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 / ndf 2χ  4.389 / 41
p0        273.9± 167.7 
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1D pull distribution

Mean   0.04985±0.01166 − 

Std Dev    0.03525±  0.323 

Underflow       0

Overflow        0

 / ndf 2χ 09 / 0− 9.044e

Constant  4.5±  24.1 

Mean      0.28±0.22 − 

Sigma     0.1738± 0.4996 

1D pull distribution
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 / ndf 2χ  12.01 / 41
p0        288.1± 187.6 

 / ndf 2χ  12.01 / 41
p0        288.1± 187.6 

asym_bcm_an_us (ppb)
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1D pull distribution

Mean   0.08247±0.01768 − 

Std Dev    0.05831± 0.5345 

Underflow       0

Overflow        0

 / ndf 2χ  2.376 / 3

Constant  3.98± 16.89 

Mean      0.08352±0.02766 − 

Sigma     0.0888± 0.4996 

1D pull distribution
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 / ndf 2χ  16.24 / 41
p0        321.7± 105.3 

 / ndf 2χ  16.24 / 41
p0        321.7± 105.3 

asym_bcm_an_ds (ppb)
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1D pull distribution

Mean   0.09595± 0.006917 

Std Dev    0.06785± 0.6218 

Underflow       0

Overflow        0

 / ndf 2χ  1.265 / 3

Constant  3.13± 15.49 

Mean      0.09939±0.02435 − 

Sigma     0.0852± 0.5737 

1D pull distribution
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2000−

0
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 / ndf 2χ  16.22 / 41
p0          325± 100.7 

 / ndf 2χ  16.22 / 41
p0          325± 100.7 

asym_bcm_an_ds3 (ppb)
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1D pull distribution

Mean   0.09589± 0.005849 

Std Dev    0.0678± 0.6214 

Underflow       0

Overflow        0

 / ndf 2χ  1.808 / 3

Constant  2.99± 14.89 

Mean      0.10520±0.02633 − 

Sigma     0.0872± 0.5911 

1D pull distribution
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3000−

2000−

1000−

0
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4000

 / ndf 2χ  6.074 / 41
p0        287.1± 262.4 

 / ndf 2χ  6.074 / 41
p0        287.1± 262.4 

asym_bcm_dg_us (ppb)
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1D pull distribution

Mean   0.05865±0.01152 − 

Std Dev    0.04147± 0.3801 

Underflow       0

Overflow        0

 / ndf 2χ  1.888 / 1

Constant  4.4±  20.9 

Mean      0.08011± 0.02698 

Sigma     0.0602± 0.4105 

1D pull distribution
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 / ndf 2χ  3.143 / 41
p0        273.5±   190 

 / ndf 2χ  3.143 / 41
p0        273.5±   190 

asym_bcm_dg_ds (ppb)
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1D pull distribution

Mean   0.04218±0.009921 − 

Std Dev    0.02983± 0.2734 

Underflow       0

Overflow        0

 / ndf 2χ 08 / 0− 5.238e

Constant  4.72± 25.37 

Mean      0.1533±0.1291 − 

Sigma     0.1094± 0.4122 

1D pull distribution
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 / ndf 2χ   40.8 / 41
p0         11.1±19.99 − 

 / ndf 2χ   40.8 / 41
p0         11.1±19.99 − 

diff_bpmE (nm)
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1D pull distribution

Mean   0.1521±0.01457 − 

Std Dev    0.1075± 0.9855 

Underflow       0

Overflow        0

 / ndf 2χ  4.833 / 6

Constant  2.74± 12.34 

Mean      0.1093± 0.1154 

Sigma     0.1022± 0.6465 

1D pull distribution
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 / ndf 2χ  60.79 / 41
p0        2.011±3.118 − 

 / ndf 2χ  60.79 / 41
p0        2.011±3.118 − 

diff_bpm4aX (nm)
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1D pull distribution

Mean   0.1856±0.0243 − 

Std Dev    0.1312±  1.203 

Underflow       0

Overflow        0

 / ndf 2χ  8.326 / 7

Constant  1.381± 5.773 

Mean      0.2521±0.1303 − 

Sigma     0.271± 1.291 

1D pull distribution
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0
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 / ndf 2χ  43.08 / 41
p0        10.99±15.15 − 

 / ndf 2χ  43.08 / 41
p0        10.99±15.15 − 

diff_bpm4eX (nm)
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1D pull distribution

Mean   0.1563± 0.006831 

Std Dev    0.1105±  1.013 

Underflow       0

Overflow        0

 / ndf 2χ  3.218 / 6

Constant  1.830± 8.042 

Mean      0.20719± 0.03146 

Sigma     0.204± 1.054 

1D pull distribution
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 / ndf 2χ  35.87 / 41
p0        3.954±2.336 − 

 / ndf 2χ  35.87 / 41
p0        3.954±2.336 − 

diff_bpm4aY (nm)

48
89

.0
48

89
.1

48
89

.2
48

90
.0

48
90

.1
48

90
.2

48
90

.3
48

90
.4

48
91

.0
48

91
.1

48
91

.2
48

91
.3

48
91

.4
48

92
.0

48
92

.1
48

92
.2

48
92

.3
48

92
.4

48
93

.0
48

93
.1

48
93

.2
48

93
.3

48
94

.0
48

94
.1

48
94

.2
48

94
.3

48
94

.4
48

95
.0

48
97

.0
48

97
.1

48
97

.2
48

97
.3

48
97

.4
48

98
.0

48
98

.1
48

98
.2

48
98

.3
48

98
.4

48
99

.0
48

99
.1

48
99

.2
48

99
.3

2−
1−
0
1
2

8− 6− 4− 2− 0 2 4 6 8
0

2

4

6

8

10

12

1D pull distribution

Mean   0.1426±0.02152 − 

Std Dev    0.1008± 0.9239 

Underflow       0

Overflow        0

 / ndf 2χ  2.879 / 7

Constant  2.34± 10.26 

Mean      0.1334±0.0311 − 

Sigma     0.1369± 0.8142 

1D pull distribution



4889.0
4889.1

4889.2
4890.0

4890.1
4890.2

4890.3
4890.4

4891.0
4891.1

4891.2
4891.3

4891.4
4892.0

4892.1
4892.2

4892.3
4892.4

4893.0
4893.1

4893.2
4893.3

4894.0
4894.1

4894.2
4894.3

4894.4
4895.0

4897.0
4897.1

4897.2
4897.3

4897.4
4898.0

4898.1
4898.2

4898.3
4898.4

4899.0
4899.1

4899.2
4899.3

2.35

2.4

2.45

2.5

2.55

2.6

2.65

2.7

2.75

R
M

S
 (

um
)

diff_bpm4aY RMS (um)diff_bpm4aY RMS (um)



0.01.0 2.03.0 4.05.0 6.0 7.08.0 9.010.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.0
80−

60−

40−

20−
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 / ndf 2χ  30.72 / 41

p0        3.247± 0.3369 
 / ndf 2χ  30.72 / 41

p0        3.247± 0.3369 

diff_bpm4eY (nm)
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1D pull distribution

Mean   0.1319±0.01884 − 

Std Dev    0.0933± 0.8551 

Underflow       0

Overflow        0

 / ndf 2χ  4.812 / 6

Constant  1.943± 8.647 

Mean     05− 1.505e±17 − 6.415e

Sigma     0.1544± 0.9256 

1D pull distribution
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50−

0

50

100

150

 / ndf 2χ  39.04 / 41
p0        8.145±13.19 − 

 / ndf 2χ  39.04 / 41
p0        8.145±13.19 − 

diff_bpm11X (nm)
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1D pull distribution

Mean   0.1487±0.01607 − 

Std Dev    0.1052±  0.964 

Underflow       0

Overflow        0

 / ndf 2χ  6.126 / 7

Constant  2.97± 13.02 

Mean      0.10096± 0.08032 

Sigma     0.0912± 0.5861 

1D pull distribution
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300−

200−

100−

0
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200  / ndf 2χ  46.72 / 41
p0        7.988±16.18 − 

 / ndf 2χ  46.72 / 41
p0        7.988±16.18 − 

diff_bpm12X (nm)
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1D pull distribution

Mean   0.1627±0.01683 − 

Std Dev    0.1151±  1.055 

Underflow       0

Overflow        0

 / ndf 2χ  5.237 / 8

Constant  2.54± 11.36 

Mean      0.1145± 0.1497 

Sigma     0.1054± 0.6893 

1D pull distribution
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15000−

10000−

5000−

0

5000

10000

15000

20000

25000

 / ndf 2χ  53.65 / 41
p0        721.3±  1875 

 / ndf 2χ  53.65 / 41
p0        721.3±  1875 

asym_usl (ppb)
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1D pull distribution

Mean   0.1744± 0.01828 

Std Dev    0.1233±   1.13 

Underflow       0

Overflow        0

 / ndf 2χ  9.545 / 6

Constant  1.749± 7.705 

Mean      0.17±  0.17 

Sigma     0.1498± 0.9142 

1D pull distribution
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10000−

5000−

0

5000

10000

15000

 / ndf 2χ  30.24 / 41
p0        602.3± 969.1 

 / ndf 2χ  30.24 / 41
p0        602.3± 969.1 

asym_usr (ppb)
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1D pull distribution

Mean   0.1309± 0.0227 

Std Dev    0.09255± 0.8483 

Underflow       0

Overflow        0

 / ndf 2χ  0.7792 / 5

Constant  2.14± 10.11 

Mean      0.14719± 0.02231 

Sigma     0.1404± 0.8799 

1D pull distribution
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5000−

0

5000

10000

15000

 / ndf 2χ     48 / 41
p0        410.2±  1472 

 / ndf 2χ     48 / 41
p0        410.2±  1472 

asym_us_avg (ppb)
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1D pull distribution

Mean   0.1649± 0.0225 

Std Dev    0.1166±  1.069 

Underflow       0

Overflow        0

 / ndf 2χ  3.982 / 6

Constant  2.38± 10.78 

Mean      0.1628±0.3773 − 

Sigma     0.1601± 0.7975 

1D pull distribution
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10000−

5000−

0

5000

10000

 / ndf 2χ  40.43 / 41
p0        521.4± 559.4 

 / ndf 2χ  40.43 / 41
p0        521.4± 559.4 

asym_us_dd (ppb)
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1D pull distribution

Mean   0.1514±0.01359 − 

Std Dev     0.107±  0.981 

Underflow       0

Overflow        0

 / ndf 2χ  3.273 / 5

Constant  1.940± 8.472 

Mean      0.17904± 0.07047 

Sigma     0.200± 1.005 

1D pull distribution
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5000−

0
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15000
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25000

 / ndf 2χ  53.61 / 41
p0        752.3±  1967 

 / ndf 2χ  53.61 / 41
p0        752.3±  1967 

asym_dsl (ppb)
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1D pull distribution

Mean   0.1743± 0.01451 

Std Dev    0.1233±   1.13 

Underflow       0

Overflow        0

 / ndf 2χ  2.694 / 6

Constant  1.536± 7.192 

Mean      0.274939±0.005129 − 

Sigma     0.296± 1.339 

1D pull distribution
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5000−

0
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 / ndf 2χ  33.44 / 41
p0          570±  1215 

 / ndf 2χ  33.44 / 41
p0          570±  1215 

asym_dsr (ppb)
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1D pull distribution

Mean   0.1377± 0.0197 

Std Dev    0.09734± 0.8921 

Underflow       0

Overflow        0

 / ndf 2χ  1.473 / 6

Constant  2.007± 9.642 

Mean      0.15108±0.03056 − 

Sigma     0.1322± 0.9036 

1D pull distribution
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5000−

0
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15000

 / ndf 2χ  50.54 / 41
p0        441.8±  1608 

 / ndf 2χ  50.54 / 41
p0        441.8±  1608 

asym_ds_avg (ppb)
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1D pull distribution

Mean   0.1692± 0.02011 

Std Dev    0.1197±  1.097 

Underflow       0

Overflow        0

 / ndf 2χ  6.728 / 7

Constant  1.860± 8.386 

Mean      0.2888±0.4473 − 

Sigma     0.258± 1.026 

1D pull distribution



4889.0
4889.1

4889.2
4890.0

4890.1
4890.2

4890.3
4890.4

4891.0
4891.1

4891.2
4891.3

4891.4
4892.0

4892.1
4892.2

4892.3
4892.4

4893.0
4893.1

4893.2
4893.3

4894.0
4894.1

4894.2
4894.3

4894.4
4895.0

4897.0
4897.1

4897.2
4897.3

4897.4
4898.0

4898.1
4898.2

4898.3
4898.4

4899.0
4899.1

4899.2
4899.3

240

260

280

300

320

340

R
M

S
 (

pp
m

)
asym_ds_avg RMS (ppm)asym_ds_avg RMS (ppm)



0.01.0 2.03.0 4.05.0 6.0 7.08.0 9.010.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.0

10000−

5000−

0
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10000

 / ndf 2χ  41.04 / 41
p0        496.9± 500.4 

 / ndf 2χ  41.04 / 41
p0        496.9± 500.4 

asym_ds_dd (ppb)
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1D pull distribution

Mean   0.1525±0.0167 − 

Std Dev    0.1078± 0.9883 

Underflow       0

Overflow        0

 / ndf 2χ   4.73 / 5

Constant  1.80±  7.58 

Mean      0.2217±0.1215 − 

Sigma     0.256± 1.104 

1D pull distribution
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200−

100−

0

100
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310×  / ndf 2χ  31.55 / 41

p0        1.214e+04±1.277e+04 − 

 / ndf 2χ  31.55 / 41

p0        1.214e+04±1.277e+04 − 

asym_atl1 (ppb)
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1D pull distribution

Mean   0.1337± 0.01117 

Std Dev    0.09455± 0.8666 

Underflow       0

Overflow        0

 / ndf 2χ  2.991 / 4

Constant  1.771± 8.701 

Mean      0.260± 0.248 

Sigma     0.236± 1.078 

1D pull distribution
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300−

200−

100−

0

100

200

300

310×  / ndf 2χ  44.46 / 41
p0        1.498e+04±4317 − 

 / ndf 2χ  44.46 / 41
p0        1.498e+04±4317 − 

asym_atl2 (ppb)
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1D pull distribution

Mean   0.1587± 0.01972 

Std Dev    0.1122±  1.029 

Underflow       0

Overflow        0

 / ndf 2χ  2.659 / 5

Constant  1.492± 7.896 

Mean      0.7250± 0.6942 

Sigma     0.466± 1.469 

1D pull distribution



4889.0
4889.1

4889.2
4890.0

4890.1
4890.2

4890.3
4890.4

4891.0
4891.1

4891.2
4891.3

4891.4
4892.0

4892.1
4892.2

4892.3
4892.4

4893.0
4893.1

4893.2
4893.3

4894.0
4894.1

4894.2
4894.3

4894.4
4895.0

4897.0
4897.1

4897.2
4897.3

4897.4
4898.0

4898.1
4898.2

4898.3
4898.4

4899.0
4899.1

4899.2
4899.3

9550

9600

9650

9700

9750

9800

9850

R
M

S
 (

pp
m

)
asym_atl2 RMS (ppm)asym_atl2 RMS (ppm)



0.01.0 2.03.0 4.05.0 6.0 7.08.0 9.010.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.0

200−

100−

0

100

200

300

310×  / ndf 2χ  50.08 / 41
p0        1.2e+04± 3.079e+04 

 / ndf 2χ  50.08 / 41
p0        1.2e+04± 3.079e+04 

asym_atr1 (ppb)
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1D pull distribution

Mean   0.1685± 0.007944 

Std Dev    0.1191±  1.092 

Underflow       0

Overflow        0

 / ndf 2χ  7.417 / 7

Constant  1.387± 6.028 

Mean      0.24663±0.03366 − 

Sigma     0.241± 1.263 

1D pull distribution
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310×  / ndf 2χ   31.1 / 41

p0        1.452e+04± 2.437e+04 

 / ndf 2χ   31.1 / 41

p0        1.452e+04± 2.437e+04 
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