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4000−

2000−

0

2000

4000

6000

 / ndf 2χ  15.75 / 47
p0        233.5± 216.9 

 / ndf 2χ  15.75 / 47
p0        233.5± 216.9 

asym_bcm_target (ppb)
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1D pull distribution

Mean   0.08267± 0.007052 

Std Dev    0.05846± 0.5728 

Underflow       0

Overflow        0

 / ndf 2χ  5.755 / 3

Constant  5.01± 23.53 

Mean      0.09025±0.06619 − 

Sigma     0.0581± 0.3828 

1D pull distribution
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4000−

2000−

0

2000

4000

6000

 / ndf 2χ  14.78 / 47
p0        234.5± 199.1 

 / ndf 2χ  14.78 / 47
p0        234.5± 199.1 

asym_bcm_an_us (ppb)
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1D pull distribution

Mean   0.08009± 0.006712 

Std Dev    0.05663± 0.5549 

Underflow       0

Overflow        0

 / ndf 2χ    2.5 / 2

Constant  4.74± 24.58 

Mean      0.06898±0.02988 − 

Sigma     0.0507± 0.3953 

1D pull distribution
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4000−

2000−

0

2000

4000

6000

 / ndf 2χ  18.45 / 47
p0        235.6± 254.9 

 / ndf 2χ  18.45 / 47
p0        235.6± 254.9 

asym_bcm_an_ds (ppb)
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1D pull distribution

Mean   0.08949± 0.006861 

Std Dev    0.06328±   0.62 

Underflow       0

Overflow        0

 / ndf 2χ  2.224 / 4

Constant  4.07± 20.58 

Mean      0.07143±0.06862 − 

Sigma     0.0626± 0.4735 

1D pull distribution
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4000−

2000−

0

2000

4000

6000

8000  / ndf 2χ  18.93 / 47
p0        237.7± 240.4 

 / ndf 2χ  18.93 / 47
p0        237.7± 240.4 

asym_bcm_an_ds3 (ppb)
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1D pull distribution

Mean   0.09065± 0.008193 

Std Dev    0.0641±  0.628 

Underflow       0

Overflow        0

 / ndf 2χ  3.751 / 3

Constant  4.13± 21.99 

Mean      0.0822±0.1062 − 

Sigma     0.0616± 0.4494 

1D pull distribution
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4000−

2000−

0

2000

4000

6000

8000
 / ndf 2χ  19.85 / 47

p0        256.4± 218.5 
 / ndf 2χ  19.85 / 47

p0        256.4± 218.5 

asym_bcm_dg_us (ppb)
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1D pull distribution

Mean   0.09281± 0.006591 

Std Dev    0.06563±  0.643 

Underflow       0

Overflow        0

 / ndf 2χ  8.028 / 4

Constant  3.16± 16.35 

Mean      0.0863±0.1351 − 

Sigma     0.059± 0.521 

1D pull distribution



4067.0
4067.1

4067.2
4068.0

4068.1
4068.2

4068.3
4068.4

4069.0
4069.1

4069.2
4069.3

4069.4
4069.5

4070.0
4070.1

4070.2
4070.3

4070.4
4071.0

4071.1
4071.2

4071.3
4071.4

4072.0
4072.1

4072.2
4072.3

4072.4
4073.0

4073.1
4073.2

4078.0
4078.1

4078.2
4078.3

4078.4
4079.0

4079.1
4079.2

4079.3
4079.4

4080.0
4080.1

4080.2
4080.3

4080.4
4080.5

140

150

160

170

180

190

200

210

R
M

S
 (

pp
m

)
asym_bcm_dg_us RMS (ppm)asym_bcm_dg_us RMS (ppm)



0.01.02.03.04.05.06.07.08.09.010.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.046.047.0

4000−

2000−

0

2000

4000

6000

 / ndf 2χ  17.54 / 47
p0        241.4±   273 

 / ndf 2χ  17.54 / 47
p0        241.4±   273 

asym_bcm_dg_ds (ppb)
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1D pull distribution

Mean   0.08725± 0.00194 

Std Dev    0.06169± 0.6045 

Underflow       0

Overflow        0

 / ndf 2χ   4.81 / 3

Constant  4.18± 22.11 

Mean      0.082±0.143 − 

Sigma     0.0518± 0.4196 

1D pull distribution
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300−

200−

100−

0

100

200

 / ndf 2χ  50.06 / 47
p0        9.852± 2.572 

 / ndf 2χ  50.06 / 47
p0        9.852± 2.572 

diff_bpmE (nm)
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1D pull distribution

Mean   0.1474±0.002615 − 

Std Dev    0.1042±  1.021 

Underflow       0

Overflow        0

 / ndf 2χ  5.231 / 7

Constant  1.872± 8.218 

Mean      0.2224±0.1346 − 

Sigma     0.24±  1.15 

1D pull distribution



4067.0
4067.1

4067.2
4068.0

4068.1
4068.2

4068.3
4068.4

4069.0
4069.1

4069.2
4069.3

4069.4
4069.5

4070.0
4070.1

4070.2
4070.3

4070.4
4071.0

4071.1
4071.2

4071.3
4071.4

4072.0
4072.1

4072.2
4072.3

4072.4
4073.0

4073.1
4073.2

4078.0
4078.1

4078.2
4078.3

4078.4
4079.0

4079.1
4079.2

4079.3
4079.4

4080.0
4080.1

4080.2
4080.3

4080.4
4080.5

6

6.5

7

7.5

8
R

M
S

 (
um

)
diff_bpmE RMS (um)diff_bpmE RMS (um)



0.01.02.03.04.05.06.07.08.09.010.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.046.047.0

40−

20−

0

20

40

 / ndf 2χ  48.21 / 47
p0        2.003±0.6054 − 

 / ndf 2χ  48.21 / 47
p0        2.003±0.6054 − 

diff_bpm4aX (nm)
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1D pull distribution

Mean   0.1446±0.01732 − 

Std Dev    0.1023±  1.002 

Underflow       0

Overflow        0

 / ndf 2χ  5.317 / 6

Constant  1.578± 7.892 

Mean      0.22391±0.07205 − 

Sigma     0.214± 1.222 

1D pull distribution
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300−

200−

100−

0
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300
 / ndf 2χ  39.39 / 47

p0         13.6±3.377 − 
 / ndf 2χ  39.39 / 47

p0         13.6±3.377 − 
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1D pull distribution

Mean   0.1307± 0.007769 

Std Dev    0.09245± 0.9058 

Underflow       0

Overflow        0

 / ndf 2χ  5.445 / 5

Constant  2.113± 9.003 

Mean      0.18414± 0.06672 

Sigma     0.235± 1.047 

1D pull distribution
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300−
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100−

0
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300

 / ndf 2χ  48.03 / 47
p0         10.7± 2.079 

 / ndf 2χ  48.03 / 47
p0         10.7± 2.079 

diff_bpm4aY (nm)
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1D pull distribution

Mean   0.1444± 0.01242 

Std Dev    0.1021±      1 

Underflow       0

Overflow        0

 / ndf 2χ  6.842 / 6

Constant  2.41± 10.26 

Mean      0.1694± 0.3233 

Sigma     0.1784± 0.9887 

1D pull distribution
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200−

150−

100−

50−

0

50

100

150

 / ndf 2χ  45.81 / 47
p0        6.402± 1.515 

 / ndf 2χ  45.81 / 47
p0        6.402± 1.515 

diff_bpm4eY (nm)
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1D pull distribution

Mean    0.141± 0.004813 

Std Dev    0.09971± 0.9769 

Underflow       0

Overflow        0

 / ndf 2χ  5.899 / 7

Constant  1.978± 8.904 

Mean      0.18905± 0.01186 

Sigma     0.173± 1.014 

1D pull distribution



4067.0
4067.1

4067.2
4068.0

4068.1
4068.2

4068.3
4068.4

4069.0
4069.1

4069.2
4069.3

4069.4
4069.5

4070.0
4070.1

4070.2
4070.3

4070.4
4071.0

4071.1
4071.2

4071.3
4071.4

4072.0
4072.1

4072.2
4072.3

4072.4
4073.0

4073.1
4073.2

4078.0
4078.1

4078.2
4078.3

4078.4
4079.0

4079.1
4079.2

4079.3
4079.4

4080.0
4080.1

4080.2
4080.3

4080.4
4080.5

3.8

4

4.2

4.4

4.6

4.8

5

R
M

S
 (

um
)

diff_bpm4eY RMS (um)diff_bpm4eY RMS (um)



0.01.02.03.04.05.06.07.08.09.010.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.046.047.0

200−
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100−

50−

0
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200
 / ndf 2χ  48.01 / 47

p0        7.645± 2.792 
 / ndf 2χ  48.01 / 47

p0        7.645± 2.792 

diff_bpm11X (nm)
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1D pull distribution

Mean   0.1443±0.001195 − 

Std Dev    0.1021±      1 

Underflow       0

Overflow        0

 / ndf 2χ  12.92 / 5

Constant  2.60± 12.61 

Mean      0.1479± 0.6008 

Sigma     0.1050± 0.7331 

1D pull distribution
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150−

100−

50−

0
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200  / ndf 2χ  54.98 / 47
p0        6.583±0.4589 − 

 / ndf 2χ  54.98 / 47
p0        6.583±0.4589 − 

diff_bpm12X (nm)
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1D pull distribution

Mean   0.1545±0.007405 − 

Std Dev    0.1092±   1.07 

Underflow       0

Overflow        0

 / ndf 2χ  4.911 / 6

Constant  1.582± 8.038 

Mean      0.2453± 0.2501 

Sigma     0.231± 1.291 

1D pull distribution



4067.0
4067.1

4067.2
4068.0

4068.1
4068.2

4068.3
4068.4

4069.0
4069.1

4069.2
4069.3

4069.4
4069.5

4070.0
4070.1

4070.2
4070.3

4070.4
4071.0

4071.1
4071.2

4071.3
4071.4

4072.0
4072.1

4072.2
4072.3

4072.4
4073.0

4073.1
4073.2

4078.0
4078.1

4078.2
4078.3

4078.4
4079.0

4079.1
4079.2

4079.3
4079.4

4080.0
4080.1

4080.2
4080.3

4080.4
4080.5

4

4.2

4.4

4.6

4.8

5

5.2

R
M

S
 (

um
)

diff_bpm12X RMS (um)diff_bpm12X RMS (um)



0.01.02.03.04.05.06.07.08.09.010.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.046.047.0

20000−

15000−

10000−

5000−

0

5000

10000

15000

20000

 / ndf 2χ  38.69 / 47
p0        939.2± 838.7 

 / ndf 2χ  38.69 / 47
p0        939.2± 838.7 

asym_usl (ppb)
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1D pull distribution

Mean   0.1296±0.008527 − 

Std Dev    0.09163± 0.8978 

Underflow       0

Overflow        0

 / ndf 2χ  3.107 / 5

Constant  2.01± 10.34 

Mean      0.15886± 0.00538 

Sigma     0.1366± 0.9449 

1D pull distribution
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15000−

10000−

5000−

0

5000

10000

15000

 / ndf 2χ  45.44 / 47
p0          657± 118.2 

 / ndf 2χ  45.44 / 47
p0          657± 118.2 

asym_usr (ppb)
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1D pull distribution

Mean   0.1404± 0.01354 

Std Dev    0.0993± 0.9729 

Underflow       0

Overflow        0

 / ndf 2χ  7.263 / 7

Constant  1.891± 9.351 

Mean      0.14850± 0.08629 

Sigma     0.1233± 0.9305 

1D pull distribution
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5000−

0

5000

10000

15000  / ndf 2χ  45.81 / 47
p0        442.9± 530.7 

 / ndf 2χ  45.81 / 47
p0        442.9± 530.7 

asym_us_avg (ppb)

40
67

.0
40

67
.1

40
67

.2
40

68
.0

40
68

.1
40

68
.2

40
68

.3
40

68
.4

40
69

.0
40

69
.1

40
69

.2
40

69
.3

40
69

.4
40

69
.5

40
70

.0
40

70
.1

40
70

.2
40

70
.3

40
70

.4
40

71
.0

40
71

.1
40

71
.2

40
71

.3
40

71
.4

40
72

.0
40

72
.1

40
72

.2
40

72
.3

40
72

.4
40

73
.0

40
73

.1
40

73
.2

40
78

.0
40

78
.1

40
78

.2
40

78
.3

40
78

.4
40

79
.0

40
79

.1
40

79
.2

40
79

.3
40

79
.4

40
80

.0
40

80
.1

40
80

.2
40

80
.3

40
80

.4
40

80
.5

1.5−
1−

0.5−
0

0.5
1

1.5
2

2.5
3

8− 6− 4− 2− 0 2 4 6 8
0

2

4

6

8

10

1D pull distribution

Mean    0.141±0.0078 − 

Std Dev    0.0997± 0.9769 

Underflow       0

Overflow        0

 / ndf 2χ  2.882 / 5

Constant  1.84± 10.12 

Mean      0.2345±0.1649 − 

Sigma     0.1893± 0.9966 

1D pull distribution
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15000−

10000−

5000−

0
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 / ndf 2χ  39.21 / 47
p0        678.4± 327.5 

 / ndf 2χ  39.21 / 47
p0        678.4± 327.5 

asym_us_dd (ppb)
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1D pull distribution

Mean   0.1305±0.009 − 

Std Dev    0.09224± 0.9038 

Underflow       0

Overflow        0

 / ndf 2χ  6.525 / 6

Constant  2.99± 10.97 

Mean      0.1606±0.2308 − 

Sigma     0.1904± 0.8112 

1D pull distribution
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20000−

10000−

0
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 / ndf 2χ  38.35 / 47
p0        999.2± 733.4 

 / ndf 2χ  38.35 / 47
p0        999.2± 733.4 

asym_dsl (ppb)
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1D pull distribution

Mean    0.129±0.006925 − 

Std Dev    0.09122± 0.8938 

Underflow       0

Overflow        0

 / ndf 2χ  3.061 / 5

Constant  1.97± 10.23 

Mean      0.16120±0.01218 − 

Sigma     0.1367± 0.9577 

1D pull distribution
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15000−

10000−

5000−

0
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15000

 / ndf 2χ  48.68 / 47
p0        610.6± 217.9 

 / ndf 2χ  48.68 / 47
p0        610.6± 217.9 

asym_dsr (ppb)
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1D pull distribution

Mean   0.1453± 0.01311 

Std Dev    0.1028±  1.007 

Underflow       0

Overflow        0

 / ndf 2χ  8.203 / 6

Constant  1.642± 7.827 

Mean      0.2438± 0.2269 

Sigma     0.230± 1.198 

1D pull distribution
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10000−

5000−

0

5000

10000

15000
 / ndf 2χ  43.86 / 47

p0        497.3± 529.1 
 / ndf 2χ  43.86 / 47

p0        497.3± 529.1 

asym_ds_avg (ppb)
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1D pull distribution

Mean    0.138±0.006873 − 

Std Dev    0.09756± 0.9558 

Underflow       0

Overflow        0

 / ndf 2χ  4.109 / 6

Constant  1.801± 9.741 

Mean      0.1554±0.0213 − 

Sigma     0.1167± 0.9751 

1D pull distribution
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15000−

10000−

5000−

0
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10000

15000

 / ndf 2χ  40.07 / 47
p0        661.5± 229.3 

 / ndf 2χ  40.07 / 47
p0        661.5± 229.3 

asym_ds_dd (ppb)
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1D pull distribution

Mean   0.1319±0.008245 − 

Std Dev    0.09325± 0.9137 

Underflow       0

Overflow        0

 / ndf 2χ  9.218 / 6

Constant  2.437± 9.535 

Mean      0.1571±0.1213 − 

Sigma     0.1851± 0.8744 

1D pull distribution
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40000−
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0
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 / ndf 2χ  44.98 / 47
p0         1512± 201.9 

 / ndf 2χ  44.98 / 47
p0         1512± 201.9 

asym_atl1 (ppb)
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1D pull distribution

Mean   0.1397± 0.01027 

Std Dev    0.09879± 0.9679 

Underflow       0

Overflow        0

 / ndf 2χ  19.07 / 6

Constant  1.222± 5.276 

Mean      0.2807±0.1047 − 

Sigma     0.228± 1.229 

1D pull distribution
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