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(A txt file) DR_makeRootFiles.py

* PMT calibration procedure:

* First equalise:

* runs with e 20 GeV (727-764 as per twiki). In each run we shoot in a different
tower centre. We take the raw (no pedestal subtraction) peak. They are g; (with 1

going over S, C and tower number)

* We take pedestals from dedicated runs (pedestal stability to be checked,
anecdotally should be good). They are p..

« In agiven run, for a given event e where we measure a given ADC signal A, ; in

Ae,i — P
qdi — DPi

channel i, the equalised signalis £, , =

* The set the EM scale of the calorimeter (see next slide)

Reconstruction chain

outputNtuples

DoPhysicsConverter.py

AdcMap.json

That is, the ADC to
physical channel

mapping

RunXXX.json
That Is, the
calibration file (for
PMTs and for DWCQC)

physicsNtuples




PMT calibration procedure

« PMT calibration procedure:
* First equalise:

* runs with e 20 GeV (727-764 as per twiki). In each run we shoot in a different tower centre. We take the raw (no pedestal subtraction)
peak. They are g; (with 1 going over S, C and tower number)

« We take pedestals from dedicated runs (pedestal stability to be checked, anecdotally should be good). They are p..

Ae,i — P;
qdi — Di

In a given run, for a given event ¢ where we measure a given ADC signal A, ; in channel i, the equalised signal is Eeq o =

 The set the EM scale of the calorimeter scale (using run 746 - e 20 GeV in T0OO):

 Separately for S and C, compute the energy in the central part of the calorimeter (Ep) + Ep; + Ep,, should have negligible electron
contamination)

» Define a calibration factor as adcToGeV = 20 GeV/(Egy+ Eg{ + Eg»).
* Finally, take into account shifts in HV:

e Build a list of runs taken with lower voltages in TOO.

« Compute, separately for S and C, an additional factor as Eryg i1, run 746! ET00 in run 766




The three steps In the code

e The adcToGeV factors

20D
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v

void Event::calibratePMT(PMTCalibration& pmtcalibration, EventOutx evout, Long64_t entry){

static float adcToPhysS

static float adcToPhysC

20./1.2617; // Second attempt to bring the calorimeter to the electromagnetic scale. Number obtained using second equalisation cycle (20 GeV electrons)

20./1.3396; // Second attempt to bring the calorimeter to the electromagnetic scale. Number obtained using second equalisation cycle (20 GeV electrons)

* TJaking into account the different HVs
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/* These numbers are used to take into account the change in HV 1n tower @ in some runsx/

static float correctT@®_S = -1.;

static float correctT@® _C = ~1.;

if (correctTe®_S <
correctTO0_S
correctToO_C

0){ // check that we haven't yet tested whether this run should be corrected or not

1 .

0

1 .

std::vector<unsigned int> runs_tobecorrected = {766,767,772,774,775,776,777,778,779,780,781,782,783,784,786,792,793,794,796,797};
for (unsigned int run_tc : runs_tobecorrected){

if (run_number
correctTe0_S
correctToO_C
std::cout <<
std::cout <<
std::cout <<

== run_tc){
15.37/5.75; // Ratio of the peak position in run 746 and in run 766 (766 before applying this calibration

14.9/2.88; // Ratio of the peak position in run 746 and in run 766 (766 before applying this calibration
"This run was taken with the new HV. The response in T00 will be rescaled" << std::endl;

"TS@0 response will be multiplied by " << correctT00_S << std::endl;

"TCOO response will be multiplied by " << correctT@@_C << std::endl;
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Finally, the calibration
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if (entry < @){ // Then use the pedestals and peaks from file

for (auto it = this->channel.begin(); it != this->channel.end(); ++it){

std:

:string key = it->first;

// check if the key 1is available in the PMTcalibration map. If it isn't, this is an ancillary. Skip for the moment

if (pmtcalibration.PMTped.find(key) != pmtcalibration.PMTped.end())

{

static float adcToPhys;

if (key.find("TS") != std::string
adcToPhys = adcToPhysS;

} else if (key.find("TC") != std:
adcToPhys = adcToPhysC;

}

if (key == "TS00"){
this->channel_calibrated[key]

} else if (key == "TC00"){
this->channel_calibrated[key]

} else {
this->channel_calibrated[key]

::npos){

:string::npos){

adcToPhys*correctTO@_S((float(this->channel[key])) - pmtcalibration.PMTped[key])/(pmtcalibration.PMTpkl(key] - pmtcalibration.PMTped[key]);

adcToPhys*correctT0@_Cx((float(this->channel[key])) - pmtcalibration.PMTped[key])/(pmtcalibration.PMTpk[key] - pmtcalibration.PMTped[key]);

adcToPhys*x((float(this->channel[key])) - pmtcalibration.PMTped[key])/(pmtcalibration.PMTpkl[key] - pmtcalibration.PMTped[key]);
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Pedestal stability

 Took Run 782 (in black, new HV), Run 713 (in red, old HV), Run 770 (in green,
old HV). Plotted pedestal value Vs EventID. Full marker is TS00, empty marker
s TCOO.
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Fibre attenuation length

- 140 71771 -

e Used runs 804-816 to c compute = e s cianal -
the fibre attenuation length > 1305 TS0 :
£ 1203_ - C signal _f

« Work done before last calibration, ignore 8 - -
absolute scales. g 10 -

| B 100F- =

* The energyis RO + R1 + R2. - -
903 — Attenuation Lengths: .

 Bad result R A = 3656.13 -
80 Ao = 3731.09 =

* But why essentially the same result for C 900~ "500 "0 500" "200 " 800 800000

Table x position [mm]



