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1000−
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 / ndf 2χ  1.295 / 3

p0        371.4± 310.2 
 / ndf 2χ  1.295 / 3

p0        371.4± 310.2 

reg_asym_sam1
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1D pull distribution

Mean   0.2844± 0.01551 

Std Dev    0.2011± 0.5689 

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



5928.0 5929.0 5929.1 5929.2

74

76

78

80

82

84

86

88

90

92
R

M
S

 (
pp

m
)
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0.0 1.0 2.0 3.0

6000−
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0
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4000  / ndf 2χ  1.138 / 3
p0         1374±634.4 − 

 / ndf 2χ  1.138 / 3
p0         1374±634.4 − 
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1D pull distribution

Mean   0.2637±0.07927 − 

Std Dev    0.1865± 0.5274 

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
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0
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 / ndf 2χ  2.441 / 3

p0        514.6± 410.1 
 / ndf 2χ  2.441 / 3

p0        514.6± 410.1 
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1D pull distribution

Mean    0.389±0.07072 − 

Std Dev     0.275± 0.7779 

Underflow       0

Overflow        0

 / ndf 2χ  0.1015 / 0

Constant  8791.5± 333.3 

Mean      74.9±29.3 − 

Sigma     8.758± 8.839 

1D pull distribution
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0.0 1.0 2.0 3.0
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6000−

4000−

2000−

0
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8000
 / ndf 2χ  2.435 / 3

p0         1530±  1479 
 / ndf 2χ  2.435 / 3

p0         1530±  1479 

reg_asym_sam4
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1D pull distribution

Mean     0.39±0.01843 − 

Std Dev    0.2758±   0.78 

Underflow       0

Overflow        0

 / ndf 2χ  0.1015 / 0

Constant  5160.8± 331.5 

Mean      42.22± 29.28 

Sigma     8.839± 8.835 

1D pull distribution
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0.0 1.0 2.0 3.0
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0
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2000
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4000  / ndf 2χ  0.8267 / 3
p0        919.7± 665.3 

 / ndf 2χ  0.8267 / 3
p0        919.7± 665.3 

reg_asym_sam5
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1D pull distribution

Mean   0.2268±0.03063 − 

Std Dev    0.1604± 0.4536 

Underflow       0

Overflow        0

 / ndf 2χ  0.1015 / 0

Constant  5540.2±   331 

Mean      22.52± 14.51 

Sigma     3.70±  4.42 

1D pull distribution
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0.0 1.0 2.0 3.0
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3000−

2000−

1000−

0

1000
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3000
 / ndf 2χ  0.7347 / 3

p0        778.6± 394.1 
 / ndf 2χ  0.7347 / 3

p0        778.6± 394.1 

reg_asym_sam6
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1D pull distribution

Mean   0.2116±0.06746 − 

Std Dev    0.1496± 0.4232 

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
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1000−

500−

0
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1000  / ndf 2χ  1.663 / 3
p0        314.7±265.4 − 

 / ndf 2χ  1.663 / 3
p0        314.7±265.4 − 

reg_asym_sam7
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1D pull distribution

Mean   0.3221±0.02842 − 

Std Dev    0.2277± 0.6441 

Underflow       0

Overflow        0

 / ndf 2χ 11 / 0− 1.403e

Constant  20.083± 3.555 

Mean      4.518±0.162 − 

Sigma     4.5839± 0.7354 

1D pull distribution
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0.0 1.0 2.0 3.0
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0
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 / ndf 2χ  0.4988 / 3
p0        299.2± 148.5 

 / ndf 2χ  0.4988 / 3
p0        299.2± 148.5 

reg_asym_sam8
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1D pull distribution

Mean   0.1764±0.01474 − 

Std Dev    0.1247± 0.3528 

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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 / ndf 2χ  1.252 / 3
p0        423.7± 531.1 

 / ndf 2χ  1.252 / 3
p0        423.7± 531.1 

reg_asym_sam_15_avg

59
28

.0

59
29

.0

59
29

.1

59
29

.2

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

0.2

0.4

0.6

0.8

1

1D pull distribution

Mean    0.279±0.04009 − 

Std Dev    0.1973± 0.5581 

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
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2000−
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0
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 / ndf 2χ    1.6 / 3

p0        580.5±65.09 − 
 / ndf 2χ    1.6 / 3

p0        580.5±65.09 − 

reg_asym_sam_26_avg
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1D pull distribution

Mean   0.3081±0.1425 − 

Std Dev    0.2179± 0.6163 

Underflow       0

Overflow        0

 / ndf 2χ  0.1932 / 0

Constant  1149.71± 64.98 

Mean      42.10±18.49 − 

Sigma     5.377± 6.529 

1D pull distribution
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0.0 1.0 2.0 3.0

1000−

500−

0
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1000

 / ndf 2χ  0.5676 / 3
p0        333.9± 49.25 

 / ndf 2χ  0.5676 / 3
p0        333.9± 49.25 

reg_asym_sam_37_avg
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1D pull distribution

Mean   0.1864±0.05388 − 

Std Dev    0.1318± 0.3728 

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

4000−

3000−

2000−

1000−

0
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4000

 / ndf 2χ  2.343 / 3
p0        837.6± 822.4 

 / ndf 2χ  2.343 / 3
p0        837.6± 822.4 

reg_asym_sam_48_avg
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1D pull distribution

Mean   0.3825±0.02161 − 

Std Dev    0.2705±  0.765 

Underflow       0

Overflow        0

 / ndf 2χ  0.1015 / 0

Constant  5160.8± 331.5 

Mean      42.22± 29.28 

Sigma     8.839± 8.835 

1D pull distribution



5928.0 5929.0 5929.1 5929.2

165

170

175

180

185

190

195

200

R
M

S
 (

pp
m

)
reg_asym_sam_48_avg RMS (ppm)reg_asym_sam_48_avg RMS (ppm)



0.0 1.0 2.0 3.0
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1500−

1000−

500−

0

500
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2000

 / ndf 2χ  0.7318 / 3
p0        551.8±127.3 − 

 / ndf 2χ  0.7318 / 3
p0        551.8±127.3 − 

reg_asym_sam_15_dd
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1D pull distribution

Mean   0.2138± 0.01381 

Std Dev    0.1511± 0.4275 

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

4000−

3000−

2000−

1000−

0

1000

2000

 / ndf 2χ  0.7509 / 3
p0        929.7±441 −  

 / ndf 2χ  0.7509 / 3
p0        929.7±441 −  

reg_asym_sam_26_dd
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1D pull distribution

Mean   0.2156±0.0423 − 

Std Dev    0.1525± 0.4312 

Underflow       0

Overflow        0

 / ndf 2χ  0.1015 / 0

Constant  5540.2±   331 

Mean      22.52± 14.51 

Sigma     3.70±  4.42 

1D pull distribution
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0.0 1.0 2.0 3.0

1000−

500−
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2000
 / ndf 2χ  4.961 / 3

p0        266.2± 321.2 
 / ndf 2χ  4.961 / 3

p0        266.2± 321.2 

reg_asym_sam_37_dd
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1D pull distribution

Mean   0.5565±0.03976 − 

Std Dev    0.3935±  1.113 

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

3000−

2000−

1000−

0

1000
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 / ndf 2χ  2.401 / 3
p0        717.3± 649.2 

 / ndf 2χ  2.401 / 3
p0        717.3± 649.2 
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1D pull distribution

Mean   0.3873±0.01219 − 

Std Dev    0.2739± 0.7746 

Underflow       0

Overflow        0

 / ndf 2χ  0.1015 / 0

Constant  5160.8± 331.5 

Mean      42.22± 29.28 

Sigma     8.839± 8.835 

1D pull distribution
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0.0 1.0 2.0 3.0

10000−

5000−

0

5000

10000

 / ndf 2χ  0.5467 / 3
p0         3384±323.5 − 

 / ndf 2χ  0.5467 / 3
p0         3384±323.5 − 

asym_sam1
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1D pull distribution

Mean   0.1842± 0.03076 

Std Dev    0.1303± 0.3684 

Underflow       0

Overflow        0

 / ndf 2χ 08 / 0− 1.138e

Constant  0.000± 3.442 

Mean      1.414e+00±17 − 5.565e

Sigma     0.0000± 0.5088 

1D pull distribution
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310×  / ndf 2χ  0.9154 / 3

p0        2.325e+04± 1.503e+04 

 / ndf 2χ  0.9154 / 3

p0        2.325e+04± 1.503e+04 

asym_sam2
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1D pull distribution

Mean   0.2389± 0.02233 

Std Dev    0.1689± 0.4779 

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−

0

20000

40000

60000

 / ndf 2χ   2.01 / 3
p0         9542± 1.68e+04 

 / ndf 2χ   2.01 / 3
p0         9542± 1.68e+04 

asym_sam3
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1D pull distribution

Mean   0.3544± 0.00232 

Std Dev    0.2506± 0.7088 

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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310×  / ndf 2χ   1.42 / 3
p0        1.841e+04± 3.52e+04 

 / ndf 2χ   1.42 / 3
p0        1.841e+04± 3.52e+04 

asym_sam4
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1D pull distribution

Mean   0.2978±0.01324 − 

Std Dev    0.2106± 0.5956 

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

20000−

10000−

0

10000

20000

30000

 / ndf 2χ  0.2348 / 3
p0        1.048e+04±  7126 

 / ndf 2χ  0.2348 / 3
p0        1.048e+04±  7126 

asym_sam5
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1D pull distribution

Mean   0.1205±0.02432 − 

Std Dev    0.08522±  0.241 

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_sam5 RMS (ppm)asym_sam5 RMS (ppm)



0.0 1.0 2.0 3.0
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0
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30000
 / ndf 2χ  0.6494 / 3

p0        1.013e+04±2272 − 
 / ndf 2χ  0.6494 / 3

p0        1.013e+04±2272 − 
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1D pull distribution

Mean   0.2008±0.03218 − 

Std Dev     0.142± 0.4016 

Underflow       0

Overflow        0

 / ndf 2χ  0.1015 / 0

Constant  5540.2±   331 

Mean      22.52± 14.51 

Sigma     3.70±  4.42 

1D pull distribution
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0
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 / ndf 2χ  0.9081 / 3
p0         1943±  2758 

 / ndf 2χ  0.9081 / 3
p0         1943±  2758 

asym_sam7
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1D pull distribution

Mean   0.2382± 0.002696 

Std Dev    0.1685± 0.4765 

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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 / ndf 2χ  1.959 / 3

p0         1346±  2752 
 / ndf 2χ  1.959 / 3

p0         1346±  2752 

asym_sam8
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1D pull distribution

Mean   0.3499± 0.003531 

Std Dev    0.2474± 0.6997 

Underflow       0

Overflow        0

 / ndf 2χ  0.1015 / 0

Constant  8791.5± 333.3 

Mean      74.9±29.3 − 

Sigma     8.758± 8.839 

1D pull distribution
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asym_sam8 RMS (ppm)asym_sam8 RMS (ppm)
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14000  / ndf 2χ  0.2528 / 3
p0         3642±  3420 

 / ndf 2χ  0.2528 / 3
p0         3642±  3420 

asym_sam_15_avg
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1D pull distribution

Mean   0.1252±0.02176 − 

Std Dev    0.08854± 0.2504 

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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40000  / ndf 2χ  1.126 / 3
p0         6730±  6376 

 / ndf 2χ  1.126 / 3
p0         6730±  6376 

asym_sam_26_avg
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1D pull distribution

Mean   0.2651± 0.01438 

Std Dev    0.1875± 0.5303 

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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asym_sam_26_avg RMS (ppm)asym_sam_26_avg RMS (ppm)
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0
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40000  / ndf 2χ   1.83 / 3
p0         5663±  9784 

 / ndf 2χ   1.83 / 3
p0         5663±  9784 

asym_sam_37_avg
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1D pull distribution

Mean   0.3382± 0.002162 

Std Dev    0.2392± 0.6764 

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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asym_sam_37_avg RMS (ppm)asym_sam_37_avg RMS (ppm)
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0
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 / ndf 2χ  1.474 / 3

p0         9698± 1.906e+04 
 / ndf 2χ  1.474 / 3

p0         9698± 1.906e+04 

asym_sam_48_avg
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1D pull distribution

Mean   0.3034±0.01419 − 

Std Dev    0.2146± 0.6069 

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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 / ndf 2χ  0.2696 / 3
p0         6886±3716 − 

 / ndf 2χ  0.2696 / 3
p0         6886±3716 − 

asym_sam_15_dd
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1D pull distribution

Mean   0.1292± 0.02583 

Std Dev    0.09133± 0.2583 

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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 / ndf 2χ  0.8315 / 3

p0        1.662e+04±  8647 
 / ndf 2χ  0.8315 / 3

p0        1.662e+04±  8647 
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1D pull distribution

Mean   0.2276± 0.02552 

Std Dev    0.1609± 0.4552 

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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 / ndf 2χ  2.255 / 3
p0         3916±  7009 

 / ndf 2χ  2.255 / 3
p0         3916±  7009 
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1D pull distribution

Mean   0.3754± 0.002783 

Std Dev    0.2655± 0.7509 

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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 / ndf 2χ  1.357 / 3

p0         8733± 1.613e+04 
 / ndf 2χ  1.357 / 3

p0         8733± 1.613e+04 

asym_sam_48_dd
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1D pull distribution

Mean   0.2911±0.0119 − 

Std Dev    0.2059± 0.5822 

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
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200−
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200

 / ndf 2χ   1.75 / 3
p0        96.14±144.9 − 

 / ndf 2χ   1.75 / 3
p0        96.14±144.9 − 

diff_bpm4aX
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1D pull distribution

Mean   0.3307±0.008004 − 

Std Dev    0.2338± 0.6614 

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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 / ndf 2χ  1.671 / 3
p0        72.65±116.6 − 

 / ndf 2χ  1.671 / 3
p0        72.65±116.6 − 

diff_bpm4eX
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1D pull distribution

Mean   0.3231±0.006485 − 

Std Dev    0.2285± 0.6463 

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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 / ndf 2χ  0.3592 / 3
p0        68.08± 48.92 

 / ndf 2χ  0.3592 / 3
p0        68.08± 48.92 
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1D pull distribution

Mean   0.1495±0.01973 − 

Std Dev    0.1057±  0.299 

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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 / ndf 2χ  0.2454 / 3
p0        63.12± 38.62 

 / ndf 2χ  0.2454 / 3
p0        63.12± 38.62 
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1D pull distribution

Mean   0.1232±0.02612 − 

Std Dev    0.08709± 0.2463 

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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p0        184.2± 179.7 

 / ndf 2χ  2.591 / 3
p0        184.2± 179.7 
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1D pull distribution

Mean   0.4024±0.01061 − 

Std Dev    0.2846± 0.8048 

Underflow       0

Overflow        0

 / ndf 2χ  0.1015 / 0

Constant  5160.8± 331.5 

Mean      42.22± 29.28 

Sigma     8.839± 8.835 

1D pull distribution
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