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p0        130.2±322.8 − 
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1D pull distribution

Mean   0.1503± 0.01351 

Std Dev    0.1063±  1.063 

Underflow       0

Overflow        0

 / ndf 2χ  1.856 / 7

Constant  1.819± 9.705 

Mean      0.16119± 0.04213 

Sigma     0.140± 1.068 

1D pull distribution
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Mean   0.09974±0.0035 − 

Std Dev    0.07052± 0.7052 

Underflow       0
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 / ndf 2χ  2.624 / 4

Constant  2.89± 13.82 
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1D pull distribution
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1D pull distribution

Mean   0.1244± 0.01516 

Std Dev    0.08794± 0.8794 

Underflow       0

Overflow        0

 / ndf 2χ  10.18 / 5

Constant  2.41± 11.41 

Mean      0.12761±0.09326 − 

Sigma     0.1151± 0.7527 

1D pull distribution
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 / ndf 2χ  3.361 / 49
p0         22.7± 5.181 
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1D pull distribution

Mean   0.03666± 0.001826 

Std Dev    0.02593± 0.2593 

Underflow       0

Overflow        0

 / ndf 2χ 07 / 0− 1.282e

Constant  5.37± 30.98 

Mean      0.1277±0.1233 − 

Sigma     0.0930± 0.3944 

1D pull distribution
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1D pull distribution

Mean   0.1125± 0.001915 

Std Dev    0.07956± 0.7956 

Underflow       0

Overflow        0

 / ndf 2χ  5.031 / 4

Constant  4.55± 20.66 

Mean      0.06977± 0.07309 

Sigma     0.0735± 0.4632 

1D pull distribution
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 / ndf 2χ  28.51 / 49
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Mean   0.1068±0.005308 − 

Std Dev    0.07552± 0.7552 

Underflow       0
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Constant  2.30± 11.57 
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1D pull distribution
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1D pull distribution
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1D pull distribution



3941.0
3941.1

3941.2
3941.3

3941.4
3942.0

3942.1
3942.2

3942.3
3942.4

3942.5
3943.0

3943.1
3944.0

3944.1
3944.2

3944.3
3944.4

3945.0
3945.1

3945.2
3945.3

3945.4
3946.0

3946.1
3946.2

3946.3
3946.4

3946.5
3947.0

3947.1
3947.2

3947.3
3947.4

3948.0
3948.1

3948.2
3948.3

3948.4
3949.0

3949.1
3949.2

3949.3
3949.4

3949.5
3950.0

3950.1
3950.2

3950.3
3950.4

22

24

26

28

30

32

34

36

38

40

42

R
M

S
 (

pp
m

)
corr_Adet_bpm12Y RMS (ppm)corr_Adet_bpm12Y RMS (ppm)



0.01.0 2.03.04.0 5.06.0 7.08.09.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.046.047.048.049.0

8000−

6000−

4000−

2000−

0

2000

4000

6000  / ndf 2χ  33.83 / 49
p0          325±494.7 − 

 / ndf 2χ  33.83 / 49
p0          325±494.7 − 

corr_Adet_bpm11X (ppb)
39

41
.0

39
41

.1
39

41
.2

39
41

.3
39

41
.4

39
42

.0
39

42
.1

39
42

.2
39

42
.3

39
42

.4
39

42
.5

39
43

.0
39

43
.1

39
44

.0
39

44
.1

39
44

.2
39

44
.3

39
44

.4
39

45
.0

39
45

.1
39

45
.2

39
45

.3
39

45
.4

39
46

.0
39

46
.1

39
46

.2
39

46
.3

39
46

.4
39

46
.5

39
47

.0
39

47
.1

39
47

.2
39

47
.3

39
47

.4
39

48
.0

39
48

.1
39

48
.2

39
48

.3
39

48
.4

39
49

.0
39

49
.1

39
49

.2
39

49
.3

39
49

.4
39

49
.5

39
50

.0
39

50
.1

39
50

.2
39

50
.3

39
50

.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   0.1163±0.01778 − 

Std Dev    0.08223± 0.8223 

Underflow       0

Overflow        0

 / ndf 2χ  2.639 / 5

Constant  2.35± 12.12 

Mean      0.13670± 0.05608 

Sigma     0.1306± 0.8611 

1D pull distribution



3941.0
3941.1

3941.2
3941.3

3941.4
3942.0

3942.1
3942.2

3942.3
3942.4

3942.5
3943.0

3943.1
3944.0

3944.1
3944.2

3944.3
3944.4

3945.0
3945.1

3945.2
3945.3

3945.4
3946.0

3946.1
3946.2

3946.3
3946.4

3946.5
3947.0

3947.1
3947.2

3947.3
3947.4

3948.0
3948.1

3948.2
3948.3

3948.4
3949.0

3949.1
3949.2

3949.3
3949.4

3949.5
3950.0

3950.1
3950.2

3950.3
3950.4

195

200

205

210

215

220

225

230

R
M

S
 (

pp
m

)
corr_Adet_bpm11X RMS (ppm)corr_Adet_bpm11X RMS (ppm)



0.01.0 2.03.04.0 5.06.0 7.08.09.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.046.047.048.049.0

400−

300−

200−

100−

0

100

200

300

 / ndf 2χ  18.12 / 49
p0        17.35± 8.068 

 / ndf 2χ  18.12 / 49
p0        17.35± 8.068 

corr_Adet_bpm11Y (ppb)
39

41
.0

39
41

.1
39

41
.2

39
41

.3
39

41
.4

39
42

.0
39

42
.1

39
42

.2
39

42
.3

39
42

.4
39

42
.5

39
43

.0
39

43
.1

39
44

.0
39

44
.1

39
44

.2
39

44
.3

39
44

.4
39

45
.0

39
45

.1
39

45
.2

39
45

.3
39

45
.4

39
46

.0
39

46
.1

39
46

.2
39

46
.3

39
46

.4
39

46
.5

39
47

.0
39

47
.1

39
47

.2
39

47
.3

39
47

.4
39

48
.0

39
48

.1
39

48
.2

39
48

.3
39

48
.4

39
49

.0
39

49
.1

39
49

.2
39

49
.3

39
49

.4
39

49
.5

39
50

.0
39

50
.1

39
50

.2
39

50
.3

39
50

.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

14

16

18

20

22

24

1D pull distribution

Mean   0.08508±0.01897 − 

Std Dev    0.06016± 0.6016 

Underflow       0

Overflow        0

 / ndf 2χ  5.465 / 5

Constant  5.2±  24.9 

Mean      0.0709644± 0.0005864 

Sigma     0.0557± 0.3811 

1D pull distribution



3941.0
3941.1

3941.2
3941.3

3941.4
3942.0

3942.1
3942.2

3942.3
3942.4

3942.5
3943.0

3943.1
3944.0

3944.1
3944.2

3944.3
3944.4

3945.0
3945.1

3945.2
3945.3

3945.4
3946.0

3946.1
3946.2

3946.3
3946.4

3946.5
3947.0

3947.1
3947.2

3947.3
3947.4

3948.0
3948.1

3948.2
3948.3

3948.4
3949.0

3949.1
3949.2

3949.3
3949.4

3949.5
3950.0

3950.1
3950.2

3950.3
3950.4

2

4

6

8

10

12

14

16

R
M

S
 (

pp
m

)
corr_Adet_bpm11Y RMS (ppm)corr_Adet_bpm11Y RMS (ppm)



0.01.0 2.03.04.0 5.06.0 7.08.09.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.046.047.048.049.0

80−

60−

40−

20−

0

20

40

60

80
 / ndf 2χ      0 / 49

p0        9.125±     0 
 / ndf 2χ      0 / 49

p0        9.125±     0 

corr_Adet_bpm8X (ppb)
39

41
.0

39
41

.1
39

41
.2

39
41

.3
39

41
.4

39
42

.0
39

42
.1

39
42

.2
39

42
.3

39
42

.4
39

42
.5

39
43

.0
39

43
.1

39
44

.0
39

44
.1

39
44

.2
39

44
.3

39
44

.4
39

45
.0

39
45

.1
39

45
.2

39
45

.3
39

45
.4

39
46

.0
39

46
.1

39
46

.2
39

46
.3

39
46

.4
39

46
.5

39
47

.0
39

47
.1

39
47

.2
39

47
.3

39
47

.4
39

48
.0

39
48

.1
39

48
.2

39
48

.3
39

48
.4

39
49

.0
39

49
.1

39
49

.2
39

49
.3

39
49

.4
39

49
.5

39
50

.0
39

50
.1

39
50

.2
39

50
.3

39
50

.40
0.2
0.4
0.6
0.8

1

8− 6− 4− 2− 0 2 4 6 8
0

10

20

30

40

50

1D pull distribution

Mean        0±      0 

Std Dev         0±      0 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 4.291e

Constant  137.32± 65.12 

Mean      0.7267± 0.4495 

Sigma     1.2644± 0.2516 

1D pull distribution



3941.0
3941.1

3941.2
3941.3

3941.4
3942.0

3942.1
3942.2

3942.3
3942.4

3942.5
3943.0

3943.1
3944.0

3944.1
3944.2

3944.3
3944.4

3945.0
3945.1

3945.2
3945.3

3945.4
3946.0

3946.1
3946.2

3946.3
3946.4

3946.5
3947.0

3947.1
3947.2

3947.3
3947.4

3948.0
3948.1

3948.2
3948.3

3948.4
3949.0

3949.1
3949.2

3949.3
3949.4

3949.5
3950.0

3950.1
3950.2

3950.3
3950.4

0

0.2

0.4

0.6

0.8

1

R
M

S
 (

pp
m

)
corr_Adet_bpm8X RMS (ppm)corr_Adet_bpm8X RMS (ppm)



0.01.0 2.03.04.0 5.06.0 7.08.09.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.046.047.048.049.0

80−

60−

40−

20−

0

20

40

60

80
 / ndf 2χ      0 / 49

p0        9.434±     0 
 / ndf 2χ      0 / 49
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1D pull distribution

Mean        0±      0 

Std Dev         0±      0 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 4.291e

Constant  137.32± 65.12 

Mean      0.7267± 0.4495 
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1D pull distribution



3941.0
3941.1

3941.2
3941.3

3941.4
3942.0

3942.1
3942.2

3942.3
3942.4

3942.5
3943.0

3943.1
3944.0

3944.1
3944.2

3944.3
3944.4

3945.0
3945.1

3945.2
3945.3

3945.4
3946.0

3946.1
3946.2

3946.3
3946.4

3946.5
3947.0

3947.1
3947.2

3947.3
3947.4

3948.0
3948.1

3948.2
3948.3

3948.4
3949.0

3949.1
3949.2

3949.3
3949.4

3949.5
3950.0

3950.1
3950.2

3950.3
3950.4

0

0.2

0.4

0.6

0.8

1

R
M

S
 (

pp
m

)
corr_Adet_bpm8Y RMS (ppm)corr_Adet_bpm8Y RMS (ppm)



0.01.0 2.03.04.0 5.06.0 7.08.09.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.046.047.048.049.0

4000−

3000−

2000−

1000−

0

1000

2000

3000

 / ndf 2χ   56.5 / 49
p0        130.2±322.8 − 

 / ndf 2χ   56.5 / 49
p0        130.2±322.8 − 
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1D pull distribution

Mean   0.1503± 0.01351 

Std Dev    0.1063±  1.063 

Underflow       0

Overflow        0

 / ndf 2χ  1.856 / 7

Constant  1.819± 9.705 

Mean      0.16119± 0.04213 

Sigma     0.140± 1.068 

1D pull distribution
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 / ndf 2χ  71.55 / 49
p0        126.1±106.7 − 

 / ndf 2χ  71.55 / 49
p0        126.1±106.7 − 
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1D pull distribution

Mean   0.1692±0.005458 − 

Std Dev    0.1196±  1.196 

Underflow       0

Overflow        0

 / ndf 2χ  9.138 / 8

Constant  1.779± 7.904 

Mean      0.1831± 0.1817 

Sigma     0.198± 1.115 

1D pull distribution
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1000−

0
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 / ndf 2χ  50.34 / 49

p0        180.8±216.1 − 
 / ndf 2χ  50.34 / 49

p0        180.8±216.1 − 
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1D pull distribution

Mean   0.1419± 0.01353 

Std Dev    0.1003±  1.003 

Underflow       0

Overflow        0

 / ndf 2χ  3.511 / 5

Constant  1.630± 8.273 

Mean      0.25667± 0.06902 

Sigma     0.298± 1.344 

1D pull distribution
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6000−
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0
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 / ndf 2χ  78.45 / 49
p0        180.1±429.5 − 

 / ndf 2χ  78.45 / 49
p0        180.1±429.5 − 
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1D pull distribution

Mean   0.1771± 0.005948 

Std Dev    0.1253±  1.253 

Underflow       0

Overflow        0

 / ndf 2χ  9.053 / 8

Constant  1.849± 7.993 

Mean      0.18415± 0.08991 

Sigma     0.200± 1.098 

1D pull distribution
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300−

200−

100−

0
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300

 / ndf 2χ  49.87 / 49
p0        13.97± 3.021 

 / ndf 2χ  49.87 / 49
p0        13.97± 3.021 

diff_bpm4eX (nm)
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1D pull distribution

Mean   0.1412± 0.009306 

Std Dev    0.09986± 0.9986 

Underflow       0

Overflow        0

 / ndf 2χ  3.281 / 6

Constant  1.997± 9.638 

Mean      0.1710±0.0349 − 

Sigma     0.183± 1.058 

1D pull distribution
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150−

100−

50−

0
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150
 / ndf 2χ  67.82 / 49

p0         5.89± 9.458 
 / ndf 2χ  67.82 / 49

p0         5.89± 9.458 
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1D pull distribution

Mean   0.1646±0.04615 − 

Std Dev    0.1164±  1.164 

Underflow       0

Overflow        0

 / ndf 2χ  10.46 / 7

Constant  1.203± 5.944 

Mean      0.3095±0.1311 − 

Sigma     0.295± 1.545 

1D pull distribution
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40−

20−

0
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80  / ndf 2χ  34.63 / 49
p0        2.338± 3.633 

 / ndf 2χ  34.63 / 49
p0        2.338± 3.633 
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1D pull distribution

Mean   0.1177± 0.006535 

Std Dev    0.08322± 0.8322 

Underflow       0

Overflow        0

 / ndf 2χ  4.252 / 5

Constant  2.43± 11.96 

Mean      0.16964± 0.03625 

Sigma     0.1463± 0.8415 

1D pull distribution
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200−
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0
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 / ndf 2χ  82.95 / 49
p0          9.1± 12.84 

 / ndf 2χ  82.95 / 49
p0          9.1± 12.84 
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1D pull distribution

Mean    0.182±0.04947 − 

Std Dev    0.1287±  1.287 

Underflow       0

Overflow        0

 / ndf 2χ  7.729 / 8

Constant  1.292± 6.328 

Mean      0.2762± 0.1298 

Sigma     0.28±  1.51 

1D pull distribution
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300−

200−

100−

0
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300
 / ndf 2χ  51.52 / 49

p0         12.7± 1.453 
 / ndf 2χ  51.52 / 49

p0         12.7± 1.453 
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1D pull distribution

Mean   0.1435±0.009124 − 

Std Dev    0.1015±  1.015 

Underflow       0

Overflow        0

 / ndf 2χ  2.914 / 6

Constant  1.753± 9.017 

Mean      0.20397±0.04207 − 

Sigma     0.197± 1.158 

1D pull distribution
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200−

150−

100−

50−

0
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200

 / ndf 2χ  74.76 / 49
p0        7.699± 5.945 

 / ndf 2χ  74.76 / 49
p0        7.699± 5.945 

diff_bpm1Y (nm)
39

41
.0

39
41

.1
39

41
.2

39
41

.3
39

41
.4

39
42

.0
39

42
.1

39
42

.2
39

42
.3

39
42

.4
39

42
.5

39
43

.0
39

43
.1

39
44

.0
39

44
.1

39
44

.2
39

44
.3

39
44

.4
39

45
.0

39
45

.1
39

45
.2

39
45

.3
39

45
.4

39
46

.0
39

46
.1

39
46

.2
39

46
.3

39
46

.4
39

46
.5

39
47

.0
39

47
.1

39
47

.2
39

47
.3

39
47

.4
39

48
.0

39
48

.1
39

48
.2

39
48

.3
39

48
.4

39
49

.0
39

49
.1

39
49

.2
39

49
.3

39
49

.4
39

49
.5

39
50

.0
39

50
.1

39
50

.2
39

50
.3

39
50

.4

2−
1−
0
1
2

8− 6− 4− 2− 0 2 4 6 8
0

1

2

3

4

5

6

7

8

9

1D pull distribution

Mean   0.1728±0.03837 − 

Std Dev    0.1222±  1.222 

Underflow       0

Overflow        0

 / ndf 2χ  5.689 / 7

Constant  1.476± 7.011 

Mean      0.31457±0.08978 − 

Sigma     0.298± 1.433 

1D pull distribution
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100−

50−

0

50

100

 / ndf 2χ   47.9 / 49
p0        5.987± 1.911 

 / ndf 2χ   47.9 / 49
p0        5.987± 1.911 
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1D pull distribution

Mean   0.1384± 0.009643 

Std Dev    0.09787± 0.9787 

Underflow       0

Overflow        0

 / ndf 2χ   1.46 / 6

Constant  1.865± 9.496 

Mean      0.19289± 0.05331 

Sigma     0.192± 1.132 

1D pull distribution
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60−
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20−

0
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80  / ndf 2χ  80.35 / 49
p0        2.408±0.5029 − 

 / ndf 2χ  80.35 / 49
p0        2.408±0.5029 − 
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1D pull distribution

Mean   0.1792± 0.03497 

Std Dev    0.1267±  1.267 

Underflow       0

Overflow        0

 / ndf 2χ  6.287 / 7

Constant  1.325± 6.902 

Mean      0.3222±0.2782 − 

Sigma     0.301± 1.539 

1D pull distribution
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100−

50−

0
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200  / ndf 2χ  38.77 / 49
p0        7.009± 14.64 

 / ndf 2χ  38.77 / 49
p0        7.009± 14.64 
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1D pull distribution

Mean   0.1245± 0.02034 

Std Dev    0.08804± 0.8804 

Underflow       0

Overflow        0

 / ndf 2χ  9.605 / 5

Constant  1.98± 10.31 

Mean      0.1400±0.1624 − 

Sigma     0.1017± 0.8431 

1D pull distribution
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50−

0
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 / ndf 2χ  59.98 / 49
p0        4.767± 10.65 

 / ndf 2χ  59.98 / 49
p0        4.767± 10.65 
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Mean   0.1547±0.04873 − 

Std Dev    0.1094±  1.094 

Underflow       0
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 / ndf 2χ  16.57 / 7

Constant  3.74± 13.12 
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1D pull distribution
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Mean   0.1291± 0.01976 
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 / ndf 2χ  2.955 / 5
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1D pull distribution
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1D pull distribution

Mean    0.169±0.05258 − 

Std Dev    0.1195±  1.195 

Underflow       0

Overflow        0

 / ndf 2χ  14.82 / 7

Constant  1.304± 4.971 

Mean      0.392±0.195 − 

Sigma     0.597± 1.711 

1D pull distribution
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1D pull distribution

Mean        0±      0 

Std Dev         0±      0 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 4.291e

Constant  137.32± 65.12 

Mean      0.7267± 0.4495 

Sigma     1.2644± 0.2516 

1D pull distribution
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1D pull distribution
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Mean   0.1137±0.00399 − 

Std Dev    0.08038± 0.8038 

Underflow       0

Overflow        0
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Constant  2.46± 12.03 
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1D pull distribution
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 / ndf 2χ  49.24 / 49
p0        20.43±17.01 − 
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1D pull distribution

Mean   0.1403± 0.0171 

Std Dev    0.09922± 0.9922 

Underflow       0

Overflow        0

 / ndf 2χ  15.54 / 5

Constant  2.4±  10.3 

Mean      0.1394± 0.1433 

Sigma     0.1300± 0.7271 

1D pull distribution
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 / ndf 2χ  3.357 / 49
p0        22.72± 5.181 

corr_us_avg_bpm4aX (ppb)
39

41
.0

39
41

.1
39

41
.2

39
41

.3
39

41
.4

39
42

.0
39

42
.1

39
42

.2
39

42
.3

39
42

.4
39

42
.5

39
43

.0
39

43
.1

39
44

.0
39

44
.1

39
44

.2
39

44
.3

39
44

.4
39

45
.0

39
45

.1
39

45
.2

39
45

.3
39

45
.4

39
46

.0
39

46
.1

39
46

.2
39

46
.3

39
46

.4
39

46
.5

39
47

.0
39

47
.1

39
47

.2
39

47
.3

39
47

.4
39

48
.0

39
48

.1
39

48
.2

39
48

.3
39

48
.4

39
49

.0
39

49
.1

39
49

.2
39

49
.3

39
49

.4
39

49
.5

39
50

.0
39

50
.1

39
50

.2
39

50
.3

39
50

.4

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   0.03664± 0.001825 

Std Dev    0.02591± 0.2591 

Underflow       0

Overflow        0

 / ndf 2χ 07 / 0− 1.282e

Constant  5.37± 30.98 

Mean      0.1277±0.1233 − 

Sigma     0.0930± 0.3944 

1D pull distribution



3941.0
3941.1

3941.2
3941.3

3941.4
3942.0

3942.1
3942.2

3942.3
3942.4

3942.5
3943.0

3943.1
3944.0

3944.1
3944.2

3944.3
3944.4

3945.0
3945.1

3945.2
3945.3

3945.4
3946.0

3946.1
3946.2

3946.3
3946.4

3946.5
3947.0

3947.1
3947.2

3947.3
3947.4

3948.0
3948.1

3948.2
3948.3

3948.4
3949.0

3949.1
3949.2

3949.3
3949.4

3949.5
3950.0

3950.1
3950.2

3950.3
3950.4

2

4

6

8

10

12

14

R
M

S
 (

pp
m

)
corr_us_avg_bpm4aX RMS (ppm)corr_us_avg_bpm4aX RMS (ppm)



0.01.0 2.03.04.0 5.06.0 7.08.09.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.046.047.048.049.0
1400−

1200−

1000−

800−

600−

400−

200−

0

200

400

600

800  / ndf 2χ   34.6 / 49
p0        34.48± 7.841 

 / ndf 2χ   34.6 / 49
p0        34.48± 7.841 

corr_us_avg_bpm4aY (ppb)
39

41
.0

39
41

.1
39

41
.2

39
41

.3
39

41
.4

39
42

.0
39

42
.1

39
42

.2
39

42
.3

39
42

.4
39

42
.5

39
43

.0
39

43
.1

39
44

.0
39

44
.1

39
44

.2
39

44
.3

39
44

.4
39

45
.0

39
45

.1
39

45
.2

39
45

.3
39

45
.4

39
46

.0
39

46
.1

39
46

.2
39

46
.3

39
46

.4
39

46
.5

39
47

.0
39

47
.1

39
47

.2
39

47
.3

39
47

.4
39

48
.0

39
48

.1
39

48
.2

39
48

.3
39

48
.4

39
49

.0
39

49
.1

39
49

.2
39

49
.3

39
49

.4
39

49
.5

39
50

.0
39

50
.1

39
50

.2
39

50
.3

39
50

.4

4−
3−
2−
1−
0
1

8− 6− 4− 2− 0 2 4 6 8
0

2

4

6

8

10

12

14

16

18

1D pull distribution

Mean   0.1176± 0.002003 
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1D pull distribution
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 / ndf 2χ  1.774 / 4
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1D pull distribution
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1D pull distribution
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Mean   0.05133±0.01115 − 

Std Dev    0.03629± 0.3629 

Underflow       0

Overflow        0

 / ndf 2χ  1.467 / 2

Constant  5.57± 30.72 
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1D pull distribution
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 / ndf 2χ  53.57 / 49
p0        30.43± 0.08376 

corr_us_avg_bpm16Y (ppb)
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Underflow       0

Overflow        0
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1D pull distribution
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 / ndf 2χ  19.36 / 49
p0        143.8±221.2 − 
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Mean   0.08797±0.01516 − 

Std Dev    0.0622±  0.622 

Underflow       0

Overflow        0
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Sigma     0.0786± 0.6699 

1D pull distribution
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 / ndf 2χ  63.85 / 49
p0        41.11± 92.16 

 / ndf 2χ  63.85 / 49
p0        41.11± 92.16 
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1D pull distribution

Mean   0.08379± 0.009219 

Std Dev    0.05925± 0.5925 

Underflow       0

Overflow        0

 / ndf 2χ  4.172 / 3

Constant  3.90± 17.98 
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1D pull distribution
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p0        50.54±19.65 − 

 / ndf 2χ  38.72 / 49
p0        50.54±19.65 − 
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1D pull distribution

Mean   0.1244± 0.02712 

Std Dev    0.08796± 0.8796 

Underflow       0

Overflow        0

 / ndf 2χ  11.78 / 6

Constant  4.62± 17.29 

Mean      0.077±0.076 − 

Sigma     0.1000± 0.4702 

1D pull distribution
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 / ndf 2χ  50.33 / 49
p0          239± 19.55 
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1D pull distribution

Mean   0.1419±0.006969 − 

Std Dev    0.1003±  1.003 

Underflow       0

Overflow        0

 / ndf 2χ  3.257 / 6

Constant  1.79±  8.96 

Mean      0.19315± 0.02239 

Sigma     0.199± 1.157 

1D pull distribution
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 / ndf 2χ  55.04 / 49
p0        15.34±5.689 − 

 / ndf 2χ  55.04 / 49
p0        15.34±5.689 − 
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1D pull distribution

Mean   0.1484±0.009011 − 

Std Dev    0.1049±  1.049 

Underflow       0

Overflow        0

 / ndf 2χ  9.078 / 8

Constant  3.87± 12.92 

Mean      0.1124± 0.2489 

Sigma     0.1723± 0.6741 

1D pull distribution
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0
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 / ndf 2χ  37.21 / 49
p0        148.3±51.79 − 

 / ndf 2χ  37.21 / 49
p0        148.3±51.79 − 
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1D pull distribution

Mean    0.122±0.006168 − 

Std Dev    0.08626± 0.8626 

Underflow       0

Overflow        0

 / ndf 2χ   2.88 / 5

Constant  2.61± 11.33 

Mean      0.14941±0.02737 − 

Sigma     0.1981± 0.9214 

1D pull distribution
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 / ndf 2χ  21.56 / 49
p0        6.826±3.353 − 

 / ndf 2χ  21.56 / 49
p0        6.826±3.353 − 
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1D pull distribution

Mean   0.09285±0.009917 − 

Std Dev    0.06565± 0.6565 

Underflow       0

Overflow        0

 / ndf 2χ  5.218 / 4

Constant  3.91± 17.28 

Mean      0.08336± 0.05734 

Sigma     0.0956± 0.5525 

1D pull distribution
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p0        33.56±63.42 − 

 / ndf 2χ  32.94 / 49
p0        33.56±63.42 − 

corr_us_dd_bpm12X (ppb)
39

41
.0

39
41

.1
39

41
.2

39
41

.3
39

41
.4

39
42

.0
39

42
.1

39
42

.2
39

42
.3

39
42

.4
39

42
.5

39
43

.0
39

43
.1

39
44

.0
39

44
.1

39
44

.2
39

44
.3

39
44

.4
39

45
.0

39
45

.1
39

45
.2

39
45

.3
39

45
.4

39
46

.0
39

46
.1

39
46

.2
39

46
.3

39
46

.4
39

46
.5

39
47

.0
39

47
.1

39
47

.2
39

47
.3

39
47

.4
39

48
.0

39
48

.1
39

48
.2

39
48

.3
39

48
.4

39
49

.0
39

49
.1

39
49

.2
39

49
.3

39
49

.4
39

49
.5

39
50

.0
39

50
.1

39
50

.2
39

50
.3

39
50

.4

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

1D pull distribution

Mean   0.1148±0.01457 − 

Std Dev    0.08115± 0.8115 

Underflow       0

Overflow        0

 / ndf 2χ  6.598 / 5

Constant  1.98± 10.23 

Mean      0.1619±0.0711 − 

Sigma     0.14±  0.95 

1D pull distribution
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 / ndf 2χ  29.51 / 49
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 / ndf 2χ  29.51 / 49

p0        9.407±0.4147 − 
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1D pull distribution



3941.0
3941.1

3941.2
3941.3

3941.4
3942.0

3942.1
3942.2

3942.3
3942.4

3942.5
3943.0

3943.1
3944.0

3944.1
3944.2

3944.3
3944.4

3945.0
3945.1

3945.2
3945.3

3945.4
3946.0

3946.1
3946.2

3946.3
3946.4

3946.5
3947.0

3947.1
3947.2

3947.3
3947.4

3948.0
3948.1

3948.2
3948.3

3948.4
3949.0

3949.1
3949.2

3949.3
3949.4

3949.5
3950.0

3950.1
3950.2

3950.3
3950.4

0

0.2

0.4

0.6

0.8

1

R
M

S
 (

pp
m

)
corr_us_dd_bpm8X RMS (ppm)corr_us_dd_bpm8X RMS (ppm)



0.01.0 2.03.04.0 5.06.0 7.08.09.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.046.047.048.049.0

20−

10−

0

10

20

 / ndf 2χ      0 / 49
p0        2.984±     0 
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 / ndf 2χ  52.34 / 49
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 / ndf 2χ  14.72 / 49
p0        31.53± 29.64 
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1D pull distribution

Mean   0.07673± 0.007684 

Std Dev    0.05426± 0.5426 

Underflow       0

Overflow        0

 / ndf 2χ  1.024 / 2

Constant  3.91± 20.47 

Mean      0.08451±0.03417 − 

Sigma     0.0842± 0.5275 

1D pull distribution



3941.0
3941.1

3941.2
3941.3

3941.4
3942.0

3942.1
3942.2

3942.3
3942.4

3942.5
3943.0

3943.1
3944.0

3944.1
3944.2

3944.3
3944.4

3945.0
3945.1

3945.2
3945.3

3945.4
3946.0

3946.1
3946.2

3946.3
3946.4

3946.5
3947.0

3947.1
3947.2

3947.3
3947.4

3948.0
3948.1

3948.2
3948.3

3948.4
3949.0

3949.1
3949.2

3949.3
3949.4

3949.5
3950.0

3950.1
3950.2

3950.3
3950.4

5

10

15

20

25

30

R
M

S
 (

pp
m

)
corr_usl_bpm4aX RMS (ppm)corr_usl_bpm4aX RMS (ppm)



0.01.0 2.03.04.0 5.06.0 7.08.09.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.046.047.048.049.0
1500−

1000−

500−

0

500

1000

1500

 / ndf 2χ  39.37 / 49
p0        56.82±11.81 − 

 / ndf 2χ  39.37 / 49
p0        56.82±11.81 − 

corr_usl_bpm4aY (ppb)
39

41
.0

39
41

.1
39

41
.2

39
41

.3
39

41
.4

39
42

.0
39

42
.1

39
42

.2
39

42
.3

39
42

.4
39

42
.5

39
43

.0
39

43
.1

39
44

.0
39

44
.1

39
44

.2
39

44
.3

39
44

.4
39

45
.0

39
45

.1
39

45
.2

39
45

.3
39

45
.4

39
46

.0
39

46
.1

39
46

.2
39

46
.3

39
46

.4
39

46
.5

39
47

.0
39

47
.1

39
47

.2
39

47
.3

39
47

.4
39

48
.0

39
48

.1
39

48
.2

39
48

.3
39

48
.4

39
49

.0
39

49
.1

39
49

.2
39

49
.3

39
49

.4
39

49
.5

39
50

.0
39

50
.1

39
50

.2
39

50
.3

39
50

.4

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

20

22

1D pull distribution

Mean   0.1254± 0.02534 

Std Dev    0.0887±  0.887 

Underflow       0

Overflow        0

 / ndf 2χ  10.79 / 7

Constant  4.40± 16.73 

Mean      0.089123± 0.001979 

Sigma     0.1042± 0.4986 

1D pull distribution
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 / ndf 2χ  45.02 / 49
p0        370.6± 39.49 

 / ndf 2χ  45.02 / 49
p0        370.6± 39.49 
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1D pull distribution

Mean   0.1342±0.006636 − 

Std Dev    0.09489± 0.9489 

Underflow       0

Overflow        0

 / ndf 2χ  1.454 / 6

Constant  2.0±  10.2 

Mean      0.16105±0.02322 − 

Sigma     0.155± 1.038 

1D pull distribution
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 / ndf 2χ    119 / 49
p0        33.61± 17.53 

 / ndf 2χ    119 / 49
p0        33.61± 17.53 
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1D pull distribution

Mean   0.2181±0.03279 − 

Std Dev    0.1542±  1.542 

Underflow       0

Overflow        0

 / ndf 2χ  5.284 / 10

Constant  1.644± 7.282 

Mean      0.213± 0.272 

Sigma     0.25±  1.33 

1D pull distribution
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 / ndf 2χ  24.89 / 49
p0        187.2±42.02 − 

 / ndf 2χ  24.89 / 49
p0        187.2±42.02 − 
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1D pull distribution

Mean   0.09977±0.007839 − 

Std Dev    0.07055± 0.7055 

Underflow       0

Overflow        0

 / ndf 2χ  1.645 / 4

Constant  2.75± 13.75 

Mean      0.13013±0.06259 − 

Sigma     0.124± 0.765 

1D pull distribution
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 / ndf 2χ  56.27 / 49
p0        31.15±3.269 − 

 / ndf 2χ  56.27 / 49
p0        31.15±3.269 − 
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1D pull distribution

Mean     0.15±0.03162 − 

Std Dev     0.106±   1.06 

Underflow       0

Overflow        0

 / ndf 2χ  2.812 / 6

Constant  1.570± 8.844 

Mean      0.660± 0.695 

Sigma     0.446± 1.606 

1D pull distribution
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3000−
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1000−
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 / ndf 2χ  26.75 / 49
p0        157.8±284.6 − 

 / ndf 2χ  26.75 / 49
p0        157.8±284.6 − 
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1D pull distribution

Mean   0.1034±0.01692 − 

Std Dev    0.07312± 0.7312 

Underflow       0

Overflow        0

 / ndf 2χ  7.898 / 4

Constant  2.32± 12.07 

Mean      0.13816± 0.09843 

Sigma     0.1023± 0.7597 

1D pull distribution
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1000−

500−

0
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1000

 / ndf 2χ  62.74 / 49
p0        42.58± 91.75 

 / ndf 2χ  62.74 / 49
p0        42.58± 91.75 

corr_usl_bpm12Y (ppb)
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1D pull distribution

Mean   0.1583±0.04564 − 

Std Dev    0.1119±  1.119 
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1D pull distribution
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 / ndf 2χ  35.68 / 49
p0        65.49± 27.49 

corr_usr_bpm4aY (ppb)
39

41
.0

39
41

.1
39

41
.2

39
41

.3
39

41
.4

39
42

.0
39

42
.1

39
42

.2
39

42
.3

39
42

.4
39

42
.5

39
43

.0
39

43
.1

39
44

.0
39

44
.1

39
44

.2
39

44
.3

39
44

.4
39

45
.0

39
45

.1
39

45
.2

39
45

.3
39

45
.4

39
46

.0
39

46
.1

39
46

.2
39

46
.3

39
46

.4
39

46
.5

39
47

.0
39

47
.1

39
47

.2
39

47
.3

39
47

.4
39

48
.0

39
48

.1
39

48
.2

39
48

.3
39

48
.4

39
49

.0
39

49
.1

39
49

.2
39

49
.3

39
49

.4
39

49
.5

39
50

.0
39

50
.1

39
50

.2
39

50
.3

39
50

.4

3−
2−
1−
0
1

8− 6− 4− 2− 0 2 4 6 8
0

2

4

6

8

10

12

14

16

18

1D pull distribution
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1D pull distribution
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 / ndf 2χ  50.63 / 49
p0        128.9± 0.3857 

corr_usr_bpm1X (ppb)
39

41
.0

39
41

.1
39

41
.2

39
41

.3
39

41
.4

39
42

.0
39

42
.1

39
42

.2
39

42
.3

39
42

.4
39

42
.5

39
43

.0
39

43
.1

39
44

.0
39

44
.1

39
44

.2
39

44
.3

39
44

.4
39

45
.0

39
45

.1
39

45
.2

39
45

.3
39

45
.4

39
46

.0
39

46
.1

39
46

.2
39

46
.3

39
46

.4
39

46
.5

39
47

.0
39

47
.1

39
47

.2
39

47
.3

39
47

.4
39

48
.0

39
48

.1
39

48
.2

39
48

.3
39

48
.4

39
49

.0
39

49
.1

39
49

.2
39

49
.3

39
49

.4
39

49
.5

39
50

.0
39

50
.1

39
50

.2
39

50
.3

39
50

.4

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

1D pull distribution

Mean   0.1423± 0.006768 

Std Dev    0.1006±  1.006 

Underflow       0
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1D pull distribution
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 / ndf 2χ  59.65 / 49
p0        23.96± 28.91 

 / ndf 2χ  59.65 / 49
p0        23.96± 28.91 
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Mean   0.1544±0.03446 − 

Std Dev    0.1092±  1.092 

Underflow       0

Overflow        0

 / ndf 2χ   2.31 / 7

Constant  1.825± 9.162 
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Sigma     0.195± 1.153 

1D pull distribution
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Mean   0.1529± 0.003097 

Std Dev    0.1081±  1.081 

Underflow       0

Overflow        0

 / ndf 2χ  0.9216 / 7

Constant  1.816± 9.463 

Mean      0.17918± 0.01651 

Sigma     0.173± 1.139 

1D pull distribution
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 / ndf 2χ  48.73 / 49
p0        30.94± 3.436 
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Mean   0.1396±0.02746 − 

Std Dev    0.09868± 0.9868 

Underflow       0

Overflow        0

 / ndf 2χ  7.777 / 5

Constant  1.612± 8.097 
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Sigma     0.235± 1.203 

1D pull distribution



3941.0
3941.1

3941.2
3941.3

3941.4
3942.0

3942.1
3942.2

3942.3
3942.4

3942.5
3943.0

3943.1
3944.0

3944.1
3944.2

3944.3
3944.4

3945.0
3945.1

3945.2
3945.3

3945.4
3946.0

3946.1
3946.2

3946.3
3946.4

3946.5
3947.0

3947.1
3947.2

3947.3
3947.4

3948.0
3948.1

3948.2
3948.3

3948.4
3949.0

3949.1
3949.2

3949.3
3949.4

3949.5
3950.0

3950.1
3950.2

3950.3
3950.4

10

15

20

25

30

35
R

M
S

 (
pp

m
)

corr_usr_bpm16Y RMS (ppm)corr_usr_bpm16Y RMS (ppm)



0.01.0 2.03.04.0 5.06.0 7.08.09.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.028.029.030.031.032.033.034.035.036.037.038.039.040.041.042.043.044.045.046.047.048.049.0

2000−

1000−

0

1000

2000
 / ndf 2χ  11.62 / 49

p0        134.2±157.8 − 
 / ndf 2χ  11.62 / 49
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Mean   0.06815±0.01261 − 
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1D pull distribution
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 / ndf 2χ  63.48 / 49
p0        41.12± 92.58 

 / ndf 2χ  63.48 / 49
p0        41.12± 92.58 
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Mean   0.1592±0.05154 − 

Std Dev    0.1126±  1.126 

Underflow       0

Overflow        0

 / ndf 2χ  15.36 / 7
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1D pull distribution
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