
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

52
.0

53
.0

54
.0

55
.0

56
.0

57
.0

58
.0

59
.0

60
.0

61
.0

62
.0

63
.0

64
.0

65
.0

66
.0

67
.0

68
.0

69
.0

70
.0

71
.0

72
.0

73
.0

74
.0

75
.0

4000−

3000−

2000−

1000−

0

1000

2000

3000

4000

 / ndf 2χ  5.362 / 75
p0        220.8± 77.06 

 / ndf 2χ  5.362 / 75
p0        220.8± 77.06 

asym_bcm_target (ppb)

37
54

.0
37

55
.0

37
56

.0
37

56
.1

37
56

.2
37

56
.3

37
56

.4
37

56
.5

37
56

.6
37

56
.7

37
56

.8
37

56
.9

37
57

.0
37

57
.1

37
57

.2
37

57
.3

37
57

.4
37

57
.5

37
57

.6
37

57
.7

37
57

.8
37

57
.9

37
57

.1
0

37
58

.0
37

58
.1

37
58

.2
37

58
.3

37
58

.4
37

58
.5

37
58

.6
37

59
.0

37
59

.1
37

59
.2

37
59

.3
37

59
.4

37
59

.5
37

59
.6

37
59

.7
37

59
.8

37
59

.9
37

60
.0

37
60

.1
37

60
.2

37
60

.3
37

60
.4

37
60

.5
37

60
.6

37
60

.7
37

60
.8

37
60

.9
37

61
.0

37
61

.1
37

61
.2

37
61

.3
37

61
.4

37
61

.5
37

61
.6

37
61

.7
37

61
.8

37
62

.0
37

62
.1

37
62

.2
37

62
.3

37
62

.4
37

62
.5

37
62

.6
37

62
.7

37
62

.8
37

63
.0

37
63

.1
37

63
.2

37
63

.3
37

63
.4

37
63

.5
37

63
.6

37
63

.7

0.6−
0.4−
0.2−

0
0.2
0.4
0.6

8− 6− 4− 2− 0 2 4 6 8
0

5

10

15

20

25

30

35

1D pull distribution

Mean   0.03047±0.00057 − 

Std Dev    0.02154± 0.2656 

Underflow       0

Overflow        0

 / ndf 2χ  0.01733 / 1

Constant  7.17± 49.57 

Mean      0.03734±0.02081 − 

Sigma     0.0284± 0.3266 

1D pull distribution



37
54

.0
37

55
.0

37
56

.0
37

56
.1

37
56

.2
37

56
.3

37
56

.4
37

56
.5

37
56

.6
37

56
.7

37
56

.8
37

56
.9

37
57

.0
37

57
.1

37
57

.2
37

57
.3

37
57

.4
37

57
.5

37
57

.6
37

57
.7

37
57

.8
37

57
.9

37
57

.1
0

37
58

.0
37

58
.1

37
58

.2
37

58
.3

37
58

.4
37

58
.5

37
58

.6
37

59
.0

37
59

.1
37

59
.2

37
59

.3
37

59
.4

37
59

.5
37

59
.6

37
59

.7
37

59
.8

37
59

.9
37

60
.0

37
60

.1
37

60
.2

37
60

.3
37

60
.4

37
60

.5
37

60
.6

37
60

.7
37

60
.8

37
60

.9
37

61
.0

37
61

.1
37

61
.2

37
61

.3
37

61
.4

37
61

.5
37

61
.6

37
61

.7
37

61
.8

37
62

.0
37

62
.1

37
62

.2
37

62
.3

37
62

.4
37

62
.5

37
62

.6
37

62
.7

37
62

.8
37

63
.0

37
63

.1
37

63
.2

37
63

.3
37

63
.4

37
63

.5
37

63
.6

37
63

.7

160

170

180

190

200

210

R
M

S
 (

pp
m

)
asym_bcm_target RMS (ppm)asym_bcm_target 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

52
.0

53
.0

54
.0

55
.0

56
.0

57
.0

58
.0

59
.0

60
.0

61
.0

62
.0

63
.0

64
.0

65
.0

66
.0

67
.0

68
.0

69
.0

70
.0

71
.0

72
.0

73
.0

74
.0

75
.0

4000−

3000−

2000−

1000−

0

1000

2000

3000

4000

 / ndf 2χ  5.974 / 75
p0        221.9± 50.29 

 / ndf 2χ  5.974 / 75
p0        221.9± 50.29 

asym_bcm_an_us (ppb)

37
54

.0
37

55
.0

37
56

.0
37

56
.1

37
56

.2
37

56
.3

37
56

.4
37

56
.5

37
56

.6
37

56
.7

37
56

.8
37

56
.9

37
57

.0
37

57
.1

37
57

.2
37

57
.3

37
57

.4
37

57
.5

37
57

.6
37

57
.7

37
57

.8
37

57
.9

37
57

.1
0

37
58

.0
37

58
.1

37
58

.2
37

58
.3

37
58

.4
37

58
.5

37
58

.6
37

59
.0

37
59

.1
37

59
.2

37
59

.3
37

59
.4

37
59

.5
37

59
.6

37
59

.7
37

59
.8

37
59

.9
37

60
.0

37
60

.1
37

60
.2

37
60

.3
37

60
.4

37
60

.5
37

60
.6

37
60

.7
37

60
.8

37
60

.9
37

61
.0

37
61

.1
37

61
.2

37
61

.3
37

61
.4

37
61

.5
37

61
.6

37
61

.7
37

61
.8

37
62

.0
37

62
.1

37
62

.2
37

62
.3

37
62

.4
37

62
.5

37
62

.6
37

62
.7

37
62

.8
37

63
.0

37
63

.1
37

63
.2

37
63

.3
37

63
.4

37
63

.5
37

63
.6

37
63

.7

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

35

1D pull distribution

Mean   0.03216±0.0004319 − 

Std Dev    0.02274± 0.2804 

Underflow       0

Overflow        0

 / ndf 2χ  1.029 / 1

Constant  0.0±  44.4 

Mean      1.414e+00±17 − 3.506e

Sigma     0.0000± 0.3598 

1D pull distribution



37
54

.0
37

55
.0

37
56

.0
37

56
.1

37
56

.2
37

56
.3

37
56

.4
37

56
.5

37
56

.6
37

56
.7

37
56

.8
37

56
.9

37
57

.0
37

57
.1

37
57

.2
37

57
.3

37
57

.4
37

57
.5

37
57

.6
37

57
.7

37
57

.8
37

57
.9

37
57

.1
0

37
58

.0
37

58
.1

37
58

.2
37

58
.3

37
58

.4
37

58
.5

37
58

.6
37

59
.0

37
59

.1
37

59
.2

37
59

.3
37

59
.4

37
59

.5
37

59
.6

37
59

.7
37

59
.8

37
59

.9
37

60
.0

37
60

.1
37

60
.2

37
60

.3
37

60
.4

37
60

.5
37

60
.6

37
60

.7
37

60
.8

37
60

.9
37

61
.0

37
61

.1
37

61
.2

37
61

.3
37

61
.4

37
61

.5
37

61
.6

37
61

.7
37

61
.8

37
62

.0
37

62
.1

37
62

.2
37

62
.3

37
62

.4
37

62
.5

37
62

.6
37

62
.7

37
62

.8
37

63
.0

37
63

.1
37

63
.2

37
63

.3
37

63
.4

37
63

.5
37

63
.6

37
63

.7

160

170

180

190

200

210

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

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

52
.0

53
.0

54
.0

55
.0

56
.0

57
.0

58
.0

59
.0

60
.0

61
.0

62
.0

63
.0

64
.0

65
.0

66
.0

67
.0

68
.0

69
.0

70
.0

71
.0

72
.0

73
.0

74
.0

75
.0

4000−

3000−

2000−

1000−

0

1000

2000

3000

4000

 / ndf 2χ  7.118 / 75
p0        223.9± 129.5 

 / ndf 2χ  7.118 / 75
p0        223.9± 129.5 

asym_bcm_an_ds (ppb)

37
54

.0
37

55
.0

37
56

.0
37

56
.1

37
56

.2
37

56
.3

37
56

.4
37

56
.5

37
56

.6
37

56
.7

37
56

.8
37

56
.9

37
57

.0
37

57
.1

37
57

.2
37

57
.3

37
57

.4
37

57
.5

37
57

.6
37

57
.7

37
57

.8
37

57
.9

37
57

.1
0

37
58

.0
37

58
.1

37
58

.2
37

58
.3

37
58

.4
37

58
.5

37
58

.6
37

59
.0

37
59

.1
37

59
.2

37
59

.3
37

59
.4

37
59

.5
37

59
.6

37
59

.7
37

59
.8

37
59

.9
37

60
.0

37
60

.1
37

60
.2

37
60

.3
37

60
.4

37
60

.5
37

60
.6

37
60

.7
37

60
.8

37
60

.9
37

61
.0

37
61

.1
37

61
.2

37
61

.3
37

61
.4

37
61

.5
37

61
.6

37
61

.7
37

61
.8

37
62

.0
37

62
.1

37
62

.2
37

62
.3

37
62

.4
37

62
.5

37
62

.6
37

62
.7

37
62

.8
37

63
.0

37
63

.1
37

63
.2

37
63

.3
37

63
.4

37
63

.5
37

63
.6

37
63

.7

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

5

10

15

20

25

30

35

1D pull distribution

Mean   0.03511±0.000376 − 

Std Dev    0.02482±  0.306 

Underflow       0

Overflow        0

 / ndf 2χ  0.03022 / 1

Constant  6.38± 44.44 

Mean      0.042186±0.007136 − 

Sigma     0.0319± 0.3644 

1D pull distribution



37
54

.0
37

55
.0

37
56

.0
37

56
.1

37
56

.2
37

56
.3

37
56

.4
37

56
.5

37
56

.6
37

56
.7

37
56

.8
37

56
.9

37
57

.0
37

57
.1

37
57

.2
37

57
.3

37
57

.4
37

57
.5

37
57

.6
37

57
.7

37
57

.8
37

57
.9

37
57

.1
0

37
58

.0
37

58
.1

37
58

.2
37

58
.3

37
58

.4
37

58
.5

37
58

.6
37

59
.0

37
59

.1
37

59
.2

37
59

.3
37

59
.4

37
59

.5
37

59
.6

37
59

.7
37

59
.8

37
59

.9
37

60
.0

37
60

.1
37

60
.2

37
60

.3
37

60
.4

37
60

.5
37

60
.6

37
60

.7
37

60
.8

37
60

.9
37

61
.0

37
61

.1
37

61
.2

37
61

.3
37

61
.4

37
61

.5
37

61
.6

37
61

.7
37

61
.8

37
62

.0
37

62
.1

37
62

.2
37

62
.3

37
62

.4
37

62
.5

37
62

.6
37

62
.7

37
62

.8
37

63
.0

37
63

.1
37

63
.2

37
63

.3
37

63
.4

37
63

.5
37

63
.6

37
63

.7

160

170

180

190

200

210

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

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

52
.0

53
.0

54
.0

55
.0

56
.0

57
.0

58
.0

59
.0

60
.0

61
.0

62
.0

63
.0

64
.0

65
.0

66
.0

67
.0

68
.0

69
.0

70
.0

71
.0

72
.0

73
.0

74
.0

75
.0

4000−

3000−

2000−

1000−

0

1000

2000

3000

4000

 / ndf 2χ  7.315 / 75
p0        226.6± 131.5 

 / ndf 2χ  7.315 / 75
p0        226.6± 131.5 

asym_bcm_an_ds3 (ppb)

37
54

.0
37

55
.0

37
56

.0
37

56
.1

37
56

.2
37

56
.3

37
56

.4
37

56
.5

37
56

.6
37

56
.7

37
56

.8
37

56
.9

37
57

.0
37

57
.1

37
57

.2
37

57
.3

37
57

.4
37

57
.5

37
57

.6
37

57
.7

37
57

.8
37

57
.9

37
57

.1
0

37
58

.0
37

58
.1

37
58

.2
37

58
.3

37
58

.4
37

58
.5

37
58

.6
37

59
.0

37
59

.1
37

59
.2

37
59

.3
37

59
.4

37
59

.5
37

59
.6

37
59

.7
37

59
.8

37
59

.9
37

60
.0

37
60

.1
37

60
.2

37
60

.3
37

60
.4

37
60

.5
37

60
.6

37
60

.7
37

60
.8

37
60

.9
37

61
.0

37
61

.1
37

61
.2

37
61

.3
37

61
.4

37
61

.5
37

61
.6

37
61

.7
37

61
.8

37
62

.0
37

62
.1

37
62

.2
37

62
.3

37
62

.4
37

62
.5

37
62

.6
37

62
.7

37
62

.8
37

63
.0

37
63

.1
37

63
.2

37
63

.3
37

63
.4

37
63

.5
37

63
.6

37
63

.7

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

35

1D pull distribution

Mean   0.03559±0.0005512 − 

Std Dev    0.02516± 0.3102 

Underflow       0

Overflow        0

 / ndf 2χ  0.4712 / 1

Constant  6.74± 45.99 

Mean      0.041919± 0.007722 

Sigma     0.0319± 0.3499 

1D pull distribution



37
54

.0
37

55
.0

37
56

.0
37

56
.1

37
56

.2
37

56
.3

37
56

.4
37

56
.5

37
56

.6
37

56
.7

37
56

.8
37

56
.9

37
57

.0
37

57
.1

37
57

.2
37

57
.3

37
57

.4
37

57
.5

37
57

.6
37

57
.7

37
57

.8
37

57
.9

37
57

.1
0

37
58

.0
37

58
.1

37
58

.2
37

58
.3

37
58

.4
37

58
.5

37
58

.6
37

59
.0

37
59

.1
37

59
.2

37
59

.3
37

59
.4

37
59

.5
37

59
.6

37
59

.7
37

59
.8

37
59

.9
37

60
.0

37
60

.1
37

60
.2

37
60

.3
37

60
.4

37
60

.5
37

60
.6

37
60

.7
37

60
.8

37
60

.9
37

61
.0

37
61

.1
37

61
.2

37
61

.3
37

61
.4

37
61

.5
37

61
.6

37
61

.7
37

61
.8

37
62

.0
37

62
.1

37
62

.2
37

62
.3

37
62

.4
37

62
.5

37
62

.6
37

62
.7

37
62

.8
37

63
.0

37
63

.1
37

63
.2

37
63

.3
37

63
.4

37
63

.5
37

63
.6

37
63

.7

160

170

180

190

200

210

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

52
.0

53
.0

54
.0

55
.0

56
.0

57
.0

58
.0

59
.0

60
.0

61
.0

62
.0

63
.0

64
.0

65
.0

66
.0

67
.0

68
.0

69
.0

70
.0

71
.0

72
.0

73
.0

74
.0

75
.0

4000−

2000−

0

2000

4000

 / ndf 2χ  9.608 / 75
p0        240.3± 63.11 

 / ndf 2χ  9.608 / 75
p0        240.3± 63.11 

asym_bcm_dg_us (ppb)

37
54

.0
37

55
.0

37
56

.0
37

56
.1

37
56

.2
37

56
.3

37
56

.4
37

56
.5

37
56

.6
37

56
.7

37
56

.8
37

56
.9

37
57

.0
37

57
.1

37
57

.2
37

57
.3

37
57

.4
37

57
.5

37
57

.6
37

57
.7

37
57

.8
37

57
.9

37
57

.1
0

37
58

.0
37

58
.1

37
58

.2
37

58
.3

37
58

.4
37

58
.5

37
58

.6
37

59
.0

37
59

.1
37

59
.2

37
59

.3
37

59
.4

37
59

.5
37

59
.6

37
59

.7
37

59
.8

37
59

.9
37

60
.0

37
60

.1
37

60
.2

37
60

.3
37

60
.4

37
60

.5
37

60
.6

37
60

.7
37

60
.8

37
60

.9
37

61
.0

37
61

.1
37

61
.2

37
61

.3
37

61
.4

37
61

.5
37

61
.6

37
61

.7
37

61
.8

37
62

.0
37

62
.1

37
62

.2
37

62
.3

37
62

.4
37

62
.5

37
62

.6
37

62
.7

37
62

.8
37

63
.0

37
63

.1
37

63
.2

37
63

.3
37

63
.4

37
63

.5
37

63
.6

37
63

.7

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

35

1D pull distribution

Mean   0.04078± 0.003432 

Std Dev    0.02884± 0.3555 

Underflow       0

Overflow        0

 / ndf 2χ  0.03022 / 1

Constant  6.38± 44.44 

Mean      0.042186±0.007136 − 

Sigma     0.0319± 0.3644 

1D pull distribution



37
54

.0
37

55
.0

37
56

.0
37

56
.1

37
56

.2
37

56
.3

37
56

.4
37

56
.5

37
56

.6
37

56
.7

37
56

.8
37

56
.9

37
57

.0
37

57
.1

37
57

.2
37

57
.3

37
57

.4
37

57
.5

37
57

.6
37

57
.7

37
57

.8
37

57
.9

37
57

.1
0

37
58

.0
37

58
.1

37
58

.2
37

58
.3

37
58

.4
37

58
.5

37
58

.6
37

59
.0

37
59

.1
37

59
.2

37
59

.3
37

59
.4

37
59

.5
37

59
.6

37
59

.7
37

59
.8

37
59

.9
37

60
.0

37
60

.1
37

60
.2

37
60

.3
37

60
.4

37
60

.5
37

60
.6

37
60

.7
37

60
.8

37
60

.9
37

61
.0

37
61

.1
37

61
.2

37
61

.3
37

61
.4

37
61

.5
37

61
.6

37
61

.7
37

61
.8

37
62

.0
37

62
.1

37
62

.2
37

62
.3

37
62

.4
37

62
.5

37
62

.6
37

62
.7

37
62

.8
37

63
.0

37
63

.1
37

63
.2

37
63

.3
37

63
.4

37
63

.5
37

63
.6

37
63

.7

180

190

200

210

220

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

52
.0

53
.0

54
.0

55
.0

56
.0

57
.0

58
.0

59
.0

60
.0

61
.0

62
.0

63
.0

64
.0

65
.0

66
.0

67
.0

68
.0

69
.0

70
.0

71
.0

72
.0

73
.0

74
.0

75
.0

3000−

2000−

1000−

0

1000

2000

3000

 / ndf 2χ  3.195 / 75
p0        224.1±0.2861 − 

 / ndf 2χ  3.195 / 75
p0        224.1±0.2861 − 

asym_bcm_dg_ds (ppb)

37
54

.0
37

55
.0

37
56

.0
37

56
.1

37
56

.2
37

56
.3

37
56

.4
37

56
.5

37
56

.6
37

56
.7

37
56

.8
37

56
.9

37
57

.0
37

57
.1

37
57

.2
37

57
.3

37
57

.4
37

57
.5

37
57

.6
37

57
.7

37
57

.8
37

57
.9

37
57

.1
0

37
58

.0
37

58
.1

37
58

.2
37

58
.3

37
58

.4
37

58
.5

37
58

.6
37

59
.0

37
59

.1
37

59
.2

37
59

.3
37

59
.4

37
59

.5
37

59
.6

37
59

.7
37

59
.8

37
59

.9
37

60
.0

37
60

.1
37

60
.2

37
60

.3
37

60
.4

37
60

.5
37

60
.6

37
60

.7
37

60
.8

37
60

.9
37

61
.0

37
61

.1
37

61
.2

37
61

.3
37

61
.4

37
61

.5
37

61
.6

37
61

.7
37

61
.8

37
62

.0
37

62
.1

37
62

.2
37

62
.3

37
62

.4
37

62
.5

37
62

.6
37

62
.7

37
62

.8
37

63
.0

37
63

.1
37

63
.2

37
63

.3
37

63
.4

37
63

.5
37

63
.6

37
63

.7

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

5

10

15

20

25

30

35

1D pull distribution

Mean   0.02352±0.0002316 − 

Std Dev    0.01663±  0.205 

Underflow       0

Overflow        0

 / ndf 2χ 12 / 0− 6.441e

Constant  103.36± 56.96 

Mean     02− 3.775e±17 − 4.675e

Sigma     0.5970± 0.2964 

1D pull distribution



37
54

.0
37

55
.0

37
56

.0
37

56
.1

37
56

.2
37

56
.3

37
56

.4
37

56
.5

37
56

.6
37

56
.7

37
56

.8
37

56
.9

37
57

.0
37

57
.1

37
57

.2
37

57
.3

37
57

.4
37

57
.5

37
57

.6
37

57
.7

37
57

.8
37

57
.9

37
57

.1
0

37
58

.0
37

58
.1

37
58

.2
37

58
.3

37
58

.4
37

58
.5

37
58

.6
37

59
.0

37
59

.1
37

59
.2

37
59

.3
37

59
.4

37
59

.5
37

59
.6

37
59

.7
37

59
.8

37
59

.9
37

60
.0

37
60

.1
37

60
.2

37
60

.3
37

60
.4

37
60

.5
37

60
.6

37
60

.7
37

60
.8

37
60

.9
37

61
.0

37
61

.1
37

61
.2

37
61

.3
37

61
.4

37
61

.5
37

61
.6

37
61

.7
37

61
.8

37
62

.0
37

62
.1

37
62

.2
37

62
.3

37
62

.4
37

62
.5

37
62

.6
37

62
.7

37
62

.8
37

63
.0

37
63

.1
37

63
.2

37
63

.3
37

63
.4

37
63

.5
37

63
.6

37
63

.7

170

180

190

200

210

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

52
.0

53
.0

54
.0

55
.0

56
.0

57
.0

58
.0

59
.0

60
.0

61
.0

62
.0

63
.0

64
.0

65
.0

66
.0

67
.0

68
.0

69
.0

70
.0

71
.0

72
.0

73
.0

74
.0

75
.0

200−

100−

0

100

200

 / ndf 2χ   66.1 / 75
p0        7.155±4.031 − 

 / ndf 2χ   66.1 / 75
p0        7.155±4.031 − 

diff_bpmE (nm)

37
54

.0
37

55
.0

37
56

.0
37

56
.1

37
56

.2
37

56
.3

37
56

.4
37

56
.5

37
56

.6
37

56
.7

37
56

.8
37

56
.9

37
57

.0
37

57
.1

37
57

.2
37

57
.3

37
57

.4
37

57
.5

37
57

.6
37

57
.7

37
57

.8
37

57
.9

37
57

.1
0

37
58

.0
37

58
.1

37
58

.2
37

58
.3

37
58

.4
37

58
.5

37
58

.6
37

59
.0

37
59

.1
37

59
.2

37
59

.3
37

59
.4

37
59

.5
37

59
.6

37
59

.7
37

59
.8

37
59

.9
37

60
.0

37
60

.1
37

60
.2

37
60

.3
37

60
.4

37
60

.5
37

60
.6

37
60

.7
37

60
.8

37
60

.9
37

61
.0

37
61

.1
37

61
.2

37
61

.3
37

61
.4

37
61

.5
37

61
.6

37
61

.7
37

61
.8

37
62

.0
37

62
.1

37
62

.2
37

62
.3

37
62

.4
37

62
.5

37
62

.6
37

62
.7

37
62

.8
37

63
.0

37
63

.1
37

63
.2

37
63

.3
37

63
.4

37
63

.5
37

63
.6

37
63

.7

2−
1−
0
1
2

8− 6− 4− 2− 0 2 4 6 8
0

2

4

6

8

10

12

14

16

1D pull distribution

Mean    0.107±0.01663 − 

Std Dev    0.07563± 0.9324 

Underflow       0

Overflow        0

 / ndf 2χ  2.741 / 6

Constant  2.45± 16.33 

Mean      0.12007± 0.01217 

Sigma     0.1015± 0.9698 

1D pull distribution



37
54

.0
37

55
.0

37
56

.0
37

56
.1

37
56

.2
37

56
.3

37
56

.4
37

56
.5

37
56

.6
37

56
.7

37
56

.8
37

56
.9

37
57

.0
37

57
.1

37
57

.2
37

57
.3

37
57

.4
37

57
.5

37
57

.6
37

57
.7

37
57

.8
37

57
.9

37
57

.1
0

37
58

.0
37

58
.1

37
58

.2
37

58
.3

37
58

.4
37

58
.5

37
58

.6
37

59
.0

37
59

.1
37

59
.2

37
59

.3
37

59
.4

37
59

.5
37

59
.6

37
59

.7
37

59
.8

37
59

.9
37

60
.0

37
60

.1
37

60
.2

37
60

.3
37

60
.4

37
60

.5
37

60
.6

37
60

.7
37

60
.8

37
60

.9
37

61
.0

37
61

.1
37

61
.2

37
61

.3
37

61
.4

37
61

.5
37

61
.6

37
61

.7
37

61
.8

37
62

.0
37

62
.1

37
62

.2
37

62
.3

37
62

.4
37

62
.5

37
62

.6
37

62
.7

37
62

.8
37

63
.0

37
63

.1
37

63
.2

37
63

.3
37

63
.4

37
63

.5
37

63
.6

37
63

.7

5.5

6

6.5

7

7.5

8

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

52
.0

53
.0

54
.0

55
.0

56
.0

57
.0

58
.0

59
.0

60
.0

61
.0

62
.0

63
.0

64
.0

65
.0

66
.0

67
.0

68
.0

69
.0

70
.0

71
.0

72
.0

73
.0

74
.0

75
.0

60−

40−

20−

0

20

40

60

80

100
 / ndf 2χ  65.25 / 75

p0        2.543± 4.649 
 / ndf 2χ  65.25 / 75

p0        2.543± 4.649 

diff_bpm4aX (nm)

37
54

.0
37

55
.0

37
56

.0
37

56
.1

37
56

.2
37

56
.3

37
56

.4
37

56
.5

37
56

.6
37

56
.7

37
56

.8
37

56
.9

37
57

.0
37

57
.1

37
57

.2
37

57
.3

37
57

.4
37

57
.5

37
57

.6
37

57
.7

37
57

.8
37

57
.9

37
57

.1
0

37
58

.0
37

58
.1

37
58

.2
37

58
.3

37
58

.4
37

58
.5

37
58

.6
37

59
.0

37
59

.1
37

59
.2

37
59

.3
37

59
.4

37
59

.5
37

59
.6

37
59

.7
37

59
.8

37
59

.9
37

60
.0

37
60

.1
37

60
.2

37
60

.3
37

60
.4

37
60

.5
37

60
.6

37
60

.7
37

60
.8

37
60

.9
37

61
.0

37
61

.1
37

61
.2

37
61

.3
37

61
.4

37
61

.5
37

61
.6

37
61

.7
37

61
.8

37
62

.0
37

62
.1

37
62

.2
37

62
.3

37
62

.4
37

62
.5

37
62

.6
37

62
.7

37
62

.8
37

63
.0

37
63

.1
37

63
.2

37
63

.3
37

63
.4

37
63

.5
37

63
.6

37
63

.7

2−
1−
0
1
2

3

8− 6− 4− 2− 0 2 4 6 8
0

2

4

6

8

10

12

14

16

18

1D pull distribution

Mean   0.1063± 0.005148 

Std Dev    0.07516± 0.9266 

Underflow       0

Overflow        0

 / ndf 2χ  4.121 / 6

Constant  2.75± 17.79 

Mean      0.10763±0.07565 − 

Sigma     0.0954± 0.8705 

1D pull distribution



37
54

.0
37

55
.0

37
56

.0
37

56
.1

37
56

.2
37

56
.3

37
56

.4
37

56
.5

37
56

.6
37

56
.7

37
56

.8
37

56
.9

37
57

.0
37

57
.1

37
57

.2
37

57
.3

37
57

.4
37

57
.5

37
57

.6
37

57
.7

37
57

.8
37

57
.9

37
57

.1
0

37
58

.0
37

58
.1

37
58

.2
37

58
.3

37
58

.4
37

58
.5

37
58

.6
37

59
.0

37
59

.1
37

59
.2

37
59

.3
37

59
.4

37
59

.5
37

59
.6

37
59

.7
37

59
.8

37
59

.9
37

60
.0

37
60

.1
37

60
.2

37
60

.3
37

60
.4

37
60

.5
37

60
.6

37
60

.7
37

60
.8

37
60

.9
37

61
.0

37
61

.1
37

61
.2

37
61

.3
37

61
.4

37
61

.5
37

61
.6

37
61

.7
37

61
.8

37
62

.0
37

62
.1

37
62

.2
37

62
.3

37
62

.4
37

62
.5

37
62

.6
37

62
.7

37
62

.8
37

63
.0

37
63

.1
37

63
.2

37
63

.3
37

63
.4

37
63

.5
37

63
.6

37
63

.7

2.1

2.15

2.2

2.25

2.3

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

52
.0

53
.0

54
.0

55
.0

56
.0

57
.0

58
.0

59
.0

60
.0

61
.0

62
.0

63
.0

64
.0

65
.0

66
.0

67
.0

68
.0

69
.0

70
.0

71
.0

72
.0

73
.0

74
.0

75
.0

400−

200−

0

200

400

600  / ndf 2χ  76.03 / 75
p0        15.36± 15.32 

 / ndf 2χ  76.03 / 75
p0        15.36± 15.32 

diff_bpm4eX (nm)

37
54

.0
37

55
.0

37
56

.0
37

56
.1

37
56

.2
37

56
.3

37
56

.4
37

56
.5

37
56

.6
37

56
.7

37
56

.8
37

56
.9

37
57

.0
37

57
.1

37
57

.2
37

57
.3

37
57

.4
37

57
.5

37
57

.6
37

57
.7

37
57

.8
37

57
.9

37
57

.1
0

37
58

.0
37

58
.1

37
58

.2
37

58
.3

37
58

.4
37

58
.5

37
58

.6
37

59
.0

37
59

.1
37

59
.2

37
59

.3
37

59
.4

37
59

.5
37

59
.6

37
59

.7
37

59
.8

37
59

.9
37

60
.0

37
60

.1
37

60
.2

37
60

.3
37

60
.4

37
60

.5
37

60
.6

37
60

.7
37

60
.8

37
60

.9
37

61
.0

37
61

.1
37

61
.2

37
61

.3
37

61
.4

37
61

.5
37

61
.6

37
61

.7
37

61
.8

37
62

.0
37

62
.1

37
62

.2
37

62
.3

37
62

.4
37

62
.5

37
62

.6
37

62
.7

37
62

.8
37

63
.0

37
63

.1
37

63
.2

37
63

.3
37

63
.4

37
63

.5
37

63
.6

37
63

.7

2−
1.5−

1−
0.5−

0
0.5

1
1.5

2
2.5

8− 6− 4− 2− 0 2 4 6 8
0

2

4

6

8

10

12

14

16

1D pull distribution

Mean   0.1147± 0.01012 

Std Dev    0.08112±      1 

Underflow       0

Overflow        0

 / ndf 2χ  2.562 / 6

Constant  0.00± 15.19 

Mean      1.414e+00±17 − 3.506e

Sigma     0.000± 1.056 

1D pull distribution



37
54

.0
37

55
.0

37
56

.0
37

56
.1

37
56

.2
37

56
.3

37
56

.4
37

56
.5

37
56

.6
37

56
.7

37
56

.8
37

56
.9

37
57

.0
37

57
.1

37
57

.2
37

57
.3

37
57

.4
37

57
.5

37
57

.6
37

57
.7

37
57

.8
37

57
.9

37
57

.1
0

37
58

.0
37

58
.1

37
58

.2
37

58
.3

37
58

.4
37

58
.5

37
58

.6
37

59
.0

37
59

.1
37

59
.2

37
59

.3
37

59
.4

37
59

.5
37

59
.6

37
59

.7
37

59
.8

37
59

.9
37

60
.0

37
60

.1
37

60
.2

37
60

.3
37

60
.4

37
60

.5
37

60
.6

37
60

.7
37

60
.8

37
60

.9
37

61
.0

37
61

.1
37

61
.2

37
61

.3
37

61
.4

37
61

.5
37

61
.6

37
61

.7
37

61
.8

37
62

.0
37

62
.1

37
62

.2
37

62
.3

37
62

.4
37

62
.5

37
62

.6
37

62
.7

37
62

.8
37

63
.0

37
63

.1
37

63
.2

37
63

.3
37

63
.4

37
63

.5
37

63
.6

37
63

.7

12

12.5

13

13.5

14

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

52
.0

53
.0

54
.0

55
.0

56
.0

57
.0

58
.0

59
.0

60
.0

61
.0

62
.0

63
.0

64
.0

65
.0

66
.0

67
.0

68
.0

69
.0

70
.0

71
.0

72
.0

73
.0

74
.0

75
.0

200−

100−

0

100

200

 / ndf 2χ   65.9 / 75
p0        8.231± 1.159 

 / ndf 2χ   65.9 / 75
p0        8.231± 1.159 

diff_bpm4aY (nm)

37
54

.0
37

55
.0

37
56

.0
37

56
.1

37
56

.2
37

56
.3

37
56

.4
37

56
.5

37
56

.6
37

56
.7

37
56

.8
37

56
.9

37
57

.0
37

57
.1

37
57

.2
37

57
.3

37
57

.4
37

57
.5

37
57

.6
37

57
.7

37
57

.8
37

57
.9

37
57

.1
0

37
58

.0
37

58
.1

37
58

.2
37

58
.3

37
58

.4
37

58
.5

37
58

.6
37

59
.0

37
59

.1
37

59
.2

37
59

.3
37

59
.4

37
59

.5
37

59
.6

37
59

.7
37

59
.8

37
59

.9
37

60
.0

37
60

.1
37

60
.2

37
60

.3
37

60
.4

37
60

.5
37

60
.6

37
60

.7
37

60
.8

37
60

.9
37

61
.0

37
61

.1
37

61
.2

37
61

.3
37

61
.4

37
61

.5
37

61
.6

37
61

.7
37

61
.8

37
62

.0
37

62
.1

37
62

.2
37

62
.3

37
62

.4
37

62
.5

37
62

.6
37

62
.7

37
62

.8
37

63
.0

37
63

.1
37

63
.2

37
63

.3
37

63
.4

37
63

.5
37

63
.6

37
63

.7

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

16

18

20

22

24

1D pull distribution

Mean   0.1068±0.009462 − 

Std Dev    0.07552± 0.9311 

Underflow       0

Overflow        0

 / ndf 2χ  8.699 / 5

Constant  2.08± 12.95 

Mean      0.17503±0.07386 − 

Sigma     0.180± 1.191 

1D pull distribution



37
54

.0
37

55
.0

37
56

.0
37

56
.1

37
56

.2
37

56
.3

37
56

.4
37

56
.5

37
56

.6
37

56
.7

37
56

.8
37

56
.9

37
57

.0
37

57
.1

37
57

.2
37

57
.3

37
57

.4
37

57
.5

37
57

.6
37

57
.7

37
57

.8
37

57
.9

37
57

.1
0

37
58

.0
37

58
.1

37
58

.2
37

58
.3

37
58

.4
37

58
.5

37
58

.6
37

59
.0

37
59

.1
37

59
.2

37
59

.3
37

59
.4

37
59

.5
37

59
.6

37
59

.7
37

59
.8

37
59

.9
37

60
.0

37
60

.1
37

60
.2

37
60

.3
37

60
.4

37
60

.5
37

60
.6

37
60

.7
37

60
.8

37
60

.9
37

61
.0

37
61

.1
37

61
.2

37
61

.3
37

61
.4

37
61

.5
37

61
.6

37
61

.7
37

61
.8

37
62

.0
37

62
.1

37
62

.2
37

62
.3

37
62

.4
37

62
.5

37
62

.6
37

62
.7

37
62

.8
37

63
.0

37
63

.1
37

63
.2

37
63

.3
37

63
.4

37
63

.5
37

63
.6

37
63

.7

4

4.5

5

5.5

6

6.5

7

7.5

8

8.5
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

52
.0

53
.0

54
.0

55
.0

56
.0

57
.0

58
.0

59
.0

60
.0

61
.0

62
.0

63
.0

64
.0

65
.0

66
.0

67
.0

68
.0

69
.0

70
.0

71
.0

72
.0

73
.0

74
.0

75
.0

150−

100−

50−

0

50

100

150
 / ndf 2χ  65.45 / 75

p0        5.324±0.7448 − 
 / ndf 2χ  65.45 / 75

p0        5.324±0.7448 − 

diff_bpm4eY (nm)

37
54

.0
37

55
.0

37
56

.0
37

56
.1

37
56

.2
37

56
.3

37
56

.4
37

56
.5

37
56

.6
37

56
.7

37
56

.8
37

56
.9

37
57

.0
37

57
.1

37
57

.2
37

57
.3

37
57

.4
37

57
.5

37
57

.6
37

57
.7

37
57

.8
37

57
.9

37
57

.1
0

37
58

.0
37

58
.1

37
58

.2
37

58
.3

37
58

.4
37

58
.5

37
58

.6
37

59
.0

37
59

.1
37

59
.2

37
59

.3
37

59
.4

37
59

.5
37

59
.6

37
59

.7
37

59
.8

37
59

.9
37

60
.0

37
60

.1
37

60
.2

37
60

.3
37

60
.4

37
60

.5
37

60
.6

37
60

.7
37

60
.8

37
60

.9
37

61
.0

37
61

.1
37

61
.2

37
61

.3
37

61
.4

37
61

.5
37

61
.6

37
61

.7
37

61
.8

37
62

.0
37

62
.1

37
62

.2
37

62
.3

37
62

.4
37

62
.5

37
62

.6
37

62
.7

37
62

.8
37

63
.0

37
63

.1
37

63
.2

37
63

.3
37

63
.4

37
63

.5
37

63
.6

37
63

.7

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

16

1D pull distribution

Mean   0.1064±0.006433 − 

Std Dev    0.07527± 0.9279 

Underflow       0

Overflow        0

 / ndf 2χ  5.997 / 5

Constant  2.54± 15.51 

Mean      0.1330± 0.1156 

Sigma     0.1338± 0.9752 

1D pull distribution



37
54

.0
37

55
.0

37
56

.0
37

56
.1

37
56

.2
37

56
.3

37
56

.4
37

56
.5

37
56

.6
37

56
.7

37
56

.8
37

56
.9

37
57

.0
37

57
.1

37
57

.2
37

57
.3

37
57

.4
37

57
.5

37
57

.6
37

57
.7

37
57

.8
37

57
.9

37
57

.1
0

37
58

.0
37

58
.1

37
58

.2
37

58
.3

37
58

.4
37

58
.5

37
58

.6
37

59
.0

37
59

.1
37

59
.2

37
59

.3
37

59
.4

37
59

.5
37

59
.6

37
59

.7
37

59
.8

37
59

.9
37

60
.0

37
60

.1
37

60
.2

37
60

.3
37

60
.4

37
60

.5
37

60
.6

37
60

.7
37

60
.8

37
60

.9
37

61
.0

37
61

.1
37

61
.2

37
61

.3
37

61
.4

37
61

.5
37

61
.6

37
61

.7
37

61
.8

37
62

.0
37

62
.1

37
62

.2
37

62
.3

37
62

.4
37

62
.5

37
62

.6
37

62
.7

37
62

.8
37

63
.0

37
63

.1
37

63
.2

37
63

.3
37

63
.4

37
63

.5
37

63
.6

37
63

.7

3

3.5

4

4.5

5

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

52
.0

53
.0

54
.0

55
.0

56
.0

57
.0

58
.0

59
.0

60
.0

61
.0

62
.0

63
.0

64
.0

65
.0

66
.0

67
.0

68
.0

69
.0

70
.0

71
.0

72
.0

73
.0

74
.0

75
.0

200−

150−

100−

50−

0

50

100

150

 / ndf 2χ  60.45 / 75
p0        5.958±4.871 − 

 / ndf 2χ  60.45 / 75
p0        5.958±4.871 − 

diff_bpm11X (nm)

37
54

.0
37

55
.0

37
56

.0
37

56
.1

37
56

.2
37

56
.3

37
56

.4
37

56
.5

37
56

.6
37

56
.7

37
56

.8
37

56
.9

37
57

.0
37

57
.1

37
57

.2
37

57
.3

37
57

.4
37

57
.5

37
57

.6
37

57
.7

37
57

.8
37

57
.9

37
57

.1
0

37
58

.0
37

58
.1

37
58

.2
37

58
.3

37
58

.4
37

58
.5

37
58

.6
37

59
.0

37
59

.1
37

59
.2

37
59

.3
37

59
.4

37
59

.5
37

59
.6

37
59

.7
37

59
.8

37
59

.9
37

60
.0

37
60

.1
37

60
.2

37
60

.3
37

60
.4

37
60

.5
37

60
.6

37
60

.7
37

60
.8

37
60

.9
37

61
.0

37
61

.1
37

61
.2

37
61

.3
37

61
.4

37
61

.5
37

61
.6

37
61

.7
37

61
.8

37
62

.0
37

62
.1

37
62

.2
37

62
.3

37
62

.4
37

62
.5

37
62

.6
37

62
.7

37
62

.8
37

63
.0

37
63

.1
37

63
.2

37
63

.3
37

63
.4

37
63

.5
37

63
.6

37
63

.7

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

16

18

1D pull distribution

Mean   0.1023±0.01577 − 

Std Dev    0.07233± 0.8917 

Underflow       0

Overflow        0

 / ndf 2χ  2.779 / 6

Constant  2.64± 16.65 

Mean      0.11777± 0.03642 

Sigma     0.1118± 0.9498 

1D pull distribution



37
54

.0
37

55
.0

37
56

.0
37

56
.1

37
56

.2
37

56
.3

37
56

.4
37

56
.5

37
56

.6
37

56
.7

37
56

.8
37

56
.9

37
57

.0
37

57
.1

37
57

.2
37

57
.3

37
57

.4
37

57
.5

37
57

.6
37

57
.7

37
57

.8
37

57
.9

37
57

.1
0

37
58

.0
37

58
.1

37
58

.2
37

58
.3

37
58

.4
37

58
.5

37
58

.6
37

59
.0

37
59

.1
37

59
.2

37
59

.3
37

59
.4

37
59

.5
37

59
.6

37
59

.7
37

59
.8

37
59

.9
37

60
.0

37
60

.1
37

60
.2

37
60

.3
37

60
.4

37
60

.5
37

60
.6

37
60

.7
37

60
.8

37
60

.9
37

61
.0

37
61

.1
37

61
.2

37
61

.3
37

61
.4

37
61

.5
37

61
.6

37
61

.7
37

61
.8

37
62

.0
37

62
.1

37
62

.2
37

62
.3

37
62

.4
37

62
.5

37
62

.6
37

62
.7

37
62

.8
37

63
.0

37
63

.1
37

63
.2

37
63

.3
37

63
.4

37
63

.5
37

63
.6

37
63

.7

4.5

5

5.5

6

6.5

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

52
.0

53
.0

54
.0

55
.0

56
.0

57
.0

58
.0

59
.0

60
.0

61
.0

62
.0

63
.0

64
.0

65
.0

66
.0

67
.0

68
.0

69
.0

70
.0

71
.0

72
.0

73
.0

74
.0

75
.0

150−

100−

50−

0

50

100

150

 / ndf 2χ  84.07 / 75
p0        4.487± 1.852 

 / ndf 2χ  84.07 / 75
p0        4.487± 1.852 

diff_bpm12X (nm)

37
54

.0
37

55
.0

37
56

.0
37

56
.1

37
56

.2
37

56
.3

37
56

.4
37

56
.5

37
56

.6
37

56
.7

37
56

.8
37

56
.9

37
57

.0
37

57
.1

37
57

.2
37

57
.3

37
57

.4
37

57
.5

37
57

.6
37

57
.7

37
57

.8
37

57
.9

37
57

.1
0

37
58

.0
37

58
.1

37
58

.2
37

58
.3

37
58

.4
37

58
.5

37
58

.6
37

59
.0

37
59

.1
37

59
.2

37
59

.3
37

59
.4

37
59

.5
37

59
.6

37
59

.7
37

59
.8

37
59

.9
37

60
.0

37
60

.1
37

60
.2

37
60

.3
37

60
.4

37
60

.5
37

60
.6

37
60

.7
37

60
.8

37
60

.9
37

61
.0

37
61

.1
37

61
.2

37
61

.3
37

61
.4

37
61

.5
37

61
.6

37
61

.7
37

61
.8

37
62

.0
37

62
.1

37
62

.2
37

62
.3

37
62

.4
37

62
.5

37
62

.6
37

62
.7

37
62

.8
37

63
.0

37
63

.1
37

63
.2

37
63

.3
37

63
.4

37
63

.5
37

63
.6

37
63

.7

2−
1−
0
1
2
3

8− 6− 4− 2− 0 2 4 6 8
0

2

4

6

8

10

12

14

16

18

1D pull distribution

Mean   0.1206±0.01118 − 

Std Dev    0.0853±  1.052 

Underflow       0

Overflow        0

 / ndf 2χ  5.851 / 7

Constant  2.31± 13.64 

Mean      0.171± 0.014 

Sigma     0.161± 1.129 

1D pull distribution



37
54

.0
37

55
.0

37
56

.0
37

56
.1

37
56

.2
37

56
.3

37
56

.4
37

56
.5

37
56

.6
37

56
.7

37
56

.8
37

56
.9

37
57

.0
37

57
.1

37
57

.2
37

57
.3

37
57

.4
37

57
.5

37
57

.6
37

57
.7

37
57

.8
37

57
.9

37
57

.1
0

37
58

.0
37

58
.1

37
58

.2
37

58
.3

37
58

.4
37

58
.5

37
58

.6
37

59
.0

37
59

.1
37

59
.2

37
59

.3
37

59
.4

37
59

.5
37

59
.6

37
59

.7
37

59
.8

37
59

.9
37

60
.0

37
60

.1
37

60
.2

37
60

.3
37

60
.4

37
60

.5
37

60
.6

37
60

.7
37

60
.8

37
60

.9
37

61
.0

37
61

.1
37

61
.2

37
61

.3
37

61
.4

37
61

.5
37

61
.6

37
61

.7
37

61
.8

37
62

.0
37

62
.1

37
62

.2
37

62
.3

37
62

.4
37

62
.5

37
62

.6
37

62
.7

37
62

.8
37

63
.0

37
63

.1
37

63
.2

37
63

.3
37

63
.4

37
63

.5
37

63
.6

37
63

.7

3.6

3.8

4

4.2

4.4

4.6

4.8

R
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

52
.0

53
.0

54
.0

55
.0

56
.0

57
.0

58
.0

59
.0

60
.0

61
.0

62
.0

63
.0

64
.0

65
.0

66
.0

67
.0

68
.0

69
.0

70
.0

71
.0

72
.0

73
.0

74
.0

75
.0

30000−

20000−

10000−

0

10000

20000

 / ndf 2χ  72.43 / 75
p0        872.6±131.8 − 

 / ndf 2χ  72.43 / 75
p0        872.6±131.8 − 

asym_usl (ppb)

37
54

.0
37

55
.0

37
56

.0
37

56
.1

37
56

.2
37

56
.3

37
56

.4
37

56
.5

37
56

.6
37

56
.7

37
56

.8
37

56
.9

37
57

.0
37

57
.1

37
57

.2
37

57
.3

37
57

.4
37

57
.5

37
57

.6
37

57
.7

37
57

.8
37

57
.9

37
57

.1
0

37
58

.0
37

58
.1

37
58

.2
37

58
.3

37
58

.4
37

58
.5

37
58

.6
37

59
.0

37
59

.1
37

59
.2

37
59

.3
37

59
.4

37
59

.5
37

59
.6

37
59

.7
37

59
.8

37
59

.9
37

60
.0

37
60

.1
37

60
.2

37
60

.3
37

60
.4

37
60

.5
37

60
.6

37
60

.7
37

60
.8

37
60

.9
37

61
.0

37
61

.1
37

61
.2

37
61

.3
37

61
.4

37
61

.5
37

61
.6

37
61

.7
37

61
.8

37
62

.0
37

62
.1

37
62

.2
37

62
.3

37
62

.4
37

62
.5

37
62

.6
37

62
.7

37
62

.8
37

63
.0

37
63

.1
37

63
.2

37
63

.3
37

63
.4

37
63

.5
37

63
.6

37
63

.7

2−
1−
0
1
2

8− 6− 4− 2− 0 2 4 6 8
0

2

4

6

8

10

12

14

16

18

1D pull distribution

Mean    0.112±0.0109 − 
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