
0.0 1.0 2.0 3.0

200−

100−

0

100

200

300

 / ndf 2χ  0.1801 / 3
p0        109.1± 31.05 

 / ndf 2χ  0.1801 / 3
p0        109.1± 31.05 

asym_bcm_target (ppb)

68 69 70 71

0.2−
0.1−

0
0.1
0.2
0.3

8− 6− 4− 2− 0 2 4 6 8
0

0.5

1

1.5

2

2.5

3

1D pull distribution

Mean   0.1061±0.004443 − 

Std Dev    0.07501± 0.2122 

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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150

155

160

165

170

175

180

R
M

S
 (

pp
m

)
asym_bcm_target RMS (ppm)asym_bcm_target RMS (ppm)



0.0 1.0 2.0 3.0

200−

100−

0

100

200

300

 / ndf 2χ  0.09438 / 3
p0        110.4± 47.83 

 / ndf 2χ  0.09438 / 3
p0        110.4± 47.83 

asym_bcm_an_us (ppb)

68 69 70 71

0.15−
0.1−

0.05−
0

0.05
0.1

0.15
0.2

0.25

8− 6− 4− 2− 0 2 4 6 8
0

0.5

1

1.5

2

2.5

3

1D pull distribution

Mean   0.07675±0.005648 − 

Std Dev    0.05427± 0.1535 

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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155

160

165

170

175

180

R
M

S
 (

pp
m

)
asym_bcm_an_us RMS (ppm)asym_bcm_an_us RMS (ppm)



0.0 1.0 2.0 3.0

300−

200−

100−

0

100

200

300

 / ndf 2χ  0.4323 / 3
p0        113.1± 8.624 

 / ndf 2χ  0.4323 / 3
p0        113.1± 8.624 

asym_bcm_an_ds (ppb)

68 69 70 71

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   0.1643±0.007402 − 

Std Dev    0.1162± 0.3287 

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



68 69 70 71
155

160

165

170

175

180

R
M

S
 (

pp
m

)
asym_bcm_an_ds RMS (ppm)asym_bcm_an_ds RMS (ppm)



0.0 1.0 2.0 3.0

300−

200−

100−

0

100

200

300

 / ndf 2χ  0.3906 / 3
p0          114± 18.93 

 / ndf 2χ  0.3906 / 3
p0          114± 18.93 

asym_bcm_an_ds3 (ppb)

68 69 70 71

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   0.1562±0.006276 − 

Std Dev    0.1105± 0.3124 

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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160

165

170

175

180

185

R
M

S
 (

pp
m

)
asym_bcm_an_ds3 RMS (ppm)asym_bcm_an_ds3 RMS (ppm)



0.0 1.0 2.0 3.0
300−

200−

100−

0

100

200

300

400
 / ndf 2χ  0.4885 / 3

p0        106.3±  63.8 
 / ndf 2χ  0.4885 / 3

p0        106.3±  63.8 

asym_bcm_dg_us (ppb)

68 69 70 71

0.4−
0.2−

0
0.2
0.4

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   0.1747±0.001622 − 

Std Dev    0.1236± 0.3495 

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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150

155

160

165

170

175

R
M

S
 (

pp
m

)
asym_bcm_dg_us RMS (ppm)asym_bcm_dg_us RMS (ppm)



0.0 1.0 2.0 3.0
300−

200−

100−

0

100

200

300

 / ndf 2χ  0.05752 / 3
p0        110.2± 34.11 

 / ndf 2χ  0.05752 / 3
p0        110.2± 34.11 

asym_bcm_dg_ds (ppb)

68 69 70 71

0.1−
0.05−

0
0.05

0.1
0.15

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   0.05991±0.004948 − 

Std Dev    0.04236± 0.1198 

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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155

160

165

170

175

180

R
M

S
 (

pp
m

)
asym_bcm_dg_ds RMS (ppm)asym_bcm_dg_ds RMS (ppm)



0.0 1.0 2.0 3.0

5−

0

5

10

15

 / ndf 2χ  0.1797 / 3
p0        4.316± 5.165 

 / ndf 2χ  0.1797 / 3
p0        4.316± 5.165 

diff_bpmE (nm)

68 69 70 71

0.3−
0.2−
0.1−

0
0.1
0.2

8− 6− 4− 2− 0 2 4 6 8
0

0.5

1

1.5

2

2.5

3

1D pull distribution

Mean   0.1059± 0.007033 

Std Dev    0.07489± 0.2118 

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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5.8

6

6.2

6.4

6.6

6.8

7

7.2
R

M
S

 (
um

)
diff_bpmE RMS (um)diff_bpmE RMS (um)



0.0 1.0 2.0 3.0
4−

2−

0

2

4

6  / ndf 2χ  1.885 / 3
p0        1.011± 1.502 

 / ndf 2χ  1.885 / 3
p0        1.011± 1.502 

diff_bpm4aX (nm)

68 69 70 711−
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

0.2

0.4

0.6

0.8

1

1D pull distribution

Mean   0.3418±0.06416 − 

Std Dev    0.2417± 0.6836 

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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1.3

1.4

1.5

1.6

1.7

1.8

R
M

S
 (

um
)

diff_bpm4aX RMS (um)diff_bpm4aX RMS (um)



0.0 1.0 2.0 3.0

20−

10−

0

10

20

 / ndf 2χ  1.249 / 3
p0        6.134± 1.936 

 / ndf 2χ  1.249 / 3
p0        6.134± 1.936 

diff_bpm4eX (nm)

68 69 70 71

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   0.2783±0.05 −  

Std Dev    0.1968± 0.5566 

Underflow       0

Overflow        0

 / ndf 2χ 08 / 0− 1.138e

Constant  0.000± 3.442 

Mean      1.414e+00±17 − 5.565e

Sigma     0.0000± 0.5088 

1D pull distribution
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8.5

9

9.5

10

10.5

11

11.5

R
M

S
 (

um
)

diff_bpm4eX RMS (um)diff_bpm4eX RMS (um)



0.0 1.0 2.0 3.0

40−

30−

20−

10−

0

10  / ndf 2χ  5.466 / 3
p0         2.82±5.571 − 

 / ndf 2χ  5.466 / 3
p0         2.82±5.571 − 

diff_bpm4aY (nm)

68 69 70 712−
1.5−

1−
0.5−

0
0.5

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1D pull distribution

Mean    0.532±0.4844 − 

Std Dev    0.3762±  1.064 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 2.23e

Constant  0.504± 1.005 

Mean      55.1215±0.5333 − 

Sigma     7.86± 10.98 

1D pull distribution
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3

4

5

6

7

8

R
M

S
 (

um
)

diff_bpm4aY RMS (um)diff_bpm4aY RMS (um)



0.0 1.0 2.0 3.0
30−

25−

20−

15−

10−

5−

0

 / ndf 2χ   4.05 / 3
p0        2.562±7.108 − 

 / ndf 2χ   4.05 / 3
p0        2.562±7.108 − 

diff_bpm4eY (nm)

68 69 70 71

1.5−
1−

0.5−
0

0.5

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1D pull distribution

Mean   0.4701±0.3585 − 

Std Dev    0.3324± 0.9402 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 4.014e

Constant  0.540± 1.005 

Mean      39.6811±0.2667 − 

Sigma     4.453± 8.224 

1D pull distribution
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2.5

3

3.5

4

4.5

5

5.5

6

R
M

S
 (
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)

diff_bpm4eY RMS (um)diff_bpm4eY RMS (um)



0.0 1.0 2.0 3.0

6−

4−

2−

0

2

4

6

8

10

12

 / ndf 2χ  0.1369 / 3
p0        3.413± 2.947 

 / ndf 2χ  0.1369 / 3
p0        3.413± 2.947 

diff_bpm11X (nm)
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0.2−
0.1−

0
0.1
0.2

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   0.09248± 0.004701 

Std Dev    0.06539±  0.185 

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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4.6

4.8

5

5.2

5.4

R
M

S
 (

um
)

diff_bpm11X RMS (um)diff_bpm11X RMS (um)



0.0 1.0 2.0 3.0

4−

2−

0

2

4

6

8

10

12

14
 / ndf 2χ  0.3965 / 3

p0         2.89± 5.632 
 / ndf 2χ  0.3965 / 3

p0         2.89± 5.632 

diff_bpm12X (nm)
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0.5−
0.4−
0.3−
0.2−
0.1−

0
0.1
0.2
0.3

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   0.1574±0.004308 − 

Std Dev    0.1113± 0.3148 

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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3.9

4

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8
R

M
S

 (
um

)
diff_bpm12X RMS (um)diff_bpm12X RMS (um)



0.0 1.0 2.0 3.0

1000−

500−

0

500

1000

1500

 / ndf 2χ  0.9206 / 3
p0        398.4± 250.9 

 / ndf 2χ  0.9206 / 3
p0        398.4± 250.9 

asym_usl (ppb)
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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

1.2

1.4

1.6

1.8

2

1D pull distribution

Mean   0.2393± 0.03255 

Std Dev    0.1692± 0.4786 

Underflow       0

Overflow        0

 / ndf 2χ 08 / 0− 2.116e

Constant  1.841± 2.181 

Mean     01− 3.629e±05 − 5.043e

Sigma     0.4698± 0.6406 

1D pull distribution
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550

600

650

700

750

R
M

S
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m

)
asym_usl RMS (ppm)asym_usl RMS (ppm)



0.0 1.0 2.0 3.0

800−

600−

400−

200−

0

200

400

600

800

1000

1200

 / ndf 2χ  0.7774 / 3
p0        322.7± 151.7 

 / ndf 2χ  0.7774 / 3
p0        322.7± 151.7 

asym_usr (ppb)

68 69 70 710.4−
0.2−

0
0.2
0.4
0.6

8− 6− 4− 2− 0 2 4 6 8
0

0.5

1

1.5

2

2.5

3

1D pull distribution

Mean   0.2202±0.02136 − 

Std Dev    0.1557± 0.4403 

Underflow       0

Overflow        0

 / ndf 2χ 08 / 0− 1.138e

Constant  0.000± 3.442 

Mean      1.414e+00±17 − 5.565e

Sigma     0.0000± 0.5088 

1D pull distribution
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450

460

470

480
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R
M

S
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m

)
asym_usr RMS (ppm)asym_usr RMS (ppm)



0.0 1.0 2.0 3.0

400−

200−

0

200

400

600

800
 / ndf 2χ  0.2769 / 3

p0        194.8± 160.5 
 / ndf 2χ  0.2769 / 3

p0        194.8± 160.5 

asym_us_avg (ppb)
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0.3−
0.2−
0.1−

0
0.1
0.2
0.3
0.4

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   0.1315± 0.006171 

Std Dev    0.09299±  0.263 

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



68 69 70 71

260
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R
M

S
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)
asym_us_avg RMS (ppm)asym_us_avg RMS (ppm)



0.0 1.0 2.0 3.0

1000−

500−

0

500

1000

 / ndf 2χ  1.307 / 3
p0        306.3±  47.1 

 / ndf 2χ  1.307 / 3
p0        306.3±  47.1 

asym_us_dd (ppb)
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0.8−
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

1.2

1.4

1.6

1.8

2

1D pull distribution

Mean   0.2854± 0.03373 

Std Dev    0.2018± 0.5707 

Underflow       0

Overflow        0

 / ndf 2χ 08 / 0− 2.116e

Constant  1.841± 2.181 

Mean     01− 3.629e±05 − 5.043e

Sigma     0.4698± 0.6406 

1D pull distribution
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420

440

460
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500
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540

560

R
M

S
 (
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m

)
asym_us_dd RMS (ppm)asym_us_dd RMS (ppm)



0.0 1.0 2.0 3.0

1000−

500−

0

500

1000

1500

 / ndf 2χ  0.9934 / 3
p0          426± 236.2 

 / ndf 2χ  0.9934 / 3
p0          426± 236.2 

asym_dsl (ppb)
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0.8−
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

1.2

1.4

1.6

1.8

2

1D pull distribution

Mean   0.2487± 0.03078 

Std Dev    0.1759± 0.4974 

Underflow       0

Overflow        0

 / ndf 2χ 08 / 0− 2.116e

Constant  1.841± 2.181 

Mean     01− 3.629e±05 − 5.043e

Sigma     0.4698± 0.6406 

1D pull distribution
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700
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R
M

S
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)
asym_dsl RMS (ppm)asym_dsl RMS (ppm)



0.0 1.0 2.0 3.0
1000−

500−

0

500

1000

 / ndf 2χ  1.152 / 3
p0        303.8± 162.6 

 / ndf 2χ  1.152 / 3
p0        303.8± 162.6 

asym_dsr (ppb)
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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    0.268±0.0256 − 

Std Dev    0.1895±  0.536 

Underflow       0

Overflow        0

 / ndf 2χ 08 / 0− 1.138e

Constant  0.000± 3.442 

Mean      1.414e+00±17 − 5.565e

Sigma     0.0000± 0.5088 

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



0.0 1.0 2.0 3.0

400−

200−

0

200

400

600

800

 / ndf 2χ  0.1782 / 3
p0        217.3± 168.5 

 / ndf 2χ  0.1782 / 3
p0        217.3± 168.5 

asym_ds_avg (ppb)
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0.1−
0

0.1
0.2
0.3

8− 6− 4− 2− 0 2 4 6 8
0

0.5

1

1.5

2

2.5

3

1D pull distribution

Mean   0.1055±0.0006482 − 

Std Dev    0.07462± 0.2111 

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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asym_ds_avg RMS (ppm)asym_ds_avg RMS (ppm)



0.0 1.0 2.0 3.0

1000−

500−

0

500

1000

 / ndf 2χ  1.634 / 3
p0        301.3± 21.44 

 / ndf 2χ  1.634 / 3
p0        301.3± 21.44 

asym_ds_dd (ppb)
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1−
0.8−
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

1.2

1.4

1.6

1.8

2

1D pull distribution

Mean   0.3189± 0.0411 

Std Dev    0.2255± 0.6378 

Underflow       0

Overflow        0

 / ndf 2χ 08 / 0− 2.116e

Constant  1.841± 2.181 

Mean     01− 3.629e±05 − 5.043e

Sigma     0.4698± 0.6406 

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



0.0 1.0 2.0 3.0

4000−

3000−

2000−

1000−

0

1000

2000

3000

4000  / ndf 2χ  1.644 / 3
p0        955.8±310.5 − 

 / ndf 2χ  1.644 / 3
p0        955.8±310.5 − 

asym_atl1 (ppb)
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0.6−
0.4−
0.2−

0
0.2
0.4
0.6
0.8

1

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1D pull distribution

Mean   0.3204±0.01274 − 

Std Dev    0.2266± 0.6409 

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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asym_atl1 RMS (ppm)asym_atl1 RMS (ppm)



0.0 1.0 2.0 3.0

8000−

6000−

4000−

2000−

0

2000

4000  / ndf 2χ  0.763 / 3
p0         1875±2726 − 

 / ndf 2χ  0.763 / 3
p0         1875±2726 − 

asym_atl2 (ppb)
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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   0.2183± 0.01089 

Std Dev    0.1544± 0.4366 

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



68 69 70 71
2550

2600
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2800
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2900

R
M

S
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m

)
asym_atl2 RMS (ppm)asym_atl2 RMS (ppm)



0.0 1.0 2.0 3.0

1000−

500−

0

500

1000

1500

2000

2500

3000

 / ndf 2χ  0.1367 / 3
p0        732.2±  1221 

 / ndf 2χ  0.1367 / 3
p0        732.2±  1221 

asym_atr1 (ppb)

68 69 70 71

0.2−
0.1−

0

0.1

0.2

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   0.09192±0.01961 − 

Std Dev    0.06499± 0.1838 

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



68 69 70 71

950

1000

1050

1100

1150

1200

1250

1300

R
M

S
 (

pp
m

)
asym_atr1 RMS (ppm)asym_atr1 RMS (ppm)



0.0 1.0 2.0 3.0

6000−

5000−

4000−

3000−

2000−

1000−

0

1000

2000
 / ndf 2χ  0.4038 / 3

p0         1331±1488 − 
 / ndf 2χ  0.4038 / 3

p0         1331±1488 − 

asym_atr2 (ppb)

68 69 70 71

0.4−
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

0.5

1

1.5

2

2.5

3

1D pull distribution

Mean   0.1573±0.04421 − 

Std Dev    0.1112± 0.3146 

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



68 69 70 71

1500

1600

1700

1800

1900

2000

2100

2200

R
M

S
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m

)
asym_atr2 RMS (ppm)asym_atr2 RMS (ppm)
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