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• Fast check of a muon run may 2018: 

➡ Run 60250: ~350000 events, broad beam making sure a lot of channels are hit 
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Mean      0.015± 1.407 
Sigma     0.0052± 0.3932 

vavi5     1.502e+02± 1.099e+04 
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Beta2     0.0454± 0.9994 

Mean      0.015± 1.407 
Sigma     0.0052± 0.3932 

vavi5     1.502e+02± 1.099e+04 

Data
Vavilov Fit

    = 0.911VavilovMPV

ahc_hitEnergy {ahc_hitK == 23}
htemp_hitEnergy_perModule_bothGain_24

Entries  258207

Mean    1.398

Std Dev    0.8657
 / ndf 2χ  49.74 / 33

Kappa     0.050± 1.044 

Beta2     0.05166±0.07332 − 

Mean      0.016± 1.168 
Sigma     0.0060± 0.3384 

vavi5     2.249e+02± 1.262e+04 
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Kappa     0.050± 1.044 

Beta2     0.05166±0.07332 − 

Mean      0.016± 1.168 
Sigma     0.0060± 0.3384 

vavi5     2.249e+02± 1.262e+04 

Data
Vavilov Fit

    = 0.951VavilovMPV

ahc_hitEnergy {ahc_hitK == 24}

htemp_hitEnergy_perModule_bothGain_25

Entries  257597

Mean    1.424

Std Dev    0.8816
 / ndf 2χ  61.91 / 33

Kappa     0.058± 1.098 

Beta2     0.085±3.226 − 

Mean      0.0153± 0.4451 
Sigma     0.0057± 0.2182 

vavi5     4.996e+02± 1.921e+04 
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Std Dev    0.8816
 / ndf 2χ  61.91 / 33

Kappa     0.058± 1.098 

Beta2     0.085±3.226 − 

Mean      0.0153± 0.4451 
Sigma     0.0057± 0.2182 

vavi5     4.996e+02± 1.921e+04 

Data
Vavilov Fit

    = 0.976VavilovMPV

ahc_hitEnergy {ahc_hitK == 25}
htemp_hitEnergy_perModule_bothGain_26

Entries  259409

Mean    1.427

Std Dev     0.873
 / ndf 2χ     34 / 33

Kappa     0.3365± 0.6707 

Beta2     0.5±     1 

Mean      0.123± 1.503 
Sigma     0.0402± 0.4198 

vavi5     1.030e+03± 1.029e+04 
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Beta2     0.5±     1 

Mean      0.123± 1.503 
Sigma     0.0402± 0.4198 

vavi5     1.030e+03± 1.029e+04 

Data
Vavilov Fit

    = 0.967VavilovMPV

ahc_hitEnergy {ahc_hitK == 26}
htemp_hitEnergy_perModule_bothGain_27

Entries  256737

Mean    1.376

Std Dev    0.8682
 / ndf 2χ  58.65 / 33

Kappa     0.1245± 0.7439 

Beta2     0.819±1.015 − 

Mean      0.1891± 0.8027 
Sigma     0.0527± 0.2379 

vavi5     3.965e+03± 1.808e+04 
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Entries  256737

Mean    1.376

Std Dev    0.8682
 / ndf 2χ  58.65 / 33

Kappa     0.1245± 0.7439 

Beta2     0.819±1.015 − 

Mean      0.1891± 0.8027 
Sigma     0.0527± 0.2379 

vavi5     3.965e+03± 1.808e+04 

Data
Vavilov Fit

    = 0.922VavilovMPV

ahc_hitEnergy {ahc_hitK == 27}
htemp_hitEnergy_perModule_bothGain_28

Entries  257813

Mean    1.409

Std Dev    0.8764
 / ndf 2χ  70.47 / 35

Kappa     0.030± 0.681 

Beta2     0.0447± 0.9992 

Mean      0.017± 1.495 
Sigma     0.0056± 0.4251 

vavi5     1.392e+02± 1.029e+04 
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Beta2     0.0447± 0.9992 

Mean      0.017± 1.495 
Sigma     0.0056± 0.4251 

vavi5     1.392e+02± 1.029e+04 

Data
Vavilov Fit

    = 0.948VavilovMPV

ahc_hitEnergy {ahc_hitK == 28}
htemp_hitEnergy_perModule_bothGain_29

Entries  257853

Mean    1.415

Std Dev    0.8703
 / ndf 2χ  31.94 / 34

Kappa     0.0854± 0.5308 

Beta2     0.5450±0.5906 − 

Mean      0.1231± 0.8865 
Sigma     0.0394± 0.2326 

vavi5     3.175e+03± 1.855e+04 
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Kappa     0.0854± 0.5308 

Beta2     0.5450±0.5906 − 

Mean      0.1231± 0.8865 
Sigma     0.0394± 0.2326 

vavi5     3.175e+03± 1.855e+04 

Data
Vavilov Fit

    = 0.949VavilovMPV

ahc_hitEnergy {ahc_hitK == 29}
htemp_hitEnergy_perModule_bothGain_30

Entries  252806

Mean    1.317

Std Dev    0.8368
 / ndf 2χ  80.29 / 33

Kappa     0.320± 0.838 

Beta2     0.3±     1 

Mean      0.130± 1.483 
Sigma     0.0396± 0.4252 

vavi5     9.782e+02± 1.013e+04 
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Beta2     0.3±     1 

Mean      0.130± 1.483 
Sigma     0.0396± 0.4252 

vavi5     9.782e+02± 1.013e+04 

Data
Vavilov Fit

    = 0.868VavilovMPV

ahc_hitEnergy {ahc_hitK == 30}

htemp_hitEnergy_perModule_bothGain_31

Entries  249693

Mean    1.278

Std Dev    0.8266
 / ndf 2χ  33.87 / 31

Kappa     0.200± 1.182 

Beta2     0.3744±0.3401 − 

Mean      0.0702± 0.9872 
Sigma     0.0018± 0.3079 

vavi5     3.627e+01± 1.389e+04 
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Mean      0.0702± 0.9872 
Sigma     0.0018± 0.3079 

vavi5     3.627e+01± 1.389e+04 

Data
Vavilov Fit

    = 0.84VavilovMPV

ahc_hitEnergy {ahc_hitK == 31}
htemp_hitEnergy_perModule_bothGain_32

Entries  256011

Mean      1.4

Std Dev    0.8733
 / ndf 2χ  47.99 / 33

Kappa     0.7883± 0.7315 

Beta2     1.0266± 0.9998 

Mean      0.150± 1.521 
Sigma     0.0480± 0.4298 

vavi5     1.165e+03± 1.003e+04 
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Kappa     0.7883± 0.7315 

Beta2     1.0266± 0.9998 

Mean      0.150± 1.521 
Sigma     0.0480± 0.4298 

vavi5     1.165e+03± 1.003e+04 

Data
Vavilov Fit

    = 0.944VavilovMPV

ahc_hitEnergy {ahc_hitK == 32}
htemp_hitEnergy_perModule_bothGain_33

Entries  256964

Mean    1.397

Std Dev    0.8666
 / ndf 2χ  39.92 / 33

Kappa     0.253± 1.322 

Beta2     0.4682±0.5905 − 

Mean      0.101± 1.058 
Sigma     0.0021± 0.3361 

vavi5     3.303e+01± 1.256e+04 
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Kappa     0.253± 1.322 

Beta2     0.4682±0.5905 − 

Mean      0.101± 1.058 
Sigma     0.0021± 0.3361 

vavi5     3.303e+01± 1.256e+04 

Data
Vavilov Fit

    = 0.951VavilovMPV

ahc_hitEnergy {ahc_hitK == 33}
htemp_hitEnergy_perModule_bothGain_34

Entries  256669
Mean     1.43
Std Dev    0.8791

 / ndf 2χ  55.97 / 34
Kappa     0.2316± 0.9487 
Beta2     0.7092± 0.8788 
Mean      0.325± 1.656 
Sigma     0.0898± 0.4701 
vavi5     1763.1±  9171 
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Kappa     0.2316± 0.9487 
Beta2     0.7092± 0.8788 
Mean      0.325± 1.656 
Sigma     0.0898± 0.4701 
vavi5     1763.1±  9171 

Data
Vavilov Fit

    = 0.976VavilovMPV

ahc_hitEnergy {ahc_hitK == 34}
htemp_hitEnergy_perModule_bothGain_35

Entries  257370
Mean    1.423
Std Dev    0.8827

 / ndf 2χ  37.26 / 35
Kappa     0.4043± 0.8584 
Beta2     0.4050± 0.9574 
Mean      0.115± 1.634 
Sigma     0.0354± 0.4626 
vavi5     746.8±  9314 

0 1 2 3 4 5 60

1000

2000

3000

4000

5000 htemp_hitEnergy_perModule_bothGain_35

Entries  257370
Mean    1.423
Std Dev    0.8827
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Kappa     0.4043± 0.8584 
Beta2     0.4050± 0.9574 
Mean      0.115± 1.634 
Sigma     0.0354± 0.4626 
vavi5     746.8±  9314 

Data
Vavilov Fit

    = 0.971VavilovMPV

ahc_hitEnergy {ahc_hitK == 35}
htemp_hitEnergy_perModule_bothGain_36

Entries  257319
Mean     1.41
Std Dev    0.8694

 / ndf 2χ   47.8 / 34
Kappa     0.163± 1.347 
Beta2     0.372± 0.489 
Mean      0.264± 1.596 
Sigma     0.0661± 0.4594 
vavi5     1341.7±  9251 
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 / ndf 2χ   47.8 / 34
Kappa     0.163± 1.347 
Beta2     0.372± 0.489 
Mean      0.264± 1.596 
Sigma     0.0661± 0.4594 
vavi5     1341.7±  9251 

Data
Vavilov Fit

    = 0.963VavilovMPV

ahc_hitEnergy {ahc_hitK == 36}

htemp_hitEnergy_perModule_bothGain_37

Entries  257666

Mean    1.467

Std Dev    0.8964
 / ndf 2χ  52.25 / 34

Kappa     0.1854± 0.8806 

Beta2     0.3152± 0.1633 

Mean      0.048± 1.269 
Sigma     0.0027± 0.3564 

vavi5     1.188e+02± 1.187e+04 
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 / ndf 2χ  52.25 / 34

Kappa     0.1854± 0.8806 

Beta2     0.3152± 0.1633 

Mean      0.048± 1.269 
Sigma     0.0027± 0.3564 

vavi5     1.188e+02± 1.187e+04 

Data
Vavilov Fit

    = 1.005VavilovMPV

ahc_hitEnergy {ahc_hitK == 37}
htemp_hitEnergy_perModule_bothGain_38

Entries  257007
Mean    1.431
Std Dev    0.8891

 / ndf 2χ  50.71 / 36
Kappa     0.4041± 0.8008 
Beta2     0.4441± 0.9999 
Mean      0.16±  1.64 
Sigma     0.0481± 0.4764 
vavi5     961.8±  9160 
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Kappa     0.4041± 0.8008 
Beta2     0.4441± 0.9999 
Mean      0.16±  1.64 
Sigma     0.0481± 0.4764 
vavi5     961.8±  9160 

Data
Vavilov Fit

    = 0.967VavilovMPV

ahc_hitEnergy {ahc_hitK == 38}

htemp_hitEnergy_perModule_bothGain_1

Entries  255063

Mean    1.371

Std Dev    0.7802
 / ndf 2χ  46.86 / 31

Kappa     0.206± 1.041 

Beta2     0.3487±0.2221 − 

Mean      0.057± 1.159 
Sigma     0.0035± 0.3211 

vavi5     1.833e+02± 1.346e+04 
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Beta2     0.3487±0.2221 − 

Mean      0.057± 1.159 
Sigma     0.0035± 0.3211 

vavi5     1.833e+02± 1.346e+04 

Data
Vavilov Fit

    = 1.0VavilovMPV

ahc_hitEnergy {ahc_hitK == 1}
htemp_hitEnergy_perModule_bothGain_2

Entries  251017
Mean    1.397
Std Dev    0.8187

 / ndf 2χ  42.41 / 30
Kappa     0.5191± 0.8014 
Beta2     0.6±     1 
Mean      0.167± 1.589 
Sigma     0.0517± 0.4186 
vavi5     1273.0±  9929 
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Beta2     0.6±     1 
Mean      0.167± 1.589 
Sigma     0.0517± 0.4186 
vavi5     1273.0±  9929 

Data
Vavilov Fit

    = 0.998VavilovMPV

ahc_hitEnergy {ahc_hitK == 2}
htemp_hitEnergy_perModule_bothGain_3

Entries  258604
Mean    1.417
Std Dev    0.8344

 / ndf 2χ  29.24 / 30
Kappa     0.6158± 0.8159 
Beta2     0.6922± 0.9996 
Mean      0.172± 1.607 
Sigma     0.0528± 0.4232 
vavi5     1298.8±  9997 
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 / ndf 2χ  29.24 / 30
Kappa     0.6158± 0.8159 
Beta2     0.6922± 0.9996 
Mean      0.172± 1.607 
Sigma     0.0528± 0.4232 
vavi5     1298.8±  9997 

Data
Vavilov Fit

    = 1.004VavilovMPV

ahc_hitEnergy {ahc_hitK == 3}
htemp_hitEnergy_perModule_bothGain_4

Entries  258400

Mean    1.418

Std Dev     0.847
 / ndf 2χ  68.42 / 30

Kappa     0.072± 1.373 

Beta2     0.0579±0.7498 − 

Mean      0.017± 1.065 
Sigma     0.0071± 0.3204 

vavi5     2.843e+02± 1.302e+04 
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Beta2     0.0579±0.7498 − 

Mean      0.017± 1.065 
Sigma     0.0071± 0.3204 

vavi5     2.843e+02± 1.302e+04 

Data
Vavilov Fit

    = 1.003VavilovMPV

ahc_hitEnergy {ahc_hitK == 4}
htemp_hitEnergy_perModule_bothGain_5

Entries  259562

Mean    1.429

Std Dev    0.8563
 / ndf 2χ  44.99 / 32

Kappa     0.253± 1.123 

Beta2     0.82±  0.47 

Mean      0.32±  1.49 
Sigma     0.0680± 0.4046 

vavi5     1.704e+03± 1.044e+04 
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Sigma     0.0680± 0.4046 

vavi5     1.704e+03± 1.044e+04 

Data
Vavilov Fit

    = 0.999VavilovMPV

ahc_hitEnergy {ahc_hitK == 5}
htemp_hitEnergy_perModule_bothGain_6

Entries  259989
Mean    1.427
Std Dev    0.8511

 / ndf 2χ  41.47 / 30
Kappa     0.1460± 0.9693 
Beta2     0.3613± 0.9672 
Mean      0.176± 1.701 
Sigma     0.0509± 0.4551 
vavi5     1062.3±  9268 
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Sigma     0.0509± 0.4551 
vavi5     1062.3±  9268 

Data
Vavilov Fit

    = 1.001VavilovMPV

ahc_hitEnergy {ahc_hitK == 6}

htemp_hitEnergy_perModule_bothGain_7

Entries  260292

Mean    1.432

Std Dev    0.8566
 / ndf 2χ  61.81 / 31

Kappa     0.228± 1.098 

Beta2     0.4138±0.1837 − 

Mean      0.078± 1.188 
Sigma     0.0023± 0.3306 

vavi5     3.977e+01± 1.267e+04 
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Data
Vavilov Fit

    = 0.998VavilovMPV

ahc_hitEnergy {ahc_hitK == 7}
htemp_hitEnergy_perModule_bothGain_8

Entries  261489

Mean    1.437

Std Dev    0.8716
 / ndf 2χ  42.77 / 31

Kappa     0.0472± 0.9544 

Beta2     0.05313± 0.07051 

Mean      0.016± 1.235 
Sigma     0.0060± 0.3326 

vavi5     2.303e+02± 1.279e+04 
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vavi5     2.303e+02± 1.279e+04 

Data
Vavilov Fit

    = 0.998VavilovMPV

ahc_hitEnergy {ahc_hitK == 8}
htemp_hitEnergy_perModule_bothGain_9

Entries  260041

Mean    1.443

Std Dev    0.8745
 / ndf 2χ  38.49 / 32

Kappa     0.242± 1.426 

Beta2     0.4960± 0.1829 

Mean      0.211± 1.474 
Sigma     0.0439± 0.4177 

vavi5     1.028e+03± 1.005e+04 
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Data
Vavilov Fit

    = 1.0VavilovMPV

ahc_hitEnergy {ahc_hitK == 9}
htemp_hitEnergy_perModule_bothGain_10

Entries  261570
Mean    1.441
Std Dev    0.8684

 / ndf 2χ  38.69 / 32
Kappa     0.106± 1.145 
Beta2     0.4180± 0.6848 
Mean      0.215± 1.643 
Sigma     0.0532± 0.4497 
vavi5     1100.1±  9480 
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Sigma     0.0532± 0.4497 
vavi5     1100.1±  9480 

Data
Vavilov Fit

    = 1.001VavilovMPV

ahc_hitEnergy {ahc_hitK == 10}
htemp_hitEnergy_perModule_bothGain_11

Entries  261912

Mean    1.436

Std Dev     0.855
 / ndf 2χ   38.8 / 31

Kappa     0.148± 1.036 

Beta2     0.831±1.333 − 

Mean      0.1884± 0.8486 
Sigma     0.0336± 0.2607 

vavi5     2.045e+03± 1.623e+04 
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Mean      0.1884± 0.8486 
Sigma     0.0336± 0.2607 

vavi5     2.045e+03± 1.623e+04 

Data
Vavilov Fit

    = 1.004VavilovMPV
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TB May 2018 Energy deposition
Comparison new vs. old  AT Pedestals and MIP Constants 

• Fast check of a muon run may 2018: 

➡ Run 60250: ~350000 events, broad beam making sure a lot of channels are hit 

➡ Vavilov fit for fast MPV Check

| MIP Calibration |  Daniel Heuchel, 24. August, 2018 |  
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