
0.0 1.0 2.0 3.0

2500−

2000−

1500−

1000−

500−

0

500
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 / ndf 2χ  4.308 / 3

p0        354.9±359.2 − 
 / ndf 2χ  4.308 / 3

p0        354.9±359.2 − 
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1D pull distribution

Mean   0.5189±0.002662 − 

Std Dev    0.3669±  1.038 

Underflow       0

Overflow        0

 / ndf 2χ  0.09727 / 0

Constant  1.440± 1.875 

Mean     05− 1.032e±16 −2.221e− 

Sigma     1.315± 1.457 

1D pull distribution
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0.0 1.0 2.0 3.0

8000−

6000−

4000−

2000−

0

2000

4000

6000

8000  / ndf 2χ   5.16 / 3
p0         1408± 868.8 

 / ndf 2χ   5.16 / 3
p0         1408± 868.8 
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1D pull distribution

Mean   0.5679± 0.003321 

Std Dev    0.4016±  1.136 

Underflow       0

Overflow        0

 / ndf 2χ  0.3368 / 0

Constant  0.001± 1.305 

Mean      3.7891± 0.6768 

Sigma     0.003± 2.981 

1D pull distribution
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0.0 1.0 2.0 3.0

0

1000

2000

3000

4000

 / ndf 2χ  1.354 / 3
p0        553.8±  1873 

 / ndf 2χ  1.354 / 3
p0        553.8±  1873 

reg_asym_sam3
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1D pull distribution

Mean   0.2908±0.01372 − 

Std Dev    0.2056± 0.5816 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 6.418e

Constant  0.503± 1.005 

Mean      2.966e+01±13 −1.861e− 

Sigma     4.598± 5.963 

1D pull distribution
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0.0 1.0 2.0 3.0

2000−

1000−

0

1000

2000

3000

4000

5000

6000

7000  / ndf 2χ  0.3934 / 3
p0         1428±  2510 

 / ndf 2χ  0.3934 / 3
p0         1428±  2510 
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1D pull distribution

Mean   0.1568± 0.003771 

Std Dev    0.1109± 0.3136 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 3.126e

Constant  0.023± 2.998 

Mean      1.444e+00±17 − 5.551e

Sigma     0.0199± 0.2964 

1D pull distribution
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0.0 1.0 2.0 3.0

2000−

1000−

0
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3000
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 / ndf 2χ  1.429 / 3

p0        750.6± 751.8 
 / ndf 2χ  1.429 / 3

p0        750.6± 751.8 
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61
06

.0

61
06

.1

61
06

.2

61
06

.3

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

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

1D pull distribution

Mean   0.2988±0.0007852 − 

Std Dev    0.2113± 0.5977 

Underflow       0

Overflow        0

 / ndf 2χ 08 / 0− 2.116e

Constant  1.840± 2.181 

Mean     01− 3.627e±05 −5.043e− 

Sigma     0.4697± 0.6406 

1D pull distribution
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0.0 1.0 2.0 3.0

2000−

1000−

0

1000

2000

3000

 / ndf 2χ  3.041 / 3
p0        568.2± 584.3 

 / ndf 2χ  3.041 / 3
p0        568.2± 584.3 

reg_asym_sam6
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1D pull distribution

Mean   0.4359± 0.01657 

Std Dev    0.3082± 0.8718 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 8.524e

Constant  0.503± 1.005 

Mean      4.850e+01±13 − 4.993e

Sigma     8.257± 9.614 

1D pull distribution
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0.0 1.0 2.0 3.0

2000−

1500−

1000−

500−

0

500

1000

1500

2000  / ndf 2χ  5.554 / 3
p0        340.9± 269.6 

 / ndf 2χ  5.554 / 3
p0        340.9± 269.6 

reg_asym_sam7
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1D pull distribution

Mean   0.5892±0.007231 − 

Std Dev    0.4166±  1.178 

Underflow       0

Overflow        0

 / ndf 2χ  0.3368 / 0

Constant  0.001± 1.305 

Mean      3.7891± 0.6768 

Sigma     0.003± 2.981 

1D pull distribution
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0.0 1.0 2.0 3.0

1000−

800−

600−

400−

200−

0

200

400

600  / ndf 2χ  0.09634 / 3
p0        304.4±226.1 − 

 / ndf 2χ  0.09634 / 3
p0        304.4±226.1 − 

reg_asym_sam8

61
06

.0

61
06

.1

61
06

.2

61
06

.3

0.15−
0.1−

0.05−
0

0.05
0.1

0.15
0.2

8− 6− 4− 2− 0 2 4 6 8
0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

1D pull distribution

Mean   0.0776±0.001046 − 

Std Dev    0.05487± 0.1552 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 3.126e

Constant  0.023± 2.998 

Mean      1.444e+00±17 − 5.551e

Sigma     0.0199± 0.2964 

1D pull distribution
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0.0 1.0 2.0 3.0

800−

600−

400−

200−

0

200

400

600

800

1000

 / ndf 2χ  0.2903 / 3
p0        318.1± 190.9 

 / ndf 2χ  0.2903 / 3
p0        318.1± 190.9 

reg_asym_sam_15_avg
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1D pull distribution

Mean   0.1347± 0.001808 

Std Dev    0.09525± 0.2694 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 1.403e

Constant  20.083± 3.555 

Mean      1.5061± 0.1238 

Sigma     1.5280± 0.2451 

1D pull distribution
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0.0 1.0 2.0 3.0
3000−

2000−

1000−

0

1000

2000

3000

4000
 / ndf 2χ  5.391 / 3

p0        567.7± 667.1 
 / ndf 2χ  5.391 / 3

p0        567.7± 667.1 

reg_asym_sam_26_avg
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1D pull distribution

Mean   0.5802± 0.0327 

Std Dev    0.4103±   1.16 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 5.174e

Constant  0.501± 1.005 

Mean      60.8079±0.3016 − 

Sigma     6.12± 12.22 

1D pull distribution
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0.0 1.0 2.0 3.0

0

500

1000

1500

2000

2500

 / ndf 2χ  1.111 / 3
p0        361.1±  1008 

 / ndf 2χ  1.111 / 3
p0        361.1±  1008 

reg_asym_sam_37_avg
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1D pull distribution

Mean   0.2632± 0.02668 

Std Dev    0.1861± 0.5264 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 6.418e

Constant  0.503± 1.005 

Mean      2.966e+01±13 −1.861e− 

Sigma     4.598± 5.963 

1D pull distribution
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0.0 1.0 2.0 3.0

1000−

0

1000

2000

3000

 / ndf 2χ  0.3029 / 3
p0        783.6±  1145 

 / ndf 2χ  0.3029 / 3
p0        783.6±  1145 

reg_asym_sam_48_avg
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1D pull distribution

Mean   0.1376± 0.00238 

Std Dev    0.09728± 0.2752 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 3.126e

Constant  0.023± 2.998 

Mean      1.444e+00±17 − 5.551e

Sigma     0.0199± 0.2964 

1D pull distribution
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reg_asym_sam_48_avg RMS (ppm)reg_asym_sam_48_avg RMS (ppm)



0.0 1.0 2.0 3.0

3000−

2000−

1000−

0

1000

 / ndf 2χ  2.639 / 3
p0        493.4±552.4 − 

 / ndf 2χ  2.639 / 3
p0        493.4±552.4 − 

reg_asym_sam_15_dd
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1D pull distribution

Mean   0.4062±0.001913 − 

Std Dev    0.2872± 0.8123 

Underflow       0

Overflow        0

 / ndf 2χ 10 / 0− 8.405e

Constant  2.73±  2.52 

Mean      0.4083±0.2667 − 

Sigma     0.5950± 0.7846 

1D pull distribution
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0.0 1.0 2.0 3.0

4000−

2000−

0

2000

4000  / ndf 2χ  4.583 / 3
p0        905.4± 160.2 

 / ndf 2χ  4.583 / 3
p0        905.4± 160.2 

reg_asym_sam_26_dd
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1D pull distribution

Mean   0.5352±0.007051 − 

Std Dev    0.3784±   1.07 

Underflow       0

Overflow        0

 / ndf 2χ  0.3368 / 0

Constant  0.001± 1.305 

Mean      3.7891± 0.6768 

Sigma     0.003± 2.981 

1D pull distribution
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 / ndf 2χ  4.796 / 3

p0        293.7± 847.3 
 / ndf 2χ  4.796 / 3

p0        293.7± 847.3 
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1D pull distribution

Mean   0.5471±0.04026 − 

Std Dev    0.3869±  1.094 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 4.047e

Constant  0.547± 1.006 

Mean      61.054± 0.371 

Sigma     11.47± 12.14 

1D pull distribution
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0.0 1.0 2.0 3.0
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500−
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3500  / ndf 2χ  0.4857 / 3
p0        671.7±  1366 

 / ndf 2χ  0.4857 / 3
p0        671.7±  1366 

reg_asym_sam_48_dd
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1D pull distribution

Mean   0.1742± 0.005187 

Std Dev    0.1232± 0.3484 

Underflow       0

Overflow        0

 / ndf 2χ 08 / 0− 1.138e

Constant  0.000± 3.442 

Mean      1.414e+00±17 − 5.537e

Sigma     0.0001± 0.5088 

1D pull distribution
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0.0 1.0 2.0 3.0
10000−

5000−

0

5000

10000

 / ndf 2χ  3.687 / 3
p0         2248±  1209 

 / ndf 2χ  3.687 / 3
p0         2248±  1209 
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1D pull distribution

Mean     0.48± 0.00972 

Std Dev    0.3394± 0.9601 

Underflow       0

Overflow        0

 / ndf 2χ 07 / 0− 2.281e

Constant  1.548± 2.059 

Mean     01− 6.53e±05 − 3.46e

Sigma     0.798± 1.109 

1D pull distribution
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0.0 1.0 2.0 3.0

60000−

40000−

20000−

0

20000

40000

60000

80000
 / ndf 2χ  0.9665 / 3

p0        2.082e+04±  3420 
 / ndf 2χ  0.9665 / 3

p0        2.082e+04±  3420 

asym_sam2
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1D pull distribution

Mean   0.2457±0.008717 − 

Std Dev    0.1738± 0.4915 

Underflow       0

Overflow        0

 / ndf 2χ  0.1015 / 0

Constant  6115.5±   325 

Mean      28.14±14.45 − 

Sigma     4.39±  4.41 

1D pull distribution
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0.0 1.0 2.0 3.0

20000−

10000−

0

10000

20000

30000  / ndf 2χ  0.02002 / 3
p0        1.078e+04± 284.8 

 / ndf 2χ  0.02002 / 3
p0        1.078e+04± 284.8 

asym_sam3
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1D pull distribution

Mean   0.03535± 0.002117 

Std Dev     0.025± 0.07071 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 3.126e

Constant  0.023± 2.998 

Mean      1.444e+00±17 − 5.551e

Sigma     0.0199± 0.2964 

1D pull distribution
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0.0 1.0 2.0 3.0

80000−

60000−

40000−

20000−

0

20000

40000

60000

 / ndf 2χ  1.411 / 3
p0        1.769e+04±4330 − 

 / ndf 2χ  1.411 / 3
p0        1.769e+04±4330 − 

asym_sam4
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1D pull distribution

Mean   0.2969± 0.003241 

Std Dev      0.21± 0.5939 

Underflow       0

Overflow        0

 / ndf 2χ 08 / 0− 2.116e

Constant  1.841± 2.181 

Mean     01− 3.629e±05 − 5.043e

Sigma     0.4698± 0.6406 

1D pull distribution
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S
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)
asym_sam4 RMS (ppm)asym_sam4 RMS (ppm)



0.0 1.0 2.0 3.0

40000−

30000−

20000−

10000−

0

10000

20000

30000

 / ndf 2χ  4.068 / 3
p0         6919±2415 − 

 / ndf 2χ  4.068 / 3
p0         6919±2415 − 

asym_sam5
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0
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8− 6− 4− 2− 0 2 4 6 8
0
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0.4

0.6

0.8

1

1D pull distribution

Mean   0.5042±0.0151 − 

Std Dev    0.3565±  1.008 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 8.524e

Constant  0.503± 1.005 

Mean      4.850e+01±13 − 4.993e

Sigma     8.257± 9.614 

1D pull distribution



6106.0 6106.1 6106.2 6106.3
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R
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S
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)
asym_sam5 RMS (ppm)asym_sam5 RMS (ppm)



0.0 1.0 2.0 3.0

30000−

20000−

10000−

0

10000

20000

 / ndf 2χ  2.435 / 3
p0         6151±1581 − 

 / ndf 2χ  2.435 / 3
p0         6151±1581 − 

asym_sam6
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1

1D pull distribution

Mean   0.3901± 0.009421 

Std Dev    0.2758± 0.7801 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 6.612e

Constant  0.509± 1.005 

Mean      39.0187±0.2993 − 

Sigma     7.435± 7.881 

1D pull distribution



6106.0 6106.1 6106.2 6106.3
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R
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S
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)
asym_sam6 RMS (ppm)asym_sam6 RMS (ppm)



0.0 1.0 2.0 3.0

6000−

4000−

2000−

0

2000

4000

6000

 / ndf 2χ  0.1798 / 3
p0         2437±281.6 − 

 / ndf 2χ  0.1798 / 3
p0         2437±281.6 − 

asym_sam7
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2

1D pull distribution

Mean   0.1058± 0.01322 

Std Dev    0.0748± 0.2116 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 3.126e

Constant  0.023± 2.998 

Mean      1.444e+00±17 − 5.551e

Sigma     0.0199± 0.2964 

1D pull distribution
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asym_sam7 RMS (ppm)asym_sam7 RMS (ppm)



0.0 1.0 2.0 3.0

4000−

2000−

0
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4000

 / ndf 2χ  0.3292 / 3
p0         1614± 180.7 

 / ndf 2χ  0.3292 / 3
p0         1614± 180.7 

asym_sam8
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1D pull distribution

Mean   0.1434± 0.007124 

Std Dev    0.1014± 0.2868 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 1.403e

Constant  20.083± 3.555 

Mean      1.5061± 0.1238 

Sigma     1.5280± 0.2451 

1D pull distribution
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asym_sam8 RMS (ppm)asym_sam8 RMS (ppm)



0.0 1.0 2.0 3.0

15000−

10000−

5000−

0

5000

10000

 / ndf 2χ  3.991 / 3
p0         2424±626.4 − 

 / ndf 2χ  3.991 / 3
p0         2424±626.4 − 

asym_sam_15_avg
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1

1D pull distribution

Mean   0.4994±0.01464 − 

Std Dev    0.3531± 0.9988 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 8.524e

Constant  0.503± 1.005 

Mean      4.850e+01±13 − 4.993e

Sigma     8.257± 9.614 

1D pull distribution



6106.0 6106.1 6106.2 6106.3
440

445

450

455

460

465

470

475

480

R
M

S
 (

pp
m

)
asym_sam_15_avg RMS (ppm)asym_sam_15_avg RMS (ppm)



0.0 1.0 2.0 3.0

20000−

10000−

0

10000

20000

 / ndf 2χ  0.5225 / 3
p0         7488± 855.5 

 / ndf 2χ  0.5225 / 3
p0         7488± 855.5 

asym_sam_26_avg
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1D pull distribution

Mean   0.1807±0.006108 − 

Std Dev    0.1278± 0.3614 

Underflow       0

Overflow        0

 / ndf 2χ  0.1015 / 0

Constant  6115.5±   325 

Mean      28.14±14.45 − 

Sigma     4.39±  4.41 

1D pull distribution
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asym_sam_26_avg RMS (ppm)asym_sam_26_avg RMS (ppm)



0.0 1.0 2.0 3.0

15000−

10000−

5000−

0

5000

10000

15000

 / ndf 2χ  0.02139 / 3
p0         6578± 4.257 

 / ndf 2χ  0.02139 / 3
p0         6578± 4.257 

asym_sam_37_avg
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2

1D pull distribution

Mean   0.03651± 0.004087 

Std Dev    0.02581± 0.07301 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 3.126e

Constant  0.023± 2.998 

Mean      1.444e+00±17 − 5.551e

Sigma     0.0199± 0.2964 

1D pull distribution
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asym_sam_37_avg RMS (ppm)asym_sam_37_avg RMS (ppm)



0.0 1.0 2.0 3.0
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30000−

20000−

10000−

0

10000
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30000

 / ndf 2χ  1.327 / 3
p0         9521±2120 − 

 / ndf 2χ  1.327 / 3
p0         9521±2120 − 

asym_sam_48_avg
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1D pull distribution

Mean    0.288± 0.00479 

Std Dev    0.2036±  0.576 

Underflow       0

Overflow        0

 / ndf 2χ 08 / 0− 2.116e

Constant  1.841± 2.181 

Mean     01− 3.629e±05 − 5.043e

Sigma     0.4698± 0.6406 

1D pull distribution
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asym_sam_48_avg RMS (ppm)asym_sam_48_avg RMS (ppm)



0.0 1.0 2.0 3.0

20000−

10000−

0
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30000  / ndf 2χ  4.044 / 3
p0         4538±  1800 

 / ndf 2χ  4.044 / 3
p0         4538±  1800 

asym_sam_15_dd
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1D pull distribution

Mean   0.5027± 0.01461 

Std Dev    0.3555±  1.005 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 8.524e

Constant  0.503± 1.005 

Mean      4.850e+01±13 − 4.993e

Sigma     8.257± 9.614 

1D pull distribution
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0.0 1.0 2.0 3.0

40000−

20000−

0

20000

40000

60000  / ndf 2χ  1.261 / 3
p0        1.34e+04±  2539 

 / ndf 2χ  1.261 / 3
p0        1.34e+04±  2539 

asym_sam_26_dd
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1D pull distribution

Mean   0.2807±0.009638 − 

Std Dev    0.1985± 0.5614 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 6.418e

Constant  0.503± 1.005 

Mean      2.966e+01±13 −1.861e− 

Sigma     4.598± 5.963 

1D pull distribution
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0.0 1.0 2.0 3.0

10000−

5000−

0

5000

10000

 / ndf 2χ  0.04341 / 3
p0         4223± 277.2 

 / ndf 2χ  0.04341 / 3
p0         4223± 277.2 

asym_sam_37_dd
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1D pull distribution

Mean   0.05208±0.000768 − 

Std Dev    0.03683± 0.1042 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 3.126e

Constant  0.023± 2.998 

Mean      1.444e+00±17 − 5.551e

Sigma     0.0199± 0.2964 

1D pull distribution
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0.0 1.0 2.0 3.0
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30000−

20000−

10000−

0

10000

20000

30000
 / ndf 2χ  1.503 / 3

p0         8187±2203 − 
 / ndf 2χ  1.503 / 3

p0         8187±2203 − 

asym_sam_48_dd
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1D pull distribution

Mean   0.3065± 0.001211 

Std Dev    0.2167±  0.613 

Underflow       0

Overflow        0

 / ndf 2χ 08 / 0− 2.116e

Constant  1.841± 2.181 

Mean     01− 3.629e±05 − 5.043e

Sigma     0.4698± 0.6406 

1D pull distribution
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0.0 1.0 2.0 3.0

200−

100−

0
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200

 / ndf 2χ  0.1368 / 3
p0         87.1± 9.448 

 / ndf 2χ  0.1368 / 3
p0         87.1± 9.448 

diff_bpm4aX
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1D pull distribution

Mean   0.09248± 0.0008007 

Std Dev    0.06539±  0.185 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 3.126e

Constant  0.023± 2.998 

Mean      1.444e+00±17 − 5.551e

Sigma     0.0199± 0.2964 

1D pull distribution
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diff_bpm4aX RMS (ppm)diff_bpm4aX RMS (ppm)



0.0 1.0 2.0 3.0
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150−
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50−

0
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200
 / ndf 2χ  0.05814 / 3

p0        72.73± 8.998 
 / ndf 2χ  0.05814 / 3

p0        72.73± 8.998 

diff_bpm4eX
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1D pull distribution

Mean   0.06025±0.003745 − 

Std Dev    0.04261± 0.1205 

Underflow       0

Overflow        0

 / ndf 2χ 13 / 0− 3.126e

Constant  0.023± 2.998 

Mean      1.444e+00±17 − 5.551e

Sigma     0.0199± 0.2964 

1D pull distribution
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100−

50−

0

50

100

150

 / ndf 2χ  3.838 / 3
p0        42.89±31 −   

 / ndf 2χ  3.838 / 3
p0        42.89±31 −   
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1D pull distribution

Mean   0.4896±0.02191 − 

Std Dev    0.3462± 0.9793 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 8.524e

Constant  0.503± 1.005 

Mean      4.850e+01±13 − 4.993e

Sigma     8.257± 9.614 

1D pull distribution
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0.0 1.0 2.0 3.0
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50−
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200  / ndf 2χ  4.045 / 3
p0        41.63±14.04 − 

 / ndf 2χ  4.045 / 3
p0        41.63±14.04 − 
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1D pull distribution

Mean   0.5028±0.009541 − 

Std Dev    0.3555±  1.006 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 4.969e

Constant  0.520± 1.005 

Mean      49.987083± 0.001386 

Sigma     9.40± 10.24 

1D pull distribution
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0.0 1.0 2.0 3.0
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400−

200−

0
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 / ndf 2χ  2.388 / 3
p0        152.3± 21.36 

 / ndf 2χ  2.388 / 3
p0        152.3± 21.36 

diff_bpm12X
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1D pull distribution

Mean   0.3863±0.004988 − 

Std Dev    0.2732± 0.7726 

Underflow       0

Overflow        0

 / ndf 2χ 05 / 1− 6.602e

Constant  0.510± 1.005 

Mean      39.0±   0.3 

Sigma     6.882± 7.882 

1D pull distribution
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