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 / ndf 2χ  55.91 / 46
p0        138.2±240.4 − 

 / ndf 2χ  55.91 / 46
p0        138.2±240.4 − 
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1D pull distribution

Mean   0.1591±0.009835 − 

Std Dev    0.1125±  1.091 

Underflow       0

Overflow        0

 / ndf 2χ  5.259 / 5

Constant  1.678± 7.319 

Mean      0.3422±0.2795 − 

Sigma     0.425± 1.493 

1D pull distribution
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 / ndf 2χ  38.08 / 46
p0          110±   120 

 / ndf 2χ  38.08 / 46
p0          110±   120 
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1D pull distribution

Mean   0.1313±0.008446 − 

Std Dev    0.09284± 0.9001 

Underflow       0

Overflow        0

 / ndf 2χ  4.205 / 5

Constant  1.957± 9.203 

Mean      0.297± 0.224 

Sigma     0.285± 1.112 

1D pull distribution
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 / ndf 2χ  21.22 / 46
p0        24.46±11.94 − 

 / ndf 2χ  21.22 / 46
p0        24.46±11.94 − 
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1D pull distribution

Mean   0.09802± 0.007763 

Std Dev    0.06931±  0.672 

Underflow       0

Overflow        0

 / ndf 2χ   1.42 / 3

Constant  2.86± 13.95 

Mean      0.1218± 0.0171 

Sigma     0.12±  0.71 

1D pull distribution
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300  / ndf 2χ  2.083 / 46
p0         24.1±8.184 − 

 / ndf 2χ  2.083 / 46
p0         24.1±8.184 − 
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1D pull distribution

Mean   0.0307± 0.001959 

Std Dev    0.02171± 0.2105 

Underflow       0

Overflow        0

 / ndf 2χ 10 / 0− 1.547e

Constant  5.99± 31.49 

Mean      0.1119± 0.1239 

Sigma     0.0861± 0.3517 

1D pull distribution
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600−

400−

200−

0
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 / ndf 2χ  9.402 / 46
p0        38.27± 4.648 

 / ndf 2χ  9.402 / 46
p0        38.27± 4.648 
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1D pull distribution

Mean   0.06523±0.007961 − 

Std Dev    0.04612± 0.4472 

Underflow       0

Overflow        0

 / ndf 2χ  0.943 / 2

Constant  4.08± 20.46 

Mean      0.07560±0.04522 − 

Sigma     0.0695± 0.4828 

1D pull distribution
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1000−
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 / ndf 2χ  37.77 / 46
p0        158.7± 181.1 

 / ndf 2χ  37.77 / 46
p0        158.7± 181.1 
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1D pull distribution

Mean   0.1308±0.01043 − 

Std Dev    0.09246± 0.8964 

Underflow       0

Overflow        0

 / ndf 2χ  5.049 / 6

Constant  1.858± 8.623 

Mean      0.1821±0.1456 − 

Sigma     0.194± 1.072 

1D pull distribution
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600  / ndf 2χ  18.24 / 46
p0        26.47±27.99 − 

 / ndf 2χ  18.24 / 46
p0        26.47±27.99 − 
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1D pull distribution

Mean   0.09087±0.001191 − 

Std Dev    0.06425± 0.6229 

Underflow       0

Overflow        0

 / ndf 2χ   1.06 / 3

Constant  3.01± 15.04 

Mean      0.14399±0.04081 − 

Sigma     0.1399± 0.7018 

1D pull distribution
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1000−

500−

0
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1000

 / ndf 2χ   12.7 / 46
p0        62.34± 24.41 

 / ndf 2χ   12.7 / 46
p0        62.34± 24.41 
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1D pull distribution

Mean   0.1591±0.009835 − 

Std Dev    0.1125±  1.091 

Underflow       0

Overflow        0

 / ndf 2χ  5.259 / 5

Constant  1.678± 7.319 

Mean      0.3422±0.2795 − 

Sigma     0.425± 1.493 

1D pull distribution
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1D pull distribution

Mean    0.117± 0.002408 

Std Dev    0.08272±  0.802 

Underflow       0

Overflow        0

 / ndf 2χ   2.15 / 4

Constant  2.23± 11.28 

Mean      0.1567± 0.1304 

Sigma     0.1509± 0.8926 

1D pull distribution
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p0        191.9±373.8 − 
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1D pull distribution

Mean   0.1432±0.008759 − 

Std Dev    0.1012± 0.9815 

Underflow       0

Overflow        0

 / ndf 2χ  4.006 / 6

Constant  2.12± 10.13 

Mean      0.1517± 0.1037 

Sigma     0.1415± 0.9151 

1D pull distribution
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1D pull distribution

Mean   0.1386±0.005425 − 

Std Dev    0.09799± 0.9501 

Underflow       0

Overflow        0

 / ndf 2χ  4.333 / 6

Constant  1.928± 9.722 

Mean      0.1528±0.0534 − 

Sigma     0.132± 0.948 

1D pull distribution
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 / ndf 2χ  37.92 / 46
p0        14.82±15.91 − 

 / ndf 2χ  37.92 / 46
p0        14.82±15.91 − 
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1D pull distribution

Mean    0.131± 0.007447 

Std Dev    0.09264± 0.8982 

Underflow       0

Overflow        0

 / ndf 2χ  6.756 / 5

Constant  1.792± 8.955 

Mean      0.17012± 0.01486 

Sigma     0.1452± 0.9838 

1D pull distribution
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1D pull distribution

Mean   0.05269±0.004212 − 

Std Dev    0.03726± 0.3612 

Underflow       0

Overflow        0

 / ndf 2χ  0.0001066 / 1

Constant  4.59± 24.94 

Mean      0.06013±0.02968 − 

Sigma     0.0473± 0.4029 

1D pull distribution
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1D pull distribution

Mean   0.1204± 0.004207 

Std Dev    0.08516± 0.8257 

Underflow       0

Overflow        0

 / ndf 2χ  1.233 / 4

Constant  2.11± 11.52 

Mean      0.1862±0.1564 − 

Sigma     0.150± 0.976 

1D pull distribution
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1D pull distribution

Mean   0.04705±0.005412 − 

Std Dev    0.03327± 0.3225 

Underflow       0

Overflow        0

 / ndf 2χ  0.3423 / 1

Constant  4.9±  26.1 

Mean      0.05833±0.03024 − 

Sigma     0.0461± 0.3813 

1D pull distribution
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p0        13.48± 14.02 
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1D pull distribution

Mean   0.1299±0.009093 − 

Std Dev    0.09182± 0.8903 

Underflow       0

Overflow        0

 / ndf 2χ  2.913 / 5

Constant  1.94± 10.12 

Mean      0.15428± 0.02974 

Sigma     0.1303± 0.9482 

1D pull distribution
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p0        8.171±6.658 − 
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1D pull distribution

Mean   0.06104±0.000155 − 

Std Dev    0.04316± 0.4185 

Underflow       0

Overflow        0

 / ndf 2χ  0.5279 / 1

Constant  4.02± 20.66 

Mean      0.079574±0.006875 − 

Sigma     0.0735± 0.4893 

1D pull distribution
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 / ndf 2χ  29.91 / 46
p0        6.354±6.424 − 

 / ndf 2χ  29.91 / 46
p0        6.354±6.424 − 

diff_bpm16X (nm)
47

96
.0

47
96

.1
47

96
.2

47
96

.3
47

97
.0

47
97

.1
47

97
.2

47
97

.3
47

97
.4

47
98

.0
47

98
.1

47
98

.2
47

98
.3

47
98

.4
47

99
.0

47
99

.1
47

99
.2

47
99

.3
47

99
.4

48
00

.0
48

00
.1

48
00

.2
48

00
.3

48
00

.4
48

01
.0

48
01

.1
48

01
.2

48
01

.3
48

01
.4

48
02

.0
48

02
.1

48
02

.2
48

03
.0

48
03

.1
48

03
.2

48
03

.3
48

03
.4

48
04

.0
48

04
.1

48
04

.2
48

04
.3

48
04

.4
48

05
.0

48
05

.1
48

05
.2

48
05

.3
48

05
.4

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   0.1164± 0.005902 

Std Dev    0.08228± 0.7977 

Underflow       0

Overflow        0

 / ndf 2χ  11.29 / 4

Constant  1.80±  8.25 

Mean      0.2231±0.0224 − 

Sigma     0.2002± 0.9861 

1D pull distribution
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 / ndf 2χ  15.08 / 46
p0        2.556± 3.068 

 / ndf 2χ  15.08 / 46
p0        2.556± 3.068 

diff_bpm16Y (nm)
47

96
.0

47
96

.1
47

96
.2

47
96

.3
47

97
.0

47
97

.1
47

97
.2

47
97

.3
47

97
.4

47
98

.0
47

98
.1

47
98

.2
47

98
.3

47
98

.4
47

99
.0

47
99

.1
47

99
.2

47
99

.3
47

99
.4

48
00

.0
48

00
.1

48
00

.2
48

00
.3

48
00

.4
48

01
.0

48
01

.1
48

01
.2

48
01

.3
48

01
.4

48
02

.0
48

02
.1

48
02

.2
48

03
.0

48
03

.1
48

03
.2

48
03

.3
48

03
.4

48
04

.0
48

04
.1

48
04

.2
48

04
.3

48
04

.4
48

05
.0

48
05

.1
48

05
.2

48
05

.3
48

05
.4

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   0.08262± 0.01085 

Std Dev    0.05842± 0.5664 

Underflow       0

Overflow        0

 / ndf 2χ  1.781 / 3

Constant  2.88± 16.19 

Mean      0.09223± 0.01658 

Sigma     0.0613± 0.5977 

1D pull distribution
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p0        7.439± 3.701 

 / ndf 2χ  49.95 / 46
p0        7.439± 3.701 
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1D pull distribution

Mean   0.1504±0.01111 − 

Std Dev    0.1063±  1.031 

Underflow       0

Overflow        0

 / ndf 2χ  2.556 / 5

Constant  1.771± 8.648 

Mean      0.21290±0.07702 − 

Sigma     0.231± 1.172 

1D pull distribution
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p0         5.06± 10.38 

 / ndf 2χ  22.47 / 46
p0         5.06± 10.38 
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1D pull distribution

Mean   0.1009±0.0001861 − 

Std Dev    0.07132± 0.6915 

Underflow       0

Overflow        0

 / ndf 2χ  1.524 / 4

Constant  2.72± 14.41 

Mean      0.11026±0.07791 − 

Sigma     0.0862± 0.6789 

1D pull distribution
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p0        8.614± 8.322 
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p0        8.614± 8.322 

diff_bpm11X (nm)
47

96
.0

47
96

.1
47

96
.2

47
96

.3
47

97
.0

47
97

.1
47

97
.2

47
97

.3
47

97
.4

47
98

.0
47

98
.1

47
98

.2
47

98
.3

47
98

.4
47

99
.0

47
99

.1
47

99
.2

47
99

.3
47

99
.4

48
00

.0
48

00
.1

48
00

.2
48

00
.3

48
00

.4
48

01
.0

48
01

.1
48

01
.2

48
01

.3
48

01
.4

48
02

.0
48

02
.1

48
02

.2
48

03
.0

48
03

.1
48

03
.2

48
03

.3
48

03
.4

48
04

.0
48

04
.1

48
04

.2
48

04
.3

48
04

.4
48

05
.0

48
05

.1
48

05
.2

48
05

.3
48

05
.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

1D pull distribution

Mean   0.1391±0.00752 − 

Std Dev    0.09835± 0.9536 

Underflow       0

Overflow        0

 / ndf 2χ  2.732 / 5

Constant  1.974± 8.979 

Mean      0.2033±0.1031 − 

Sigma     0.235± 1.107 

1D pull distribution



4796.0
4796.1

4796.2
4796.3

4797.0
4797.1

4797.2
4797.3

4797.4
4798.0

4798.1
4798.2

4798.3
4798.4

4799.0
4799.1

4799.2
4799.3

4799.4
4800.0

4800.1
4800.2

4800.3
4800.4

4801.0
4801.1

4801.2
4801.3

4801.4
4802.0

4802.1
4802.2

4803.0
4803.1

4803.2
4803.3

4803.4
4804.0

4804.1
4804.2

4804.3
4804.4

4805.0
4805.1

4805.2
4805.3

4805.4

5.5

6

6.5

7

7.5
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 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.046.0

40−

20−

0

20

40

 / ndf 2χ  11.51 / 46
p0        3.066± 1.832 

 / ndf 2χ  11.51 / 46
p0        3.066± 1.832 

diff_bpm11Y (nm)
47

96
.0

47
96

.1
47

96
.2

47
96

.3
47

97
.0

47
97

.1
47

97
.2

47
97

.3
47

97
.4

47
98

.0
47

98
.1

47
98

.2
47

98
.3

47
98

.4
47

99
.0

47
99

.1
47

99
.2

47
99

.3
47

99
.4

48
00

.0
48

00
.1

48
00

.2
48

00
.3

48
00

.4
48

01
.0

48
01

.1
48

01
.2

48
01

.3
48

01
.4

48
02

.0
48

02
.1

48
02

.2
48

03
.0

48
03

.1
48

03
.2

48
03

.3
48

03
.4

48
04

.0
48

04
.1

48
04

.2
48

04
.3

48
04

.4
48

05
.0

48
05

.1
48

05
.2

48
05

.3
48

05
.4

0.8−
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

2

4

6

8

10

12

14

16

1D pull distribution

Mean   0.07217± 0.004287 

Std Dev    0.05104± 0.4948 

Underflow       0

Overflow        0

 / ndf 2χ  0.1397 / 1

Constant  3.43± 16.81 

Mean      0.1246± 0.0463 

Sigma     0.1523± 0.6552 

1D pull distribution



4796.0
4796.1

4796.2
4796.3

4797.0
4797.1

4797.2
4797.3

4797.4
4798.0

4798.1
4798.2

4798.3
4798.4

4799.0
4799.1

4799.2
4799.3

4799.4
4800.0

4800.1
4800.2

4800.3
4800.4

4801.0
4801.1

4801.2
4801.3

4801.4
4802.0

4802.1
4802.2

4803.0
4803.1

4803.2
4803.3

4803.4
4804.0

4804.1
4804.2

4804.3
4804.4

4805.0
4805.1

4805.2
4805.3

4805.4

1.07

1.08

1.09

1.1

1.11

1.12

1.13

R
M

S
 (

um
)

diff_bpm11Y RMS (um)diff_bpm11Y RMS (um)



0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.046.0

80−

60−

40−

20−

0

20

40

60

80

 / ndf 2χ      0 / 46
p0        9.497±     0 

 / ndf 2χ      0 / 46
p0        9.497±     0 

diff_bpm8X (nm)
47

96
.0

47
96

.1
47

96
.2

47
96

.3
47

97
.0

47
97

.1
47

97
.2

47
97

.3
47

97
.4

47
98

.0
47

98
.1

47
98

.2
47

98
.3

47
98

.4
47

99
.0

47
99

.1
47

99
.2

47
99

.3
47

99
.4

48
00

.0
48

00
.1

48
00

.2
48

00
.3

48
00

.4
48

01
.0

48
01

.1
48

01
.2

48
01

.3
48

01
.4

48
02

.0
48

02
.1

48
02

.2
48

03
.0

48
03

.1
48

03
.2

48
03

.3
48

03
.4

48
04

.0
48

04
.1

48
04

.2
48

04
.3

48
04

.4
48

05
.0

48
05

.1
48

05
.2

48
05

.3
48

05
.40

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

40

45

1D pull distribution
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 / ndf 2χ 10 / 0− 1.342e

Constant  133.26± 61.27 
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Sigma     1.2792± 0.2519 

1D pull distribution
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Mean        0±      0 
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Constant  133.26± 61.27 
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1D pull distribution
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1D pull distribution
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1D pull distribution
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Mean   0.1149± 0.0005232 

Std Dev    0.08127± 0.7879 
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Sigma     0.1284± 0.7605 

1D pull distribution
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p0        9.984± 12.06 
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1D pull distribution
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1D pull distribution

Mean   0.1558±0.005867 − 

Std Dev    0.1101±  1.068 

Underflow       0
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1D pull distribution
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 / ndf 2χ  5.653 / 46
p0         13.8±6.397 − 

 / ndf 2χ  5.653 / 46
p0         13.8±6.397 − 
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1D pull distribution
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Constant  2.31± 11.31 

Mean      0.13105± 0.03113 

Sigma     0.1243± 0.8359 

1D pull distribution
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Constant  3.0±  15.1 

Mean      0.10228± 0.04896 
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1D pull distribution
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Underflow       0
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Mean      0.1179±0.1227 − 
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1D pull distribution
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1D pull distribution
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