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1D pull distribution

Mean   0.1205± 0.005728 

Std Dev    0.0852±  0.852 

Underflow       0
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 / ndf 2χ  5.246 / 5

Constant  2.53± 11.37 

Mean      0.13279± 0.07089 

Sigma     0.1511± 0.8465 

1D pull distribution
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1D pull distribution

Mean   0.1222±0.03406 − 
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1D pull distribution
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1D pull distribution

Mean    0.137±0.01729 − 

Std Dev    0.09689± 0.9689 

Underflow       0

Overflow        0

 / ndf 2χ  7.132 / 7

Constant  3.9±    17 
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1D pull distribution
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1D pull distribution
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p0        36.28± 25.02 

 / ndf 2χ  62.07 / 49
p0        36.28± 25.02 
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Mean   0.1576± 0.003435 

Std Dev    0.1114±  1.114 

Underflow       0
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Constant  3.08± 14.38 

Mean      0.09846± 0.05411 
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1D pull distribution
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p0        150.4± 19.04 
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Mean   0.1218±0.009291 − 
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Sigma     0.1152± 0.7762 

1D pull distribution
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Mean   0.2203± 0.06434 

Std Dev    0.1558±  1.558 
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1D pull distribution
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 / ndf 2χ  10.91 / 49
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 / ndf 2χ  10.91 / 49
p0         59.1± 3.666 
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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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 / ndf 2χ   36.3 / 49
p0          131±485.7 − 

lagr_asym_us_avg (ppb)
41

60
.0

41
60

.1
41

60
.2

41
60

.3
41

63
.0

41
64

.0
41

64
.1

41
64

.2
41

65
.0

41
65

.1
41

65
.2

41
66

.0
41

66
.1

41
66

.2
41

66
.3

41
69

.0
41

69
.1

41
70

.0
41

70
.1

41
70

.2
41

70
.3

41
71

.0
41

71
.1

41
71

.2
41

74
.0

41
74

.1
41

74
.2

41
75

.0
41

77
.0

41
77

.1
41

77
.2

41
77

.3
41

78
.0

41
78

.1
41

78
.2

41
78

.3
41

78
.4

41
79

.0
41

79
.1

41
79

.2
41

79
.3

41
79

.4
41

80
.0

41
80

.1
41

80
.2

41
81

.0
41

81
.1

41
81

.2
41

81
.3

41
81

.4

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

14

1D pull distribution

Mean   0.1205± 0.005728 

Std Dev    0.0852±  0.852 
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 / ndf 2χ  5.246 / 5

Constant  2.53± 11.37 
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1D pull distribution
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 / ndf 2χ  56.22 / 49
p0        126.8± 177.4 
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1D pull distribution

Mean   0.1499±0.009243 − 

Std Dev     0.106±   1.06 

Underflow       0

Overflow        0

 / ndf 2χ  3.475 / 6

Constant  1.936± 8.532 

Mean      0.23303± 0.04993 

Sigma     0.314± 1.258 

1D pull distribution
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 / ndf 2χ  37.55 / 49
p0        181.9±663.1 − 
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Mean   0.1226± 0.01057 

Std Dev    0.08666± 0.8666 

Underflow       0

Overflow        0

 / ndf 2χ  3.663 / 7

Constant  2.22± 11.63 

Mean      0.12992± 0.03493 

Sigma     0.1075± 0.8478 

1D pull distribution
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 / ndf 2χ  55.19 / 49

p0        181.2±308.3 − 
 / ndf 2χ  55.19 / 49

p0        181.2±308.3 − 
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1D pull distribution
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 / ndf 2χ  55.77 / 49
p0        14.05± 4.037 

 / ndf 2χ  55.77 / 49
p0        14.05± 4.037 
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Mean   0.1493± 0.0221 

Std Dev    0.1056±  1.056 

Underflow       0

Overflow        0

 / ndf 2χ  4.167 / 7

Constant  2.04± 10.29 
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1D pull distribution
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 / ndf 2χ  79.66 / 49
p0        5.926±1.301 − 

 / ndf 2χ  79.66 / 49
p0        5.926±1.301 − 
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1D pull distribution

Mean   0.1785± 0.01764 

Std Dev    0.1262±  1.262 

Underflow       0

Overflow        0

 / ndf 2χ  8.322 / 8

Constant  1.419± 6.602 

Mean      0.25031± 0.01862 

Sigma     0.273± 1.415 

1D pull distribution
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 / ndf 2χ  35.26 / 49
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1D pull distribution

Mean   0.1188±0.005685 − 

Std Dev    0.08397± 0.8397 

Underflow       0

Overflow        0

 / ndf 2χ  4.952 / 6

Constant  2.47± 12.04 

Mean      0.12640± 0.00539 

Sigma     0.1163± 0.7989 

1D pull distribution
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 / ndf 2χ  92.14 / 49
p0        9.156±0.9089 − 
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1D pull distribution

Mean    0.192± 0.01889 

Std Dev    0.1357±  1.357 

Underflow       0

Overflow        0

 / ndf 2χ   11.4 / 8

Constant  1.442± 6.448 

Mean      0.254853±0.004817 − 

Sigma     0.259± 1.329 

1D pull distribution
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 / ndf 2χ  72.51 / 49
p0        12.78±5.25 − 

 / ndf 2χ  72.51 / 49
p0        12.78±5.25 − 
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1D pull distribution

Mean   0.1703±0.02756 − 

Std Dev    0.1204±  1.204 

Underflow       0

Overflow        0

 / ndf 2χ  4.286 / 8

Constant  2.065± 9.352 

Mean      0.1669±0.2402 − 

Sigma     0.187± 1.053 

1D pull distribution
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0
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 / ndf 2χ  93.08 / 49
p0        7.746± 5.243 

 / ndf 2χ  93.08 / 49
p0        7.746± 5.243 
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1D pull distribution

Mean   0.1929± 0.0261 

Std Dev    0.1364±  1.364 

Underflow       0

Overflow        0

 / ndf 2χ  8.653 / 8

Constant  1.423± 6.363 

Mean      0.2953±0.2156 − 

Sigma     0.332± 1.484 

1D pull distribution
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 / ndf 2χ  50.76 / 49

p0        6.023± 0.7148 
 / ndf 2χ  50.76 / 49

p0        6.023± 0.7148 

diff_bpm16X (nm)
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1D pull distribution

Mean   0.1425± 0.01795 

Std Dev    0.1007±  1.007 

Underflow       0

Overflow        0

 / ndf 2χ  8.682 / 7

Constant  2.392± 9.955 

Mean      0.15473± 0.06997 

Sigma     0.1725± 0.8916 

1D pull distribution
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 / ndf 2χ  83.37 / 49
p0        2.423±1.124 − 

 / ndf 2χ  83.37 / 49
p0        2.423±1.124 − 
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1D pull distribution

Mean   0.1826±0.006507 − 

Std Dev    0.1291±  1.291 

Underflow       0

Overflow        0

 / ndf 2χ  7.343 / 9

Constant  1.582± 7.686 

Mean      0.2087± 0.1003 

Sigma     0.187± 1.205 

1D pull distribution
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 / ndf 2χ  34.15 / 49

p0        7.052±12.88 − 
 / ndf 2χ  34.15 / 49

p0        7.052±12.88 − 
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1D pull distribution

Mean   0.1169±0.01138 − 

Std Dev    0.08263± 0.8263 

Underflow       0

Overflow        0

 / ndf 2χ  4.057 / 5

Constant  3.01± 12.18 

Mean      0.1364± 0.1706 

Sigma     0.1997± 0.8377 

1D pull distribution
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0
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 / ndf 2χ  85.06 / 49
p0        4.796±10.36 − 

 / ndf 2χ  85.06 / 49
p0        4.796±10.36 − 
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1D pull distribution

Mean   0.1845± 0.007966 

Std Dev    0.1304±  1.304 

Underflow       0
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1D pull distribution
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Mean   0.1215±0.01013 − 

Std Dev    0.0859±  0.859 

Underflow       0
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 / ndf 2χ  6.033 / 5

Constant  1.869± 9.869 
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1D pull distribution
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1D pull distribution

Mean   0.2192± 0.0257 

Std Dev     0.155±   1.55 

Underflow       0

Overflow        0

 / ndf 2χ  7.498 / 9

Constant  1.176± 5.736 
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Sigma     0.337± 1.742 

1D pull distribution
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 / ndf 2χ      0 / 49
p0        9.003±     0 
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1D pull distribution

Mean        0±      0 

Std Dev         0±      0 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 4.291e

Constant  137.32± 65.12 

Mean      0.7267± 0.4495 

Sigma     1.2644± 0.2516 

1D pull distribution
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p0        4.513±     0 

 / ndf 2χ      0 / 49
p0        4.513±     0 
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1D pull distribution

Mean        0±      0 

Std Dev         0±      0 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 4.291e

Constant  137.32± 65.12 

Mean      0.7267± 0.4495 

Sigma     1.2644± 0.2516 

1D pull distribution
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 / ndf 2χ  48.58 / 49
p0        91.51±82.85 − 

 / ndf 2χ  48.58 / 49
p0        91.51±82.85 − 
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Mean   0.1393±0.03882 − 

Std Dev    0.09849± 0.9849 

Underflow       0

Overflow        0

 / ndf 2χ  6.525 / 7

Constant  3.74± 15.76 
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1D pull distribution
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 / ndf 2χ  59.77 / 49

p0        20.55±5.708 − 
 / ndf 2χ  59.77 / 49

p0        20.55±5.708 − 
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1D pull distribution

Mean   0.1546±0.01951 − 

Std Dev    0.1093±  1.093 

Underflow       0

Overflow        0

 / ndf 2χ  5.871 / 8

Constant  2.90± 13.15 

Mean      0.13017± 0.05744 

Sigma     0.1495± 0.7702 

1D pull distribution
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p0        22.86±4.1 −  
 / ndf 2χ  5.837 / 49
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1D pull distribution

Mean   0.0483± 0.01083 

Std Dev    0.03415± 0.3415 

Underflow       0

Overflow        0

 / ndf 2χ  1.958 / 2

Constant  7.02± 32.74 
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Sigma     0.0759± 0.3302 

1D pull distribution
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Mean   0.1648± 0.003591 

Std Dev    0.1165±  1.165 
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Constant  2.78± 13.05 
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1D pull distribution
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1D pull distribution
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Mean    0.219± 0.06397 
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1D pull distribution
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Mean   0.07821± 0.003092 
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1D pull distribution
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Mean   0.1406±0.0005759 − 
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Underflow       0

Overflow        0

 / ndf 2χ  5.246 / 7

Constant  1.99± 10.52 
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1D pull distribution
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1D pull distribution
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Mean   0.1519± 0.005893 
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1D pull distribution



4160.0
4160.1

4160.2
4160.3

4163.0
4164.0

4164.1
4164.2

4165.0
4165.1

4165.2
4166.0

4166.1
4166.2

4166.3
4169.0

4169.1
4170.0

4170.1
4170.2

4170.3
4171.0

4171.1
4171.2

4174.0
4174.1

4174.2
4175.0

4177.0
4177.1

4177.2
4177.3

4178.0
4178.1

4178.2
4178.3

4178.4
4179.0

4179.1
4179.2

4179.3
4179.4

4180.0
4180.1

4180.2
4181.0

4181.1
4181.2

4181.3
4181.4

10

20

30

40

50

R
M

S
 (

pp
m

)
corr_us_avg_bpm12Y RMS (ppm)corr_us_avg_bpm12Y RMS (ppm)



0.01.0 2.03.04.0 5.06.0 7.08.09.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.046.047.048.049.0

6000−

4000−

2000−

0

2000

4000

6000

 / ndf 2χ  20.59 / 49
p0        330.9± 348.2 

 / ndf 2χ  20.59 / 49
p0        330.9± 348.2 

corr_us_avg_bpm11X (ppb)
41

60
.0

41
60

.1
41

60
.2

41
60

.3
41

63
.0

41
64

.0
41

64
.1

41
64

.2
41

65
.0

41
65

.1
41

65
.2

41
66

.0
41

66
.1

41
66

.2
41

66
.3

41
69

.0
41

69
.1

41
70

.0
41

70
.1

41
70

.2
41

70
.3

41
71

.0
41

71
.1

41
71

.2
41

74
.0

41
74

.1
41

74
.2

41
75

.0
41

77
.0

41
77

.1
41

77
.2

41
77

.3
41

78
.0

41
78

.1
41

78
.2

41
78

.3
41

78
.4

41
79

.0
41

79
.1

41
79

.2
41

79
.3

41
79

.4
41

80
.0

41
80

.1
41

80
.2

41
81

.0
41

81
.1

41
81

.2
41

81
.3

41
81

.4

1−
0.5−

0
0.5

1

8− 6− 4− 2− 0 2 4 6 8
0

2

4

6

8

10

12

14

1D pull distribution

Mean   0.09075± 0.008347 

Std Dev    0.06417± 0.6417 

Underflow       0

Overflow        0

 / ndf 2χ   1.81 / 3

Constant  2.60± 14.34 

Mean      0.11604± 0.02798 

Sigma     0.0960± 0.7327 

1D pull distribution



4160.0
4160.1

4160.2
4160.3

4163.0
4164.0

4164.1
4164.2

4165.0
4165.1

4165.2
4166.0

4166.1
4166.2

4166.3
4169.0

4169.1
4170.0

4170.1
4170.2

4170.3
4171.0

4171.1
4171.2

4174.0
4174.1

4174.2
4175.0

4177.0
4177.1

4177.2
4177.3

4178.0
4178.1

4178.2
4178.3

4178.4
4179.0

4179.1
4179.2

4179.3
4179.4

4180.0
4180.1

4180.2
4181.0

4181.1
4181.2

4181.3
4181.4

140

150

160

170

180

190
R

M
S

 (
pp

m
)

corr_us_avg_bpm11X RMS (ppm)corr_us_avg_bpm11X RMS (ppm)



0.01.0 2.03.04.0 5.06.0 7.08.09.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.046.047.048.049.0
500−

400−

300−

200−

100−

0

100

200

300

400
 / ndf 2χ  50.76 / 49

p0        17.34±6.36 − 
 / ndf 2χ  50.76 / 49

p0        17.34±6.36 − 

corr_us_avg_bpm11Y (ppb)
41

60
.0

41
60

.1
41

60
.2

41
60

.3
41

63
.0

41
64

.0
41

64
.1

41
64

.2
41

65
.0

41
65

.1
41

65
.2

41
66

.0
41

66
.1

41
66

.2
41

66
.3

41
69

.0
41

69
.1

41
70

.0
41

70
.1

41
70

.2
41

70
.3

41
71

.0
41

71
.1

41
71

.2
41

74
.0

41
74

.1
41

74
.2

41
75

.0
41

77
.0

41
77

.1
41

77
.2

41
77

.3
41

78
.0

41
78

.1
41

78
.2

41
78

.3
41

78
.4

41
79

.0
41

79
.1

41
79

.2
41

79
.3

41
79

.4
41

80
.0

41
80

.1
41

80
.2

41
81

.0
41

81
.1

41
81

.2
41

81
.3

41
81

.4

3−
2−
1−
0
1
2

8− 6− 4− 2− 0 2 4 6 8
0

2

4

6

8

10

12

14

16

1D pull distribution

Mean   0.1425±0.01094 − 

Std Dev    0.1008±  1.008 

Underflow       0

Overflow        0

 / ndf 2χ  6.556 / 6

Constant  1.628± 7.692 

Mean      0.2519± 0.1718 

Sigma     0.300± 1.335 

1D pull distribution



4160.0
4160.1

4160.2
4160.3

4163.0
4164.0

4164.1
4164.2

4165.0
4165.1

4165.2
4166.0

4166.1
4166.2

4166.3
4169.0

4169.1
4170.0

4170.1
4170.2

4170.3
4171.0

4171.1
4171.2

4174.0
4174.1

4174.2
4175.0

4177.0
4177.1

4177.2
4177.3

4178.0
4178.1

4178.2
4178.3

4178.4
4179.0

4179.1
4179.2

4179.3
4179.4

4180.0
4180.1

4180.2
4181.0

4181.1
4181.2

4181.3
4181.4

5

10

15

20

25

30
R

M
S

 (
pp

m
)

corr_us_avg_bpm11Y RMS (ppm)corr_us_avg_bpm11Y RMS (ppm)



0.01.0 2.03.04.0 5.06.0 7.08.09.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.046.047.048.049.0

100−

50−

0

50

100

 / ndf 2χ      0 / 49
p0        9.181±     0 

 / ndf 2χ      0 / 49
p0        9.181±     0 

corr_us_avg_bpm8X (ppb)
41

60
.0

41
60

.1
41

60
.2

41
60

.3
41

63
.0

41
64

.0
41

64
.1

41
64

.2
41

65
.0

41
65

.1
41

65
.2

41
66

.0
41

66
.1

41
66

.2
41

66
.3

41
69

.0
41

69
.1

41
70

.0
41

70
.1

41
70

.2
41

70
.3

41
71

.0
41

71
.1

41
71

.2
41

74
.0

41
74

.1
41

74
.2

41
75

.0
41

77
.0

41
77

.1
41

77
.2

41
77

.3
41

78
.0

41
78

.1
41

78
.2

41
78

.3
41

78
.4

41
79

.0
41

79
.1

41
79

.2
41

79
.3

41
79

.4
41

80
.0

41
80

.1
41

80
.2

41
81

.0
41

81
.1

41
81

.2
41

81
.3

41
81

.40
0.2
0.4
0.6
0.8

1

8− 6− 4− 2− 0 2 4 6 8
0

10

20

30

40

50

1D pull distribution

Mean        0±      0 

Std Dev         0±      0 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 4.291e

Constant  137.32± 65.12 

Mean      0.7267± 0.4495 

Sigma     1.2644± 0.2516 

1D pull distribution



4160.0
4160.1

4160.2
4160.3

4163.0
4164.0

4164.1
4164.2

4165.0
4165.1

4165.2
4166.0

4166.1
4166.2

4166.3
4169.0

4169.1
4170.0

4170.1
4170.2

4170.3
4171.0

4171.1
4171.2

4174.0
4174.1

4174.2
4175.0

4177.0
4177.1

4177.2
4177.3

4178.0
4178.1

4178.2
4178.3

4178.4
4179.0

4179.1
4179.2

4179.3
4179.4

4180.0
4180.1

4180.2
4181.0

4181.1
4181.2

4181.3
4181.4

0

0.2

0.4

0.6

0.8

1

R
M

S
 (

pp
m

)
corr_us_avg_bpm8X RMS (ppm)corr_us_avg_bpm8X RMS (ppm)



0.01.0 2.03.04.0 5.06.0 7.08.09.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.046.047.048.049.0

100−

50−

0

50

100

 / ndf 2χ      0 / 49
p0        9.492±     0 

 / ndf 2χ      0 / 49
p0        9.492±     0 

corr_us_avg_bpm8Y (ppb)
41

60
.0

41
60

.1
41

60
.2

41
60

.3
41

63
.0

41
64

.0
41

64
.1

41
64

.2
41

65
.0

41
65

.1
41

65
.2

41
66

.0
41

66
.1

41
66

.2
41

66
.3

41
69

.0
41

69
.1

41
70

.0
41

70
.1

41
70

.2
41

70
.3

41
71

.0
41

71
.1

41
71

.2
41

74
.0

41
74

.1
41

74
.2

41
75

.0
41

77
.0

41
77

.1
41

77
.2

41
77

.3
41

78
.0

41
78

.1
41

78
.2

41
78

.3
41

78
.4

41
79

.0
41

79
.1

41
79

.2
41

79
.3

41
79

.4
41

80
.0

41
80

.1
41

80
.2

41
81

.0
41

81
.1

41
81

.2
41

81
.3

41
81

.40
0.2
0.4
0.6
0.8

1

8− 6− 4− 2− 0 2 4 6 8
0

10

20

30

40

50

1D pull distribution

Mean        0±      0 

Std Dev         0±      0 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 4.291e

Constant  137.32± 65.12 

Mean      0.7267± 0.4495 

Sigma     1.2644± 0.2516 

1D pull distribution



4160.0
4160.1

4160.2
4160.3

4163.0
4164.0

4164.1
4164.2

4165.0
4165.1

4165.2
4166.0

4166.1
4166.2

4166.3
4169.0

4169.1
4170.0

4170.1
4170.2

4170.3
4171.0

4171.1
4171.2

4174.0
4174.1

4174.2
4175.0

4177.0
4177.1

4177.2
4177.3

4178.0
4178.1

4178.2
4178.3

4178.4
4179.0

4179.1
4179.2

4179.3
4179.4

4180.0
4180.1

4180.2
4181.0

4181.1
4181.2

4181.3
4181.4

0

0.2

0.4

0.6

0.8

1

R
M

S
 (

pp
m

)
corr_us_avg_bpm8Y RMS (ppm)corr_us_avg_bpm8Y RMS (ppm)



0.01.0 2.03.04.0 5.06.0 7.08.09.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.046.047.048.049.0

6000−

4000−

2000−

0

2000

4000

6000

8000

 / ndf 2χ  39.01 / 49
p0        316.1±102.6 − 

 / ndf 2χ  39.01 / 49
p0        316.1±102.6 − 

corr_us_dd_bpm4eX (ppb)
41

60
.0

41
60

.1
41

60
.2

41
60

.3
41

63
.0

41
64

.0
41

64
.1

41
64

.2
41

65
.0

41
65

.1
41

65
.2

41
66

.0
41

66
.1

41
66

.2
41

66
.3

41
69

.0
41

69
.1

41
70

.0
41

70
.1

41
70

.2
41

70
.3

41
71

.0
41

71
.1

41
71

.2
41

74
.0

41
74

.1
41

74
.2

41
75

.0
41

77
.0

41
77

.1
41

77
.2

41
77

.3
41

78
.0

41
78

.1
41

78
.2

41
78

.3
41

78
.4

41
79

.0
41

79
.1

41
79

.2
41

79
.3

41
79

.4
41

80
.0

41
80

.1
41

80
.2

41
81

.0
41

81
.1

41
81

.2
41

81
.3

41
81

.4

1.5−
1−

0.5−
0

0.5
1

1.5
2

2.5

8− 6− 4− 2− 0 2 4 6 8
0

2

4

6

8

10

12

1D pull distribution

Mean   0.1249±0.02021 − 

Std Dev    0.0883±  0.883 

Underflow       0

Overflow        0

 / ndf 2χ  1.764 / 5

Constant  2.45± 11.67 

Mean      0.1527±0.1236 − 

Sigma     0.180± 0.931 

1D pull distribution



4160.0
4160.1

4160.2
4160.3

4163.0
4164.0

4164.1
4164.2

4165.0
4165.1

4165.2
4166.0

4166.1
4166.2

4166.3
4169.0

4169.1
4170.0

4170.1
4170.2

4170.3
4171.0

4171.1
4171.2

4174.0
4174.1

4174.2
4175.0

4177.0
4177.1

4177.2
4177.3

4178.0
4178.1

4178.2
4178.3

4178.4
4179.0

4179.1
4179.2

4179.3
4179.4

4180.0
4180.1

4180.2
4181.0

4181.1
4181.2

4181.3
4181.4

120

140

160

180

200

220

240

260

280
R

M
S

 (
pp

m
)

corr_us_dd_bpm4eX RMS (ppm)corr_us_dd_bpm4eX RMS (ppm)



0.01.0 2.03.04.0 5.06.0 7.08.09.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.046.047.048.049.0

800−

600−

400−

200−

0

200

400

600

800
 / ndf 2χ  28.09 / 49

p0        39.72±33.63 − 
 / ndf 2χ  28.09 / 49

p0        39.72±33.63 − 

corr_us_dd_bpm4eY (ppb)
41

60
.0

41
60

.1
41

60
.2

41
60

.3
41

63
.0

41
64

.0
41

64
.1

41
64

.2
41

65
.0

41
65

.1
41

65
.2

41
66

.0
41

66
.1

41
66

.2
41

66
.3

41
69

.0
41

69
.1

41
70

.0
41

70
.1

41
70

.2
41

70
.3

41
71

.0
41

71
.1

41
71

.2
41

74
.0

41
74

.1
41

74
.2

41
75

.0
41

77
.0

41
77

.1
41

77
.2

41
77

.3
41

78
.0

41
78

.1
41

78
.2

41
78

.3
41

78
.4

41
79

.0
41

79
.1

41
79

.2
41

79
.3

41
79

.4
41

80
.0

41
80

.1
41

80
.2

41
81

.0
41

81
.1

41
81

.2
41

81
.3

41
81

.4

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

14

16

18

20

22

24

1D pull distribution

Mean    0.106± 0.01398 

Std Dev    0.07494± 0.7494 

Underflow       0

Overflow        0

 / ndf 2χ  9.649 / 4

Constant  7.23± 13.98 

Mean      0.2360± 0.1898 

Sigma     0.3191± 0.6199 

1D pull distribution



4160.0
4160.1

4160.2
4160.3

4163.0
4164.0

4164.1
4164.2

4165.0
4165.1

4165.2
4166.0

4166.1
4166.2

4166.3
4169.0

4169.1
4170.0

4170.1
4170.2

4170.3
4171.0

4171.1
4171.2

4174.0
4174.1

4174.2
4175.0

4177.0
4177.1

4177.2
4177.3

4178.0
4178.1

4178.2
4178.3

4178.4
4179.0

4179.1
4179.2

4179.3
4179.4

4180.0
4180.1

4180.2
4181.0

4181.1
4181.2

4181.3
4181.4

5

10

15

20

25

30

35

R
M

S
 (

pp
m

)
corr_us_dd_bpm4eY RMS (ppm)corr_us_dd_bpm4eY RMS (ppm)



0.01.0 2.03.04.0 5.06.0 7.08.09.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.046.047.048.049.0
500−

400−

300−

200−

100−

0

100

200

300

400

 / ndf 2χ  12.01 / 49
p0        21.92±4.582 − 

 / ndf 2χ  12.01 / 49
p0        21.92±4.582 − 

corr_us_dd_bpm4aX (ppb)
41

60
.0

41
60

.1
41

60
.2

41
60

.3
41

63
.0

41
64

.0
41

64
.1

41
64

.2
41

65
.0

41
65

.1
41

65
.2

41
66

.0
41

66
.1

41
66

.2
41

66
.3

41
69

.0
41

69
.1

41
70

.0
41

70
.1

41
70

.2
41

70
.3

41
71

.0
41

71
.1

41
71

.2
41

74
.0

41
74

.1
41

74
.2

41
75

.0
41

77
.0

41
77

.1
41

77
.2

41
77

.3
41

78
.0

41
78

.1
41

78
.2

41
78

.3
41

78
.4

41
79

.0
41

79
.1

41
79

.2
41

79
.3

41
79

.4
41

80
.0

41
80

.1
41

80
.2

41
81

.0
41

81
.1

41
81

.2
41

81
.3

41
81

.4

1.5−
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

1D pull distribution

Mean   0.06932±05 − 7.09e

Std Dev    0.04902± 0.4902 

Underflow       0

Overflow        0

 / ndf 2χ  0.8621 / 3

Constant  3.54± 18.94 

Mean      0.09365±0.01034 − 

Sigma     0.0805± 0.5668 

1D pull distribution



4160.0
4160.1

4160.2
4160.3

4163.0
4164.0

4164.1
4164.2

4165.0
4165.1

4165.2
4166.0

4166.1
4166.2

4166.3
4169.0

4169.1
4170.0

4170.1
4170.2

4170.3
4171.0

4171.1
4171.2

4174.0
4174.1

4174.2
4175.0

4177.0
4177.1

4177.2
4177.3

4178.0
4178.1

4178.2
4178.3

4178.4
4179.0

4179.1
4179.2

4179.3
4179.4

4180.0
4180.1

4180.2
4181.0

4181.1
4181.2

4181.3
4181.4

2

4

6

8

10

12

14

16

18

R
M

S
 (

pp
m

)
corr_us_dd_bpm4aX RMS (ppm)corr_us_dd_bpm4aX RMS (ppm)



0.01.0 2.03.04.0 5.06.0 7.08.09.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.046.047.048.049.0

1000−

500−

0

500

1000

1500

 / ndf 2χ  65.82 / 49
p0        50.85± 38.95 

 / ndf 2χ  65.82 / 49
p0        50.85± 38.95 

corr_us_dd_bpm4aY (ppb)
41

60
.0

41
60

.1
41

60
.2

41
60

.3
41

63
.0

41
64

.0
41

64
.1

41
64

.2
41

65
.0

41
65

.1
41

65
.2

41
66

.0
41

66
.1

41
66

.2
41

66
.3

41
69

.0
41

69
.1

41
70

.0
41

70
.1

41
70

.2
41

70
.3

41
71

.0
41

71
.1

41
71

.2
41

74
.0

41
74

.1
41

74
.2

41
75

.0
41

77
.0

41
77

.1
41

77
.2

41
77

.3
41

78
.0

41
78

.1
41

78
.2

41
78

.3
41

78
.4

41
79

.0
41

79
.1

41
79

.2
41

79
.3

41
79

.4
41

80
.0

41
80

.1
41

80
.2

41
81

.0
41

81
.1

41
81

.2
41

81
.3

41
81

.4

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   0.1622±0.02591 − 

Std Dev    0.1147±  1.147 

Underflow       0

Overflow        0

 / ndf 2χ   10.8 / 8

Constant  1.669± 7.795 

Mean      0.1877±0.1654 − 

Sigma     0.170± 1.085 

1D pull distribution



4160.0
4160.1

4160.2
4160.3

4163.0
4164.0

4164.1
4164.2

4165.0
4165.1

4165.2
4166.0

4166.1
4166.2

4166.3
4169.0

4169.1
4170.0

4170.1
4170.2

4170.3
4171.0

4171.1
4171.2

4174.0
4174.1

4174.2
4175.0

4177.0
4177.1

4177.2
4177.3

4178.0
4178.1

4178.2
4178.3

4178.4
4179.0

4179.1
4179.2

4179.3
4179.4

4180.0
4180.1

4180.2
4181.0

4181.1
4181.2

4181.3
4181.4

10

20

30

40

50

60

70
R

M
S

 (
pp

m
)

corr_us_dd_bpm4aY RMS (ppm)corr_us_dd_bpm4aY RMS (ppm)



0.01.0 2.03.04.0 5.06.0 7.08.09.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.046.047.048.049.0

6000−

4000−

2000−

0

2000

4000

6000

8000  / ndf 2χ  67.99 / 49
p0        240.5±85.33 − 

 / ndf 2χ  67.99 / 49
p0        240.5±85.33 − 

corr_us_dd_bpm1X (ppb)
41

60
.0

41
60

.1
41

60
.2

41
60

.3
41

63
.0

41
64

.0
41

64
.1

41
64

.2
41

65
.0

41
65

.1
41

65
.2

41
66

.0
41

66
.1

41
66

.2
41

66
.3

41
69

.0
41

69
.1

41
70

.0
41

70
.1

41
70

.2
41

70
.3

41
71

.0
41

71
.1

41
71

.2
41

74
.0

41
74

.1
41

74
.2

41
75

.0
41

77
.0

41
77

.1
41

77
.2

41
77

.3
41

78
.0

41
78

.1
41

78
.2

41
78

.3
41

78
.4

41
79

.0
41

79
.1

41
79

.2
41

79
.3

41
79

.4
41

80
.0

41
80

.1
41

80
.2

41
81

.0
41

81
.1

41
81

.2
41

81
.3

41
81

.4

2−
1−
0
1
2
3

8− 6− 4− 2− 0 2 4 6 8
0

2

4

6

8

10

12

1D pull distribution

Mean   0.1649±0.02452 − 

Std Dev    0.1166±  1.166 

Underflow       0

Overflow        0

 / ndf 2χ  5.006 / 8

Constant  2.097± 8.915 

Mean      0.1769±0.2231 − 

Sigma     0.213± 1.087 

1D pull distribution



4160.0
4160.1

4160.2
4160.3

4163.0
4164.0

4164.1
4164.2

4165.0
4165.1

4165.2
4166.0

4166.1
4166.2

4166.3
4169.0

4169.1
4170.0

4170.1
4170.2

4170.3
4171.0

4171.1
4171.2

4174.0
4174.1

4174.2
4175.0

4177.0
4177.1

4177.2
4177.3

4178.0
4178.1

4178.2
4178.3

4178.4
4179.0

4179.1
4179.2

4179.3
4179.4

4180.0
4180.1

4180.2
4181.0

4181.1
4181.2

4181.3
4181.4

100

120

140

160

180

200

R
M

S
 (

pp
m

)
corr_us_dd_bpm1X RMS (ppm)corr_us_dd_bpm1X RMS (ppm)



0.01.0 2.03.04.0 5.06.0 7.08.09.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.046.047.048.049.0

800−

600−

400−

200−

0

200

400

600
 / ndf 2χ  136.9 / 49

p0        15.43± 12.85 
 / ndf 2χ  136.9 / 49

p0        15.43± 12.85 

corr_us_dd_bpm1Y (ppb)
41

60
.0

41
60

.1
41

60
.2

41
60

.3
41

63
.0

41
64

.0
41

64
.1

41
64

.2
41

65
.0

41
65

.1
41

65
.2

41
66

.0
41

66
.1

41
66

.2
41

66
.3

41
69

.0
41

69
.1

41
70

.0
41

70
.1

41
70

.2
41

70
.3

41
71

.0
41

71
.1

41
71

.2
41

74
.0

41
74

.1
41

74
.2

41
75

.0
41

77
.0

41
77

.1
41

77
.2

41
77

.3
41

78
.0

41
78

.1
41

78
.2

41
78

.3
41

78
.4

41
79

.0
41

79
.1

41
79

.2
41

79
.3

41
79

.4
41

80
.0

41
80

.1
41

80
.2

41
81

.0
41

81
.1

41
81

.2
41

81
.3

41
81

.4

6−
4−
2−
0
2
4

8− 6− 4− 2− 0 2 4 6 8
0

2

4

6

8

10

12

1D pull distribution

Mean   0.2339± 0.04577 

Std Dev    0.1654±  1.654 

Underflow       0

Overflow        0

 / ndf 2χ  11.99 / 10

Constant  3.56± 11.38 

Mean      0.1320±0.1563 − 

Sigma     0.1905± 0.7109 

1D pull distribution
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1D pull distribution
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 / ndf 2χ  15.92 / 49
p0        6.868±6.376 − 

corr_us_dd_bpm16Y (ppb)
41

60
.0

41
60

.1
41

60
.2

41
60

.3
41

63
.0

41
64

.0
41

64
.1

41
64

.2
41

65
.0

41
65

.1
41

65
.2

41
66

.0
41

66
.1

41
66

.2
41

66
.3

41
69

.0
41

69
.1

41
70

.0
41

70
.1

41
70

.2
41

70
.3

41
71

.0
41

71
.1

41
71

.2
41

74
.0

41
74

.1
41

74
.2

41
75

.0
41

77
.0

41
77

.1
41

77
.2

41
77

.3
41

78
.0

41
78

.1
41

78
.2

41
78

.3
41

78
.4

41
79

.0
41

79
.1

41
79

.2
41

79
.3

41
79

.4
41

80
.0

41
80

.1
41

80
.2

41
81

.0
41

81
.1

41
81

.2
41

81
.3

41
81

.4

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   0.07981± 0.001834 

Std Dev    0.05643± 0.5643 

Underflow       0

Overflow        0

 / ndf 2χ  5.947 / 4

Constant  5.83± 21.99 

Mean      0.0699± 0.1309 

Sigma     0.0931± 0.4263 

1D pull distribution



4160.0
4160.1

4160.2
4160.3

4163.0
4164.0

4164.1
4164.2

4165.0
4165.1

4165.2
4166.0

4166.1
4166.2

4166.3
4169.0

4169.1
4170.0

4170.1
4170.2

4170.3
4171.0

4171.1
4171.2

4174.0
4174.1

4174.2
4175.0

4177.0
4177.1

4177.2
4177.3

4178.0
4178.1

4178.2
4178.3

4178.4
4179.0

4179.1
4179.2

4179.3
4179.4

4180.0
4180.1

4180.2
4181.0

4181.1
4181.2

4181.3
4181.4

1

2

3

4

5

6

R
M

S
 (

pp
m

)

corr_us_dd_bpm16Y RMS (ppm)corr_us_dd_bpm16Y RMS (ppm)



0.01.0 2.03.04.0 5.06.0 7.08.09.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.046.047.048.049.0

800−

600−

400−

200−

0

200

400

600

800
 / ndf 2χ  18.28 / 49

p0        33.76± 37.11 
 / ndf 2χ  18.28 / 49
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1D pull distribution
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1D pull distribution
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Mean   0.1535±0.01956 − 

Std Dev    0.1085±  1.085 

Underflow       0
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Constant  2.253± 9.807 
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Sigma     0.220± 1.051 

1D pull distribution
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Mean    0.237± 0.06863 

Std Dev    0.1675±  1.675 

Underflow       0

Overflow        0

 / ndf 2χ  17.24 / 9

Constant  2.86± 12.56 

Mean      0.1023± 0.3076 
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1D pull distribution
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 / ndf 2χ  39.71 / 49
p0        188.4± 4.292 
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Mean    0.126±0.01319 − 

Std Dev    0.08911± 0.8911 

Underflow       0

Overflow        0

 / ndf 2χ  4.508 / 5

Constant  2.60± 13.91 
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1D pull distribution
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 / ndf 2χ  47.37 / 49
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 / ndf 2χ  47.37 / 49
p0        31.34±  3.91 
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Mean   0.1377±0.0001608 − 

Std Dev    0.09734± 0.9734 

Underflow       0

Overflow        0

 / ndf 2χ  4.224 / 6

Constant  1.891± 9.379 
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Sigma     0.221± 1.135 

1D pull distribution
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 / ndf 2χ  27.65 / 49
p0        158.8± 242.3 

 / ndf 2χ  27.65 / 49
p0        158.8± 242.3 
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1D pull distribution

Mean   0.1052± 0.008852 

Std Dev    0.07436± 0.7436 

Underflow       0

Overflow        0

 / ndf 2χ   5.95 / 5

Constant  3.59± 16.61 

Mean      0.09423±0.09032 − 

Sigma     0.0877± 0.5645 

1D pull distribution



4160.0
4160.1

4160.2
4160.3

4163.0
4164.0

4164.1
4164.2

4165.0
4165.1

4165.2
4166.0

4166.1
4166.2

4166.3
4169.0

4169.1
4170.0

4170.1
4170.2

4170.3
4171.0

4171.1
4171.2

4174.0
4174.1

4174.2
4175.0

4177.0
4177.1

4177.2
4177.3

4178.0
4178.1

4178.2
4178.3

4178.4
4179.0

4179.1
4179.2

4179.3
4179.4

4180.0
4180.1

4180.2
4181.0

4181.1
4181.2

4181.3
4181.4

50

60

70

80

90

100

110

120

130

R
M

S
 (

pp
m

)
corr_usl_bpm12X RMS (ppm)corr_usl_bpm12X RMS (ppm)



0.01.0 2.03.04.0 5.06.0 7.08.09.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.046.047.048.049.0

1500−

1000−

500−

0

500

1000

 / ndf 2χ  65.94 / 49
p0        42.84±79.69 − 

 / ndf 2χ  65.94 / 49
p0        42.84±79.69 − 
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Mean   0.1624± 0.008891 

Std Dev    0.1148±  1.148 

Underflow       0

Overflow        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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Mean   0.1941± 0.02188 
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 / ndf 2χ  8.879 / 9
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1D pull distribution
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Mean   0.1793± 0.0347 

Std Dev    0.1268±  1.268 

Underflow       0

Overflow        0

 / ndf 2χ  6.727 / 8

Constant  2.229± 8.338 

Mean      0.2116± 0.2724 

Sigma     0.275± 1.126 

1D pull distribution
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p0        24.11±17.6 − 
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1D pull distribution

Mean   0.1988± 0.03767 

Std Dev    0.1406±  1.406 

Underflow       0

Overflow        0

 / ndf 2χ  20.81 / 8

Constant  2.81±  7.74 

Mean      0.26352±0.06943 − 

Sigma     0.3074± 0.8257 

1D pull distribution
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 / ndf 2χ   59.3 / 49
p0        117.5±  3.04 
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1D pull distribution

Mean    0.154± 0.02378 

Std Dev    0.1089±  1.089 

Underflow       0

Overflow        0

 / ndf 2χ   6.69 / 7

Constant  2.81± 10.49 

Mean      0.1486± 0.1059 

Sigma     0.216± 0.891 

1D pull distribution
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 / ndf 2χ  49.19 / 49
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Mean   0.1403±0.0009712 − 

Std Dev    0.09918± 0.9918 

Underflow       0

Overflow        0

 / ndf 2χ  5.829 / 6

Constant  1.879± 9.916 

Mean      0.2013±0.1557 − 

Sigma     0.160± 1.018 

1D pull distribution
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Mean   0.08438± 0.007257 

Std Dev    0.05967± 0.5967 

Underflow       0

Overflow        0

 / ndf 2χ   4.68 / 4

Constant  2.9±  14.3 

Mean      0.107443±0.007682 − 

Sigma     0.0972± 0.6804 

1D pull distribution
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p0        41.37±69.58 − 

 / ndf 2χ  48.46 / 49
p0        41.37±69.58 − 
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1D pull distribution

Mean   0.1392± 0.002578 

Std Dev    0.09845± 0.9845 

Underflow       0

Overflow        0

 / ndf 2χ  7.349 / 7

Constant  2.6±  10.4 

Mean      0.16677± 0.01171 

Sigma     0.1852± 0.8787 

1D pull distribution



4160.0
4160.1

4160.2
4160.3

4163.0
4164.0

4164.1
4164.2

4165.0
4165.1

4165.2
4166.0

4166.1
4166.2

4166.3
4169.0

4169.1
4170.0

4170.1
4170.2

4170.3
4171.0

4171.1
4171.2

4174.0
4174.1

4174.2
4175.0

4177.0
4177.1

4177.2
4177.3

4178.0
4178.1

4178.2
4178.3

4178.4
4179.0

4179.1
4179.2

4179.3
4179.4

4180.0
4180.1

4180.2
4181.0

4181.1
4181.2

4181.3
4181.4

5

10

15

20

25

30

35

40

45

R
M

S
 (

pp
m

)
corr_usr_bpm12Y RMS (ppm)corr_usr_bpm12Y RMS (ppm)



0.01.0 2.03.04.0 5.06.0 7.08.09.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.046.047.048.049.0

6000−

4000−

2000−

0

2000

4000

6000

8000
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p0        391.6± 426.4 
 / ndf 2χ  21.49 / 49

p0        391.6± 426.4 
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