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CaliceSoft
Implemented HG/LG Pedestal feature

• Feature was implemented to treat HG and LG Pedestals and their corresponding 
offsets in individual DB collections! 

➡ Treat HG/LG hits individually in terms of pedestal subtraction! 

➡ Environment to test new LG pedestals set 
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CaliceSoft
Implemented HG/LG Pedestal feature
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LG ped = HG ped 
LG ped offsets = HG ped offsets

LG ped = high fake values 
LG ped offsets = fake values +-100ADC

• Feature was implemented to treat HG and LG Pedestals and their corresponding 
offsets in individual DB collections! 

➡ Treat HG/LG hits individually in terms of pedestal subtraction! 

➡ Environment to test new LG pedestals set 
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CaliceSoft
Implemented HG/LG Pedestal feature

LG ped = HG ped 
LG ped offsets = HG ped offsets

LG ped = high fake values 
LG ped offsets = fake values +-100ADC

HG Cell Occupancy

• Feature was implemented to treat HG and LG Pedestals and their corresponding 
offsets in individual DB collections! 

➡ Treat HG/LG hits individually in terms of pedestal subtraction! 

➡ Environment to test new LG pedestals set 
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CaliceSoft
Implemented HG/LG Pedestal feature

LG ped = HG 
LG ped offsets = HG ped offsets LG Cell Occupancy LG ped = HG ped 

LG ped offsets = fake values +-100ADC

• Feature was implemented to treat HG and LG Pedestals and their corresponding 
offsets in individual DB collections! 

➡ Treat HG/LG hits individually in terms of pedestal subtraction! 

➡ Environment to test new LG pedestals set 
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Memory-Cell Pedestal Correction
Observed „feature“ - Bump at 2.5 MIP for Module 23

➡ Bump appears at 2.5 MIP with latest memory-cell pedestal correction feature in 
reco of hit energy in global scale for all type of data! 
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➡ Bump appears at 2.5 MIP with latest memory-cell pedestal correction feature in 
reco of hit energy in global scale for all type of data! 
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htemp_hitEnergy_perModule_bothGain_3

Entries  8968390

Mean    1.406

Std Dev    0.8193
 / ndf 2χ  129.9 / 53

Kappa     0.101± 1.293 

Beta2     0.0890±0.2612 − 

Mean      0.063± 1.215 
Sigma     0.0194± 0.3409 

vavi5     1.225e+04± 2.133e+05 

0 1 2 3 4 5 60

10000

20000

30000

40000

50000

60000

70000

80000

90000
htemp_hitEnergy_perModule_bothGain_3

Entries  8968390

Mean    1.406

Std Dev    0.8193
 / ndf 2χ  129.9 / 53

Kappa     0.101± 1.293 

Beta2     0.0890±0.2612 − 

Mean      0.063± 1.215 
Sigma     0.0194± 0.3409 

vavi5     1.225e+04± 2.133e+05 

Data
Vavilov Fit

    = 1.003VavilovMPV

ahc_hitEnergy {ahc_hitK == 3}
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ahc_hitEnergy {ahc_hitK == 4}
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Data
Vavilov Fit

    = 1.001VavilovMPV

ahc_hitEnergy {ahc_hitK == 20}
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Entries  8944509

Mean    1.446

Std Dev    0.8862
 / ndf 2χ    445 / 58

Kappa     0.045± 1.131 
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Sigma     0.0155± 0.3779 

vavi5     7.637e+03± 1.917e+05 
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Data
Vavilov Fit

    = 0.999VavilovMPV

ahc_hitEnergy {ahc_hitK == 21}
htemp_hitEnergy_perModule_bothGain_22

Entries  8953202

Mean    1.443

Std Dev    0.8713
 / ndf 2χ  100.3 / 57

Kappa     0.0500± 0.9115 

Beta2     0.105±0.288 − 

Mean      0.018± 1.101 
Sigma     0.0006± 0.3036 

vavi5     5.506e+02± 2.382e+05 
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Vavilov Fit

    = 0.999VavilovMPV

ahc_hitEnergy {ahc_hitK == 22}
htemp_hitEnergy_perModule_bothGain_23

Entries  8971854

Mean    1.441

Std Dev    0.8721
 / ndf 2χ  137.3 / 56

Kappa     0.020± 1.071 

Beta2     0.0690± 0.4526 

Mean      0.05±  1.46 
Sigma     0.0123± 0.3974 

vavi5     5.788e+03± 1.826e+05 
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Data
Vavilov Fit

    = 0.999VavilovMPV

ahc_hitEnergy {ahc_hitK == 23}
htemp_hitEnergy_perModule_bothGain_24

Entries  8931363

Mean     1.45

Std Dev    0.8891
 / ndf 2χ  137.6 / 58

Kappa     0.030± 1.149 

Beta2     0.2136±0.1107 − 

Mean      0.083± 1.244 
Sigma     0.0173± 0.3621 

vavi5     9.448e+03± 2.008e+05 

0 1 2 3 4 5 60

10000

20000

30000

40000

50000

60000

70000

80000

90000
htemp_hitEnergy_perModule_bothGain_24

Entries  8931363

Mean     1.45

Std Dev    0.8891
 / ndf 2χ  137.6 / 58

Kappa     0.030± 1.149 

Beta2     0.2136±0.1107 − 

Mean      0.083± 1.244 
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Data
Vavilov Fit

    = 0.999VavilovMPV

ahc_hitEnergy {ahc_hitK == 24}

htemp_hitEnergy_perModule_bothGain_25

Entries  8920737

Mean    1.448

Std Dev    0.8807
 / ndf 2χ  229.2 / 58

Kappa     0.05±  1.03 

Beta2     0.2314± 0.4307 

Mean      0.095± 1.439 
Sigma     0.0219± 0.3969 

vavi5     9.796e+03± 1.828e+05 

0 1 2 3 4 5 60

10000

20000

30000

40000

50000

60000

70000

80000

90000 htemp_hitEnergy_perModule_bothGain_25

Entries  8920737

Mean    1.448

Std Dev    0.8807
 / ndf 2χ  229.2 / 58

Kappa     0.05±  1.03 

Beta2     0.2314± 0.4307 

Mean      0.095± 1.439 
Sigma     0.0219± 0.3969 

vavi5     9.796e+03± 1.828e+05 

Data
Vavilov Fit

    = 0.999VavilovMPV

ahc_hitEnergy {ahc_hitK == 25}
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Entries  8838565
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vavi5     5.183e+03± 1.652e+05 

Data
Vavilov Fit

    = 1.001VavilovMPV

ahc_hitEnergy {ahc_hitK == 26}
htemp_hitEnergy_perModule_bothGain_27

Entries  8926989
Mean    1.448
Std Dev    0.8871

 / ndf 2χ  154.9 / 58
Kappa     0.051± 1.204 
Beta2     0.14873± 0.09695 
Mean      0.052± 1.353 
Sigma     0.0095± 0.3872 
vavi5     4.45e+03± 1.87e+05 
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Data
Vavilov Fit

    = 0.999VavilovMPV

ahc_hitEnergy {ahc_hitK == 27}
htemp_hitEnergy_perModule_bothGain_28

Entries  8904368

Mean    1.456

Std Dev     0.893
 / ndf 2χ  206.6 / 60

Kappa     0.0534± 0.9743 

Beta2     0.1160±0.4024 − 

Mean      0.023± 1.087 
Sigma     0.0005± 0.3197 

vavi5     2.905e+02± 2.277e+05 
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vavi5     2.905e+02± 2.277e+05 

Data
Vavilov Fit

    = 0.999VavilovMPV

ahc_hitEnergy {ahc_hitK == 28}
htemp_hitEnergy_perModule_bothGain_29

Entries  8903741

Mean     1.45

Std Dev    0.8799
 / ndf 2χ  171.2 / 58

Kappa     0.011± 1.017 

Beta2     0.013±0.514 − 

Mean      0.003± 1.061 
Sigma     0.0014± 0.3089 

vavi5     1.041e+03± 2.325e+05 
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Data
Vavilov Fit

    = 1.001VavilovMPV

ahc_hitEnergy {ahc_hitK == 29}
htemp_hitEnergy_perModule_bothGain_30

Entries  8884153

Mean    1.456

Std Dev    0.8924
 / ndf 2χ  187.9 / 59

Kappa     0.039± 1.099 

Beta2     0.1195± 0.2473 

Mean      0.069± 1.389 
Sigma     0.0182± 0.3942 

vavi5     8.479e+03± 1.836e+05 
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Sigma     0.0182± 0.3942 

vavi5     8.479e+03± 1.836e+05 

Data
Vavilov Fit

    = 1.0VavilovMPV

ahc_hitEnergy {ahc_hitK == 30}

htemp_hitEnergy_perModule_bothGain_31

Entries  8857130

Mean    1.464

Std Dev    0.9014
 / ndf 2χ  227.9 / 60

Kappa     0.053± 1.274 

Beta2     0.2511±0.2504 − 

Mean      0.091± 1.242 
Sigma     0.0156± 0.3831 

vavi5     7.501e+03± 1.894e+05 
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Data
Vavilov Fit

    = 1.004VavilovMPV

ahc_hitEnergy {ahc_hitK == 31}
htemp_hitEnergy_perModule_bothGain_32

Entries  8880148

Mean    1.453

Std Dev    0.8917
 / ndf 2χ  212.9 / 60

Kappa     0.034± 1.108 

Beta2     0.15711± 0.09566 

Mean      0.06±  1.32 
Sigma     0.0136± 0.3798 

vavi5     6.717e+03± 1.907e+05 

0 1 2 3 4 5 60

10000

20000

30000

40000

50000

60000

70000

80000
htemp_hitEnergy_perModule_bothGain_32

Entries  8880148

Mean    1.453

Std Dev    0.8917
 / ndf 2χ  212.9 / 60

Kappa     0.034± 1.108 

Beta2     0.15711± 0.09566 

Mean      0.06±  1.32 
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Data
Vavilov Fit

    = 0.998VavilovMPV

ahc_hitEnergy {ahc_hitK == 32}
htemp_hitEnergy_perModule_bothGain_33

Entries  8862257

Mean    1.453

Std Dev    0.8911
 / ndf 2χ  355.1 / 58

Kappa     0.0126± 0.8491 

Beta2     0.201±0.663 − 

Mean      0.0554± 0.9772 
Sigma     0.0124± 0.2798 

vavi5     1.135e+04± 2.575e+05 
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Data
Vavilov Fit

    = 0.998VavilovMPV

ahc_hitEnergy {ahc_hitK == 33}
htemp_hitEnergy_perModule_bothGain_34

Entries  8828227

Mean    1.456

Std Dev    0.8852
 / ndf 2χ  212.1 / 58
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Mean      0.08±  1.16 
Sigma     0.0194± 0.3473 

vavi5     1.167e+04± 2.071e+05 
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Mean      0.08±  1.16 
Sigma     0.0194± 0.3473 

vavi5     1.167e+04± 2.071e+05 

Data
Vavilov Fit

    = 1.001VavilovMPV

ahc_hitEnergy {ahc_hitK == 34}
htemp_hitEnergy_perModule_bothGain_35

Entries  8849080

Mean    1.455

Std Dev    0.8947
 / ndf 2χ  431.6 / 60

Kappa     0.031± 1.083 

Beta2     0.1997± 0.1841 

Mean      0.084± 1.355 
Sigma     0.0188± 0.3909 

vavi5     8.702e+03± 1.856e+05 
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Data
Vavilov Fit

    = 0.998VavilovMPV

ahc_hitEnergy {ahc_hitK == 35}
htemp_hitEnergy_perModule_bothGain_36

Entries  8803851

Mean     1.46

Std Dev      0.89
 / ndf 2χ  262.6 / 60

Kappa     0.032± 1.026 

Beta2     0.1854± 0.5339 

Mean      0.089± 1.515 
Sigma     0.0218± 0.4291 

vavi5     8.331e+03± 1.683e+05 
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Data
Vavilov Fit

    = 1.0VavilovMPV

ahc_hitEnergy {ahc_hitK == 36}

htemp_hitEnergy_perModule_bothGain_37

Entries  8805852

Mean    1.455

Std Dev    0.8911
 / ndf 2χ  291.3 / 59

Kappa     0.072± 1.058 

Beta2     0.2241± 0.3309 

Mean      0.083± 1.411 
Sigma     0.0175± 0.3996 

vavi5     7.626e+03± 1.798e+05 
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vavi5     7.626e+03± 1.798e+05 

Data
Vavilov Fit

    = 0.997VavilovMPV

ahc_hitEnergy {ahc_hitK == 37}
htemp_hitEnergy_perModule_bothGain_38

Entries  8821726

Mean    1.458

Std Dev    0.8924
 / ndf 2χ  378.3 / 61

Kappa     0.0690± 0.9065 

Beta2     0.2988± 0.4323 

Mean      0.1±   1.4 
Sigma     0.0263± 0.3971 

vavi5     1.155e+04± 1.832e+05 
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Mean      0.1±   1.4 
Sigma     0.0263± 0.3971 

vavi5     1.155e+04± 1.832e+05 

Data
Vavilov Fit

    = 0.997VavilovMPV

ahc_hitEnergy {ahc_hitK == 38}

➡ Check pedestals and offsets for layer 14 = module 23 for May and June 
TB, for October pedestals no bump!!

Memory-Cell Pedestal Correction
Observed „feature“ - Bump at 2.5 MIP for Module 23

3| Wrap-Up: Software, MIPs and SSF|  Daniel Heuchel, 18. December, 2018 |  



| Software and MIP Status |  Daniel Heuchel, 15. December, 2018 |  

➡ Bump appears at 2.5 MIP with latest memory-cell pedestal correction feature in 
reco of hit energy in global scale for all type of data! 
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ahc_hitEnergy_zoom_all_channels

Data
Langaus Fit

    = 1.0LangausMPV
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Std Dev    0.7831
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Kappa     0.011± 1.022 
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Mean      0.00±  1.05 
Sigma     0.0014± 0.2906 

vavi5     1.142e+03± 2.547e+05 
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Data
Vavilov Fit

    = 0.998VavilovMPV

ahc_hitEnergy {ahc_hitK == 1}
htemp_hitEnergy_perModule_bothGain_2

Entries  8800698

Mean      1.4

Std Dev    0.8196
 / ndf 2χ  144.6 / 54

Kappa     0.036± 1.103 

Beta2     0.14745± 0.05864 

Mean      0.061± 1.281 
Sigma     0.0147± 0.3466 

vavi5     8.797e+03± 2.085e+05 
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Data
Vavilov Fit

    = 1.0VavilovMPV

ahc_hitEnergy {ahc_hitK == 2}
htemp_hitEnergy_perModule_bothGain_3

Entries  8968390
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 / ndf 2χ  129.9 / 53

Kappa     0.101± 1.293 
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Mean      0.063± 1.215 
Sigma     0.0194± 0.3409 

vavi5     1.225e+04± 2.133e+05 
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Data
Vavilov Fit

    = 1.003VavilovMPV

ahc_hitEnergy {ahc_hitK == 3}
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Data
Vavilov Fit

    = 0.999VavilovMPV

ahc_hitEnergy {ahc_hitK == 4}
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Kappa     0.055± 1.134 
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vavi5     6.10e+03± 2.08e+05 
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Data
Vavilov Fit

    = 1.0VavilovMPV

ahc_hitEnergy {ahc_hitK == 5}
htemp_hitEnergy_perModule_bothGain_6

Entries  9010919

Mean    1.425

Std Dev     0.846
 / ndf 2χ  127.2 / 54

Kappa     0.063± 1.066 

Beta2     0.1365±0.6328 − 

Mean      0.026± 1.033 
Sigma     0.0005± 0.2905 

vavi5     4.501e+02± 2.487e+05 
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Entries  9010919

Mean    1.425

Std Dev     0.846
 / ndf 2χ  127.2 / 54

Kappa     0.063± 1.066 

Beta2     0.1365±0.6328 − 

Mean      0.026± 1.033 
Sigma     0.0005± 0.2905 

vavi5     4.501e+02± 2.487e+05 

Data
Vavilov Fit

    = 1.0VavilovMPV

ahc_hitEnergy {ahc_hitK == 6}

htemp_hitEnergy_perModule_bothGain_7

Entries  9021603

Mean     1.43

Std Dev    0.8525
 / ndf 2χ  131.5 / 54

Kappa     0.011± 1.104 

Beta2     0.1056± 0.3151 

Mean      0.055± 1.398 
Sigma     0.0138± 0.3781 

vavi5     7.023e+03± 1.928e+05 
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Entries  9021603

Mean     1.43

Std Dev    0.8525
 / ndf 2χ  131.5 / 54

Kappa     0.011± 1.104 

Beta2     0.1056± 0.3151 

Mean      0.055± 1.398 
Sigma     0.0138± 0.3781 

vavi5     7.023e+03± 1.928e+05 

Data
Vavilov Fit

    = 1.0VavilovMPV

ahc_hitEnergy {ahc_hitK == 7}
htemp_hitEnergy_perModule_bothGain_8

Entries  9029545

Mean    1.431

Std Dev    0.8582
 / ndf 2χ  113.4 / 54

Kappa     0.0220± 0.9764 

Beta2     0.117± 0.728 

Mean      0.055± 1.548 
Sigma     0.0143± 0.4107 

vavi5     6.250e+03± 1.778e+05 
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Entries  9029545

Mean    1.431

Std Dev    0.8582
 / ndf 2χ  113.4 / 54

Kappa     0.0220± 0.9764 

Beta2     0.117± 0.728 

Mean      0.055± 1.548 
Sigma     0.0143± 0.4107 

vavi5     6.250e+03± 1.778e+05 

Data
Vavilov Fit

    = 0.999VavilovMPV

ahc_hitEnergy {ahc_hitK == 8}
htemp_hitEnergy_perModule_bothGain_9

Entries  8999378

Mean    1.436

Std Dev    0.8642
 / ndf 2χ  147.8 / 56

Kappa     0.062± 1.098 

Beta2     0.1377±0.6857 − 

Mean      0.027± 1.025 
Sigma     0.000± 0.297 

vavi5     1.880e+02± 2.431e+05 
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Entries  8999378

Mean    1.436

Std Dev    0.8642
 / ndf 2χ  147.8 / 56

Kappa     0.062± 1.098 

Beta2     0.1377±0.6857 − 

Mean      0.027± 1.025 
Sigma     0.000± 0.297 

vavi5     1.880e+02± 2.431e+05 

Data
Vavilov Fit

    = 1.0VavilovMPV

ahc_hitEnergy {ahc_hitK == 9}
htemp_hitEnergy_perModule_bothGain_10

Entries  9024019

Mean    1.436

Std Dev    0.8651
 / ndf 2χ  2.519e+04 / 55

Kappa     1.0000± 0.4353 

Beta2     1.0000± 0.5555 

Mean      1.000± 1.237 
Sigma     1.0000± 0.3968 

vavi5     1.143e+02± 2.475e+05 
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Entries  9024019

Mean    1.436

Std Dev    0.8651
 / ndf 2χ  2.519e+04 / 55

Kappa     1.0000± 0.4353 

Beta2     1.0000± 0.5555 

Mean      1.000± 1.237 
Sigma     1.0000± 0.3968 

vavi5     1.143e+02± 2.475e+05 

Data
Vavilov Fit

    = 0.973VavilovMPV

ahc_hitEnergy {ahc_hitK == 10}
htemp_hitEnergy_perModule_bothGain_11

Entries  9031159

Mean    1.435

Std Dev    0.8619
 / ndf 2χ  120.9 / 55

Kappa     0.011± 1.382 

Beta2     0.0087± 0.2885 

Mean      0.004± 1.505 
Sigma     0.0012± 0.4164 

vavi5     4.689e+02± 1.741e+05 
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Entries  9031159

Mean    1.435

Std Dev    0.8619
 / ndf 2χ  120.9 / 55

Kappa     0.011± 1.382 

Beta2     0.0087± 0.2885 

Mean      0.004± 1.505 
Sigma     0.0012± 0.4164 

vavi5     4.689e+02± 1.741e+05 

Data
Vavilov Fit

    = 1.001VavilovMPV

ahc_hitEnergy {ahc_hitK == 11}
htemp_hitEnergy_perModule_bothGain_12

Entries  9016802

Mean     1.44

Std Dev    0.8684
 / ndf 2χ  141.8 / 55

Kappa     0.034± 1.184 

Beta2     0.2507±0.1732 − 

Mean      0.089± 1.219 
Sigma     0.0180± 0.3422 

vavi5     1.091e+04± 2.107e+05 
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Entries  9016802

Mean     1.44

Std Dev    0.8684
 / ndf 2χ  141.8 / 55

Kappa     0.034± 1.184 

Beta2     0.2507±0.1732 − 

Mean      0.089± 1.219 
Sigma     0.0180± 0.3422 

vavi5     1.091e+04± 2.107e+05 

Data
Vavilov Fit

    = 1.0VavilovMPV

ahc_hitEnergy {ahc_hitK == 12}

htemp_hitEnergy_perModule_bothGain_13

Entries  8989596

Mean     1.44

Std Dev    0.8717
 / ndf 2χ    181 / 56

Kappa     0.031± 1.188 

Beta2     0.1273±0.1402 − 

Mean      0.052± 1.238 
Sigma     0.0121± 0.3508 

vavi5     7.041e+03± 2.062e+05 
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Entries  8989596

Mean     1.44

Std Dev    0.8717
 / ndf 2χ    181 / 56

Kappa     0.031± 1.188 

Beta2     0.1273±0.1402 − 

Mean      0.052± 1.238 
Sigma     0.0121± 0.3508 

vavi5     7.041e+03± 2.062e+05 

Data
Vavilov Fit

    = 1.001VavilovMPV

ahc_hitEnergy {ahc_hitK == 13}
htemp_hitEnergy_perModule_bothGain_14

Entries  9058015

Mean    1.453

Std Dev    0.8829
 / ndf 2χ    133 / 56

Kappa     0.005± 1.128 

Beta2     0.1540± 0.1809 

Mean      0.070± 1.355 
Sigma     0.017± 0.377 

vavi5     8.324e+03± 1.926e+05 
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Entries  9058015

Mean    1.453

Std Dev    0.8829
 / ndf 2χ    133 / 56

Kappa     0.005± 1.128 

Beta2     0.1540± 0.1809 

Mean      0.070± 1.355 
Sigma     0.017± 0.377 

vavi5     8.324e+03± 1.926e+05 

Data
Vavilov Fit

    = 0.999VavilovMPV

ahc_hitEnergy {ahc_hitK == 14}
htemp_hitEnergy_perModule_bothGain_15

Entries  8978769

Mean    1.439

Std Dev    0.8699
 / ndf 2χ  223.3 / 56

Kappa     0.071± 1.133 

Beta2     0.09172± 0.02141 

Mean      0.057± 1.282 
Sigma     0.0168± 0.3563 

vavi5     9.698e+03± 2.026e+05 
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Entries  8978769

Mean    1.439

Std Dev    0.8699
 / ndf 2χ  223.3 / 56

Kappa     0.071± 1.133 

Beta2     0.09172± 0.02141 

Mean      0.057± 1.282 
Sigma     0.0168± 0.3563 

vavi5     9.698e+03± 2.026e+05 

Data
Vavilov Fit

    = 0.999VavilovMPV

ahc_hitEnergy {ahc_hitK == 15}
htemp_hitEnergy_perModule_bothGain_16

Entries  8952752

Mean    1.448

Std Dev    0.8848
 / ndf 2χ  148.2 / 58

Kappa     0.043± 1.069 

Beta2     0.0655± 0.2694 

Mean      0.043± 1.379 
Sigma     0.0125± 0.3861 

vavi5     6.201e+03± 1.892e+05 
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Entries  8952752

Mean    1.448

Std Dev    0.8848
 / ndf 2χ  148.2 / 58

Kappa     0.043± 1.069 

Beta2     0.0655± 0.2694 

Mean      0.043± 1.379 
Sigma     0.0125± 0.3861 

vavi5     6.201e+03± 1.892e+05 

Data
Vavilov Fit

    = 0.998VavilovMPV

ahc_hitEnergy {ahc_hitK == 16}
htemp_hitEnergy_perModule_bothGain_17

Entries  8962500

Mean    1.447

Std Dev    0.8758
 / ndf 2χ  239.8 / 57

Kappa     0.0611± 0.9957 

Beta2     0.096± 0.188 

Mean      0.060± 1.306 
Sigma     0.018± 0.359 

vavi5     1.029e+04± 2.018e+05 

0 1 2 3 4 5 60

10000

20000

30000

40000

50000

60000

70000

80000

90000 htemp_hitEnergy_perModule_bothGain_17

Entries  8962500

Mean    1.447

Std Dev    0.8758
 / ndf 2χ  239.8 / 57

Kappa     0.0611± 0.9957 

Beta2     0.096± 0.188 

Mean      0.060± 1.306 
Sigma     0.018± 0.359 

vavi5     1.029e+04± 2.018e+05 

Data
Vavilov Fit

    = 0.999VavilovMPV

ahc_hitEnergy {ahc_hitK == 17}
htemp_hitEnergy_perModule_bothGain_18

Entries  8962521

Mean    1.446

Std Dev    0.8841
 / ndf 2χ  163.5 / 56

Kappa     0.045± 1.059 

Beta2     0.2378± 0.0974 

Mean      0.08±  1.29 
Sigma     0.0169± 0.3582 

vavi5     9.253e+03± 2.023e+05 
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Entries  8962521

Mean    1.446

Std Dev    0.8841
 / ndf 2χ  163.5 / 56

Kappa     0.045± 1.059 

Beta2     0.2378± 0.0974 

Mean      0.08±  1.29 
Sigma     0.0169± 0.3582 

vavi5     9.253e+03± 2.023e+05 

Data
Vavilov Fit

    = 0.998VavilovMPV

ahc_hitEnergy {ahc_hitK == 18}

htemp_hitEnergy_perModule_bothGain_19

Entries  8972915

Mean    1.438

Std Dev    0.8657
 / ndf 2χ  143.2 / 56

Kappa     0.053± 1.167 

Beta2     0.1849± 0.1172 

Mean      0.063± 1.336 
Sigma     0.0117± 0.3694 

vavi5     6.057e+03± 1.953e+05 
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Entries  8972915

Mean    1.438

Std Dev    0.8657
 / ndf 2χ  143.2 / 56

Kappa     0.053± 1.167 

Beta2     0.1849± 0.1172 

Mean      0.063± 1.336 
Sigma     0.0117± 0.3694 

vavi5     6.057e+03± 1.953e+05 

Data
Vavilov Fit

    = 1.0VavilovMPV

ahc_hitEnergy {ahc_hitK == 19}
htemp_hitEnergy_perModule_bothGain_20

Entries  8966834

Mean    1.444

Std Dev    0.8777
 / ndf 2χ    195 / 56

Kappa     0.060± 1.201 

Beta2     0.06327± 0.04608 

Mean      0.046± 1.322 
Sigma     0.0138± 0.3719 

vavi5     7.294e+03± 1.941e+05 
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Entries  8966834

Mean    1.444

Std Dev    0.8777
 / ndf 2χ    195 / 56

Kappa     0.060± 1.201 

Beta2     0.06327± 0.04608 

Mean      0.046± 1.322 
Sigma     0.0138± 0.3719 

vavi5     7.294e+03± 1.941e+05 

Data
Vavilov Fit

    = 1.001VavilovMPV

ahc_hitEnergy {ahc_hitK == 20}
htemp_hitEnergy_perModule_bothGain_21

Entries  8944509

Mean    1.446

Std Dev    0.8862
 / ndf 2χ    445 / 58

Kappa     0.045± 1.131 

Beta2     0.1976± 0.1549 

Mean      0.075± 1.347 
Sigma     0.0155± 0.3779 

vavi5     7.637e+03± 1.917e+05 

0 1 2 3 4 5 60

10000

20000

30000

40000

50000

60000

70000

80000

90000 htemp_hitEnergy_perModule_bothGain_21

Entries  8944509

Mean    1.446

Std Dev    0.8862
 / ndf 2χ    445 / 58

Kappa     0.045± 1.131 

Beta2     0.1976± 0.1549 

Mean      0.075± 1.347 
Sigma     0.0155± 0.3779 

vavi5     7.637e+03± 1.917e+05 

Data
Vavilov Fit

    = 0.999VavilovMPV

ahc_hitEnergy {ahc_hitK == 21}
htemp_hitEnergy_perModule_bothGain_22

Entries  8953202

Mean    1.443

Std Dev    0.8713
 / ndf 2χ  100.3 / 57

Kappa     0.0500± 0.9115 

Beta2     0.105±0.288 − 

Mean      0.018± 1.101 
Sigma     0.0006± 0.3036 

vavi5     5.506e+02± 2.382e+05 
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Entries  8953202

Mean    1.443

Std Dev    0.8713
 / ndf 2χ  100.3 / 57

Kappa     0.0500± 0.9115 

Beta2     0.105±0.288 − 

Mean      0.018± 1.101 
Sigma     0.0006± 0.3036 

vavi5     5.506e+02± 2.382e+05 

Data
Vavilov Fit

    = 0.999VavilovMPV

ahc_hitEnergy {ahc_hitK == 22}
htemp_hitEnergy_perModule_bothGain_23

Entries  8971854

Mean    1.441

Std Dev    0.8721
 / ndf 2χ  137.3 / 56

Kappa     0.020± 1.071 

Beta2     0.0690± 0.4526 

Mean      0.05±  1.46 
Sigma     0.0123± 0.3974 

vavi5     5.788e+03± 1.826e+05 
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Entries  8971854

Mean    1.441

Std Dev    0.8721
 / ndf 2χ  137.3 / 56

Kappa     0.020± 1.071 

Beta2     0.0690± 0.4526 

Mean      0.05±  1.46 
Sigma     0.0123± 0.3974 

vavi5     5.788e+03± 1.826e+05 

Data
Vavilov Fit

    = 0.999VavilovMPV

ahc_hitEnergy {ahc_hitK == 23}
htemp_hitEnergy_perModule_bothGain_24

Entries  8931363

Mean     1.45

Std Dev    0.8891
 / ndf 2χ  137.6 / 58

Kappa     0.030± 1.149 

Beta2     0.2136±0.1107 − 

Mean      0.083± 1.244 
Sigma     0.0173± 0.3621 

vavi5     9.448e+03± 2.008e+05 
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Entries  8931363

Mean     1.45

Std Dev    0.8891
 / ndf 2χ  137.6 / 58

Kappa     0.030± 1.149 

Beta2     0.2136±0.1107 − 

Mean      0.083± 1.244 
Sigma     0.0173± 0.3621 

vavi5     9.448e+03± 2.008e+05 

Data
Vavilov Fit

    = 0.999VavilovMPV

ahc_hitEnergy {ahc_hitK == 24}

htemp_hitEnergy_perModule_bothGain_25

Entries  8920737

Mean    1.448

Std Dev    0.8807
 / ndf 2χ  229.2 / 58

Kappa     0.05±  1.03 

Beta2     0.2314± 0.4307 

Mean      0.095± 1.439 
Sigma     0.0219± 0.3969 

vavi5     9.796e+03± 1.828e+05 
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Entries  8920737

Mean    1.448

Std Dev    0.8807
 / ndf 2χ  229.2 / 58

Kappa     0.05±  1.03 

Beta2     0.2314± 0.4307 

Mean      0.095± 1.439 
Sigma     0.0219± 0.3969 

vavi5     9.796e+03± 1.828e+05 

Data
Vavilov Fit

    = 0.999VavilovMPV

ahc_hitEnergy {ahc_hitK == 25}
htemp_hitEnergy_perModule_bothGain_26

Entries  8838565

Mean    1.445

Std Dev    0.8722
 / ndf 2χ  115.9 / 57

Kappa     0.024± 1.051 

Beta2     0.1116± 0.6755 

Mean      0.054± 1.586 
Sigma     0.014± 0.434 

vavi5     5.183e+03± 1.652e+05 
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Entries  8838565

Mean    1.445

Std Dev    0.8722
 / ndf 2χ  115.9 / 57

Kappa     0.024± 1.051 

Beta2     0.1116± 0.6755 

Mean      0.054± 1.586 
Sigma     0.014± 0.434 

vavi5     5.183e+03± 1.652e+05 

Data
Vavilov Fit

    = 1.001VavilovMPV

ahc_hitEnergy {ahc_hitK == 26}
htemp_hitEnergy_perModule_bothGain_27

Entries  8926989
Mean    1.448
Std Dev    0.8871

 / ndf 2χ  154.9 / 58
Kappa     0.051± 1.204 
Beta2     0.14873± 0.09695 
Mean      0.052± 1.353 
Sigma     0.0095± 0.3872 
vavi5     4.45e+03± 1.87e+05 

0 1 2 3 4 5 60

10000

20000

30000

40000

50000

60000

70000

80000

90000
htemp_hitEnergy_perModule_bothGain_27

Entries  8926989
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 / ndf 2χ  154.9 / 58
Kappa     0.051± 1.204 
Beta2     0.14873± 0.09695 
Mean      0.052± 1.353 
Sigma     0.0095± 0.3872 
vavi5     4.45e+03± 1.87e+05 

Data
Vavilov Fit

    = 0.999VavilovMPV

ahc_hitEnergy {ahc_hitK == 27}
htemp_hitEnergy_perModule_bothGain_28

Entries  8904368

Mean    1.456

Std Dev     0.893
 / ndf 2χ  206.6 / 60

Kappa     0.0534± 0.9743 

Beta2     0.1160±0.4024 − 

Mean      0.023± 1.087 
Sigma     0.0005± 0.3197 

vavi5     2.905e+02± 2.277e+05 

0 1 2 3 4 5 60

10000

20000

30000

40000

50000

60000

70000

80000
htemp_hitEnergy_perModule_bothGain_28

Entries  8904368

Mean    1.456

Std Dev     0.893
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Kappa     0.0534± 0.9743 

Beta2     0.1160±0.4024 − 

Mean      0.023± 1.087 
Sigma     0.0005± 0.3197 

vavi5     2.905e+02± 2.277e+05 

Data
Vavilov Fit

    = 0.999VavilovMPV

ahc_hitEnergy {ahc_hitK == 28}
htemp_hitEnergy_perModule_bothGain_29

Entries  8903741

Mean     1.45

Std Dev    0.8799
 / ndf 2χ  171.2 / 58

Kappa     0.011± 1.017 

Beta2     0.013±0.514 − 

Mean      0.003± 1.061 
Sigma     0.0014± 0.3089 

vavi5     1.041e+03± 2.325e+05 
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Mean     1.45

Std Dev    0.8799
 / ndf 2χ  171.2 / 58

Kappa     0.011± 1.017 

Beta2     0.013±0.514 − 

Mean      0.003± 1.061 
Sigma     0.0014± 0.3089 

vavi5     1.041e+03± 2.325e+05 

Data
Vavilov Fit

    = 1.001VavilovMPV

ahc_hitEnergy {ahc_hitK == 29}
htemp_hitEnergy_perModule_bothGain_30

Entries  8884153

Mean    1.456

Std Dev    0.8924
 / ndf 2χ  187.9 / 59

Kappa     0.039± 1.099 

Beta2     0.1195± 0.2473 

Mean      0.069± 1.389 
Sigma     0.0182± 0.3942 

vavi5     8.479e+03± 1.836e+05 
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Kappa     0.039± 1.099 

Beta2     0.1195± 0.2473 
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➡ Check pedestals and offsets for layer 14 = module 23 for May and June 
TB, for October pedestals no bump!!

Memory-Cell Pedestal Correction
Observed „feature“ - Bump at 2.5 MIP for Module 23
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Memory-Cell Pedestal Correction
Global MIP Energy Spectra for May, June, October
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Memory-Cell Pedestal Correction
Global MIP Energy Spectra for May, June, October
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Memory-Cell Pedestal Correction
Global MIP Energy Spectra for May, June, October
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Raw ADC MIP Spectra
MIP Calibration - Memory Cell-wise

• MIP Calibration code modified so that one can 
choose individual memory cells to be calibrated 
only, spectra filled only for a specific memory 
cell!: 

➡ For May full muon scan: Enough statistics to 
perform MIP calibration for memcell 0, 
memcell 2 and memecell 5 only for all 
channels (nHits > 1000) 

➡  Compare to channel extracted values! 

➡  Do we observe ADC jumps also in 
physics spectra as for pedestals? Check 
MIP spectra for specific memory cells, 
especially cell 14! 

| Wrap-Up: Software, MIPs and SSF|  Daniel Heuchel, 18. December, 2018 |  
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mip_correlation_tb_may_full_scan_chn_vs_memcell0
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Raw ADC MIP Spectra
MIP Calibration - Memory Cell-wise
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mip_correlation_tb_may_full_scan_chn_vs_memcell2
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MIP Channel vs. MIP MemCell 2

Raw ADC MIP Spectra
MIP Calibration - Memory Cell-wise
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• Good agreement for lower memory cell MIPs!

Raw ADC MIP Spectra
MIP Calibration - Memory Cell-wise

| Wrap-Up: Software, MIPs and SSF|  Daniel Heuchel, 18. December, 2018 |  
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Raw ADC MIP Spectra
RMS for different Memory Cells

•  Extract the RMS of MIP spectra for a specific memory cell to check for outliers, 
which would indicate bumps in Landau-Gaussian spectrum:

| Wrap-Up: Software, MIPs and SSF|  Daniel Heuchel, 18. December, 2018 |  
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Raw ADC MIP Spectra
RMS for different Memory Cells

•  Extract the RMS of MIP spectra for a specific memory cell to check for outliers, 
which would indicate bumps in Landau-Gaussian spectrum:

| Wrap-Up: Software, MIPs and SSF|  Daniel Heuchel, 18. December, 2018 |  
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Raw ADC MIP Spectra
RMS for different Memory Cells

•  Extract the RMS of MIP spectra for a specific memory cell to check for outliers, 
which would indicate bumps in Landau-Gaussian spectrum:

| Wrap-Up: Software, MIPs and SSF|  Daniel Heuchel, 18. December, 2018 |  
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Raw ADC MIP Spectra
RMS for different Memory Cells

•  Extract the RMS of MIP spectra for a specific memory cell to check for outliers, 
which would indicate bumps in Landau-Gaussian spectrum:

| Wrap-Up: Software, MIPs and SSF|  Daniel Heuchel, 18. December, 2018 |  
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Raw ADC MIP Spectra
RMS for different Memory Cells

•  Extract the RMS of MIP spectra for a specific memory cell to check for outliers, 
which would indicate bumps in Landau-Gaussian spectrum:

| Wrap-Up: Software, MIPs and SSF|  Daniel Heuchel, 18. December, 2018 |  

RMS MIP Spectra [ADC]
0 50 100 150 200 250 300

En
tri

es

0

50

100

150

200

250

300

350

400

mip_spectra_rms_distri_muon_scan_tbmay18_memcell_14
mip_spectra_rms_distri_muon_scan_tbmay18_memcell_14

Entries  21882
Mean      175
Std Dev     24.66
Underflow       0
Overflow        0
Integral  2.188e+04

mip_spectra_rms_distri_muon_scan_tbmay18_memcell_14



8

Individual Spectra Investigation

• Also cross-checked individual MIP spectra for very problematic pedestal 
spectra: 

Raw ADC MIP Spectra

| Wrap-Up: Software, MIPs and SSF|  Daniel Heuchel, 18. December, 2018 |  

Memcell 2 
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Individual Spectra Investigation

• Also cross-checked individual MIP spectra for very problematic pedestal 
spectra: 

Raw ADC MIP Spectra

| Wrap-Up: Software, MIPs and SSF|  Daniel Heuchel, 18. December, 2018 |  
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Global Energy Deposition for Memory-Cells

• Plot the global hit energy spectra for muon runs memory cell-wise an check for bumps

Reconstructed MIP Spectra

| Wrap-Up: Software, MIPs and SSF|  Daniel Heuchel, 18. December, 2018 |  
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Global Energy Deposition for Memory-Cells

• Plot the global hit energy spectra for muon runs memory cell-wise an check for bumps
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Global Energy Deposition for Memory-Cells

• Plot the global hit energy spectra for muon runs memory cell-wise an check for bumps
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Reconstructed MIP Spectra
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Individual Memory Cell Spectra

• Checked also problematic individual memory cell spectra for memory cell 14
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Summary and ToDo’s
Software and DB: 

• HG/LG Pedestal + Memory Cell Offsets Software feature implemented and tested for all possible configurations  

➡ Can be implemented in next CaliceSoft release 

• DB up-to-date for May, June (October -> Gain?) 

➡ 2.5 MIP bump gone for Memory Cell Offset feature, energy spectra for muons looks reasonable 

ADC jumps: 

• MIP spectra investigated in terms of ADC jumps for raw and reconstructed data: 

➡ Correlation for channel to cell 0, cell2 and cell5 MIP constants looks fine, higher cells lack of statistics 

➡ Good news: No observed jumps in MIP memory cell spectra as for pedestal! 

SSF: 

• Started to look into SSF with Vladimir and Linghui: Defined plans, get it running  

Next/ToDo: 

• Test Yujis first iteration of extracted LG pedestals to check HG/LG 

• Repeat MIP spectra studies for June PP muon data 

• SSF: Modify for large prototype, define proper variable for Vlad’s StdVariables processor; GEANT4 true shower start, etc..
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Thank you, merry X-mas 
and a save trip back home!
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Copyright: Samarkand



Backup
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CaliceSoft
Latest implemented feature to treat HG/LG pedestals individually

• Feature was implemented to treat HG and LG Pedestals and their corresponding 
offsets in individual DB collections! 

➡ Treat HG/LG hits individually in terms of pedestal subtraction! 
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CaliceSoft
Latest implemented feature to treat HG/LG pedestals individually

• Feature was implemented to treat HG and LG Pedestals and their corresponding 
offsets in individual DB collections! 

➡ Treat HG/LG hits individually in terms of pedestal subtraction! 
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CaliceSoft
HG/LG Pedestal feature test

• Procedure of testing new feature: 

➡ Upload fake constants to DB test folder and reconstruct with different 
combinations of constants: 

➡  HG pedestals as LG Pedestals, spectrum the same? 

➡  Fake LG Pedestals very wrong values, Fake LG pedestal offset 

➡ Check hit energy and cell occupancy in HG and LG individually 
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CaliceSoft
HG/LG Pedestal feature test
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LG ped = HG 
LG ped offsets = HG ped offsets

LG ped = high fake values 
LG ped offsets = fake values +-100ADC

LG ped = HG 
LG ped offsets = fake values +-100ADC

LG ped = high fake values 
LG ped offsets = HG ped offsets
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CaliceSoft
HG/LG Pedestal feature test htemp_memCellOccupancy_hg
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LG ped = HG 
LG ped offsets = HG ped offsets

LG ped = high fake values 
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LG ped = HG 
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LG ped = high fake values 
LG ped offsets = HG ped offsets
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CaliceSoft
HG/LG Pedestal feature test
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CaliceSoft
HG/LG Pedestal feature test
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LG ped = HG 
LG ped offsets = HG ped offsets

LG ped = high fake values 
LG ped offsets = fake values +-100ADC

LG ped = HG 
LG ped offsets = fake values +-100ADC

LG ped = high fake values 
LG ped offsets = HG ped offsets

Works!
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