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p0        110.6± 15.43 

 / ndf 2χ  37.71 / 40
p0        110.6± 15.43 
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1D pull distribution

Mean   0.1498± 0.007738 

Std Dev    0.1059±  0.959 

Underflow       0

Overflow        0

 / ndf 2χ  2.624 / 5

Constant  1.919± 8.095 

Mean      0.19346± 0.09602 

Sigma     0.233± 1.052 

1D pull distribution
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 / ndf 2χ  42.32 / 40

p0        415.6± 283.9 
 / ndf 2χ  42.32 / 40

p0        415.6± 283.9 
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1D pull distribution

Mean   0.1586± 0.02965 

Std Dev    0.1122±  1.016 

Underflow       0

Overflow        0

 / ndf 2χ   3.23 / 6

Constant  1.593± 7.106 

Mean      0.23467±0.01231 − 

Sigma     0.240± 1.187 

1D pull distribution
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 / ndf 2χ   46.2 / 40
p0        151.3± 164.2 

 / ndf 2χ   46.2 / 40
p0        151.3± 164.2 
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1D pull distribution

Mean   0.1656± 0.05361 

Std Dev    0.1171±   1.06 

Underflow       0

Overflow        0

 / ndf 2χ  4.179 / 7

Constant  1.796± 8.378 

Mean      0.16538± 0.07204 

Sigma     0.1405± 0.9461 

1D pull distribution
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 / ndf 2χ  46.17 / 40

p0        382.6± 375.8 
 / ndf 2χ  46.17 / 40

p0        382.6± 375.8 
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1D pull distribution

Mean   0.1656± 0.03634 

Std Dev    0.1171±  1.061 

Underflow       0

Overflow        0

 / ndf 2χ  4.121 / 5

Constant  1.377± 6.331 

Mean      0.3468± 0.1692 

Sigma     0.387± 1.439 

1D pull distribution
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 / ndf 2χ  40.31 / 40
p0        201.5± 60.58 

 / ndf 2χ  40.31 / 40
p0        201.5± 60.58 
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1D pull distribution

Mean   0.1548± 0.01243 

Std Dev    0.1095± 0.9915 

Underflow       0

Overflow        0

 / ndf 2χ  2.653 / 5

Constant  1.462± 7.272 

Mean      0.268± 0.105 

Sigma     0.234± 1.285 

1D pull distribution



6091.0
6091.1

6091.2
6093.0

6093.1
6093.2

6093.3
6093.4

6093.5
6094.0

6094.1
6094.2

6098.0
6098.1

6098.2
6098.3

6098.4
6098.5

6098.6
6099.0

6099.1
6099.2

6102.0
6102.1

6102.2
6102.3

6103.0
6103.1

6103.2
6103.3

6103.4
6103.5

6104.0
6104.1

6104.2
6104.3

6104.4
6104.5

6104.6
6104.7

6105.0

115

120

125

130

135

140

R
M

S
 (

pp
m

)
reg_asym_sam5 RMS (ppm)reg_asym_sam5 RMS (ppm)



0.0 1.02.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.0

5000−

4000−

3000−

2000−

1000−

0

1000

2000

3000

 / ndf 2χ  36.24 / 40
p0        180.5±143.9 − 

 / ndf 2χ  36.24 / 40
p0        180.5±143.9 − 
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1D pull distribution

Mean   0.1468±0.01212 − 

Std Dev    0.1038± 0.9401 

Underflow       0

Overflow        0

 / ndf 2χ   1.47 / 5

Constant  1.872± 9.013 

Mean      0.20962± 0.07003 

Sigma     0.1857± 0.9954 

1D pull distribution
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 / ndf 2χ  59.82 / 40

p0        106.4±82.91 − 
 / ndf 2χ  59.82 / 40

p0        106.4±82.91 − 
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1D pull distribution

Mean   0.1886±0.02247 − 

Std Dev    0.1334±  1.208 

Underflow       0

Overflow        0

 / ndf 2χ  4.511 / 7

Constant  1.256± 5.804 

Mean      0.29691± 0.02565 

Sigma     0.296± 1.463 

1D pull distribution
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 / ndf 2χ  42.66 / 40
p0        92.85±196.2 − 

 / ndf 2χ  42.66 / 40
p0        92.85±196.2 − 
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1D pull distribution

Mean   0.1593± 0.01973 

Std Dev    0.1126±   1.02 

Underflow       0

Overflow        0

 / ndf 2χ  7.674 / 6

Constant  2.603± 7.687 

Mean      0.2014± 0.1596 

Sigma     0.300± 0.939 

1D pull distribution
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 / ndf 2χ  39.09 / 40
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Constant  1.673± 8.029 
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Sigma     0.232± 1.182 

1D pull distribution
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1D pull distribution

Mean   0.1504± 0.03882 

Std Dev    0.1064± 0.9632 

Underflow       0

Overflow        0

 / ndf 2χ  2.401 / 5

Constant  1.494± 7.188 

Mean      0.24970± 0.02068 

Sigma     0.251± 1.249 

1D pull distribution
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Mean   0.1769± 0.02615 

Std Dev    0.1251±  1.132 

Underflow       0
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 / ndf 2χ  12.35 / 7

Constant  1.116± 4.526 

Mean      0.3699± 0.1072 

Sigma     0.400± 1.553 

1D pull distribution
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Mean   0.1696± 0.03651 

Std Dev    0.1199±  1.086 

Underflow       0

Overflow        0

 / ndf 2χ  9.261 / 5

Constant  1.06±  4.51 

Mean      1.0958± 0.2655 

Sigma     1.694± 2.398 

1D pull distribution
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1D pull distribution

Mean   0.1555±0.005183 − 

Std Dev    0.1099± 0.9955 

Underflow       0

Overflow        0

 / ndf 2χ  3.632 / 6

Constant  1.571± 7.495 

Mean      0.21154± 0.07653 

Sigma     0.2±   1.1 

1D pull distribution
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Mean   0.1616± 0.02173 

Std Dev    0.1143±  1.035 

Underflow       0
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 / ndf 2χ  1.066 / 6

Constant  1.489± 7.338 

Mean      0.22826±0.04119 − 

Sigma     0.210± 1.226 

1D pull distribution
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1D pull distribution

Mean   0.1679± 0.0587 

Std Dev    0.1187±  1.075 

Underflow       0

Overflow        0

 / ndf 2χ  6.188 / 6

Constant  1.952± 7.386 

Mean      0.19485± 0.06043 

Sigma     0.243± 1.028 

1D pull distribution
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1D pull distribution

Mean   0.1583± 0.03408 

Std Dev    0.1119±  1.013 

Underflow       0

Overflow        0

 / ndf 2χ  2.946 / 5

Constant  1.449± 6.978 

Mean      0.26070± 0.01305 

Sigma     0.262± 1.279 

1D pull distribution
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1D pull distribution

Mean   0.1431± 0.02581 

Std Dev    0.1012±  0.916 

Underflow       0

Overflow        0

 / ndf 2χ  5.151 / 5

Constant  1.74±  7.57 

Mean      0.29614±0.07392 − 

Sigma     0.28±  1.12 

1D pull distribution
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310×  / ndf 2χ  31.78 / 40
p0         5383±1656 − 

 / ndf 2χ  31.78 / 40
p0         5383±1656 − 

asym_sam2
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1D pull distribution

Mean   0.1374± 0.02384 

Std Dev    0.09719± 0.8801 

Underflow       0

Overflow        0

 / ndf 2χ  1.691 / 6

Constant  2.218± 9.756 

Mean      0.16080±0.07274 − 

Sigma     0.1677± 0.8869 

1D pull distribution
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 / ndf 2χ   42.5 / 40
p0         2469±205.4 − 

 / ndf 2χ   42.5 / 40
p0         2469±205.4 − 
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1D pull distribution

Mean    0.159± 0.008034 

Std Dev    0.1124±  1.018 

Underflow       0

Overflow        0

 / ndf 2χ  3.578 / 8

Constant  2.259± 9.627 

Mean      0.13697±0.05112 − 

Sigma     0.1403± 0.8276 

1D pull distribution
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310×  / ndf 2χ  50.78 / 40
p0         4769±19.56 − 

 / ndf 2χ  50.78 / 40
p0         4769±19.56 − 
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1D pull distribution

Mean   0.1738± 0.004329 

Std Dev    0.1229±  1.113 

Underflow       0

Overflow        0

 / ndf 2χ  6.824 / 7

Constant  1.936± 7.264 

Mean      0.2081±0.2376 − 

Sigma     0.242± 1.028 

1D pull distribution
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0
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50000  / ndf 2χ  43.44 / 40
p0         1807±106.7 − 

 / ndf 2χ  43.44 / 40
p0         1807±106.7 − 

asym_sam5
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1D pull distribution

Mean   0.1607± 0.01155 

Std Dev    0.1137±  1.029 

Underflow       0

Overflow        0

 / ndf 2χ  9.758 / 7

Constant  1.715± 6.925 

Mean      0.1808± 0.1837 

Sigma     0.1735± 0.9657 

1D pull distribution
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10000−

0
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40000

50000
 / ndf 2χ  30.43 / 40

p0         1836± 420.1 
 / ndf 2χ  30.43 / 40

p0         1836± 420.1 

asym_sam6
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1D pull distribution

Mean   0.1345±0.01867 − 

Std Dev    0.09511± 0.8612 

Underflow       0

Overflow        0

 / ndf 2χ  3.472 / 5

Constant  2.13± 10.49 

Mean      0.1337±0.1346 − 

Sigma     0.1018± 0.7718 

1D pull distribution
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15000−
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5000−

0
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15000

 / ndf 2χ  38.48 / 40
p0        615.7±362.2 − 

 / ndf 2χ  38.48 / 40
p0        615.7±362.2 − 

asym_sam7
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1D pull distribution

Mean   0.1513± 0.01639 

Std Dev     0.107± 0.9687 

Underflow       0

Overflow        0

 / ndf 2χ  4.489 / 6

Constant  2.011± 8.721 

Mean      0.17285±0.08591 − 

Sigma     0.1701± 0.9157 

1D pull distribution
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15000−
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5000−
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 / ndf 2χ  47.11 / 40
p0        552.8±297.9 − 

 / ndf 2χ  47.11 / 40
p0        552.8±297.9 − 

asym_sam8

60
91

.0
60

91
.1

60
91

.2
60

93
.0

60
93

.1
60

93
.2

60
93

.3
60

93
.4

60
93

.5
60

94
.0

60
94

.1
60

94
.2

60
98

.0
60

98
.1

60
98

.2
60

98
.3

60
98

.4
60

98
.5

60
98

.6
60

99
.0

60
99

.1
60

99
.2

61
02

.0
61

02
.1

61
02

.2
61

02
.3

61
03

.0
61

03
.1

61
03

.2
61

03
.3

61
03

.4
61

03
.5

61
04

.0
61

04
.1

61
04

.2
61

04
.3

61
04

.4
61

04
.5

61
04

.6
61

04
.7

61
05

.0

3−
2−
1−
0
1
2

8− 6− 4− 2− 0 2 4 6 8
0

2

4

6

8

10

1D pull distribution

Mean   0.1674± 0.009747 

Std Dev    0.1184±  1.072 

Underflow       0

Overflow        0

 / ndf 2χ   6.85 / 6

Constant  2.017± 7.221 

Mean      0.235± 0.133 

Sigma     0.324± 1.093 

1D pull distribution



6091.0
6091.1

6091.2
6093.0

6093.1
6093.2

6093.3
6093.4

6093.5
6094.0

6094.1
6094.2

6098.0
6098.1

6098.2
6098.3

6098.4
6098.5

6098.6
6099.0

6099.1
6099.2

6102.0
6102.1

6102.2
6102.3

6103.0
6103.1

6103.2
6103.3

6103.4
6103.5

6104.0
6104.1

6104.2
6104.3

6104.4
6104.5

6104.6
6104.7

6105.0

320

340

360

380

400

420

R
M

S
 (

pp
m

)
asym_sam8 RMS (ppm)asym_sam8 RMS (ppm)



0.0 1.02.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.0

15000−
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 / ndf 2χ  47.41 / 40
p0        649.7±94.22 − 

 / ndf 2χ  47.41 / 40
p0        649.7±94.22 − 

asym_sam_15_avg
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1D pull distribution

Mean   0.1679± 0.02334 

Std Dev    0.1187±  1.075 

Underflow       0

Overflow        0

 / ndf 2χ  8.868 / 6

Constant  1.513± 6.759 

Mean      0.2280± 0.3864 

Sigma     0.194± 1.128 

1D pull distribution
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p0         1809±614.7 − 

 / ndf 2χ  33.18 / 40
p0         1809±614.7 − 
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1D pull distribution

Mean   0.1404± 0.02571 

Std Dev    0.0993± 0.8992 

Underflow       0

Overflow        0

 / ndf 2χ  4.651 / 5

Constant  1.930± 8.742 

Mean      0.17607±0.07225 − 

Sigma     0.1641± 0.9195 

1D pull distribution
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 / ndf 2χ  41.59 / 40
p0         1527±283.7 − 

 / ndf 2χ  41.59 / 40
p0         1527±283.7 − 
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1D pull distribution

Mean   0.1573± 0.009681 

Std Dev    0.1112±  1.007 

Underflow       0

Overflow        0

 / ndf 2χ  3.337 / 7

Constant  2.30± 10.09 

Mean      0.13925±0.03971 − 

Sigma     0.1406± 0.8077 

1D pull distribution
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80000  / ndf 2χ  50.87 / 40
p0         2630±140.9 − 

 / ndf 2χ  50.87 / 40
p0         2630±140.9 − 

asym_sam_48_avg
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1D pull distribution

Mean    0.174± 0.004416 

Std Dev     0.123±  1.114 

Underflow       0

Overflow        0

 / ndf 2χ  6.643 / 7

Constant  2.180± 8.162 

Mean      0.1791±0.1494 − 

Sigma     0.2021± 0.9065 

1D pull distribution
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 / ndf 2χ  40.91 / 40
p0         1194±33.8 − 

 / ndf 2χ  40.91 / 40
p0         1194±33.8 − 

asym_sam_15_dd
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1D pull distribution

Mean    0.156±0.001506 − 

Std Dev    0.1103± 0.9989 

Underflow       0

Overflow        0

 / ndf 2χ  5.611 / 7

Constant  1.68±  7.71 

Mean      0.16993± 0.04143 

Sigma     0.1439± 0.9824 

1D pull distribution
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 / ndf 2χ  31.26 / 40
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asym_sam_26_dd
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1D pull distribution

Mean   0.1363± 0.02269 

Std Dev    0.09639± 0.8728 

Underflow       0

Overflow        0

 / ndf 2χ  2.017 / 6

Constant  2.141± 9.505 

Mean      0.16846±0.05576 − 

Sigma     0.1686± 0.9038 

1D pull distribution
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 / ndf 2χ  43.96 / 40
p0        951.6± 74.26 

 / ndf 2χ  43.96 / 40
p0        951.6± 74.26 
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60
91

.0
60

91
.1

60
91

.2
60

93
.0

60
93

.1
60

93
.2

60
93

.3
60

93
.4

60
93

.5
60

94
.0

60
94

.1
60

94
.2

60
98

.0
60

98
.1

60
98

.2
60

98
.3

60
98

.4
60

98
.5

60
98

.6
60

99
.0

60
99

.1
60

99
.2

61
02

.0
61

02
.1

61
02

.2
61

02
.3

61
03

.0
61

03
.1

61
03

.2
61

03
.3

61
03

.4
61

03
.5

61
04

.0
61

04
.1

61
04

.2
61

04
.3

61
04

.4
61

04
.5

61
04

.6
61

04
.7

61
05

.0

2−
1−
0
1
2

8− 6− 4− 2− 0 2 4 6 8
0

2

4

6

8

10

1D pull distribution

Mean   0.1617± 0.005763 

Std Dev    0.1144±  1.035 

Underflow       0

Overflow        0

 / ndf 2χ  3.323 / 8

Constant  2.36±  9.91 

Mean      0.13322±0.04435 − 

Sigma     0.1409± 0.8094 

1D pull distribution



6091.0
6091.1

6091.2
6093.0

6093.1
6093.2

6093.3
6093.4

6093.5
6094.0

6094.1
6094.2

6098.0
6098.1

6098.2
6098.3

6098.4
6098.5

6098.6
6099.0

6099.1
6099.2

6102.0
6102.1

6102.2
6102.3

6103.0
6103.1

6103.2
6103.3

6103.4
6103.5

6104.0
6104.1

6104.2
6104.3

6104.4
6104.5

6104.6
6104.7

6105.0

540

560

580

600

620

640

660

680

700

720

R
M

S
 (

pp
m

)
asym_sam_37_dd RMS (ppm)asym_sam_37_dd RMS (ppm)



0.0 1.02.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.0

60000−

40000−

20000−

0
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 / ndf 2χ  50.58 / 40

p0         2146± 117.6 
 / ndf 2χ  50.58 / 40

p0         2146± 117.6 

asym_sam_48_dd
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1D pull distribution

Mean   0.1735± 0.00435 

Std Dev    0.1227±  1.111 

Underflow       0

Overflow        0

 / ndf 2χ  4.046 / 7

Constant  1.790± 7.497 

Mean      0.2080±0.1346 − 

Sigma     0.218± 1.079 

1D pull distribution
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p0         24.1± 2.911 

 / ndf 2χ  38.97 / 40
p0         24.1± 2.911 
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1D pull distribution

Mean   0.1523±0.002279 − 

Std Dev    0.1077± 0.9749 

Underflow       0

Overflow        0
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1D pull distribution
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