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asym_bcm_an_ds3 (ppb)

36
86

.0
36

86
.1

36
86

.2
36

86
.3

36
86

.4
36

86
.5

36
86

.6
36

86
.7

36
86

.8
36

86
.9

36
87

.0
36

87
.1

36
87

.2
36

87
.3

36
87

.4
36

87
.5

36
87

.6
36

87
.7

36
87

.8
36

88
.0

36
88

.1
36

88
.2

36
88

.3
36

88
.4

36
88

.5
36

88
.6

36
88

.7
36

88
.8

36
88

.9
36

88
.1

0
36

89
.0

36
89

.1
36

90
.0

36
90

.1
36

90
.2

36
90

.3
36

90
.4

36
90

.5
36

90
.6

36
90

.7
36

90
.8

36
90

.9
36

90
.1

0
36

91
.0

36
91

.1
36

91
.2

36
91

.3
36

91
.4

36
91

.5
36

91
.6

36
91

.7
36

91
.8

2.5−
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

14

1D pull distribution

Mean   0.1166±0.006448 − 

Std Dev    0.08246±  0.841 

Underflow       0

Overflow        0

 / ndf 2χ   3.32 / 5

Constant  2.11± 11.44 

Mean      0.1545±0.1228 − 

Sigma     0.1383± 0.9578 

1D pull distribution



36
86

.0
36

86
.1

36
86

.2
36

86
.3

36
86

.4
36

86
.5

36
86

.6
36

86
.7

36
86

.8
36

86
.9

36
87

.0
36

87
.1

36
87

.2
36

87
.3

36
87

.4
36

87
.5

36
87

.6
36

87
.7

36
87

.8
36

88
.0

36
88

.1
36

88
.2

36
88

.3
36

88
.4

36
88

.5
36

88
.6

36
88

.7
36

88
.8

36
88

.9
36

88
.1

0
36

89
.0

36
89

.1
36

90
.0

36
90

.1
36

90
.2

36
90

.3
36

90
.4

36
90

.5
36

90
.6

36
90

.7
36

90
.8

36
90

.9
36

90
.1

0
36

91
.0

36
91

.1
36

91
.2

36
91

.3
36

91
.4

36
91

.5
36

91
.6

36
91

.7
36

91
.8

600

800

1000

1200

1400

1600

1800

2000

2200

2400

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

4.
0

5.
0

6.
0

7.
0

8.
0

9.
0

10
.0

11
.0

12
.0

13
.0

14
.0

15
.0

16
.0

17
.0

18
.0

19
.0

20
.0

21
.0

22
.0

23
.0

24
.0

25
.0

26
.0

27
.0

28
.0

29
.0

30
.0

31
.0

32
.0

33
.0

34
.0

35
.0

36
.0

37
.0

38
.0

39
.0

40
.0

41
.0

42
.0

43
.0

44
.0

45
.0

46
.0

47
.0

48
.0

49
.0

50
.0

51
.0

6000−

4000−

2000−

0

2000

4000

6000

 / ndf 2χ  6.496 / 51
p0        402.7± 100.4 

 / ndf 2χ  6.496 / 51
p0        402.7± 100.4 

asym_bcm_dg_us (ppb)

36
86

.0
36

86
.1

36
86

.2
36

86
.3

36
86

.4
36

86
.5

36
86

.6
36

86
.7

36
86

.8
36

86
.9

36
87

.0
36

87
.1

36
87

.2
36

87
.3

36
87

.4
36

87
.5

36
87

.6
36

87
.7

36
87

.8
36

88
.0

36
88

.1
36

88
.2

36
88

.3
36

88
.4

36
88

.5
36

88
.6

36
88

.7
36

88
.8

36
88

.9
36

88
.1

0
36

89
.0

36
89

.1
36

90
.0

36
90

.1
36

90
.2

36
90

.3
36

90
.4

36
90

.5
36

90
.6

36
90

.7
36

90
.8

36
90

.9
36

90
.1

0
36

91
.0

36
91

.1
36

91
.2

36
91

.3
36

91
.4

36
91

.5
36

91
.6

36
91

.7
36

91
.8

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

5

10

15

20

25

30

1D pull distribution

Mean   0.04901±0.003478 − 

Std Dev    0.03466± 0.3534 

Underflow       0

Overflow        0

 / ndf 2χ   8.01 / 1

Constant  4.49± 23.66 

Mean     06− 3.44e±17 − 7.28e

Sigma     0.0476± 0.3972 

1D pull distribution



36
86

.0
36

86
.1

36
86

.2
36

86
.3

36
86

.4
36

86
.5

36
86

.6
36

86
.7

36
86

.8
36

86
.9

36
87

.0
36

87
.1

36
87

.2
36

87
.3

36
87

.4
36

87
.5

36
87

.6
36

87
.7

36
87

.8
36

88
.0

36
88

.1
36

88
.2

36
88

.3
36

88
.4

36
88

.5
36

88
.6

36
88

.7
36

88
.8

36
88

.9
36

88
.1

0
36

89
.0

36
89

.1
36

90
.0

36
90

.1
36

90
.2

36
90

.3
36

90
.4

36
90

.5
36

90
.6

36
90

.7
36

90
.8

36
90

.9
36

90
.1

0
36

91
.0

36
91

.1
36

91
.2

36
91

.3
36

91
.4

36
91

.5
36

91
.6

36
91

.7
36

91
.8

230

240

250

260

270

280

290

300

310

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

4.
0

5.
0

6.
0

7.
0

8.
0

9.
0

10
.0

11
.0

12
.0

13
.0

14
.0

15
.0

16
.0

17
.0

18
.0

19
.0

20
.0

21
.0

22
.0

23
.0

24
.0

25
.0

26
.0

27
.0

28
.0

29
.0

30
.0

31
.0

32
.0

33
.0

34
.0

35
.0

36
.0

37
.0

38
.0

39
.0

40
.0

41
.0

42
.0

43
.0

44
.0

45
.0

46
.0

47
.0

48
.0

49
.0

50
.0

51
.0

4000−

2000−

0

2000

4000

6000  / ndf 2χ  4.717 / 51
p0        386.9± 37.32 

 / ndf 2χ  4.717 / 51
p0        386.9± 37.32 

asym_bcm_dg_ds (ppb)

36
86

.0
36

86
.1

36
86

.2
36

86
.3

36
86

.4
36

86
.5

36
86

.6
36

86
.7

36
86

.8
36

86
.9

36
87

.0
36

87
.1

36
87

.2
36

87
.3

36
87

.4
36

87
.5

36
87

.6
36

87
.7

36
87

.8
36

88
.0

36
88

.1
36

88
.2

36
88

.3
36

88
.4

36
88

.5
36

88
.6

36
88

.7
36

88
.8

36
88

.9
36

88
.1

0
36

89
.0

36
89

.1
36

90
.0

36
90

.1
36

90
.2

36
90

.3
36

90
.4

36
90

.5
36

90
.6

36
90

.7
36

90
.8

36
90

.9
36

90
.1

0
36

91
.0

36
91

.1
36

91
.2

36
91

.3
36

91
.4

36
91

.5
36

91
.6

36
91

.7
36

91
.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

5

10

15

20

25

1D pull distribution

Mean   0.04177± 0.001476 

Std Dev    0.02953± 0.3012 

Underflow       0

Overflow        0

 / ndf 2χ  1.703 / 1

Constant  7.14± 34.11 

Mean      0.05807±0.01285 − 

Sigma     0.0474± 0.3144 

1D pull distribution



36
86

.0
36

86
.1

36
86

.2
36

86
.3

36
86

.4
36

86
.5

36
86

.6
36

86
.7

36
86

.8
36

86
.9

36
87

.0
36

87
.1

36
87

.2
36

87
.3

36
87

.4
36

87
.5

36
87

.6
36

87
.7

36
87

.8
36

88
.0

36
88

.1
36

88
.2

36
88

.3
36

88
.4

36
88

.5
36

88
.6

36
88

.7
36

88
.8

36
88

.9
36

88
.1

0
36

89
.0

36
89

.1
36

90
.0

36
90

.1
36

90
.2

36
90

.3
36

90
.4

36
90

.5
36

90
.6

36
90

.7
36

90
.8

36
90

.9
36

90
.1

0
36

91
.0

36
91

.1
36

91
.2

36
91

.3
36

91
.4

36
91

.5
36

91
.6

36
91

.7
36

91
.8

220

230

240

250

260

270

280

290

300

310

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

4.
0

5.
0

6.
0

7.
0

8.
0

9.
0

10
.0

11
.0

12
.0

13
.0

14
.0

15
.0

16
.0

17
.0

18
.0

19
.0

20
.0

21
.0

22
.0

23
.0

24
.0

25
.0

26
.0

27
.0

28
.0

29
.0

30
.0

31
.0

32
.0

33
.0

34
.0

35
.0

36
.0

37
.0

38
.0

39
.0

40
.0

41
.0

42
.0

43
.0

44
.0

45
.0

46
.0

47
.0

48
.0

49
.0

50
.0

51
.0

200−

100−

0

100

200

 / ndf 2χ  50.07 / 51
p0        8.617±0.9396 − 

 / ndf 2χ  50.07 / 51
p0        8.617±0.9396 − 

diff_bpmE (nm)

36
86

.0
36

86
.1

36
86

.2
36

86
.3

36
86

.4
36

86
.5

36
86

.6
36

86
.7

36
86

.8
36

86
.9

36
87

.0
36

87
.1

36
87

.2
36

87
.3

36
87

.4
36

87
.5

36
87

.6
36

87
.7

36
87

.8
36

88
.0

36
88

.1
36

88
.2

36
88

.3
36

88
.4

36
88

.5
36

88
.6

36
88

.7
36

88
.8

36
88

.9
36

88
.1

0
36

89
.0

36
89

.1
36

90
.0

36
90

.1
36

90
.2

36
90

.3
36

90
.4

36
90

.5
36

90
.6

36
90

.7
36

90
.8

36
90

.9
36

90
.1

0
36

91
.0

36
91

.1
36

91
.2

36
91

.3
36

91
.4

36
91

.5
36

91
.6

36
91

.7
36

91
.8

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   0.1361±05 − 4.366e

Std Dev    0.09622± 0.9812 

Underflow       0

Overflow        0

 / ndf 2χ  6.308 / 7

Constant  2.41± 11.11 

Mean      0.13183±0.02415 − 

Sigma     0.143± 0.877 

1D pull distribution



36
86

.0
36

86
.1

36
86

.2
36

86
.3

36
86

.4
36

86
.5

36
86

.6
36

86
.7

36
86

.8
36

86
.9

36
87

.0
36

87
.1

36
87

.2
36

87
.3

36
87

.4
36

87
.5

36
87

.6
36

87
.7

36
87

.8
36

88
.0

36
88

.1
36

88
.2

36
88

.3
36

88
.4

36
88

.5
36

88
.6

36
88

.7
36

88
.8

36
88

.9
36

88
.1

0
36

89
.0

36
89

.1
36

90
.0

36
90

.1
36

90
.2

36
90

.3
36

90
.4

36
90

.5
36

90
.6

36
90

.7
36

90
.8

36
90

.9
36

90
.1

0
36

91
.0

36
91

.1
36

91
.2

36
91

.3
36

91
.4

36
91

.5
36

91
.6

36
91

.7
36

91
.8

5.8

5.9

6

6.1

6.2

6.3

6.4

R
M

S
 (

um
)

diff_bpmE RMS (um)diff_bpmE RMS (um)



0.
0

1.
0

2.
0

3.
0

4.
0

5.
0

6.
0

7.
0

8.
0

9.
0

10
.0

11
.0

12
.0

13
.0

14
.0

15
.0

16
.0

17
.0

18
.0

19
.0

20
.0

21
.0

22
.0

23
.0

24
.0

25
.0

26
.0

27
.0

28
.0

29
.0

30
.0

31
.0

32
.0

33
.0

34
.0

35
.0

36
.0

37
.0

38
.0

39
.0

40
.0

41
.0

42
.0

43
.0

44
.0

45
.0

46
.0

47
.0

48
.0

49
.0

50
.0

51
.0

80−

60−

40−

20−

0

20

40

60

 / ndf 2χ   53.4 / 51
p0        2.829±2.833 − 

 / ndf 2χ   53.4 / 51
p0        2.829±2.833 − 

diff_bpm4aX (nm)

36
86

.0
36

86
.1

36
86

.2
36

86
.3

36
86

.4
36

86
.5

36
86

.6
36

86
.7

36
86

.8
36

86
.9

36
87

.0
36

87
.1

36
87

.2
36

87
.3

36
87

.4
36

87
.5

36
87

.6
36

87
.7

36
87

.8
36

88
.0

36
88

.1
36

88
.2

36
88

.3
36

88
.4

36
88

.5
36

88
.6

36
88

.7
36

88
.8

36
88

.9
36

88
.1

0
36

89
.0

36
89

.1
36

90
.0

36
90

.1
36

90
.2

36
90

.3
36

90
.4

36
90

.5
36

90
.6

36
90

.7
36

90
.8

36
90

.9
36

90
.1

0
36

91
.0

36
91

.1
36

91
.2

36
91

.3
36

91
.4

36
91

.5
36

91
.6

36
91

.7
36

91
.8

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   0.1405±0.002883 − 

Std Dev    0.09937±  1.013 

Underflow       0

Overflow        0

 / ndf 2χ  9.211 / 7

Constant  3.74± 10.11 

Mean      0.16964±0.05475 − 

Sigma     0.3124± 0.9031 

1D pull distribution



36
86

.0
36

86
.1

36
86

.2
36

86
.3

36
86

.4
36

86
.5

36
86

.6
36

86
.7

36
86

.8
36

86
.9

36
87

.0
36

87
.1

36
87

.2
36

87
.3

36
87

.4
36

87
.5

36
87

.6
36

87
.7

36
87

.8
36

88
.0

36
88

.1
36

88
.2

36
88

.3
36

88
.4

36
88

.5
36

88
.6

36
88

.7
36

88
.8

36
88

.9
36

88
.1

0
36

89
.0

36
89

.1
36

90
.0

36
90

.1
36

90
.2

36
90

.3
36

90
.4

36
90

.5
36

90
.6

36
90

.7
36

90
.8

36
90

.9
36

90
.1

0
36

91
.0

36
91

.1
36

91
.2

36
91

.3
36

91
.4

36
91

.5
36

91
.6

36
91

.7
36

91
.8

1.9

1.92

1.94

1.96

1.98

2

2.02

2.04

2.06

R
M

S
 (

um
)

diff_bpm4aX RMS (um)diff_bpm4aX RMS (um)



0.
0

1.
0

2.
0

3.
0

4.
0

5.
0

6.
0

7.
0

8.
0

9.
0

10
.0

11
.0

12
.0

13
.0

14
.0

15
.0

16
.0

17
.0

18
.0

19
.0

20
.0

21
.0

22
.0

23
.0

24
.0

25
.0

26
.0

27
.0

28
.0

29
.0

30
.0

31
.0

32
.0

33
.0

34
.0

35
.0

36
.0

37
.0

38
.0

39
.0

40
.0

41
.0

42
.0

43
.0

44
.0

45
.0

46
.0

47
.0

48
.0

49
.0

50
.0

51
.0

300−

200−

100−

0

100

200

300

 / ndf 2χ  36.47 / 51
p0        14.82±20.73 − 

 / ndf 2χ  36.47 / 51
p0        14.82±20.73 − 

diff_bpm4eX (nm)

36
86

.0
36

86
.1

36
86

.2
36

86
.3

36
86

.4
36

86
.5

36
86

.6
36

86
.7

36
86

.8
36

86
.9

36
87

.0
36

87
.1

36
87

.2
36

87
.3

36
87

.4
36

87
.5

36
87

.6
36

87
.7

36
87

.8
36

88
.0

36
88

.1
36

88
.2

36
88

.3
36

88
.4

36
88

.5
36

88
.6

36
88

.7
36

88
.8

36
88

.9
36

88
.1

0
36

89
.0

36
89

.1
36

90
.0

36
90

.1
36

90
.2

36
90

.3
36

90
.4

36
90

.5
36

90
.6

36
90

.7
36

90
.8

36
90

.9
36

90
.1

0
36

91
.0

36
91

.1
36

91
.2

36
91

.3
36

91
.4

36
91

.5
36

91
.6

36
91

.7
36

91
.8

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   0.1161±0.001834 − 

Std Dev    0.08212± 0.8375 

Underflow       0

Overflow        0

 / ndf 2χ  1.383 / 4

Constant  2.19± 11.87 

Mean      0.1746±0.1503 − 

Sigma     0.1711± 0.9831 

1D pull distribution



36
86

.0
36

86
.1

36
86

.2
36

86
.3

36
86

.4
36

86
.5

36
86

.6
36

86
.7

36
86

.8
36

86
.9

36
87

.0
36

87
.1

36
87

.2
36

87
.3

36
87

.4
36

87
.5

36
87

.6
36

87
.7

36
87

.8
36

88
.0

36
88

.1
36

88
.2

36
88

.3
36

88
.4

36
88

.5
36

88
.6

36
88

.7
36

88
.8

36
88

.9
36

88
.1

0
36

89
.0

36
89

.1
36

90
.0

36
90

.1
36

90
.2

36
90

.3
36

90
.4

36
90

.5
36

90
.6

36
90

.7
36

90
.8

36
90

.9
36

90
.1

0
36

91
.0

36
91

.1
36

91
.2

36
91

.3
36

91
.4

36
91

.5
36

91
.6

36
91

.7
36

91
.8

10

10.1

10.2

10.3

10.4

10.5

10.6

10.7

10.8

R
M

S
 (

um
)

diff_bpm4eX RMS (um)diff_bpm4eX RMS (um)



0.
0

1.
0

2.
0

3.
0

4.
0

5.
0

6.
0

7.
0

8.
0

9.
0

10
.0

11
.0

12
.0

13
.0

14
.0

15
.0

16
.0

17
.0

18
.0

19
.0

20
.0

21
.0

22
.0

23
.0

24
.0

25
.0

26
.0

27
.0

28
.0

29
.0

30
.0

31
.0

32
.0

33
.0

34
.0

35
.0

36
.0

37
.0

38
.0

39
.0

40
.0

41
.0

42
.0

43
.0

44
.0

45
.0

46
.0

47
.0

48
.0

49
.0

50
.0

51
.0

300−

200−

100−

0

100

200

300  / ndf 2χ  80.84 / 51
p0        9.876±19.07 − 

 / ndf 2χ  80.84 / 51
p0        9.876±19.07 − 

diff_bpm4aY (nm)

36
86

.0
36

86
.1

36
86

.2
36

86
.3

36
86

.4
36

86
.5

36
86

.6
36

86
.7

36
86

.8
36

86
.9

36
87

.0
36

87
.1

36
87

.2
36

87
.3

36
87

.4
36

87
.5

36
87

.6
36

87
.7

36
87

.8
36

88
.0

36
88

.1
36

88
.2

36
88

.3
36

88
.4

36
88

.5
36

88
.6

36
88

.7
36

88
.8

36
88

.9
36

88
.1

0
36

89
.0

36
89

.1
36

90
.0

36
90

.1
36

90
.2

36
90

.3
36

90
.4

36
90

.5
36

90
.6

36
90

.7
36

90
.8

36
90

.9
36

90
.1

0
36

91
.0

36
91

.1
36

91
.2

36
91

.3
36

91
.4

36
91

.5
36

91
.6

36
91

.7
36

91
.8

2−
1−
0
1
2

8− 6− 4− 2− 0 2 4 6 8
0

1

2

3

4

5

6

7

8

1D pull distribution

Mean   0.1729± 0.01273 

Std Dev    0.1223±  1.247 

Underflow       0

Overflow        0

 / ndf 2χ  4.004 / 7

Constant  1.356± 7.351 

Mean      0.2719± 0.1376 

Sigma     0.256± 1.503 

1D pull distribution



36
86

.0
36

86
.1

36
86

.2
36

86
.3

36
86

.4
36

86
.5

36
86

.6
36

86
.7

36
86

.8
36

86
.9

36
87

.0
36

87
.1

36
87

.2
36

87
.3

36
87

.4
36

87
.5

36
87

.6
36

87
.7

36
87

.8
36

88
.0

36
88

.1
36

88
.2

36
88

.3
36

88
.4

36
88

.5
36

88
.6

36
88

.7
36

88
.8

36
88

.9
36

88
.1

0
36

89
.0

36
89

.1
36

90
.0

36
90

.1
36

90
.2

36
90

.3
36

90
.4

36
90

.5
36

90
.6

36
90

.7
36

90
.8

36
90

.9
36

90
.1

0
36

91
.0

36
91

.1
36

91
.2

36
91

.3
36

91
.4

36
91

.5
36

91
.6

36
91

.7
36

91
.8

6.2

6.4

6.6

6.8

7

7.2

7.4

7.6

R
M

S
 (

um
)

diff_bpm4aY RMS (um)diff_bpm4aY RMS (um)



0.
0

1.
0

2.
0

3.
0

4.
0

5.
0

6.
0

7.
0

8.
0

9.
0

10
.0

11
.0

12
.0

13
.0

14
.0

15
.0

16
.0

17
.0

18
.0

19
.0

20
.0

21
.0

22
.0

23
.0

24
.0

25
.0

26
.0

27
.0

28
.0

29
.0

30
.0

31
.0

32
.0

33
.0

34
.0

35
.0

36
.0

37
.0

38
.0

39
.0

40
.0

41
.0

42
.0

43
.0

44
.0

45
.0

46
.0

47
.0

48
.0

49
.0

50
.0

51
.0

150−

100−

50−

0

50

100

150

 / ndf 2χ  76.07 / 51
p0        6.333±10.4 − 

 / ndf 2χ  76.07 / 51
p0        6.333±10.4 − 

diff_bpm4eY (nm)

36
86

.0
36

86
.1

36
86

.2
36

86
.3

36
86

.4
36

86
.5

36
86

.6
36

86
.7

36
86

.8
36

86
.9

36
87

.0
36

87
.1

36
87

.2
36

87
.3

36
87

.4
36

87
.5

36
87

.6
36

87
.7

36
87

.8
36

88
.0

36
88

.1
36

88
.2

36
88

.3
36

88
.4

36
88

.5
36

88
.6

36
88

.7
36

88
.8

36
88

.9
36

88
.1

0
36

89
.0

36
89

.1
36

90
.0

36
90

.1
36

90
.2

36
90

.3
36

90
.4

36
90

.5
36

90
.6

36
90

.7
36

90
.8

36
90

.9
36

90
.1

0
36

91
.0

36
91

.1
36

91
.2

36
91

.3
36

91
.4

36
91

.5
36

91
.6

36
91

.7
36

91
.8

2−
1−
0
1

2

8− 6− 4− 2− 0 2 4 6 8
0

2

4

6

8

10

1D pull distribution

Mean   0.1677± 0.01038 

Std Dev    0.1186±  1.209 

Underflow       0

Overflow        0

 / ndf 2χ  3.044 / 6

Constant  1.376± 7.608 

Mean      0.3689±0.2529 − 

Sigma     0.359± 1.537 

1D pull distribution



36
86

.0
36

86
.1

36
86

.2
36

86
.3

36
86

.4
36

86
.5

36
86

.6
36

86
.7

36
86

.8
36

86
.9

36
87

.0
36

87
.1

36
87

.2
36

87
.3

36
87

.4
36

87
.5

36
87

.6
36

87
.7

36
87

.8
36

88
.0

36
88

.1
36

88
.2

36
88

.3
36

88
.4

36
88

.5
36

88
.6

36
88

.7
36

88
.8

36
88

.9
36

88
.1

0
36

89
.0

36
89

.1
36

90
.0

36
90

.1
36

90
.2

36
90

.3
36

90
.4

36
90

.5
36

90
.6

36
90

.7
36

90
.8

36
90

.9
36

90
.1

0
36

91
.0

36
91

.1
36

91
.2

36
91

.3
36

91
.4

36
91

.5
36

91
.6

36
91

.7
36

91
.8

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

R
M

S
 (

um
)

diff_bpm4eY RMS (um)diff_bpm4eY RMS (um)



0.
0

1.
0

2.
0

3.
0

4.
0

5.
0

6.
0

7.
0

8.
0

9.
0

10
.0

11
.0

12
.0

13
.0

14
.0

15
.0

16
.0

17
.0

18
.0

19
.0

20
.0

21
.0

22
.0

23
.0

24
.0

25
.0

26
.0

27
.0

28
.0

29
.0

30
.0

31
.0

32
.0

33
.0

34
.0

35
.0

36
.0

37
.0

38
.0

39
.0

40
.0

41
.0

42
.0

43
.0

44
.0

45
.0

46
.0

47
.0

48
.0

49
.0

50
.0

51
.0

200−

150−

100−

50−

0

50

100

150

200

 / ndf 2χ  52.99 / 51
p0        7.102± 0.8784 

 / ndf 2χ  52.99 / 51
p0        7.102± 0.8784 

diff_bpm11X (nm)

36
86

.0
36

86
.1

36
86

.2
36

86
.3

36
86

.4
36

86
.5

36
86

.6
36

86
.7

36
86

.8
36

86
.9

36
87

.0
36

87
.1

36
87

.2
36

87
.3

36
87

.4
36

87
.5

36
87

.6
36

87
.7

36
87

.8
36

88
.0

36
88

.1
36

88
.2

36
88

.3
36

88
.4

36
88

.5
36

88
.6

36
88

.7
36

88
.8

36
88

.9
36

88
.1

0
36

89
.0

36
89

.1
36

90
.0

36
90

.1
36

90
.2

36
90

.3
36

90
.4

36
90

.5
36

90
.6

36
90

.7
36

90
.8

36
90

.9
36

90
.1

0
36

91
.0

36
91

.1
36

91
.2

36
91

.3
36

91
.4

36
91

.5
36

91
.6

36
91

.7
36

91
.8

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     0.14±0.001721 − 

Std Dev    0.09898±  1.009 

Underflow       0

Overflow        0

 / ndf 2χ  3.068 / 7

Constant  2.3±  11.3 

Mean      0.13866±0.02282 − 

Sigma     0.1337± 0.9244 

1D pull distribution



36
86

.0
36

86
.1

36
86

.2
36

86
.3

36
86

.4
36

86
.5

36
86

.6
36

86
.7

36
86

.8
36

86
.9

36
87

.0
36

87
.1

36
87

.2
36

87
.3

36
87

.4
36

87
.5

36
87

.6
36

87
.7

36
87

.8
36

88
.0

36
88

.1
36

88
.2

36
88

.3
36

88
.4

36
88

.5
36

88
.6

36
88

.7
36

88
.8

36
88

.9
36

88
.1

0
36

89
.0

36
89

.1
36

90
.0

36
90

.1
36

90
.2

36
90

.3
36

90
.4

36
90

.5
36

90
.6

36
90

.7
36

90
.8

36
90

.9
36

90
.1

0
36

91
.0

36
91

.1
36

91
.2

36
91

.3
36

91
.4

36
91

.5
36

91
.6

36
91

.7
36

91
.8

4.8

4.9

5

5.1

5.2

R
M

S
 (

um
)

diff_bpm11X RMS (um)diff_bpm11X RMS (um)



0.
0

1.
0

2.
0

3.
0

4.
0

5.
0

6.
0

7.
0

8.
0

9.
0

10
.0

11
.0

12
.0

13
.0

14
.0

15
.0

16
.0

17
.0

18
.0

19
.0

20
.0

21
.0

22
.0

23
.0

24
.0

25
.0

26
.0

27
.0

28
.0

29
.0

30
.0

31
.0

32
.0

33
.0

34
.0

35
.0

36
.0

37
.0

38
.0

39
.0

40
.0

41
.0

42
.0

43
.0

44
.0

45
.0

46
.0

47
.0

48
.0

49
.0

50
.0

51
.0

150−

100−

50−

0

50

100

 / ndf 2χ  42.49 / 51
p0        5.414±4.716 − 

 / ndf 2χ  42.49 / 51
p0        5.414±4.716 − 

diff_bpm12X (nm)

36
86

.0
36

86
.1

36
86

.2
36

86
.3

36
86

.4
36

86
.5

36
86

.6
36

86
.7

36
86

.8
36

86
.9

36
87

.0
36

87
.1

36
87

.2
36

87
.3

36
87

.4
36

87
.5

36
87

.6
36

87
.7

36
87

.8
36

88
.0

36
88

.1
36

88
.2

36
88

.3
36

88
.4

36
88

.5
36

88
.6

36
88

.7
36

88
.8

36
88

.9
36

88
.1

0
36

89
.0

36
89

.1
36

90
.0

36
90

.1
36

90
.2

36
90

.3
36

90
.4

36
90

.5
36

90
.6

36
90

.7
36

90
.8

36
90

.9
36

90
.1

0
36

91
.0

36
91

.1
36

91
.2

36
91

.3
36

91
.4

36
91

.5
36

91
.6

36
91

.7
36

91
.8

2.5−
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   0.1253± 0.007886 

Std Dev    0.08863± 0.9039 

Underflow       0

Overflow        0

 / ndf 2χ  3.169 / 5

Constant  2.1±  11.1 

Mean      0.238± 0.211 

Sigma     0.218± 1.036 

1D pull distribution



36
86

.0
36

86
.1

36
86

.2
36

86
.3

36
86

.4
36

86
.5

36
86

.6
36

86
.7

36
86

.8
36

86
.9

36
87

.0
36

87
.1

36
87

.2
36

87
.3

36
87

.4
36

87
.5

36
87

.6
36

87
.7

36
87

.8
36

88
.0

36
88

.1
36

88
.2

36
88

.3
36

88
.4

36
88

.5
36

88
.6

36
88

.7
36

88
.8

36
88

.9
36

88
.1

0
36

89
.0

36
89

.1
36

90
.0

36
90

.1
36

90
.2

36
90

.3
36

90
.4

36
90

.5
36

90
.6

36
90

.7
36

90
.8

36
90

.9
36

90
.1

0
36

91
.0

36
91

.1
36

91
.2

36
91

.3
36

91
.4

36
91

.5
36

91
.6

36
91

.7
36

91
.8

3.6

3.7

3.8

3.9

4R
M

S
 (

um
)

diff_bpm12X RMS (um)diff_bpm12X RMS (um)



0.
0

1.
0

2.
0

3.
0

4.
0

5.
0

6.
0

7.
0

8.
0

9.
0

10
.0

11
.0

12
.0

13
.0

14
.0

15
.0

16
.0

17
.0

18
.0

19
.0

20
.0

21
.0

22
.0

23
.0

24
.0

25
.0

26
.0

27
.0

28
.0

29
.0

30
.0

31
.0

32
.0

33
.0

34
.0

35
.0

36
.0

37
.0

38
.0

39
.0

40
.0

41
.0

42
.0

43
.0

44
.0

45
.0

46
.0

47
.0

48
.0

49
.0

50
.0

51
.0

20000−

15000−

10000−

5000−

0

5000

10000

15000

 / ndf 2χ  48.68 / 51
p0        732.5± 499.8 

 / ndf 2χ  48.68 / 51
p0        732.5± 499.8 

asym_usl (ppb)

36
86

.0
36

86
.1

36
86

.2
36

86
.3

36
86

.4
36

86
.5

36
86

.6
36

86
.7

36
86

.8
36

86
.9

36
87

.0
36

87
.1

36
87

.2
36

87
.3

36
87

.4
36

87
.5

36
87

.6
36

87
.7

36
87

.8
36

88
.0

36
88

.1
36

88
.2

36
88

.3
36

88
.4

36
88

.5
36

88
.6

36
88

.7
36

88
.8

36
88

.9
36

88
.1

0
36

89
.0

36
89

.1
36

90
.0

36
90

.1
36

90
.2

36
90

.3
36

90
.4

36
90

.5
36

90
.6

36
90

.7
36

90
.8

36
90

.9
36

90
.1

0
36

91
.0

36
91

.1
36

91
.2

36
91

.3
36

91
.4

36
91

.5
36

91
.6

36
91

.7
36

91
.8

2.5−
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   0.1342± 0.001591 

Std Dev    0.09488± 0.9675 

Underflow       0

Overflow        0

 / ndf 2χ  2.298 / 6

Constant  2.25± 10.78 

Mean      0.1501± 0.1093 

Sigma     0.1673± 0.9881 

1D pull distribution



36
86

.0
36

86
.1

36
86

.2
36

86
.3

36
86

.4
36

86
.5

36
86

.6
36

86
.7

36
86

.8
36

86
.9

36
87

.0
36

87
.1

36
87

.2
36

87
.3

36
87

.4
36

87
.5

36
87

.6
36

87
.7

36
87

.8
36

88
.0

36
88

.1
36

88
.2

36
88

.3
36

88
.4

36
88

.5
36

88
.6

36
88

.7
36

88
.8

36
88

.9
36

88
.1

0
36

89
.0

36
89

.1
36

90
.0

36
90

.1
36

90
.2

36
90

.3
36

90
.4

36
90

.5
36

90
.6

36
90

.7
36

90
.8

36
90

.9
36

90
.1

0
36

91
.0

36
91

.1
36

91
.2

36
91

.3
36

91
.4

36
91

.5
36

91
.6

36
91

.7
36

91
.8

500

505

510

515

520

525

R
M

S
 (

pp
m

)
asym_usl RMS (ppm)asym_usl RMS (ppm)



0.
0

1.
0

2.
0

3.
0

4.
0

5.
0

6.
0

7.
0

8.
0

9.
0

10
.0

11
.0

12
.0

13
.0

14
.0

15
.0

16
.0

17
.0

18
.0

19
.0

20
.0

21
.0

22
.0

23
.0

24
.0

25
.0

26
.0

27
.0

28
.0

29
.0

30
.0

31
.0

32
.0

33
.0

34
.0

35
.0

36
.0

37
.0

38
.0

39
.0

40
.0

41
.0

42
.0

43
.0

44
.0

45
.0

46
.0

47
.0

48
.0

49
.0

50
.0

51
.0

20000−

15000−

10000−

5000−

0

5000

10000

15000

 / ndf 2χ  33.99 / 51
p0          838±1093 − 

 / ndf 2χ  33.99 / 51
p0          838±1093 − 

asym_usr (ppb)

36
86

.0
36

86
.1

36
86

.2
36

86
.3

36
86

.4
36

86
.5

36
86

.6
36

86
.7

36
86

.8
36

86
.9

36
87

.0
36

87
.1

36
87

.2
36

87
.3

36
87

.4
36

87
.5

36
87

.6
36

87
.7

36
87

.8
36

88
.0

36
88

.1
36

88
.2

36
88

.3
36

88
.4

36
88

.5
36

88
.6

36
88

.7
36

88
.8

36
88

.9
36

88
.1

0
36

89
.0

36
89

.1
36

90
.0

36
90

.1
36

90
.2

36
90

.3
36

90
.4

36
90

.5
36

90
.6

36
90

.7
36

90
.8

36
90

.9
36

90
.1

0
36

91
.0

36
91

.1
36

91
.2

36
91

.3
36

91
.4

36
91

.5
36

91
.6

36
91

.7
36

91
.8

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

14

16

1D pull distribution

Mean   0.1121±0.005292 − 

Std Dev    0.07928± 0.8085 

Underflow       0

Overflow        0

 / ndf 2χ  6.119 / 4

Constant  2.9±  11.8 

Mean      0.1448±0.1338 − 

Sigma     0.1962± 0.8506 

1D pull distribution



36
86

.0
36

86
.1

36
86

.2
36

86
.3

36
86

.4
36

86
.5

36
86

.6
36

86
.7

36
86

.8
36

86
.9

36
87

.0
36

87
.1

36
87

.2
36

87
.3

36
87

.4
36

87
.5

36
87

.6
36

87
.7

36
87

.8
36

88
.0

36
88

.1
36

88
.2

36
88

.3
36

88
.4

36
88

.5
36

88
.6

36
88

.7
36

88
.8

36
88

.9
36

88
.1

0
36

89
.0

36
89

.1
36

90
.0

36
90

.1
36

90
.2

36
90

.3
36

90
.4

36
90

.5
36

90
.6

36
90

.7
36

90
.8

36
90

.9
36

90
.1

0
36

91
.0

36
91

.1
36

91
.2

36
91

.3
36

91
.4

36
91

.5
36

91
.6

36
91

.7
36

91
.8

560

570

580

590

600

610

620

R
M

S
 (

pp
m

)
asym_usr RMS (ppm)asym_usr RMS (ppm)



0.
0

1.
0

2.
0

3.
0

4.
0

5.
0

6.
0

7.
0

8.
0

9.
0

10
.0

11
.0

12
.0

13
.0

14
.0

15
.0

16
.0

17
.0

18
.0

19
.0

20
.0

21
.0

22
.0

23
.0

24
.0

25
.0

26
.0

27
.0

28
.0

29
.0

30
.0

31
.0

32
.0

33
.0

34
.0

35
.0

36
.0

37
.0

38
.0

39
.0

40
.0

41
.0

42
.0

43
.0

44
.0

45
.0

46
.0

47
.0

48
.0

49
.0

50
.0

51
.0

12000−

10000−

8000−

6000−

4000−

2000−

0

2000

4000

6000

8000

 / ndf 2χ  64.47 / 51
p0        323.9±288.2 − 

 / ndf 2χ  64.47 / 51
p0        323.9±288.2 − 

asym_us_avg (ppb)

36
86

.0
36

86
.1

36
86

.2
36

86
.3

36
86

.4
36

86
.5

36
86

.6
36

86
.7

36
86

.8
36

86
.9

36
87

.0
36

87
.1

36
87

.2
36

87
.3

36
87

.4
36

87
.5

36
87

.6
36

87
.7

36
87

.8
36

88
.0

36
88

.1
36

88
.2

36
88

.3
36

88
.4

36
88

.5
36

88
.6

36
88

.7
36

88
.8

36
88

.9
36

88
.1

0
36

89
.0

36
89

.1
36

90
.0

36
90

.1
36

90
.2

36
90

.3
36

90
.4

36
90

.5
36

90
.6

36
90

.7
36

90
.8

36
90

.9
36

90
.1

0
36

91
.0

36
91

.1
36

91
.2

36
91

.3
36

91
.4

36
91

.5
36

91
.6

36
91

.7
36

91
.8

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   0.1544±0.006437 − 

Std Dev    0.1092±  1.113 

Underflow       0

Overflow        0

 / ndf 2χ  4.319 / 8

Constant  1.94±  9.85 

Mean      0.1611± 0.1003 

Sigma     0.15±  1.04 

1D pull distribution



36
86

.0
36

86
.1

36
86

.2
36

86
.3

36
86

.4
36

86
.5

36
86

.6
36

86
.7

36
86

.8
36

86
.9

36
87

.0
36

87
.1

36
87

.2
36

87
.3

36
87

.4
36

87
.5

36
87

.6
36

87
.7

36
87

.8
36

88
.0

36
88

.1
36

88
.2

36
88

.3
36

88
.4

36
88

.5
36

88
.6

36
88

.7
36

88
.8

36
88

.9
36

88
.1

0
36

89
.0

36
89

.1
36

90
.0

36
90

.1
36

90
.2

36
90

.3
36

90
.4

36
90

.5
36

90
.6

36
90

.7
36

90
.8

36
90

.9
36

90
.1

0
36

91
.0

36
91

.1
36

91
.2

36
91

.3
36

91
.4

36
91

.5
36

91
.6

36
91

.7
36

91
.8

220

225

230

235

240

R
M

S
 (

pp
m

)
asym_us_avg RMS (ppm)asym_us_avg RMS (ppm)



0.
0

1.
0

2.
0

3.
0

4.
0

5.
0

6.
0

7.
0

8.
0

9.
0

10
.0

11
.0

12
.0

13
.0

14
.0

15
.0

16
.0

17
.0

18
.0

19
.0

20
.0

21
.0

22
.0

23
.0

24
.0

25
.0

26
.0

27
.0

28
.0

29
.0

30
.0

31
.0

32
.0

33
.0

34
.0

35
.0

36
.0

37
.0

38
.0

39
.0

40
.0

41
.0

42
.0

43
.0

44
.0

45
.0

46
.0

47
.0

48
.0

49
.0

50
.0

51
.0

15000−

10000−

5000−

0

5000

10000

15000

 / ndf 2χ  35.27 / 51
p0        717.3± 794.8 

 / ndf 2χ  35.27 / 51
p0        717.3± 794.8 

asym_us_dd (ppb)

36
86

.0
36

86
.1

36
86

.2
36

86
.3

36
86

.4
36

86
.5

36
86

.6
36

86
.7

36
86

.8
36

86
.9

36
87

.0
36

87
.1

36
87

.2
36

87
.3

36
87

.4
36

87
.5

36
87

.6
36

87
.7

36
87

.8
36

88
.0

36
88

.1
36

88
.2

36
88

.3
36

88
.4

36
88

.5
36

88
.6

36
88

.7
36

88
.8

36
88

.9
36

88
.1

0
36

89
.0

36
89

.1
36

90
.0

36
90

.1
36

90
.2

36
90

.3
36

90
.4

36
90

.5
36

90
.6

36
90

.7
36

90
.8

36
90

.9
36

90
.1

0
36

91
.0

36
91

.1
36

91
.2

36
91

.3
36

91
.4

36
91

.5
36

91
.6

36
91

.7
36

91
.8

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   0.1142± 0.004089 

Std Dev    0.08075± 0.8235 

Underflow       0

Overflow        0

 / ndf 2χ  7.852 / 5

Constant  2.48± 13.05 

Mean      0.1113±0.0787 − 

Sigma     0.0860± 0.7217 

1D pull distribution



36
86

.0
36

86
.1

36
86

.2
36

86
.3

36
86

.4
36

86
.5

36
86

.6
36

86
.7

36
86

.8
36

86
.9

36
87

.0
36

87
.1

36
87

.2
36

87
.3

36
87

.4
36

87
.5

36
87

.6
36

87
.7

36
87

.8
36

88
.0

36
88

.1
36

88
.2

36
88

.3
36

88
.4

36
88

.5
36

88
.6

36
88

.7
36

88
.8

36
88

.9
36

88
.1

0
36

89
.0

36
89

.1
36

90
.0

36
90

.1
36

90
.2

36
90

.3
36

90
.4

36
90

.5
36

90
.6

36
90

.7
36

90
.8

36
90

.9
36

90
.1

0
36

91
.0

36
91

.1
36

91
.2

36
91

.3
36

91
.4

36
91

.5
36

91
.6

36
91

.7
36

91
.8

480

485

490

495

500

505

510

515

520

525
R

M
S

 (
pp

m
)

asym_us_dd RMS (ppm)asym_us_dd RMS (ppm)



0.
0

1.
0

2.
0

3.
0

4.
0

5.
0

6.
0

7.
0

8.
0

9.
0

10
.0

11
.0

12
.0

13
.0

14
.0

15
.0

16
.0

17
.0

18
.0

19
.0

20
.0

21
.0

22
.0

23
.0

24
.0

25
.0

26
.0

27
.0

28
.0

29
.0

30
.0

31
.0

32
.0

33
.0

34
.0

35
.0

36
.0

37
.0

38
.0

39
.0

40
.0

41
.0

42
.0

43
.0

44
.0

45
.0

46
.0

47
.0

48
.0

49
.0

50
.0

51
.0

20000−

15000−

10000−

5000−

0

5000

10000

15000

20000  / ndf 2χ  47.91 / 51
p0        796.1± 658.9 

 / ndf 2χ  47.91 / 51
p0        796.1± 658.9 

asym_dsl (ppb)

36
86

.0
36

86
.1

36
86

.2
36

86
.3

36
86

.4
36

86
.5

36
86

.6
36

86
.7

36
86

.8
36

86
.9

36
87

.0
36

87
.1

36
87

.2
36

87
.3

36
87

.4
36

87
.5

36
87

.6
36

87
.7

36
87

.8
36

88
.0

36
88

.1
36

88
.2

36
88

.3
36

88
.4

36
88

.5
36

88
.6

36
88

.7
36

88
.8

36
88

.9
36

88
.1

0
36

89
.0

36
89

.1
36

90
.0

36
90

.1
36

90
.2

36
90

.3
36

90
.4

36
90

.5
36

90
.6

36
90

.7
36

90
.8

36
90

.9
36

90
.1

0
36

91
.0

36
91

.1
36

91
.2

36
91

.3
36

91
.4

36
91

.5
36

91
.6

36
91

.7
36

91
.8

2.5−
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

14

1D pull distribution

Mean   0.1331± 0.0004944 

Std Dev    0.09412± 0.9599 

Underflow       0

Overflow        0

 / ndf 2χ  2.316 / 6

Constant  2.3±  10.9 

Mean      0.1520± 0.1088 

Sigma     0.1682± 0.9913 

1D pull distribution



36
86

.0
36

86
.1

36
86

.2
36

86
.3

36
86

.4
36

86
.5

36
86

.6
36

86
.7

36
86

.8
36

86
.9

36
87

.0
36

87
.1

36
87

.2
36

87
.3

36
87

.4
36

87
.5

36
87

.6
36

87
.7

36
87

.8
36

88
.0

36
88

.1
36

88
.2

36
88

.3
36

88
.4

36
88

.5
36

88
.6

36
88

.7
36

88
.8

36
88

.9
36

88
.1

0
36

89
.0

36
89

.1
36

90
.0

36
90

.1
36

90
.2

36
90

.3
36

90
.4

36
90

.5
36

90
.6

36
90

.7
36

90
.8

36
90

.9
36

90
.1

0
36

91
.0

36
91

.1
36

91
.2

36
91

.3
36

91
.4

36
91

.5
36

91
.6

36
91

.7
36

91
.8

540

545

550

555

560

565

570

R
M

S
 (

pp
m

)
asym_dsl RMS (ppm)asym_dsl RMS (ppm)



0.
0

1.
0

2.
0

3.
0

4.
0

5.
0

6.
0

7.
0

8.
0

9.
0

10
.0

11
.0

12
.0

13
.0

14
.0

15
.0

16
.0

17
.0

18
.0

19
.0

20
.0

21
.0

22
.0

23
.0

24
.0

25
.0

26
.0

27
.0

28
.0

29
.0

30
.0

31
.0

32
.0

33
.0

34
.0

35
.0

36
.0

37
.0

38
.0

39
.0

40
.0

41
.0

42
.0

43
.0

44
.0

45
.0

46
.0

47
.0

48
.0

49
.0

50
.0

51
.0

20000−

15000−

10000−

5000−

0

5000

10000

15000

 / ndf 2χ  35.32 / 51
p0        808.5±1106 − 

 / ndf 2χ  35.32 / 51
p0        808.5±1106 − 

asym_dsr (ppb)

36
86

.0
36

86
.1

36
86

.2
36

86
.3

36
86

.4
36

86
.5

36
86

.6
36

86
.7

36
86

.8
36

86
.9

36
87

.0
36

87
.1

36
87

.2
36

87
.3

36
87

.4
36

87
.5

36
87

.6
36

87
.7

36
87

.8
36

88
.0

36
88

.1
36

88
.2

36
88

.3
36

88
.4

36
88

.5
36

88
.6

36
88

.7
36

88
.8

36
88

.9
36

88
.1

0
36

89
.0

36
89

.1
36

90
.0

36
90

.1
36

90
.2

36
90

.3
36

90
.4

36
90

.5
36

90
.6

36
90

.7
36

90
.8

36
90

.9
36

90
.1

0
36

91
.0

36
91

.1
36

91
.2

36
91

.3
36

91
.4

36
91

.5
36

91
.6

36
91

.7
36

91
.8

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

14

1D pull distribution

Mean   0.1143±0.005146 − 

Std Dev    0.08081± 0.8241 

Underflow       0

Overflow        0

 / ndf 2χ  4.356 / 5

Constant  2.33± 12.09 

Mean      0.12865±0.02409 − 

Sigma     0.1175± 0.8476 

1D pull distribution



36
86

.0
36

86
.1

36
86

.2
36

86
.3

36
86

.4
36

86
.5

36
86

.6
36

86
.7

36
86

.8
36

86
.9

36
87

.0
36

87
.1

36
87

.2
36

87
.3

36
87

.4
36

87
.5

36
87

.6
36

87
.7

36
87

.8
36

88
.0

36
88

.1
36

88
.2

36
88

.3
36

88
.4

36
88

.5
36

88
.6

36
88

.7
36

88
.8

36
88

.9
36

88
.1

0
36

89
.0

36
89

.1
36

90
.0

36
90

.1
36

90
.2

36
90

.3
36

90
.4

36
90

.5
36

90
.6

36
90

.7
36

90
.8

36
90

.9
36

90
.1

0
36

91
.0

36
91

.1
36

91
.2

36
91

.3
36

91
.4

36
91

.5
36

91
.6

36
91

.7
36

91
.8

540

550

560

570

580

590

600

R
M

S
 (

pp
m

)
asym_dsr RMS (ppm)asym_dsr RMS (ppm)



0.
0

1.
0

2.
0

3.
0

4.
0

5.
0

6.
0

7.
0

8.
0

9.
0

10
.0

11
.0

12
.0

13
.0

14
.0

15
.0

16
.0

17
.0

18
.0

19
.0

20
.0

21
.0

22
.0

23
.0

24
.0

25
.0

26
.0

27
.0

28
.0

29
.0

30
.0

31
.0

32
.0

33
.0

34
.0

35
.0

36
.0

37
.0

38
.0

39
.0

40
.0

41
.0

42
.0

43
.0

44
.0

45
.0

46
.0

47
.0

48
.0

49
.0

50
.0

51
.0

12000−

10000−

8000−

6000−

4000−

2000−

0

2000

4000

6000

8000

 / ndf 2χ  67.22 / 51
p0        329.3±216.2 − 

 / ndf 2χ  67.22 / 51
p0        329.3±216.2 − 

asym_ds_avg (ppb)

36
86

.0
36

86
.1

36
86

.2
36

86
.3

36
86

.4
36

86
.5

36
86

.6
36

86
.7

36
86

.8
36

86
.9

36
87

.0
36

87
.1

36
87

.2
36

87
.3

36
87

.4
36

87
.5

36
87

.6
36

87
.7

36
87

.8
36

88
.0

36
88

.1
36

88
.2

36
88

.3
36

88
.4

36
88

.5
36

88
.6

36
88

.7
36

88
.8

36
88

.9
36

88
.1

0
36

89
.0

36
89

.1
36

90
.0

36
90

.1
36

90
.2

36
90

.3
36

90
.4

36
90

.5
36

90
.6

36
90

.7
36

90
.8

36
90

.9
36

90
.1

0
36

91
.0

36
91

.1
36

91
.2

36
91

.3
36

91
.4

36
91

.5
36

91
.6

36
91

.7
36

91
.8

3−
2−
1−
0
1
2

8− 6− 4− 2− 0 2 4 6 8
0

2

4

6

8

10

12

14

1D pull distribution

Mean   0.1577±0.00684 − 

Std Dev    0.1115±  1.137 

Underflow       0

Overflow        0

 / ndf 2χ   10.7 / 8

Constant  1.56±  7.22 

Mean      0.20744± 0.06791 

Sigma     0.212± 1.244 

1D pull distribution



36
86

.0
36

86
.1

36
86

.2
36

86
.3

36
86

.4
36

86
.5

36
86

.6
36

86
.7

36
86

.8
36

86
.9

36
87

.0
36

87
.1

36
87

.2
36

87
.3

36
87

.4
36

87
.5

36
87

.6
36

87
.7

36
87

.8
36

88
.0

36
88

.1
36

88
.2

36
88

.3
36

88
.4

36
88

.5
36

88
.6

36
88

.7
36

88
.8

36
88

.9
36

88
.1

0
36

89
.0

36
89

.1
36

90
.0

36
90

.1
36

90
.2

36
90

.3
36

90
.4

36
90

.5
36

90
.6

36
90

.7
36

90
.8

36
90

.9
36

90
.1

0
36

91
.0

36
91

.1
36

91
.2

36
91

.3
36

91
.4

36
91

.5
36

91
.6

36
91

.7
36

91
.8

224

226

228

230

232

234

236

238

240

242

R
M

S
 (

pp
m

)
asym_ds_avg RMS (ppm)asym_ds_avg RMS (ppm)



0.
0

1.
0

2.
0

3.
0

4.
0

5.
0

6.
0

7.
0

8.
0

9.
0

10
.0

11
.0

12
.0

13
.0

14
.0

15
.0

16
.0

17
.0

18
.0

19
.0

20
.0

21
.0

22
.0

23
.0

24
.0

25
.0

26
.0

27
.0

28
.0

29
.0

30
.0

31
.0

32
.0

33
.0

34
.0

35
.0

36
.0

37
.0

38
.0

39
.0

40
.0

41
.0

42
.0

43
.0

44
.0

45
.0

46
.0

47
.0

48
.0

49
.0

50
.0

51
.0

15000−

10000−

5000−

0

5000

10000

15000

 / ndf 2χ  36.16 / 51
p0        731.7±   882 

 / ndf 2χ  36.16 / 51
p0        731.7±   882 

asym_ds_dd (ppb)

36
86

.0
36

86
.1

36
86

.2
36

86
.3

36
86

.4
36

86
.5

36
86

.6
36

86
.7

36
86

.8
36

86
.9

36
87

.0
36

87
.1

36
87

.2
36

87
.3

36
87

.4
36

87
.5

36
87

.6
36

87
.7

36
87

.8
36

88
.0

36
88

.1
36

88
.2

36
88

.3
36

88
.4

36
88

.5
36

88
.6

36
88

.7
36

88
.8

36
88

.9
36

88
.1

0
36

89
.0

36
89

.1
36

90
.0

36
90

.1
36

90
.2

36
90

.3
36

90
.4

36
90

.5
36

90
.6

36
90

.7
36

90
.8

36
90

.9
36

90
.1

0
36

91
.0

36
91

.1
36

91
.2

36
91

.3
36

91
.4

36
91

.5
36

91
.6

36
91

.7
36

91
.8

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

1D pull distribution

Mean   0.1156± 0.003199 

Std Dev    0.08177± 0.8339 

Underflow       0

Overflow        0

 / ndf 2χ  2.786 / 6

Constant  2.19± 11.92 

Mean     08− 5.158e±17 −3.713e− 

Sigma     0.1095± 0.8855 

1D pull distribution



36
86

.0
36

86
.1

36
86

.2
36

86
.3

36
86

.4
36

86
.5

36
86

.6
36

86
.7

36
86

.8
36

86
.9

36
87

.0
36

87
.1

36
87

.2
36

87
.3

36
87

.4
36

87
.5

36
87

.6
36

87
.7

36
87

.8
36

88
.0

36
88

.1
36

88
.2

36
88

.3
36

88
.4

36
88

.5
36

88
.6

36
88

.7
36

88
.8

36
88

.9
36

88
.1

0
36

89
.0

36
89

.1
36

90
.0

36
90

.1
36

90
.2

36
90

.3
36

90
.4

36
90

.5
36

90
.6

36
90

.7
36

90
.8

36
90

.9
36

90
.1

0
36

91
.0

36
91

.1
36

91
.2

36
91

.3
36

91
.4

36
91

.5
36

91
.6

36
91

.7
36

91
.8

490

495

500

505

510

515

520

525

530

535

R
M

S
 (

pp
m

)
asym_ds_dd RMS (ppm)asym_ds_dd RMS (ppm)


	Contents
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42


