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0
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 / ndf 2χ  4.923 / 6
p0        497.3± 457.7 

 / ndf 2χ  4.923 / 6
p0        497.3± 457.7 

reg_asym_sam1
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1D pull distribution

Mean   0.3164±0.04885 − 

Std Dev    0.2238± 0.8372 

Underflow       0

Overflow        0

 / ndf 2χ  0.3791 / 3

Constant  0.753± 1.253 

Mean      1.4432±0.1303 − 

Sigma     2.90±  1.78 

1D pull distribution
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reg_asym_sam1 RMS (ppm)reg_asym_sam1 RMS (ppm)



0.0 1.0 2.0 3.0 4.0 5.0 6.0

15000−

10000−

5000−

0

5000

10000

15000

 / ndf 2χ  8.832 / 6
p0         2074±952 −  

 / ndf 2χ  8.832 / 6
p0         2074±952 −  

reg_asym_sam2
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1D pull distribution

Mean   0.4244±0.02604 − 

Std Dev    0.3001±  1.123 

Underflow       0

Overflow        0

 / ndf 2χ  0.5938 / 2

Constant  0.813± 1.494 

Mean      1.6841± 0.1066 

Sigma     2.743± 2.267 

1D pull distribution
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reg_asym_sam2 RMS (ppm)reg_asym_sam2 RMS (ppm)



0.0 1.0 2.0 3.0 4.0 5.0 6.0

10000−

5000−

0

5000

10000

15000

20000  / ndf 2χ  5.511 / 6
p0         2070±271.6 − 

 / ndf 2χ  5.511 / 6
p0         2070±271.6 − 

reg_asym_sam3
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1D pull distribution

Mean   0.3349± 0.04676 

Std Dev    0.2368± 0.8861 

Underflow       0

Overflow        0

 / ndf 2χ  0.998 / 1

Constant  2.998± 4.749 

Mean     01− 1.811e±05 − 8.083e

Sigma     0.1485± 0.4537 

1D pull distribution
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reg_asym_sam3 RMS (ppm)reg_asym_sam3 RMS (ppm)



0.0 1.0 2.0 3.0 4.0 5.0 6.0

8000−

6000−

4000−

2000−

0

2000

4000

6000

8000

 / ndf 2χ  2.825 / 6
p0         1432±674.3 − 

 / ndf 2χ  2.825 / 6
p0         1432±674.3 − 

reg_asym_sam4
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1D pull distribution

Mean   0.2398± 0.03114 

Std Dev    0.1696± 0.6345 

Underflow       0

Overflow        0

 / ndf 2χ  1.259 / 1

Constant  13.423± 2.863 

Mean      25.043± 6.576 

Sigma     5.310± 5.586 

1D pull distribution
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reg_asym_sam4 RMS (ppm)reg_asym_sam4 RMS (ppm)



0.0 1.0 2.0 3.0 4.0 5.0 6.0

3000−

2500−

2000−

1500−

1000−

500−

0

500

1000

 / ndf 2χ  4.329 / 6
p0        331.4±777.5 − 

 / ndf 2χ  4.329 / 6
p0        331.4±777.5 − 

reg_asym_sam5
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1D pull distribution

Mean   0.2971± 0.01897 

Std Dev    0.2101± 0.7861 

Underflow       0

Overflow        0

 / ndf 2χ  0.1944 / 2

Constant  2024.8± 188.2 

Mean      28.05± 23.22 

Sigma     5.694± 7.445 

1D pull distribution
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reg_asym_sam5 RMS (ppm)reg_asym_sam5 RMS (ppm)



0.0 1.0 2.0 3.0 4.0 5.0 6.0

4000−

3000−

2000−

1000−

0

1000

2000

3000

4000

5000
 / ndf 2χ  5.653 / 6

p0        650.7±764.8 − 
 / ndf 2χ  5.653 / 6

p0        650.7±764.8 − 

reg_asym_sam6
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1D pull distribution

Mean   0.3394± 0.0347 

Std Dev      0.24±  0.898 

Underflow       0

Overflow        0

 / ndf 2χ  0.257 / 1

Constant  2.008± 2.607 

Mean      1.25534±0.09757 − 

Sigma     1.4±   1.2 

1D pull distribution
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reg_asym_sam6 RMS (ppm)reg_asym_sam6 RMS (ppm)



0.0 1.0 2.0 3.0 4.0 5.0 6.0

4000−

3000−

2000−

1000−

0

1000

2000

3000

 / ndf 2χ  11.84 / 6
p0        437.4±140.5 − 

 / ndf 2χ  11.84 / 6
p0        437.4±140.5 − 

reg_asym_sam7
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1D pull distribution

Mean   0.4913±0.04219 − 

Std Dev    0.3474±    1.3 

Underflow       0

Overflow        0

 / ndf 2χ  0.4067 / 3

Constant  0.650± 1.194 

Mean      3.46244±0.01638 − 

Sigma     7.919± 3.367 

1D pull distribution
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reg_asym_sam7 RMS (ppm)reg_asym_sam7 RMS (ppm)



0.0 1.0 2.0 3.0 4.0 5.0 6.0

3000−

2000−

1000−

0

1000

2000

3000

4000

 / ndf 2χ  4.795 / 6
p0        510.5± 34.63 

 / ndf 2χ  4.795 / 6
p0        510.5± 34.63 

reg_asym_sam8

54
08

.0

54
08

.1

54
08

.2

54
08

.3

54
08

.4

54
09

.0

54
09

.1

1−
0.5−

0
0.5

1
1.5

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   0.3127±0.02708 − 

Std Dev    0.2211± 0.8272 

Underflow       0

Overflow        0

 / ndf 2χ  0.1568 / 2

Constant  1.198± 1.995 

Mean      0.659± 0.388 

Sigma     0.834± 1.273 

1D pull distribution
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reg_asym_sam8 RMS (ppm)reg_asym_sam8 RMS (ppm)



0.0 1.0 2.0 3.0 4.0 5.0 6.0

1400−

1200−

1000−

800−

600−

400−

200−

0

200

400

600

800

 / ndf 2χ  3.437 / 6
p0        195.4±172.3 − 

 / ndf 2χ  3.437 / 6
p0        195.4±172.3 − 

reg_asym_sam_15_avg
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1D pull distribution

Mean   0.2645±0.03481 − 

Std Dev    0.1871± 0.6999 

Underflow       0

Overflow        0

 / ndf 2χ  0.1944 / 2

Constant  2024.8± 188.2 

Mean      28.05± 23.22 

Sigma     5.694± 7.445 

1D pull distribution
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reg_asym_sam_15_avg RMS (ppm)reg_asym_sam_15_avg RMS (ppm)



0.0 1.0 2.0 3.0 4.0 5.0 6.0

10000−

5000−

0

5000

10000

 / ndf 2χ  9.383 / 6
p0         1210±835.1 − 

 / ndf 2χ  9.383 / 6
p0         1210±835.1 − 

reg_asym_sam_26_avg
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1D pull distribution

Mean   0.4376±0.01711 − 

Std Dev    0.3094±  1.158 

Underflow       0

Overflow        0

 / ndf 2χ  0.4042 / 3

Constant  0.719± 1.197 

Mean      17.905±1.122 − 

Sigma     8.579± 4.274 

1D pull distribution
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reg_asym_sam_26_avg RMS (ppm)reg_asym_sam_26_avg RMS (ppm)



0.0 1.0 2.0 3.0 4.0 5.0 6.0
8000−

6000−

4000−

2000−

0

2000

4000

6000

8000

10000

 / ndf 2χ  6.817 / 6
p0         1155±208.3 − 

 / ndf 2χ  6.817 / 6
p0         1155±208.3 − 

reg_asym_sam_37_avg
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1D pull distribution

Mean   0.3728± 0.0336 

Std Dev    0.2636± 0.9863 

Underflow       0

Overflow        0

 / ndf 2χ  0.8745 / 2

Constant  30932.7±  1013 

Mean      78.7±34.2 − 

Sigma     7.225± 9.393 

1D pull distribution
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reg_asym_sam_37_avg RMS (ppm)reg_asym_sam_37_avg RMS (ppm)



0.0 1.0 2.0 3.0 4.0 5.0 6.0
6000−

4000−

2000−

0

2000

4000

6000

 / ndf 2χ   3.04 / 6
p0        931.8±346.1 − 

 / ndf 2χ   3.04 / 6
p0        931.8±346.1 − 

reg_asym_sam_48_avg
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1D pull distribution

Mean   0.2489± 0.02148 

Std Dev     0.176± 0.6586 

Underflow       0

Overflow        0

 / ndf 2χ  1.092 / 2

Constant  0.85±  1.39 

Mean      1.3961±0.1216 − 

Sigma     2.226± 1.419 

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 4.0 5.0 6.0

1000−

0

1000

2000

3000

 / ndf 2χ  5.089 / 6
p0        374.8± 626.5 

 / ndf 2χ  5.089 / 6
p0        374.8± 626.5 

reg_asym_sam_15_dd
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1D pull distribution

Mean   0.3218±0.04492 − 

Std Dev    0.2276± 0.8515 

Underflow       0

Overflow        0

 / ndf 2χ  0.7663 / 2

Constant  28706.5±  3216 

Mean      29.74±31.24 − 

Sigma     7.262± 7.915 

1D pull distribution
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reg_asym_sam_15_dd RMS (ppm)reg_asym_sam_15_dd RMS (ppm)



0.0 1.0 2.0 3.0 4.0 5.0 6.0

6000−

4000−

2000−

0

2000

4000

6000

 / ndf 2χ  7.066 / 6
p0        947.8±125.5 − 

 / ndf 2χ  7.066 / 6
p0        947.8±125.5 − 

reg_asym_sam_26_dd
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1D pull distribution

Mean   0.3795±0.03338 − 

Std Dev    0.2684±  1.004 

Underflow       0

Overflow        0

 / ndf 2χ  0.6737 / 2

Constant  0.896± 1.446 

Mean      1.5047±0.1018 − 

Sigma     3.015± 1.903 

1D pull distribution
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reg_asym_sam_26_dd RMS (ppm)reg_asym_sam_26_dd RMS (ppm)



0.0 1.0 2.0 3.0 4.0 5.0 6.0

6000−

4000−

2000−

0

2000

4000

6000

8000
 / ndf 2χ  4.069 / 6

p0        956.6± 3.045 
 / ndf 2χ  4.069 / 6

p0        956.6± 3.045 

reg_asym_sam_37_dd
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1D pull distribution

Mean   0.2876± 0.04851 

Std Dev    0.2033± 0.7608 

Underflow       0

Overflow        0

 / ndf 2χ  0.8508 / 1

Constant  3.145± 4.499 

Mean      0.174216± 0.009293 

Sigma     0.1952± 0.4795 

1D pull distribution
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reg_asym_sam_37_dd RMS (ppm)reg_asym_sam_37_dd RMS (ppm)



0.0 1.0 2.0 3.0 4.0 5.0 6.0

3000−

2000−

1000−

0

1000

2000

3000

 / ndf 2χ  3.001 / 6
p0        536.6±299.9 − 

 / ndf 2χ  3.001 / 6
p0        536.6±299.9 − 

reg_asym_sam_48_dd
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1D pull distribution

Mean   0.2471± 0.03646 

Std Dev    0.1747± 0.6538 

Underflow       0

Overflow        0

 / ndf 2χ  0.02073 / 1

Constant  1.530± 2.876 

Mean      0.3245± 0.2878 

Sigma     0.319± 0.726 

1D pull distribution
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reg_asym_sam_48_dd RMS (ppm)reg_asym_sam_48_dd RMS (ppm)



0.0 1.0 2.0 3.0 4.0 5.0 6.0

15000−

10000−

5000−

0

5000

10000

15000
 / ndf 2χ  5.548 / 6

p0         2380±858.1 − 
 / ndf 2χ  5.548 / 6

p0         2380±858.1 − 

asym_sam1
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1D pull distribution

Mean   0.3345±0.09718 − 

Std Dev    0.2365± 0.8849 

Underflow       0

Overflow        0

 / ndf 2χ 09 / 0− 1.774e

Constant  1.266± 3.041 

Mean      3.9707±0.5333 − 

Sigma     2.499± 1.609 

1D pull distribution
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asym_sam1 RMS (ppm)asym_sam1 RMS (ppm)
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50−
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310×  / ndf 2χ  10.84 / 6

p0        2.413e+04± 3.042e+04 

 / ndf 2χ  10.84 / 6

p0        2.413e+04± 3.042e+04 

asym_sam2
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1D pull distribution

Mean     0.47±0.04913 − 

Std Dev    0.3324±  1.244 

Underflow       0

Overflow        0

 / ndf 2χ  0.4184 / 3

Constant  0.589± 1.165 

Mean      11.1344±0.8499 − 

Sigma     9.455± 4.851 

1D pull distribution
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310×  / ndf 2χ  10.61 / 6

p0        1.026e+04± 1.706e+04 

 / ndf 2χ  10.61 / 6

p0        1.026e+04± 1.706e+04 

asym_sam3
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1D pull distribution

Mean   0.4651±0.02817 − 

Std Dev    0.3289±  1.231 

Underflow       0

Overflow        0

 / ndf 2χ  0.4245 / 3

Constant  0.605± 1.155 

Mean      16.42±1.15 − 

Sigma     9.852± 5.466 

1D pull distribution
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asym_sam3 RMS (ppm)asym_sam3 RMS (ppm)
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20−
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310×  / ndf 2χ  10.15 / 6

p0         9344± 1.816e+04 
 / ndf 2χ  10.15 / 6

p0         9344± 1.816e+04 

asym_sam4
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1D pull distribution

Mean   0.4552± 0.00325 

Std Dev    0.3218±  1.204 

Underflow       0

Overflow        0

 / ndf 2χ  1.107 / 2

Constant  0.873± 1.387 

Mean      1.7227± 0.2782 

Sigma     3.108± 2.246 

1D pull distribution



5408.0 5408.1 5408.2 5408.3 5408.4 5409.0 5409.1

2400

2450

2500

2550

2600

2650

R
M

S
 (

pp
m

)
asym_sam4 RMS (ppm)asym_sam4 RMS (ppm)



0.0 1.0 2.0 3.0 4.0 5.0 6.0

10000−

5000−

0

5000

10000

 / ndf 2χ  5.122 / 6
p0         1937± 113.1 

 / ndf 2χ  5.122 / 6
p0         1937± 113.1 

asym_sam5
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1D pull distribution

Mean   0.3214± 0.09255 

Std Dev    0.2273± 0.8504 

Underflow       0

Overflow        0

 / ndf 2χ  0.4305 / 1

Constant  2.2e+05± 2.4e+04 

Mean      26.04± 34.83 

Sigma     7.804± 7.962 

1D pull distribution
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asym_sam5 RMS (ppm)asym_sam5 RMS (ppm)



0.0 1.0 2.0 3.0 4.0 5.0 6.0
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15000−
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5000−

0
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10000

 / ndf 2χ  9.223 / 6
p0         2084±2460 − 

 / ndf 2χ  9.223 / 6
p0         2084±2460 − 

asym_sam6
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1D pull distribution

Mean   0.4333± 0.06023 

Std Dev    0.3064±  1.146 

Underflow       0

Overflow        0

 / ndf 2χ  0.1782 / 1

Constant  1.700± 2.777 

Mean      0.8748± 0.3271 

Sigma     0.975± 1.323 

1D pull distribution
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asym_sam6 RMS (ppm)asym_sam6 RMS (ppm)
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0
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15000
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25000

 / ndf 2χ  9.552 / 6
p0         2389±  3727 

 / ndf 2χ  9.552 / 6
p0         2389±  3727 

asym_sam7
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1D pull distribution

Mean   0.4413±0.03434 − 

Std Dev    0.3121±  1.168 

Underflow       0

Overflow        0

 / ndf 2χ  0.4128 / 3

Constant  0.619± 1.179 

Mean      6.554±0.822 − 

Sigma     5.933± 3.724 

1D pull distribution



5408.0 5408.1 5408.2 5408.3 5408.4 5409.0 5409.1
626

628

630

632

634

636

638

640

642

644

R
M

S
 (

pp
m

)
asym_sam7 RMS (ppm)asym_sam7 RMS (ppm)
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0
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 / ndf 2χ  7.453 / 6
p0         1249±  1448 

 / ndf 2χ  7.453 / 6
p0         1249±  1448 

asym_sam8

54
08

.0

54
08

.1

54
08

.2

54
08

.3

54
08

.4

54
09

.0

54
09

.1

1.5−
1−

0.5−
0

0.5
1

1.5

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

2.2

1D pull distribution

Mean   0.3895±0.05103 − 

Std Dev    0.2754±  1.031 

Underflow       0

Overflow        0

 / ndf 2χ  0.04529 / 1

Constant  1.090± 2.183 

Mean      1.949± 0.402 

Sigma     2.158± 1.887 

1D pull distribution
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asym_sam8 RMS (ppm)asym_sam8 RMS (ppm)
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500−

0
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 / ndf 2χ  5.174 / 6
p0        290.1±370.8 − 

 / ndf 2χ  5.174 / 6
p0        290.1±370.8 − 

asym_sam_15_avg
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1D pull distribution

Mean   0.3232±0.08802 − 

Std Dev    0.2286± 0.8552 

Underflow       0

Overflow        0

 / ndf 2χ 08 / 0− 1.215e

Constant  4.824± 5.308 

Mean      0.3857± 0.3555 

Sigma     0.387± 0.827 

1D pull distribution
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310×  / ndf 2χ  10.95 / 6

p0        1.114e+04± 1.398e+04 

 / ndf 2χ  10.95 / 6

p0        1.114e+04± 1.398e+04 

asym_sam_26_avg
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1D pull distribution

Mean   0.4723±0.04762 − 

Std Dev     0.334±   1.25 

Underflow       0

Overflow        0

 / ndf 2χ  0.4184 / 3

Constant  0.589± 1.165 

Mean      11.1344±0.8499 − 

Sigma     9.455± 4.851 

1D pull distribution
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asym_sam_26_avg RMS (ppm)asym_sam_26_avg RMS (ppm)
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40000−

20000−

0

20000

40000

60000

 / ndf 2χ  10.45 / 6
p0         6301± 1.039e+04 

 / ndf 2χ  10.45 / 6
p0         6301± 1.039e+04 

asym_sam_37_avg
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1D pull distribution

Mean   0.4617±0.02934 − 

Std Dev    0.3265±  1.222 

Underflow       0

Overflow        0

 / ndf 2χ  0.4245 / 3

Constant  0.605± 1.155 

Mean      16.42±1.15 − 

Sigma     9.852± 5.466 

1D pull distribution
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0

20000
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 / ndf 2χ  10.08 / 6
p0         5164±  9851 

 / ndf 2χ  10.08 / 6
p0         5164±  9851 

asym_sam_48_avg
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1D pull distribution

Mean   0.4536±0.00476 − 

Std Dev    0.3207±    1.2 

Underflow       0

Overflow        0

 / ndf 2χ  0.4193 / 3

Constant  0.594± 1.166 

Mean      4.424280±0.009358 − 

Sigma     7.291± 3.736 

1D pull distribution
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0.0 1.0 2.0 3.0 4.0 5.0 6.0

10000−
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 / ndf 2χ  5.383 / 6
p0         2151±484.3 − 

 / ndf 2χ  5.383 / 6
p0         2151±484.3 − 

asym_sam_15_dd
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1D pull distribution

Mean   0.3295±0.09566 − 

Std Dev     0.233± 0.8717 

Underflow       0

Overflow        0

 / ndf 2χ  0.4312 / 1

Constant  7.204e+04± 1.505e+04 

Mean      24.95±33.33 − 

Sigma     7.923± 7.813 

1D pull distribution
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asym_sam_15_dd RMS (ppm)asym_sam_15_dd RMS (ppm)
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310×  / ndf 2χ  10.74 / 6

p0        1.301e+04± 1.643e+04 

 / ndf 2χ  10.74 / 6

p0        1.301e+04± 1.643e+04 

asym_sam_26_dd
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1D pull distribution

Mean   0.4679±0.05033 − 

Std Dev    0.3308±  1.238 

Underflow       0

Overflow        0

 / ndf 2χ  1.092 / 2

Constant  0.85±  1.39 

Mean      2.7923±0.5099 − 

Sigma     4.453± 2.838 

1D pull distribution
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 / ndf 2χ  10.81 / 6
p0         3968±  6678 

 / ndf 2χ  10.81 / 6
p0         3968±  6678 

asym_sam_37_dd
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1D pull distribution

Mean   0.4695±0.02641 − 

Std Dev     0.332±  1.242 

Underflow       0

Overflow        0

 / ndf 2χ  0.4245 / 3

Constant  0.605± 1.155 

Mean      16.42±1.15 − 

Sigma     9.852± 5.466 

1D pull distribution
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0.0 1.0 2.0 3.0 4.0 5.0 6.0

20000−

10000−

0

10000
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30000

40000

50000

 / ndf 2χ  10.15 / 6
p0         4215±  8299 

 / ndf 2χ  10.15 / 6
p0         4215±  8299 

asym_sam_48_dd
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1D pull distribution

Mean    0.455± 0.0136 

Std Dev    0.3218±  1.204 

Underflow       0

Overflow        0

 / ndf 2χ  1.107 / 2

Constant  0.873± 1.387 

Mean      1.7227± 0.2782 

Sigma     3.108± 2.246 

1D pull distribution
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 / ndf 2χ  11.37 / 6
p0        67.93±114.6 − 

 / ndf 2χ  11.37 / 6
p0        67.93±114.6 − 

diff_bpm4aX
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1D pull distribution

Mean   0.4815± 0.02387 

Std Dev    0.3405±  1.274 

Underflow       0

Overflow        0

 / ndf 2χ  0.4245 / 3

Constant  0.606± 1.155 

Mean      16.92±  1.15 

Sigma     9.703± 5.466 

1D pull distribution
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 / ndf 2χ   11.2 / 6
p0        69.44±120.2 − 

 / ndf 2χ   11.2 / 6
p0        69.44±120.2 − 

diff_bpm4eX
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1D pull distribution

Mean   0.4779± 0.02117 

Std Dev    0.3379±  1.264 

Underflow       0

Overflow        0

 / ndf 2χ  0.4193 / 3

Constant  0.594± 1.166 

Mean      4.431455± 0.009358 

Sigma     7.285± 3.736 

1D pull distribution
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 / ndf 2χ  4.312 / 6
p0        26.14± 22.41 

 / ndf 2χ  4.312 / 6
p0        26.14± 22.41 

diff_bpm4aY
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1D pull distribution

Mean   0.2948± 0.08778 

Std Dev    0.2085±   0.78 

Underflow       0

Overflow        0

 / ndf 2χ  0.4305 / 1

Constant  2.2e+05± 2.4e+04 

Mean      26.04± 34.83 

Sigma     7.804± 7.962 

1D pull distribution
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 / ndf 2χ  5.081 / 6
p0        22.67± 24.54 

 / ndf 2χ  5.081 / 6
p0        22.67± 24.54 
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1D pull distribution

Mean   0.3201± 0.09179 

Std Dev    0.2264±  0.847 

Underflow       0

Overflow        0

 / ndf 2χ  0.4305 / 1

Constant  2.2e+05± 2.4e+04 

Mean      26.04± 34.83 

Sigma     7.804± 7.962 
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