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Outline

• Reminder: AT pedestals and MIP constants 

• Overview: Calibration procedure 

• Initial Plans/ToDos 

➡ Memorycell-wise investigation of pedestals  

➡ Pedestal quality/outliers/dead channel checks 

➡ Changes of procedures/pedestal memory cell offsets and uploads to DB 

➡ MIP constants quality/outliers/dead channel checks 

➡ Example reconstructed muon run with new AT pedestals and MIP constants 

• Outlook/ToDos



3

Reminder: AT Pedestals and MIP Constants
From ADC to MIP

• Both constants are used in the formula to do the ADC to MIP conversion for the individual 
channels: 

➡ AT Pedestals (Pedestal (electronic noice) in Auto Trigger mode) are subtracted from the 
raw ADC amplitudes in a first step 
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Reminder: AT Pedestals and MIP Constants
From ADC to MIP

• Both constants are used in the formula to do the ADC to MIP conversion for the individual 
channels: 

➡ AT Pedestals (Pedestal (electronic noice) in Auto Trigger mode) are subtracted from the 
raw ADC amplitudes in a first step 

➡ The MIP constants (most probable energy deposition of a minimum ionizing particle in the 
units of ADC) are needed to calculate the light yield 

➡ Enable the information of the energy deposition in the units of MIP
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Overview Calibration Procedure
Schematic of Procedure

Raw RunX.slcio file: 
- nHits 
- hit energy 
- ChipIDs, channels 
- … 

EUDAQ

RunX.root file: 
- nHits 
- hit energy 
- ChipIDs, 

channels 
- … 

Extra
ctio

n

_Pedestal

pedestal_offsets.tsv file: 
- List with pedestal 

offsets and errors for 
channels 

Extraction
_MIP

mip_fits.tsv file: 
- List with final MIP 

constants, fit 
parameters and 
errors for channels  

RootTreeGenerator 
processor

EventBuilding
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conversion
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Initial Plans and ToDo’s
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• Memorycell-wise investigation on pedestals 

• Pedestal quality/outlier/dead channel check 

➡ Data base format, upload to data base 

• Modify pedestal extraction and MIP extraction code for calibration: 

➡ Use memorycell-wise absolute pedestal values 

• Infrastructure in DB: Memorycell offsets collection uploaded to DB 

• Run modified MIP calibration, check results quality, outliers, width, etc. 

➡ Data base format, upload to data base 

➡ Close the circle: Run Reco with new Pedestals (Memcell corrected) and MIP constants 

➡ Check energy deposition and if it peaks at 1 MIP for muon run
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Pedestal Spectra for Individual Memory Cells
Checking Mean and RMS for AT Pedestals

Idea: Check individual AT pedestal spectra for every memory cell (0-15) and plot 
their mean and RMS based on a full may muon scan 

➡ Characterize typical mean and width for all further studies 

➡  In total: 38 layers * 16 chips * 36 channels * 16 memcells = 350208 spectra 

AT

3 Iterations SetRangeUser(mean +- 0.3 rms), 
get mean and rms

Full Muon Scan
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Checking Mean and RMS for AT Pedestals

AT

3 Iterations SetRangeUser(mean +- 0.3 rms), 
get mean and rms

Full Muon Scan
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Do this properly…

Idea: Check individual AT pedestal spectra for every memory cell (0-15) and plot 
their mean and RMS based on a full may muon scan 

➡ Characterize typical mean and width for all further studies 

➡  In total: 38 layers * 16 chips * 36 channels * 16 memcells = 350208 spectra 

Pedestal Spectra for Individual Memory Cells
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Checking Mean and RMS for AT Pedestals

AT

3 Iterations SetRangeUser(mean +- 0.3 rms), 
get mean and rms

Full Muon Scan
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Pedestal Spectra for Individual Memory Cells

Idea: Check individual AT pedestal spectra for every memory cell (0-15) and plot 
their mean and RMS based on a full may muon scan 

➡ Characterize typical mean and width for all further studies 

➡  In total: 38 layers * 16 chips * 36 channels * 16 memcells = 350208 spectra
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Checking Mean and RMS for AT Pedestals
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Pedestal Spectra for Individual Memory Cells
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➡  As expected: AT Pedestals different from ET Pedestals 
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Checking Mean and RMS for AT Pedestals
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➡  As expected: AT Pedestals different from ET Pedestals 

➡ Completely empty memory cells observed 
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Checking Mean and RMS for AT Pedestals

| Summary: AT Pedestals and MIP Constants | Daniel Heuchel, 24. August, 2018 |  

Pedestal Spectra for Individual Memory Cells
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➡  As expected: AT Pedestals different from ET Pedestals 

➡ Completely empty memory cells observed 

➡ Tail to the right: Some memory cell spectra with high RMS! 
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Checking Mean and RMS for AT Pedestals
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Pedestal Spectra for Individual Memory Cells

➡  Next step: Look at specific memory cells for all 21888 channels, which memory cell contribute to tail? 

➡ For increasing memory cell… the tail increases! 
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Checking Mean and RMS for AT Pedestals
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Pedestal Spectra for Individual Memory Cells

➡  Next step: Look at specific memory cells for all 21888 channels, which memory cell contribute to tail? 

➡ For increasing memory cell… the tail increases!  
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Checking Mean and RMS for AT Pedestals
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Pedestal Spectra for Individual Memory Cells

➡  Next step: Look at specific memory cells for all 21888 channels, which memory cell contribute to tail? 

➡ For increasing memory cell… the tail increases! … And vanishes for memory cell 15 again! 
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Checking Mean and RMS for AT Pedestals
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Pedestal Spectra for Individual Memory Cells

➡  Next step: Look at specific memory cells for all 21888 channels, which memory cell contribute to tail? 

➡ For increasing memory cell… the tail increases! … And vanishes for memory cell 15 again! 
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Checking Mean and RMS for AT Pedestals
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Pedestal Spectra for Individual Memory Cells

➡  Next step: Look at specific memory cells for all 21888 channels, which memory cell contribute to tail? 

➡ For increasing memory cell… the tail increases! … And vanishes for memory cell 15 again! 

➡ Effects to be investigated 
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Checking Mean and RMS for AT Pedestals
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Pedestal Spectra on Channel Level

• AT Pedestal extraction for full muon scan testbeam may 2018 = table with 21888 entries for ChipID and channel
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Checking Mean and RMS for AT Pedestals
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Pedestal Spectra on Channel Level

• After checking of „dead channels“ and outliers: Successfully uploaded latest AT Pedestals to DB! 

Tag: ahc2_pedestal_180821_003
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For Extraction_ATPedestals and Extraction MIP
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Changes in Calibration Code

• Instead of a memory cell offset in respect to memory cell 1 now the absolute pedestal values are saved in the 
AT pedestal extraction 
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For Extraction_ATPedestals and Extraction MIP

| Summary: AT Pedestals and MIP Constants | Daniel Heuchel, 24. August, 2018 |  

Changes in Calibration Code

• Instead of a memory cell offset in respect to memory cell 1 now the absolute pedestal values are saved in the 
AT pedestal extraction 

• This enabled two new features: 

1.  Calculation of memory cell offsets in respect to pedestal_all 

2.  Implementation of a memory cell - wise pedestal subtracted MIP calibration - no pedestal_all used anymore!

Pull Request
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A new Infrastructure in DB

| Summary: AT Pedestals and MIP Constants | Daniel Heuchel, 24. August, 2018 |  

PedestalMemoryCellOffsets Collection

1. Calculation of memory cell offsets in respect to pedestal_all

Tag: ahc2_pedestalmemorycelloffset_180822

• Memory-cell wise pedestal 
subtraction in the 
reconstruction 

➡ To be tested!

+ PedestalMemCell branch in calice_calib
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Status 
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The MIP calibration

2. Implementation of a memory cell - wise pedestal subtracted MIP calibration - no pedestal_all used anymore! 

➡ Direct extraction of MPV!

• Even when HTC Bird made 
some problems…
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Status 

| Summary: AT Pedestals and MIP Constants | Daniel Heuchel, 24. August, 2018 |  

The MIP calibration

2. Implementation of a memory cell - wise pedestal subtracted MIP calibration - no pedestal_all used anymore! 

➡ Direct extraction of MPV!

• Even when HTC Bird made 
some problems… 

• Yesterday finally MIP 
calibration successfully 
finished! 

➡ Quality/Outlier check
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MIP Constants
Quality Checks

Status: Extraction of MIP constants finally done for full muon scan of May2018 testbeam 

➡ 21870/21888 channels fitted with chi2/ndf < 5 

| Summary: AT Pedestals and MIP Constants | Daniel Heuchel, 24. August, 2018 |  
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MIP Constants
Quality Checks

Status: Extraction of MIP constants finally done for full muon scan of May2018 testbeam 

➡ 21870/21888 channels fitted with chi2/ndf < 5 

➡  12/21888 channels fitted with chi2/ndf >= 5 
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MIP Constants
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Convolution fail: Almost a gain fit…
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MIP Constants
Quality Checks

Status: Extraction of MIP constants finally done for full muon scan of May2018 testbeam 

➡ 21870/21888 channels fitted with chi2/ndf < 5 

➡  12/21888 channels fitted with chi2/ndf >= 5 

➡  6/21888 channels not fitted, dead/low statistics (nHits < 1000) 
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MIP Constants
Quality Checks

Status: Extraction of MIP constants finally done for full muon scan of May2018 testbeam 

➡ 21870/21888 channels fitted with chi2/ndf < 5 

➡  12/21888 channels fitted with chi2/ndf >= 5 

➡  6/21888 channels not fitted, dead/low statistics (nHits < 1000) 

➡ 3 channels (12,17,32) of Chip 779 NEW! 

➡ 3 channels (Chip: 1538 Channel: 3, Chip: 3848 Channel: 32, Chip: 8455 Channel: 5) 
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Already found by Yuji!
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MIP Constants
Quality Checks for Fit Results „good“ spectra 21870/21888
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MIP Constants
Quality Checks for Fit Results „good“ spectra 21870/21888
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Excluded for DB
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MIP Constants
Quality Checks for Fit Results „good“ spectra 21870/21888
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High error, but 
all spectra ok!
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MIP Constants
Quality Checks for Fit Results „good“ spectra 21870/21888

| Summary: AT Pedestals and MIP Constants | Daniel Heuchel, 24. August, 2018 |  



18

MIP Constants
Quality Checks for Fit Results „good“ spectra 21870/21888
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Excluded for DB
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MIP Constants
Quality Checks for Fit Results „good“ spectra 21870/21888
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20

MIP Constants
What is uploaded into the DB?

| Summary: AT Pedestals and MIP Constants | Daniel Heuchel, 24. August, 2018 |  

Status: After dead channel and outliers investigation: 

➡ 6 dead channels 

➡ 5 not filled/dead channel? 

➡ 9 fit fail channels 

➡ MIP constant of 19 channels not into DB! Dead or dummy value instead
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MIP Constants
What is uploaded into the DB?
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First Check!
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➡ Tonight: DB - converted and uploaded in DB test-folder:

TAG: ahc2_mip_constants_180824

In: /cd_calice_Ahc2/Test

Collection: E4Dmip_constants
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Summary and Outlook

• Memorycell-wise investigation on pedestals 

• Pedestal quality/outlier/dead channel check 

➡ Data base format, upload to data base 

• Modify pedestal extraction and MIP extraction code for calibration: 

➡ Use memorycell-wise absolute pedestal values 

• Infrastructure in DB: Memorycell offsets collection uploaded to DB 

• Run modified MIP calibration, check results quality, outliers, width, etc. 

➡ Data base format, upload to data base 

➡ Close the circle: Run Reco with new Pedestals (Memcell corrected) and MIP constants 

➡ Check energy deposition and if it peaks at 1 MIP for muon run

| Summary: AT Pedestals and MIP Constants | Daniel Heuchel, 24. August, 2018 |  

Ongoing
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Summary and Outlook

• Memorycell-wise investigation on pedestals 

• Pedestal quality/outlier/dead channel check 

➡ Data base format, upload to data base 

• Modify pedestal extraction and MIP extraction code for calibration: 

➡ Use memorycell-wise absolute pedestal values 

• Infrastructure in DB: Memorycell offsets collection uploaded to DB 

• Run modified MIP calibration, check results quality, outliers, width, etc. 

➡ Data base format, upload to data base 

➡ Close the circle: Run Reco with new Pedestals (Memcell corrected) and MIP constants 

➡ Check energy deposition and if it peaks at 1 MIP for muon run
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Ongoing

We have new AT pedestals(+memory cell offsets) and MIP 
constants for the 38 HCAL layers to test for reconstruction!
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Summary and Outlook

• Further studies: 

➡ Optimize Landau-Gaussian fitting parameters 

➡ Run vs. Run comparison pedestal (also LG/HG mode vs. HG/TDC mode) and MIP 

➡ DB: Low Gain Pedestals 

➡ Investigation of pedestal effects? Observed shifts?  

➡ MIP constant for different memory-cells, dependence? 

➡ T-influence on pedestal/mip-constant?
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Thank you!
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Thank you!
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Backup
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Pedestal Extraction Details
Mode Selection to Fill Histograms
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MIP Extraction Details
Landau-Gauss-Fit, last iteration
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MIP Extraction Details
Landau-Gauss-Fit, illustration different fit iterations
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Landau-Gauss vs. Vavilov
MIP check - Run 60247 - All channels, Hits
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