36 

Mean      0.04912±0.02938 − 

Sigma     0.0367± 0.3261 

1D pull distribution



4746.0
4746.1

4746.2
4746.3

4747.0
4747.1

4747.2
4747.3

4747.4
4748.0

4748.1
4748.2

4748.3
4748.4

4749.0
4749.1

4749.2
4749.3

4749.4
4750.0

4750.1
4750.2

4750.3
4750.4

4751.0
4751.1

4751.2
4751.3

4751.4
4752.0

4752.1
4753.0

4753.1
4753.2

4753.3
4753.4

4754.0
4754.1

4754.2
4754.3

4754.4
4754.5

4755.0
4755.1

4755.2

2

4

6

8

10

12

14

16

18

20

R
M

S
 (

pp
m

)
corr_usl_bpm4aX RMS (ppm)corr_usl_bpm4aX RMS (ppm)



0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.0

800−

600−

400−

200−

0

200

400

600

800

 / ndf 2χ  4.081 / 44
p0        59.96±7.154 − 

 / ndf 2χ  4.081 / 44
p0        59.96±7.154 − 
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Mean   0.04489±0.001935 − 

Std Dev    0.03174± 0.3011 

Underflow       0

Overflow        0

 / ndf 2χ  0.5241 / 1

Constant  5.54± 27.82 

Mean      0.05481± 0.04531 

Sigma     0.0446± 0.3405 

1D pull distribution



4746.0
4746.1

4746.2
4746.3

4747.0
4747.1

4747.2
4747.3

4747.4
4748.0

4748.1
4748.2

4748.3
4748.4

4749.0
4749.1

4749.2
4749.3

4749.4
4750.0

4750.1
4750.2

4750.3
4750.4

4751.0
4751.1

4751.2
4751.3

4751.4
4752.0

4752.1
4753.0

4753.1
4753.2

4753.3
4753.4

4754.0
4754.1

4754.2
4754.3

4754.4
4754.5

4755.0
4755.1

4755.2

5

10

15

20

25

30
R

M
S

 (
pp

m
)

corr_usl_bpm4aY RMS (ppm)corr_usl_bpm4aY RMS (ppm)



0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.0
10000−

8000−

6000−

4000−

2000−

0
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 / ndf 2χ  39.84 / 44
p0        391.1±126.5 − 

 / ndf 2χ  39.84 / 44
p0        391.1±126.5 − 
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Mean   0.1402±0.0252 − 

Std Dev    0.09915± 0.9406 

Underflow       0

Overflow        0

 / ndf 2χ  4.311 / 5

Constant  1.74±  8.51 

Mean      0.18883±0.02883 − 

Sigma     0.179± 1.062 

1D pull distribution
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p0        35.47± 2.036 
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1D pull distribution

Mean   0.08355±0.007037 − 

Std Dev    0.05908± 0.5605 

Underflow       0

Overflow        0

 / ndf 2χ  3.955 / 4

Constant  4.97± 22.45 

Mean      0.0701±0.0561 − 

Sigma     0.06±  0.39 

1D pull distribution



4746.0
4746.1

4746.2
4746.3

4747.0
4747.1

4747.2
4747.3

4747.4
4748.0

4748.1
4748.2

4748.3
4748.4

4749.0
4749.1

4749.2
4749.3

4749.4
4750.0

4750.1
4750.2

4750.3
4750.4

4751.0
4751.1

4751.2
4751.3

4751.4
4752.0

4752.1
4753.0

4753.1
4753.2

4753.3
4753.4

4754.0
4754.1

4754.2
4754.3

4754.4
4754.5

4755.0
4755.1

4755.2

2

4

6

8

10

12

14

16

18

20

22
R

M
S

 (
pp

m
)

corr_usl_bpm1Y RMS (ppm)corr_usl_bpm1Y RMS (ppm)



0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.0
4000−

3000−

2000−

1000−

0

1000

2000

3000

4000
 / ndf 2χ  17.72 / 44

p0        197.6±15.57 − 
 / ndf 2χ  17.72 / 44

p0        197.6±15.57 − 
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Mean   0.09352±0.01244 − 
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1D pull distribution
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 / ndf 2χ  1.224 / 5
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Mean      0.18044± 0.04315 
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1D pull distribution
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1D pull distribution

Mean   0.09757± 0.01893 

Std Dev    0.06899± 0.6545 
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 / ndf 2χ  5.026 / 4

Constant  2.74± 13.89 
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Sigma     0.0747± 0.6147 

1D pull distribution
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Mean   0.1233±0.003972 − 

Std Dev    0.08717±  0.827 

Underflow       0

Overflow        0

 / ndf 2χ  1.543 / 4

Constant  2.24± 11.18 

Mean      0.17030± 0.08306 

Sigma     0.1468± 0.8627 

1D pull distribution
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Mean   0.1217± 0.02411 

Std Dev    0.08605± 0.8163 

Underflow       0

Overflow        0

 / ndf 2χ  11.94 / 4

Constant  2.467± 8.155 

Mean      0.189923±0.004813 − 

Sigma     0.288± 0.903 

1D pull distribution
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1D pull distribution

Mean   0.1072±0.01629 − 

Std Dev    0.07578± 0.7189 

Underflow       0

Overflow        0

 / ndf 2χ  7.288 / 4

Constant  2.69± 13.29 

Mean      0.10098± 0.03658 

Sigma     0.075± 0.606 

1D pull distribution
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p0        13.09±     0 
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1D pull distribution

Mean        0±      0 

Std Dev         0±      0 

Underflow       0

Overflow        0

 / ndf 2χ 10 / 0− 2.644e

Constant  130.5±  58.7 

Mean      0.7649± 0.4506 

Sigma     1.2901± 0.2522 

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− 2.644e

Constant  130.5±  58.7 

Mean      0.7649± 0.4506 

Sigma     1.2901± 0.2522 

1D pull distribution



4746.0
4746.1

4746.2
4746.3

4747.0
4747.1

4747.2
4747.3

4747.4
4748.0

4748.1
4748.2

4748.3
4748.4

4749.0
4749.1

4749.2
4749.3

4749.4
4750.0

4750.1
4750.2

4750.3
4750.4

4751.0
4751.1

4751.2
4751.3

4751.4
4752.0

4752.1
4753.0

4753.1
4753.2

4753.3
4753.4

4754.0
4754.1

4754.2
4754.3

4754.4
4754.5

4755.0
4755.1

4755.2
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 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.0

6000−

4000−

2000−

0

2000

4000

6000

 / ndf 2χ  30.18 / 44
p0        285.3± 15.65 
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1D pull distribution

Mean    0.122± 0.02043 

Std Dev    0.08629± 0.8186 

Underflow       0

Overflow        0

 / ndf 2χ  3.272 / 5

Constant  2.04± 10.58 

Mean      0.13815±0.01765 − 

Sigma     0.1053± 0.8479 

1D pull distribution
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 / ndf 2χ   26.9 / 44
p0        46.36±10.74 − 

 / ndf 2χ   26.9 / 44
p0        46.36±10.74 − 
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1D pull distribution

Mean   0.1153± 0.007225 

Std Dev    0.0815± 0.7732 

Underflow       0

Overflow        0

 / ndf 2χ  3.005 / 5

Constant  2.41± 11.84 

Mean      0.12545±0.04934 − 

Sigma     0.1139± 0.7673 

1D pull distribution
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 / ndf 2χ  7.409 / 44

p0        32.83±0.839 − 
 / ndf 2χ  7.409 / 44

p0        32.83±0.839 − 
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1D pull distribution

Mean   0.06048±0.003602 − 

Std Dev    0.04277± 0.4057 

Underflow       0

Overflow        0

 / ndf 2χ  0.9998 / 1

Constant  5.26± 26.31 

Mean      0.08070±0.01301 − 

Sigma     0.0718± 0.3777 

1D pull distribution
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1500−

1000−

500−

0
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 / ndf 2χ  21.76 / 44
p0        69.11±0.3204 − 

 / ndf 2χ  21.76 / 44
p0        69.11±0.3204 − 
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1D pull distribution

Mean   0.1036±0.008453 − 

Std Dev    0.07329± 0.6953 

Underflow       0

Overflow        0

 / ndf 2χ  4.048 / 4

Constant  3.37± 15.44 

Mean      0.09251±0.02527 − 

Sigma     0.0892± 0.5661 

1D pull distribution
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 / ndf 2χ  30.74 / 44
p0          136±  46.4 

 / ndf 2χ  30.74 / 44
p0          136±  46.4 
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1D pull distribution

Mean   0.1232± 0.02054 

Std Dev    0.08709± 0.8262 

Underflow       0

Overflow        0

 / ndf 2χ   2.38 / 4

Constant  2.24± 11.11 

Mean      0.14564±0.04961 − 

Sigma     0.1357± 0.8468 

1D pull distribution
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400−

200−

0
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400

 / ndf 2χ  13.27 / 44
p0        25.29± 6.394 

 / ndf 2χ  13.27 / 44
p0        25.29± 6.394 
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1D pull distribution

Mean   0.08095± 0.001135 

Std Dev    0.05724±  0.543 

Underflow       0

Overflow        0

 / ndf 2χ  6.754 / 3

Constant  6.61± 29.76 

Mean      0.0435±0.0968 − 

Sigma     0.0399± 0.2746 

1D pull distribution
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 / ndf 2χ  15.21 / 44
p0        123.2± 32.53 
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1D pull distribution

Mean   0.08665± 0.01277 

Std Dev    0.06127± 0.5813 

Underflow       0

Overflow        0

 / ndf 2χ  1.127 / 3

Constant  2.90± 15.89 

Mean      0.09223± 0.01361 

Sigma     0.0638± 0.5906 

1D pull distribution
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0
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 / ndf 2χ   30.3 / 44
p0        32.65±9.689 − 

 / ndf 2χ   30.3 / 44
p0        32.65±9.689 − 
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1D pull distribution

Mean   0.1223±0.0002895 − 

Std Dev    0.08649± 0.8205 

Underflow       0

Overflow        0

 / ndf 2χ  1.135 / 4

Constant  2.07± 10.69 
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Mean        0±      0 
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Underflow       0
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 / ndf 2χ 10 / 0− 2.644e

Constant  130.5±  58.7 

Mean      0.7649± 0.4506 

Sigma     1.2901± 0.2522 

1D pull distribution
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