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p0        253.6±27.83 − 
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asym_bcm_target (ppb)

45
61

.0
45

61
.1

45
61

.2
45

61
.3

45
61

.4
45

62
.0

45
62

.1
45

62
.2

45
62

.3
45

62
.4

45
63

.0
45

63
.1

45
63

.2
45

63
.3

45
63

.4
45

64
.0

45
64

.1
45

64
.2

45
64

.3
45

64
.4

45
65

.0
45

65
.1

45
65

.2
45

65
.3

45
65

.4
45

66
.0

45
66

.1
45

66
.2

45
66

.3
45

66
.4

45
67

.0
45

67
.1

45
67

.2
45

67
.3

45
67

.4
45

68
.0

45
68

.1
45

68
.2

45
68

.3
45

68
.4

45
69

.0
45

69
.1

45
69

.2
45

69
.3

45
69

.4
45

70
.0

45
70

.1
45

70
.2

45
70

.3
45

70
.4

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

2

4

6

8

10

12

14

16

18

20

22

1D pull distribution

Mean   0.05079± 0.0004093 

Std Dev    0.03592± 0.3592 

Underflow       0

Overflow        0

 / ndf 2χ  0.01548 / 1

Constant  4.80± 27.02 

Mean      0.05709±0.02218 − 

Sigma     0.0442± 0.3952 

1D pull distribution
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p0        254.4±32.07 − 

 / ndf 2χ  6.361 / 49
p0        254.4±32.07 − 

asym_bcm_an_us (ppb)
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1D pull distribution

Mean   0.05044±0.001048 − 

Std Dev    0.03567± 0.3567 

Underflow       0

Overflow        0

 / ndf 2χ  0.04574 / 1

Constant  5.24± 29.67 

Mean      0.05137±0.02162 − 

Sigma     0.0384± 0.3588 

1D pull distribution
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p0        256.3±19.79 − 
 / ndf 2χ  7.954 / 49

p0        256.3±19.79 − 
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1D pull distribution

Mean   0.0564± 0.003399 

Std Dev    0.03988± 0.3988 

Underflow       0

Overflow        0

 / ndf 2χ  3.483 / 1

Constant  5.3±  25.1 

Mean      0.08486± 0.01747 

Sigma     0.0629± 0.3958 

1D pull distribution
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 / ndf 2χ  7.887 / 49

p0        258.5±34.71 − 
 / ndf 2χ  7.887 / 49

p0        258.5±34.71 − 

asym_bcm_an_ds3 (ppb)
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1D pull distribution

Mean   0.05616± 0.003185 

Std Dev    0.03971± 0.3971 

Underflow       0

Overflow        0

 / ndf 2χ   2.42 / 1

Constant  5.40± 26.67 

Mean      0.073261± 0.005395 

Sigma     0.0553± 0.3806 

1D pull distribution
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 / ndf 2χ  8.035 / 49
p0        245.1±72.1 − 

 / ndf 2χ  8.035 / 49
p0        245.1±72.1 − 

asym_bcm_dg_us (ppb)
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1D pull distribution

Mean   0.05669± 0.001446 

Std Dev    0.04009± 0.4009 

Underflow       0

Overflow        0

 / ndf 2χ  0.3797 / 1

Constant  4.34± 23.68 

Mean      0.06927±0.02394 − 

Sigma     0.0581± 0.4515 

1D pull distribution
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 / ndf 2χ  5.533 / 49
p0        254.9±4.369 − 

 / ndf 2χ  5.533 / 49
p0        254.9±4.369 − 

asym_bcm_dg_ds (ppb)
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1D pull distribution

Mean   0.04704± 0.001904 

Std Dev    0.03326± 0.3326 

Underflow       0

Overflow        0

 / ndf 2χ  0.04173 / 1

Constant  5.31± 29.83 

Mean      0.05091±0.04325 − 

Sigma     0.0390± 0.3569 

1D pull distribution
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 / ndf 2χ  54.93 / 49
p0        8.155±2.374 − 

 / ndf 2χ  54.93 / 49
p0        8.155±2.374 − 

diff_bpmE (nm)
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Mean   0.1482± 0.001454 

Std Dev    0.1048±  1.048 

Underflow       0

Overflow        0

 / ndf 2χ  6.198 / 6
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Mean      0.2639±0.1918 − 

Sigma     0.221± 1.221 

1D pull distribution
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p0         2.51± 0.8039 

 / ndf 2χ  43.84 / 49
p0         2.51± 0.8039 
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1D pull distribution

Mean   0.1324± 0.02246 

Std Dev    0.09361± 0.9361 

Underflow       0

Overflow        0

 / ndf 2χ  4.008 / 7

Constant  2.2±  11.7 

Mean      0.12944± 0.02585 

Sigma     0.1073± 0.8409 

1D pull distribution
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0
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600  / ndf 2χ  61.68 / 49
p0        16.27± 6.386 

 / ndf 2χ  61.68 / 49
p0        16.27± 6.386 

diff_bpm4eX (nm)
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1D pull distribution

Mean    0.157± 0.02416 

Std Dev     0.111±   1.11 

Underflow       0

Overflow        0

 / ndf 2χ  3.175 / 6

Constant  1.588± 8.916 

Mean     07− 8.941e±17 −8.883e− 

Sigma     0.179± 1.245 

1D pull distribution
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0
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 / ndf 2χ  59.35 / 49
p0        11.51± 18.17 

 / ndf 2χ  59.35 / 49
p0        11.51± 18.17 
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1D pull distribution

Mean   0.1541±0.000912 − 

Std Dev    0.1089±  1.089 

Underflow       0

Overflow        0

 / ndf 2χ  11.17 / 7

Constant  1.727± 7.967 

Mean      0.1788±0.1235 − 

Sigma     0.165± 1.048 

1D pull distribution



4561.0
4561.1

4561.2
4561.3

4561.4
4562.0

4562.1
4562.2

4562.3
4562.4

4563.0
4563.1

4563.2
4563.3

4563.4
4564.0

4564.1
4564.2

4564.3
4564.4

4565.0
4565.1

4565.2
4565.3

4565.4
4566.0

4566.1
4566.2

4566.3
4566.4

4567.0
4567.1

4567.2
4567.3

4567.4
4568.0

4568.1
4568.2

4568.3
4568.4

4569.0
4569.1

4569.2
4569.3

4569.4
4570.0

4570.1
4570.2

4570.3
4570.4

7

7.5

8

8.5

9

R
M

S
 (

um
)

diff_bpm4aY RMS (um)diff_bpm4aY RMS (um)



0.01.02.03.04.05.06.07.08.09.010.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.046.047.048.049.0
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p0        8.581± 14.94 

 / ndf 2χ  58.62 / 49
p0        8.581± 14.94 

diff_bpm4eY (nm)
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1D pull distribution

Mean   0.1531±0.001696 − 

Std Dev    0.1083±  1.083 

Underflow       0

Overflow        0

 / ndf 2χ  6.178 / 6

Constant  1.545± 8.044 

Mean      0.2743±0.2687 − 

Sigma     0.228± 1.255 

1D pull distribution
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0
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 / ndf 2χ  55.42 / 49
p0        6.448±1.447 − 

 / ndf 2χ  55.42 / 49
p0        6.448±1.447 − 
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1D pull distribution

Mean   0.1489±0.00183 − 

Std Dev    0.1053±  1.053 

Underflow       0

Overflow        0

 / ndf 2χ  3.444 / 7

Constant  1.657± 9.032 

Mean      0.17722±0.08234 − 

Sigma     0.138± 1.115 

1D pull distribution



4561.0
4561.1

4561.2
4561.3

4561.4
4562.0

4562.1
4562.2

4562.3
4562.4

4563.0
4563.1

4563.2
4563.3

4563.4
4564.0

4564.1
4564.2

4564.3
4564.4

4565.0
4565.1

4565.2
4565.3

4565.4
4566.0

4566.1
4566.2

4566.3
4566.4

4567.0
4567.1

4567.2
4567.3

4567.4
4568.0

4568.1
4568.2

4568.3
4568.4

4569.0
4569.1

4569.2
4569.3

4569.4
4570.0

4570.1
4570.2

4570.3
4570.4

4.4

4.5

4.6

4.7

4.8

4.9

R
M

S
 (

um
)

diff_bpm11X RMS (um)diff_bpm11X RMS (um)



0.01.02.03.04.05.06.07.08.09.010.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.046.047.048.049.0
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0
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150  / ndf 2χ  49.74 / 49
p0        5.958±2.682 − 

 / ndf 2χ  49.74 / 49
p0        5.958±2.682 − 

diff_bpm12X (nm)

45
61

.0
45

61
.1

45
61

.2
45

61
.3

45
61

.4
45

62
.0

45
62

.1
45

62
.2

45
62

.3
45

62
.4

45
63

.0
45

63
.1

45
63

.2
45

63
.3

45
63

.4
45

64
.0

45
64

.1
45

64
.2

45
64

.3
45

64
.4

45
65

.0
45

65
.1

45
65

.2
45

65
.3

45
65

.4
45

66
.0

45
66

.1
45

66
.2

45
66

.3
45

66
.4

45
67

.0
45

67
.1

45
67

.2
45

67
.3

45
67

.4
45

68
.0

45
68

.1
45

68
.2

45
68

.3
45

68
.4

45
69

.0
45

69
.1

45
69

.2
45

69
.3

45
69

.4
45

70
.0

45
70

.1
45

70
.2

45
70

.3
45

70
.4

2−
1.5−

1−
0.5−

0
0.5

1
1.5

2

8− 6− 4− 2− 0 2 4 6 8
0

2

4

6

8

10

12

1D pull distribution

Mean    0.141± 0.01422 

Std Dev    0.09973± 0.9973 

Underflow       0

Overflow        0

 / ndf 2χ  2.438 / 6

Constant  1.889± 9.522 

Mean      0.174951±0.006798 − 

Sigma     0.179± 1.097 

1D pull distribution
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 / ndf 2χ  66.95 / 49

p0         1070±370.1 − 
 / ndf 2χ  66.95 / 49

p0         1070±370.1 − 

asym_usl (ppb)
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1D pull distribution

Mean   0.1636±0.03296 − 

Std Dev    0.1157±  1.157 

Underflow       0

Overflow        0

 / ndf 2χ  2.666 / 8

Constant  1.633± 8.625 

Mean      0.18633± 0.06525 

Sigma     0.166± 1.194 

1D pull distribution
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20000−

15000−

10000−

5000−

0

5000

10000

15000

20000  / ndf 2χ  50.59 / 49
p0        703.3± 35.61 

 / ndf 2χ  50.59 / 49
p0        703.3± 35.61 

asym_usr (ppb)
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1D pull distribution

Mean   0.1422± 0.01024 

Std Dev    0.1006±  1.006 

Underflow       0

Overflow        0

 / ndf 2χ  4.983 / 7

Constant  2.05±  9.45 

Mean      0.181925±0.008705 − 

Sigma     0.172± 1.022 

1D pull distribution
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10000−

5000−

0

5000

10000

 / ndf 2χ  67.32 / 49
p0        433.3±182.3 − 

 / ndf 2χ  67.32 / 49
p0        433.3±182.3 − 

asym_us_avg (ppb)
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1D pull distribution

Mean    0.164±0.03006 − 

Std Dev     0.116±   1.16 

Underflow       0

Overflow        0

 / ndf 2χ  5.996 / 7

Constant  1.635± 7.956 

Mean      0.2435± 0.2097 

Sigma     0.243± 1.259 

1D pull distribution



4561.0
4561.1

4561.2
4561.3

4561.4
4562.0

4562.1
4562.2

4562.3
4562.4

4563.0
4563.1

4563.2
4563.3

4563.4
4564.0

4564.1
4564.2

4564.3
4564.4

4565.0
4565.1

4565.2
4565.3

4565.4
4566.0

4566.1
4566.2

4566.3
4566.4

4567.0
4567.1

4567.2
4567.3

4567.4
4568.0

4568.1
4568.2

4568.3
4568.4

4569.0
4569.1

4569.2
4569.3

4569.4
4570.0

4570.1
4570.2

4570.3
4570.4

280

290

300

310

320

330

R
M

S
 (

pp
m

)
asym_us_avg RMS (ppm)asym_us_avg RMS (ppm)



0.01.02.03.04.05.06.07.08.09.010.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.046.047.048.049.0

30000−

20000−

10000−

0
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20000

 / ndf 2χ  61.05 / 49
p0        795.5±217.4 − 

 / ndf 2χ  61.05 / 49
p0        795.5±217.4 − 

asym_us_dd (ppb)
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1D pull distribution

Mean   0.1562±0.02551 − 

Std Dev    0.1105±  1.105 

Underflow       0

Overflow        0

 / ndf 2χ  3.935 / 6

Constant  1.601± 8.806 

Mean      0.23075± 0.05086 

Sigma     0.193± 1.256 

1D pull distribution
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40000−

30000−

20000−

10000−

0

10000

20000

30000

 / ndf 2χ  64.94 / 49
p0         1146±322.8 − 

 / ndf 2χ  64.94 / 49
p0         1146±322.8 − 

asym_dsl (ppb)
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1D pull distribution

Mean   0.1611±0.03167 − 

Std Dev    0.1139±  1.139 

Underflow       0

Overflow        0

 / ndf 2χ  6.382 / 8

Constant  1.761± 8.526 

Mean      0.18967± 0.03967 

Sigma     0.171± 1.103 

1D pull distribution
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15000−

10000−

5000−

0
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15000

 / ndf 2χ  49.57 / 49
p0        638.5± 167.9 

 / ndf 2χ  49.57 / 49
p0        638.5± 167.9 

asym_dsr (ppb)
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1D pull distribution

Mean   0.1408± 0.005652 

Std Dev    0.09957± 0.9957 

Underflow       0

Overflow        0

 / ndf 2χ  4.755 / 6

Constant  2.38± 10.46 

Mean     05− 5.058e±16 −6.662e− 

Sigma     0.1742± 0.9311 

1D pull distribution
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15000−

10000−

5000−

0

5000

10000

 / ndf 2χ  65.86 / 49
p0        505.8±81.62 − 

 / ndf 2χ  65.86 / 49
p0        505.8±81.62 − 

asym_ds_avg (ppb)
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1D pull distribution

Mean   0.1622±0.03179 − 

Std Dev    0.1147±  1.147 

Underflow       0

Overflow        0

 / ndf 2χ  11.35 / 7

Constant  1.27±  6.11 

Mean      0.4777± 0.5114 

Sigma     0.443± 1.616 

1D pull distribution
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30000−

20000−

10000−

0

10000

20000

 / ndf 2χ  60.11 / 49
p0        777.7±262 −  

 / ndf 2χ  60.11 / 49
p0        777.7±262 −  

asym_ds_dd (ppb)
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1D pull distribution

Mean    0.155±0.02425 − 

Std Dev    0.1096±  1.096 

Underflow       0

Overflow        0

 / ndf 2χ    7.6 / 7

Constant  1.6±   8.1 

Mean      0.213±0.137 − 

Sigma     0.180± 1.169 

1D pull distribution
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40000−

20000−

0

20000

40000

 / ndf 2χ  43.48 / 49
p0         2164±  1368 

 / ndf 2χ  43.48 / 49
p0         2164±  1368 

asym_atl1 (ppb)

45
61

.0
45

61
.1

45
61

.2
45

61
.3

45
61

.4
45

62
.0

45
62

.1
45

62
.2

45
62

.3
45

62
.4

45
63

.0
45

63
.1

45
63

.2
45

63
.3

45
63

.4
45

64
.0

45
64

.1
45

64
.2

45
64

.3
45

64
.4

45
65

.0
45

65
.1

45
65

.2
45

65
.3

45
65

.4
45

66
.0

45
66

.1
45

66
.2

45
66

.3
45

66
.4

45
67

.0
45

67
.1

45
67

.2
45

67
.3

45
67

.4
45

68
.0

45
68

.1
45

68
.2

45
68

.3
45

68
.4

45
69

.0
45

69
.1

45
69

.2
45

69
.3

45
69

.4
45

70
.0

45
70

.1
45

70
.2

45
70

.3
45

70
.4

2−
1.5−

1−
0.5−

0
0.5

1
1.5

8− 6− 4− 2− 0 2 4 6 8
0

2

4

6

8

10

12

1D pull distribution

Mean   0.1319± 0.002216 

Std Dev    0.09325± 0.9325 
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Overflow        0
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1D pull distribution
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Mean   0.1715±0.03533 − 

Std Dev    0.1213±  1.213 

Underflow       0

Overflow        0

 / ndf 2χ  3.292 / 8

Constant  1.551± 7.508 

Mean      0.2224± 0.1073 

Sigma     0.242± 1.363 

1D pull distribution
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1D pull distribution

Mean    0.159±0.02828 − 

Std Dev    0.1124±  1.124 

Underflow       0

Overflow        0

 / ndf 2χ  4.535 / 8

Constant  1.668± 8.431 

Mean      0.18114±0.01526 − 

Sigma     0.167± 1.162 

1D pull distribution
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1D pull distribution
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