
0.0 1.0 2.0 3.0
400−

200−

0

200

400

600
 / ndf 2χ  0.3668 / 3

p0        148.9± 11.28 
 / ndf 2χ  0.3668 / 3

p0        148.9± 11.28 

asym_bcm_target (ppb)
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0.3−
0.2−
0.1−

0
0.1
0.2
0.3
0.4
0.5

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

1D pull distribution

Mean   0.1503± 0.03632 

Std Dev    0.1063± 0.3006 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 3.126e

Constant  0.023± 2.998 

Mean      1.444e+00±17 − 5.551e

Sigma     0.0199± 0.2964 

1D pull distribution
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asym_bcm_target RMS (ppm)asym_bcm_target RMS (ppm)



0.0 1.0 2.0 3.0
400−

200−

0

200

400

600
 / ndf 2χ  0.3219 / 3

p0        149.6± 22.37 
 / ndf 2χ  0.3219 / 3

p0        149.6± 22.37 

asym_bcm_an_us (ppb)
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0.2−
0.1−

0
0.1
0.2
0.3
0.4
0.5

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

1D pull distribution

Mean   0.1409± 0.0326 

Std Dev    0.09963± 0.2818 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 3.126e

Constant  0.023± 2.998 

Mean      1.444e+00±17 − 5.551e

Sigma     0.0199± 0.2964 

1D pull distribution
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0.0 1.0 2.0 3.0

400−

200−

0

200

400

600
 / ndf 2χ  0.4656 / 3

p0        151.1±9.374 − 
 / ndf 2χ  0.4656 / 3

p0        151.1±9.374 − 

asym_bcm_an_ds (ppb)
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0.4−
0.2−

0
0.2

0.4

0.6

8− 6− 4− 2− 0 2 4 6 8
0

20

40

60

80

100

1D pull distribution

Mean   0.1694± 0.03959 

Std Dev    0.1198± 0.3389 

Underflow       0

Overflow        0

 / ndf 2χ  0.1015 / 0

Constant  6115.5±   325 

Mean      28.14±14.45 − 

Sigma     4.39±  4.41 

1D pull distribution
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0.0 1.0 2.0 3.0

400−

200−

0

200

400

600
 / ndf 2χ  0.4931 / 3

p0        152.5±10.22 − 
 / ndf 2χ  0.4931 / 3

p0        152.5±10.22 − 

asym_bcm_an_ds3 (ppb)
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0.4−
0.2−

0
0.2
0.4
0.6

8− 6− 4− 2− 0 2 4 6 8
0

20

40

60

80

100

1D pull distribution

Mean   0.1743± 0.04151 

Std Dev    0.1233± 0.3487 

Underflow       0

Overflow        0

 / ndf 2χ  0.1015 / 0

Constant  6115.5±   325 

Mean      28.14±14.45 − 

Sigma     4.39±  4.41 

1D pull distribution
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asym_bcm_an_ds3 RMS (ppm)asym_bcm_an_ds3 RMS (ppm)



0.0 1.0 2.0 3.0
400−

200−

0

200

400

600
 / ndf 2χ  0.2886 / 3

p0        147.6± 17.94 
 / ndf 2χ  0.2886 / 3

p0        147.6± 17.94 

asym_bcm_dg_ds (ppb)
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0.1−
0

0.1
0.2
0.3
0.4
0.5

8− 6− 4− 2− 0 2 4 6 8
0

0.5

1

1.5

2

2.5

3

1D pull distribution

Mean   0.1336± 0.02679 

Std Dev    0.0945± 0.2673 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 1.403e

Constant  20.083± 3.555 

Mean      1.5061±0.1238 − 

Sigma     1.5280± 0.2451 

1D pull distribution
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0.0 1.0 2.0 3.0

30−

20−

10−

0

10

20

30

40

50

 / ndf 2χ  11.59 / 3
p0        5.567± 12.67 

 / ndf 2χ  11.59 / 3
p0        5.567± 12.67 

diff_bpmE (nm)
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2−
1−
0
1
2

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1D pull distribution

Mean   0.8499±0.09809 − 

Std Dev    0.6009±    1.7 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 8.022e

Constant  0.506± 1.005 

Mean      85.97182± 0.02822 

Sigma     14.9±  17.4 

1D pull distribution
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0.0 1.0 2.0 3.0

2−

1−

0

1

2

3

4

5

6  / ndf 2χ  0.8312 / 3
p0        1.092± 1.562 

 / ndf 2χ  0.8312 / 3
p0        1.092± 1.562 

diff_bpm4aX (nm)
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0.6−
0.4−
0.2−

0
0.2
0.4
0.6

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1D pull distribution

Mean   0.2279± 0.0117 

Std Dev    0.1611± 0.4557 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 6.418e

Constant  0.503± 1.005 

Mean      2.966e+01±13 −1.861e− 

Sigma     4.598± 5.963 

1D pull distribution
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0.0 1.0 2.0 3.0

60−

40−

20−

0

20

 / ndf 2χ  14.95 / 3
p0         6.92±14.44 − 

 / ndf 2χ  14.95 / 3
p0         6.92±14.44 − 

diff_bpm4eX (nm)
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3−
2−
1−
0
1

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

2.2

2.4

1D pull distribution

Mean    0.965± 0.1111 

Std Dev    0.6824±   1.93 

Underflow       0

Overflow        0

 / ndf 2χ  0.2963 / 0

Constant  48.352± 5.167 

Mean      99.49± 30.03 

Sigma     9.60± 17.84 

1D pull distribution
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0.0 1.0 2.0 3.0
8−

6−

4−

2−

0

2

4

6

8

10

12

14
 / ndf 2χ  4.422 / 3

p0        2.053± 3.615 
 / ndf 2χ  4.422 / 3

p0        2.053± 3.615 

diff_bpm4aY (nm)
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1.5−
1−

0.5−
0

0.5
1

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1D pull distribution

Mean   0.5257±0.007961 − 

Std Dev    0.3717±  1.051 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 8.524e

Constant  0.503± 1.005 

Mean      4.850e+01±13 − 4.993e

Sigma     8.257± 9.614 

1D pull distribution
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0.0 1.0 2.0 3.0

6−

4−

2−

0

2

4

6

8

10

12

 / ndf 2χ  7.838 / 3
p0        1.504± 3.095 

 / ndf 2χ  7.838 / 3
p0        1.504± 3.095 

diff_bpm4eY (nm)
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1.5−
1−

0.5−
0

0.5
1

1.5
2

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1D pull distribution

Mean   0.6996±0.04352 − 

Std Dev    0.4947±  1.399 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 6.894e

Constant  0.507± 1.005 

Mean      68.18871± 0.02439 

Sigma     6.90± 13.78 

1D pull distribution
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0.0 1.0 2.0 3.0

20−

10−

0

10

20

30

 / ndf 2χ  10.03 / 3
p0        4.151± 8.235 

 / ndf 2χ  10.03 / 3
p0        4.151± 8.235 

diff_bpm11X (nm)
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2−
1.5−

1−
0.5−

0
0.5

1
1.5

2

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1D pull distribution

Mean   0.7899±0.1042 − 

Std Dev    0.5585±   1.58 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 8.022e

Constant  0.506± 1.005 

Mean      85.97182± 0.02822 

Sigma     14.9±  17.4 

1D pull distribution



76 77 78 79

5.4

5.6

5.8

6

6.2

6.4

6.6

6.8

7

7.2

R
M

S
 (

um
)
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0.0 1.0 2.0 3.0

10−

0

10

20

30

40

 / ndf 2χ   15.3 / 3
p0        3.764± 11.06 

 / ndf 2χ   15.3 / 3
p0        3.764± 11.06 

diff_bpm12X (nm)
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2−
1−
0
1
2
3

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1D pull distribution

Mean   0.9773±0.06995 − 

Std Dev    0.6911±  1.955 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 5.31e

Constant  0.532± 1.005 

Mean      99.3878± 0.4029 

Sigma     12.37± 19.95 

1D pull distribution
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0.0 1.0 2.0 3.0

1000−

0

1000

2000

3000

4000
 / ndf 2χ  9.113 / 3

p0        392.3±  1140 
 / ndf 2χ  9.113 / 3

p0        392.3±  1140 

asym_usl (ppb)
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1−
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0
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2
2.5

8− 6− 4− 2− 0 2 4 6 8
0

0.5

1

1.5

2

2.5

3

3.5

4

1D pull distribution

Mean   0.7537±0.07718 − 

Std Dev     0.533±  1.507 

Underflow       0

Overflow        0

 / ndf 2χ  0.2205 / 0

Constant  525.44± 32.99 

Mean      97.00±38.88 − 

Sigma     10.15± 15.25 

1D pull distribution
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0.0 1.0 2.0 3.0

3000−

2000−

1000−

0

1000

2000

 / ndf 2χ  15.68 / 3
p0          380±506.3 − 

 / ndf 2χ  15.68 / 3
p0          380±506.3 − 

asym_usr (ppb)
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3−
2−
1−
0
1
2

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1D pull distribution

Mean   0.9882± 0.1218 

Std Dev    0.6988±  1.976 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 3.557e

Constant  0.516± 1.006 

Mean      90.4155±0.6245 − 

Sigma     11.94± 18.58 

1D pull distribution
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0.0 1.0 2.0 3.0

400−

200−

0

200

400

600

800

1000

1200
 / ndf 2χ  2.534 / 3

p0        194.1± 406.5 
 / ndf 2χ  2.534 / 3

p0        194.1± 406.5 

asym_us_avg (ppb)
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0.8−
0.6−
0.4−
0.2−

0
0.2
0.4
0.6
0.8

8− 6− 4− 2− 0 2 4 6 8
0

0.5

1

1.5

2

2.5

3

1D pull distribution

Mean   0.3979±0.009732 − 

Std Dev    0.2814± 0.7959 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 3.126e

Constant  23.712± 2.998 

Mean      0.5±     0 

Sigma     7.4228± 0.8892 

1D pull distribution



76 77 78 79

250

260

270

280

290

300

310

320

330

R
M

S
 (

pp
m

)
asym_us_avg RMS (ppm)asym_us_avg RMS (ppm)



0.0 1.0 2.0 3.0

1000−

0

1000

2000

3000

 / ndf 2χ  15.79 / 3
p0        331.4± 841.4 

 / ndf 2χ  15.79 / 3
p0        331.4± 841.4 

asym_us_dd (ppb)
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1−
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8− 6− 4− 2− 0 2 4 6 8
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0.4
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0.8

1

1D pull distribution

Mean   0.9919±0.1123 − 

Std Dev    0.7014±  1.984 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 1.675e

Constant  0.570± 1.006 

Mean      105.4832± 0.8807 

Sigma     20.84± 21.04 

1D pull distribution
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0.0 1.0 2.0 3.0

1000−

0

1000

2000

3000

4000

 / ndf 2χ   10.2 / 3
p0        413.8±  1216 

 / ndf 2χ   10.2 / 3
p0        413.8±  1216 

asym_dsl (ppb)
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8− 6− 4− 2− 0 2 4 6 8
0
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1

1D pull distribution

Mean   0.7975±0.08218 − 

Std Dev    0.5639±  1.595 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 3.392e

Constant  0.564± 1.007 

Mean      74.3302± 0.7039 

Sigma     13.9±  14.1 

1D pull distribution
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0.0 1.0 2.0 3.0

3000−

2000−

1000−

0

1000

2000

 / ndf 2χ  15.67 / 3
p0        348.8±384.9 − 

 / ndf 2χ  15.67 / 3
p0        348.8±384.9 − 

asym_dsr (ppb)
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3−
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8− 6− 4− 2− 0 2 4 6 8
0
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0.8

1

1D pull distribution

Mean   0.9879± 0.1149 

Std Dev    0.6985±  1.976 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 3.557e

Constant  0.516± 1.006 

Mean      90.4155±0.6245 − 

Sigma     11.94± 18.58 

1D pull distribution
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0.0 1.0 2.0 3.0

600−

400−

200−

0

200

400
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1000

1200

 / ndf 2χ  2.278 / 3
p0        209.4± 486.7 

 / ndf 2χ  2.278 / 3
p0        209.4± 486.7 

asym_ds_avg (ppb)
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16

1D pull distribution

Mean    0.377±0.03238 − 

Std Dev    0.2666±  0.754 

Underflow       0

Overflow        0

 / ndf 2χ  0.1015 / 0

Constant  5160.8± 331.5 

Mean      42.22± 29.28 

Sigma     8.839± 8.835 

1D pull distribution
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0.0 1.0 2.0 3.0

1000−

0

1000

2000

3000

 / ndf 2χ  16.85 / 3
p0        317.3± 828.6 

 / ndf 2χ  16.85 / 3
p0        317.3± 828.6 

asym_ds_dd (ppb)
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1−
0
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3

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1D pull distribution

Mean    1.024±0.1167 − 

Std Dev    0.7244±  2.049 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 1.675e

Constant  0.570± 1.006 

Mean      105.4832± 0.8807 

Sigma     20.84± 21.04 

1D pull distribution
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0.0 1.0 2.0 3.0

30000−

20000−

10000−

0

10000

 / ndf 2χ  3.135 / 3
p0         5844±7052 − 

 / ndf 2χ  3.135 / 3
p0         5844±7052 − 

asym_atl1 (ppb)
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8− 6− 4− 2− 0 2 4 6 8
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3

1D pull distribution

Mean   0.4426±0.01068 − 

Std Dev     0.313± 0.8852 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 3.126e

Constant  23.712± 2.998 

Mean      0.5±     0 

Sigma     7.4228± 0.8892 

1D pull distribution
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0.0 1.0 2.0 3.0

20000−

10000−

0

10000

20000

30000

 / ndf 2χ  5.152 / 3
p0         5203±  7183 

 / ndf 2χ  5.152 / 3
p0         5203±  7183 

asym_atl2 (ppb)
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1.5−
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8− 6− 4− 2− 0 2 4 6 8
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0.8

1

1D pull distribution

Mean   0.5673± 0.02854 

Std Dev    0.4011±  1.135 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 5.174e

Constant  0.501± 1.005 

Mean      60.8079±0.3016 − 

Sigma     6.12± 12.22 

1D pull distribution
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0.0 1.0 2.0 3.0
15000−

10000−

5000−

0

5000

10000

15000

20000

25000

30000

 / ndf 2χ  1.421 / 3
p0         5737±  8146 

 / ndf 2χ  1.421 / 3
p0         5737±  8146 

asym_atr1 (ppb)
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8− 6− 4− 2− 0 2 4 6 8
0
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2

1D pull distribution

Mean   0.2978±0.01886 − 

Std Dev    0.2106± 0.5957 

Underflow       0

Overflow        0

 / ndf 2χ 08 / 0− 2.116e

Constant  1.840± 2.181 

Mean     01− 3.627e±05 −5.043e− 

Sigma     0.4697± 0.6406 

1D pull distribution
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0.0 1.0 2.0 3.0

35000−

30000−

25000−

20000−

15000−

10000−

5000−

0

 / ndf 2χ  1.044 / 3
p0         5105±1.186e+04 − 

 / ndf 2χ  1.044 / 3
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Mean   0.2553±0.01661 − 

Std Dev    0.1805± 0.5106 

Underflow       0

Overflow        0

 / ndf 2χ 08 / 0− 1.138e

Constant  0.000± 3.442 

Mean      1.414e+00±17 − 5.537e

Sigma     0.0001± 0.5088 

1D pull distribution
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 / ndf 2χ  0.4403 / 3

p0        146.5± 33.13 

asym_bcm_dg_us (ppb)
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1D pull distribution

Mean   0.1648± 0.03824 

Std Dev    0.1165± 0.3296 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 3.126e

Constant  0.023± 2.998 

Mean      1.444e+00±17 − 5.551e

Sigma     0.0199± 0.2964 

1D pull distribution
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