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p0        318.4± 203.5 
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1D pull distribution

Mean   0.1919± 0.01447 

Std Dev    0.1357± 0.6647 

Underflow       0

Overflow        0

 / ndf 2χ  1.466 / 2

Constant  1452.2± 187.6 

Mean      22.84± 13.95 

Sigma     5.41±  4.69 

1D pull distribution
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p0        253.5± 56.51 

 / ndf 2χ  0.6406 / 11
p0        253.5± 56.51 
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Mean   0.06665± 0.008703 

Std Dev    0.04713± 0.2309 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 4.178e

Constant  34.78± 10.67 

Mean      0.8696±0.1238 − 

Sigma     1.1938± 0.2451 

1D pull distribution
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Constant  41.070± 8.994 

Mean     02− 9.500e±17 − 7.401e

Sigma     1.6832± 0.2964 

1D pull distribution
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1D pull distribution

Mean   0.03458±0.003773 − 

Std Dev    0.02445± 0.1198 

Underflow       0

Overflow        0

 / ndf 2χ 10 / 0− 2.608e

Constant  36.405± 9.938 

Mean      0.75813± 0.09171 

Sigma     1.2943± 0.2656 

1D pull distribution
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Mean   0.04719±0.005621 − 
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Overflow        0

 / ndf 2χ 10 / 0− 1.322e

Constant  39.426± 9.344 

Mean      0.51177± 0.05087 

Sigma     1.507± 0.284 

1D pull distribution
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1D pull distribution

Mean   0.1382± 0.02156 

Std Dev    0.09773± 0.4788 

Underflow       0

Overflow        0

 / ndf 2χ  1.333 / 1

Constant  1.859± 4.589 

Mean     05− 1.118e±17 − 6.255e

Sigma     0.1634± 0.5088 

1D pull distribution



3444.0 3444.1 3444.2 3444.3 3445.0 3445.1 3445.2 3445.3 3445.4 3445.5 3446.0 3446.1

75

80

85

90

95

100

105

110

R
M

S
 (

pp
m

)
corr_Adet_bpm1X RMS (ppm)corr_Adet_bpm1X 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
400−

300−

200−

100−

0

100

200

300

400

500
 / ndf 2χ  3.622 / 11

p0           61± 18.56 
 / ndf 2χ  3.622 / 11

p0           61± 18.56 

corr_Adet_bpm1Y (ppb)

34
44

.0

34
44

.1

34
44

.2

34
44

.3

34
45

.0

34
45

.1

34
45

.2

34
45

.3

34
45

.4

34
45

.5

34
46

.0

34
46

.1

1−

0.5−

0

0.5

1

8− 6− 4− 2− 0 2 4 6 8
0

1

2

3

4

5

1D pull distribution

Mean   0.1585± 0.02292 
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Overflow        0

 / ndf 2χ  0.0575 / 1

Constant  1.834± 4.579 

Mean      0.2590±0.1138 − 

Sigma     0.235± 0.709 

1D pull distribution
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 / ndf 2χ  6.305 / 11
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1D pull distribution

Mean   0.2091± 0.02353 

Std Dev    0.1479± 0.7245 

Underflow       0

Overflow        0

 / ndf 2χ  1.806 / 2

Constant  3.074± 5.575 

Mean      0.1337±0.2526 − 

Sigma     0.1943± 0.3941 

1D pull distribution
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Sigma     0.1011± 0.4204 

1D pull distribution



3444.0 3444.1 3444.2 3444.3 3445.0 3445.1 3445.2 3445.3 3445.4 3445.5 3446.0 3446.1

6

8

10

12

14

R
M

S
 (

pp
m

)
corr_Adet_bpm16Y RMS (ppm)corr_Adet_bpm16Y 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
2500−

2000−

1500−

1000−

500−

0

500

1000

1500

2000

 / ndf 2χ  1.195 / 11
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p0        346.9±153 −  
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Sigma     0.1146± 0.4121 

1D pull distribution
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1D pull distribution

Mean   0.2233±0.005256 − 

Std Dev    0.1579± 0.7735 

Underflow       0

Overflow        0

 / ndf 2χ  0.6137 / 3

Constant  1.062± 2.714 

Mean      0.38049± 0.03067 

Sigma     0.4201± 0.9966 

1D pull distribution
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1D pull distribution

Mean   0.1398± 0.002453 

Std Dev    0.09882± 0.4841 

Underflow       0

Overflow        0

 / ndf 2χ 07 / 1− 3.942e

Constant  1.756± 4.362 

Mean     06− 7.74e±17 − 1.85e

Sigma     0.2815± 0.6405 

1D pull distribution
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1D pull distribution
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1D pull distribution

Mean        0±      0 

Std Dev         0±      0 

Underflow       0
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 / ndf 2χ 10 / 0− 2.847e

Constant  66.71± 15.51 

Mean      1.4816± 0.4439 

Sigma     2.0782± 0.2476 

1D pull distribution
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1D pull distribution
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Constant  66.71± 15.51 
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Sigma     2.0782± 0.2476 

1D pull distribution
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 / ndf 2χ  5.305 / 11
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p0        318.4± 203.5 
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Mean   0.1919± 0.01447 

Std Dev    0.1357± 0.6647 
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Mean      22.84± 13.95 

Sigma     5.41±  4.69 

1D pull distribution



3444.0 3444.1 3444.2 3444.3 3445.0 3445.1 3445.2 3445.3 3445.4 3445.5 3446.0 3446.1

106

108

110

112

114R
M

S
 (

pp
m

)
lagr_asym_us_avg RMS (ppm)lagr_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

3000−

2000−

1000−

0

1000

2000

 / ndf 2χ  6.452 / 11
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p0        308.3±208.3 − 

lagr_asym_us_dd (ppb)

34
44

.0

34
44

.1

34
44

.2

34
44

.3

34
45

.0

34
45

.1

34
45

.2

34
45

.3

34
45

.4

34
45

.5

34
46

.0

34
46

.1

1.5−
1−

0.5−
0

0.5
1

8− 6− 4− 2− 0 2 4 6 8
0

0.5

1

1.5

2

2.5

3

3.5

4

1D pull distribution

Mean   0.2117±0.001554 − 

Std Dev    0.1497± 0.7333 

Underflow       0

Overflow        0

 / ndf 2χ  0.7382 / 2

Constant  1.830± 4.223 

Mean      0.280±0.357 − 

Sigma     0.2932± 0.8006 

1D pull distribution
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1D pull distribution

Mean   0.1834± 0.0115 

Std Dev    0.1297± 0.6354 

Underflow       0

Overflow        0

 / ndf 2χ  3.965 / 1

Constant  2.360± 5.047 

Mean      0.1256±0.3376 − 

Sigma     0.1132± 0.3416 

1D pull distribution
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 / ndf 2χ  6.983 / 11
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1D pull distribution

Mean   0.2202± 0.009374 

Std Dev    0.1557± 0.7628 

Underflow       0

Overflow        0

 / ndf 2χ  0.9662 / 2

Constant  1.811± 3.998 

Mean      0.3777± 0.2907 

Sigma     0.4483± 0.6831 

1D pull distribution
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1D pull distribution

Mean   0.1392±0.01907 − 

Std Dev    0.09842± 0.4822 

Underflow       0

Overflow        0

 / ndf 2χ  2.811 / 1

Constant  1.305± 2.976 

Mean      0.8000±0.2481 − 

Sigma     0.7520± 0.8361 

1D pull distribution
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p0         14.4± 6.324 
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1D pull distribution

Mean   0.07645± 0.008701 

Std Dev    0.05406± 0.2648 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 9.932e

Constant  41.070± 8.994 

Mean     02− 9.500e±17 − 7.401e

Sigma     1.6832± 0.2964 

1D pull distribution
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1D pull distribution

Mean    0.147±0.008887 − 

Std Dev     0.104± 0.5094 

Underflow       0

Overflow        0

 / ndf 2χ  0.7772 / 2

Constant  1.967± 4.244 

Mean      0.2063± 0.0878 

Sigma     0.2631± 0.5885 

1D pull distribution
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1D pull distribution

Mean   0.05791± 0.007385 

Std Dev    0.04095± 0.2006 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 9.932e

Constant  41.070± 8.994 

Mean     02− 9.500e±17 − 7.401e

Sigma     1.6832± 0.2964 

1D pull distribution
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1D pull distribution

Mean   0.1325± 0.02025 

Std Dev    0.0937±  0.459 

Underflow       0

Overflow        0

 / ndf 2χ  2.811 / 1

Constant  1.306± 2.976 

Mean      0.8015± 0.2481 

Sigma     0.7534± 0.8361 

1D pull distribution
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1D pull distribution

Mean   0.0889± 0.009259 

Std Dev    0.06286±  0.308 

Underflow       0

Overflow        0

 / ndf 2χ 08 / 0− 6.351e

Constant  2.394± 6.624 

Mean      0.27556±0.06809 − 

Sigma     0.2181± 0.4464 

1D pull distribution
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1D pull distribution

Mean   0.1471±0.01975 − 

Std Dev     0.104± 0.5095 

Underflow       0

Overflow        0

 / ndf 2χ  5.265 / 1

Constant  88.296± 8.373 

Mean      30.277±9.189 − 

Sigma     3.271± 5.106 

1D pull distribution



3444.0 3444.1 3444.2 3444.3 3445.0 3445.1 3445.2 3445.3 3445.4 3445.5 3446.0 3446.1

4.15

4.2

4.25

4.3

4.35

4.4

4.45

4.5

R
M

S
 (

um
)

diff_bpm16X RMS (um)diff_bpm16X 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

50−

40−

30−

20−

10−

0

10

20

30

40  / ndf 2χ  3.101 / 11
p0        5.889±3.81 − 
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1D pull distribution

Mean   0.1467±0.01304 − 

Std Dev    0.1037± 0.5082 

Underflow       0

Overflow        0

 / ndf 2χ  0.539 / 1

Constant  2.220± 5.075 

Mean      0.2469±0.2158 − 

Sigma     0.2140± 0.6425 

1D pull distribution
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1D pull distribution

Mean   0.1298±0.007401 − 

Std Dev    0.09175± 0.4495 

Underflow       0

Overflow        0

 / ndf 2χ  0.4139 / 1

Constant  1.803± 4.193 

Mean      0.24264± 0.07394 

Sigma     0.3205± 0.6475 

1D pull distribution
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1D pull distribution

Mean   0.1956±0.00447 − 

Std Dev    0.1383± 0.6776 

Underflow       0

Overflow        0

 / ndf 2χ  0.7144 / 2

Constant  56.755± 7.548 

Mean      30.60±  4.75 

Sigma     3.815± 3.176 

1D pull distribution
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1D pull distribution

Mean   0.1644±0.002509 − 

Std Dev    0.1162± 0.5694 

Underflow       0

Overflow        0

 / ndf 2χ 07 / 1− 3.942e

Constant  1.756± 4.362 

Mean     06− 7.74e±17 − 1.85e

Sigma     0.2815± 0.6405 

1D pull distribution
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1D pull distribution

Mean   0.1108±0.01205 − 

Std Dev    0.07834± 0.3838 

Underflow       0

Overflow        0

 / ndf 2χ  0.2533 / 1

Constant  2.400± 6.101 

Mean      0.13261± 0.05127 

Sigma     0.1146± 0.4121 

1D pull distribution
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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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1D pull distribution
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1D pull distribution
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1D pull distribution



3444.0 3444.1 3444.2 3444.3 3445.0 3445.1 3445.2 3445.3 3445.4 3445.5 3446.0 3446.1

10

15

20

25

30

35

R
M

S
 (

pp
m

)
corr_us_dd_bpm11X RMS (ppm)corr_us_dd_bpm11X 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

300−

200−

100−

0

100

200

300
 / ndf 2χ   7.91 / 11

p0         31.8±16.89 − 
 / ndf 2χ   7.91 / 11

p0         31.8±16.89 − 

corr_us_dd_bpm11Y (ppb)

34
44

.0

34
44

.1

34
44

.2

34
44

.3

34
45

.0

34
45

.1

34
45

.2

34
45

.3

34
45

.4

34
45

.5

34
46

.0

34
46

.1

1−
0.5−

0
0.5

1
1.5

8− 6− 4− 2− 0 2 4 6 8
0

0.5

1

1.5

2

2.5

3

3.5

4

1D pull distribution

Mean   0.2342±0.02825 − 

Std Dev    0.1656± 0.8114 

Underflow       0

Overflow        0

 / ndf 2χ  2.369 / 3

Constant  5.16±  2.06 

Mean      31.603±6.214 − 

Sigma     7.071± 8.844 

1D pull distribution
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1D pull distribution
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1D pull distribution
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1D pull distribution

Mean   0.1528± 0.02242 

Std Dev     0.108± 0.5293 

Underflow       0

Overflow        0

 / ndf 2χ  1.481 / 1

Constant  1.408± 2.889 

Mean      1.26429± 0.07592 

Sigma     3.421± 1.362 

1D pull distribution



3444.0 3444.1 3444.2 3444.3 3445.0 3445.1 3445.2 3445.3 3445.4 3445.5 3446.0 3446.1

240

250

260

270

280

290

300

310

R
M

S
 (

pp
m

)
corr_usl_bpm4eX RMS (ppm)corr_usl_bpm4eX 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
1000−

500−

0

500

1000

 / ndf 2χ  8.129 / 11
p0        111.4± 153.7 

 / ndf 2χ  8.129 / 11
p0        111.4± 153.7 

corr_usl_bpm4eY (ppb)

34
44

.0

34
44

.1

34
44

.2

34
44

.3

34
45

.0

34
45

.1

34
45

.2

34
45

.3

34
45

.4

34
45

.5

34
46

.0

34
46

.1

1.5−
1−

0.5−
0

0.5
1

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   0.2375± 0.02418 

Std Dev    0.1679± 0.8227 
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Overflow        0

 / ndf 2χ  3.152 / 2

Constant  1047.6± 118.1 

Mean      22.75± 21.19 

Sigma     3.719± 7.369 

1D pull distribution
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1D pull distribution

Mean   0.1436±0.00727 − 

Std Dev    0.1016± 0.4975 

Underflow       0

Overflow        0

 / ndf 2χ  0.0347 / 1

Constant  1.56±  3.76 

Mean      0.5140±0.2338 − 

Sigma     0.733± 0.892 

1D pull distribution
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1D pull distribution

Mean   0.2018±0.02389 − 

Std Dev    0.1427±  0.699 

Underflow       0

Overflow        0

 / ndf 2χ  0.7144 / 2

Constant  195.728± 7.548 

Mean      106.26±4.75 − 

Sigma     4.095± 3.176 

1D pull distribution
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1D pull distribution

Mean   0.07659± 0.009832 

Std Dev    0.05416± 0.2653 

Underflow       0

Overflow        0

 / ndf 2χ 07 / 0− 4.133e

Constant  3.766± 7.089 

Mean      0.9676±0.3605 − 

Sigma     0.5062± 0.5864 

1D pull distribution
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1D pull distribution

Mean   0.1947± 0.02569 

Std Dev    0.1377± 0.6745 

Underflow       0

Overflow        0

 / ndf 2χ  1.634 / 3

Constant  2.37±  4.21 

Mean     01− 1.644e±14 −1.079e− 

Sigma     0.2502± 0.5247 

1D pull distribution
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1D pull distribution

Mean   0.2449± 0.03148 

Std Dev    0.1731± 0.8482 

Underflow       0

Overflow        0

 / ndf 2χ   1.82 / 2

Constant  1.531e+06± 2.108e+05 

Mean      34.05±33.03 − 

Sigma     7.55±  6.91 

1D pull distribution
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1D pull distribution

Mean   0.1608± 0.01094 

Std Dev    0.1137±  0.557 

Underflow       0

Overflow        0

 / ndf 2χ  2.224 / 1

Constant  1.267± 3.311 

Mean     06− 5.268e±17 − 4.534e

Sigma     0.4011± 0.9203 

1D pull distribution
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1D pull distribution

Mean   0.04786± 0.002171 

Std Dev    0.03385± 0.1658 

Underflow       0

Overflow        0

 / ndf 2χ 10 / 0− 1.322e

Constant  39.427± 9.344 

Mean      0.51165±0.05087 − 

Sigma     1.507± 0.284 

1D pull distribution



3444.0 3444.1 3444.2 3444.3 3445.0 3445.1 3445.2 3445.3 3445.4 3445.5 3446.0 3446.1

10

20

30

40

50

R
M

S
 (

pp
m

)
corr_usl_bpm12X RMS (ppm)corr_usl_bpm12X 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

800−

600−

400−

200−

0

200

400

600

800

1000  / ndf 2χ  3.589 / 11
p0        104.1± 1.357 

 / ndf 2χ  3.589 / 11
p0        104.1± 1.357 

corr_usl_bpm12Y (ppb)

34
44

.0

34
44

.1

34
44

.2

34
44

.3

34
45

.0

34
45

.1

34
45

.2

34
45

.3

34
45

.4

34
45

.5

34
46

.0

34
46

.11−

0.5−

0

0.5

1

8− 6− 4− 2− 0 2 4 6 8
0

1

2

3

4

5

1D pull distribution

Mean   0.1579±0.004223 − 

Std Dev    0.1116± 0.5469 

Underflow       0

Overflow        0

 / ndf 2χ  0.0147 / 1

Constant  1.927± 4.959 

Mean      0.2708± 0.1304 

Sigma     0.2022± 0.6769 

1D pull distribution
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1D pull distribution

Mean   0.1874± 0.002949 

Std Dev    0.1325± 0.6493 

Underflow       0

Overflow        0

 / ndf 2χ  0.1786 / 2

Constant  1.404± 3.506 

Mean      0.32420± 0.01764 

Sigma     0.3755± 0.8102 

1D pull distribution
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1D pull distribution

Mean   0.1706±0.01548 − 

Std Dev    0.1206±  0.591 

Underflow       0

Overflow        0

 / ndf 2χ  3.949 / 1

Constant  10.259± 3.093 

Mean      19.945± 5.124 

Sigma     5.480± 5.533 

1D pull distribution
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1D pull distribution

Mean        0±      0 

Std Dev         0±      0 

Underflow       0

Overflow        0

 / ndf 2χ 10 / 0− 2.847e

Constant  66.71± 15.51 

Mean      1.4816± 0.4439 

Sigma     2.0782± 0.2476 

1D pull distribution
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1D pull distribution

Mean        0±      0 
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Underflow       0
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 / ndf 2χ 10 / 0− 2.847e

Constant  66.71± 15.51 
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1D pull distribution
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1D pull distribution

Mean   0.1623±0.02419 − 
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Sigma     3.435± 1.361 

1D pull distribution
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1D pull distribution

Mean   0.1885±0.0215 − 
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1D pull distribution
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