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If theoretical assumptions (1 month ago) were correct -> scans in HV, Angle were ok using samples of
10k events-> only resolution study missing on bigger sample (50k events)-> input mean and std devation

of Cluster distributions for dNdx evaluation

Run 2022, sample 16, 45°,90/10
Integral (All) Charge Values

1. Data usage for resolution study: 45°

hist_charge_all_values

B Entries 17766
N Mean 142.9
B mplitude: 7979.73302742 Std Dev 54.75
__ st Probable Value (MPV): 106.974459859
B a: 13.6577623721
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If theoretical assumptions were correct -> scans in HV, Angle were ok using samples of 10k events-> only

resolution study missing on bigger sample (50k events)

Run 2022, sample 16, 45°,90/10
Integral (All) Charge Values
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Integral (All) Charge Values

hist_charge_all_values
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2. Algorithm conditions

Found in the deriv script: deriv conditions

F:. t o t. / |<
Amplitude in the peak irst derivative sum b/a pea

. /{ Condition with data presented in Workshop: if (amplltude[15]>(float)(2 .5krms) & ‘TMath..Abs(fderlv[lp—
+fderiv[ip+1])< 0. || fderiv[ip]<0.) && sderiv[ipl< -sigd2/ (fderiv[ip-1]> 0. || fderiv[ip+1]<0. )

Second derivative First derivative before after peak

//1if (amplitudel[ip]>(float)(rms) && fderiv[ip]l< sigdl && sderiv[ipl< sigd2

//0riginal condition

11 (am?lltg?e[lp]>éil?at)(3*rms) && ( fderiv[ipl< sigdl/2) && sderiv[ipl< 0. && ((amplitude[ip]-amplitude[ip-1]1)>(rms) || (amplitude[ip+1]-amplitude[ip])<(rms)) && (fderiv[ip-1]> sigdl
deriv[ip+1]< -sig

// First attempt 28 October

{ 1}3m?}l¥ger1 ?lgii}2a3%£a§£?§))&& ( fderiv[ipl< sigd1/2) && sderiv[ipl< sigd2/2 && ((amplitudel[ip]l-amplitude[ip-1])>(rms) || (amplitude[ip+1]-amplitudel[ipl)<(rms)) && (fderiv[ip-1]>

// Attempt 2 November

//if (amplitudel[ipl>(f 1T?t

rms) &&_( TMath::Abs(fderiv[ipl)< sigdl/2) && sderiv[ipl< sigd2/2 && ((amplitude[ip]-amplitude[ip-1])>(rms) || (amplitude[ip+1]-amplitudel[ip])<(rms)) &&
(fderiv[ip-1]> si d 1/2 [1p+1]< sigdl/2 )

// Attempt 2 November with variables 18.51 pm

/écout[<<]" th event: " << jentry <<" channel "<<channel << " ip "<< ip << " Amplitude ip "<< amplitude[ip] << " First Derivative ip "<< fderiv[ip] << " Second Derivative ip "<<
sderiv[ip]l<<" ;

RS Tad iy £8T5’l”(’¥?8a[% rargoan 'y 1*""2%1?? |Fmp aEnds HpLaT LTRREL SR E g sdRH PRR IS Y T 14002 T1OTT0 Mot t6RY) RSs & sigan))) s
sderiv[ip] < (float)( -1.0 % N_4 x 51

Which one is from ECFA? | tried with the first one (change of meaning for N_1,N_2,N_3 etc.)...
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Run 16, 2022, 45°,90/10

NPeak Electrons Values
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hist_npeak_electrons_values

Entries 4508
Mean 28.88
Std Dev 8.936

Amplitude: 2157.58312746

Jost Probable Value (MPV): 23.4531806087

hi2Square: 32.4158468566

Sigma: 3.47976467816

Charge integral left tail-> electron tail-> it is expected?
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——+—— Waveform

——W—— Electron Peaks from Primary lonization Clusters

——W—— Primary lonization Clusters

Electrons found: 11

Expected Electrons: 28.2
Clusters found: 7
Expected Clusters: 17.6
Track Angle: 45.0
Integral charge: 70.4
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hist_npeak_gidster_values
350 Fit Mean: 18.8542918132 Entri 4508
Fit Sigma: 5.1989200743 ean 18.35
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Charge integral left tail->cluster tail

Run 16, 2022, 45°,90/10

NPeak Cluster Values

Too large around the central region,
We don’t care about tails?

Gaussian fit for trial
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Run 16, 2022, 45°,90/10

NPeak Cluster Values

350 Fit Mean: 18.8542918132

Fit Sigma: 5.1989200743

Chi-square/ndf: 69.1529943378
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hist_npeak_gidster_values
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Too large around the central region,
We don’t care about tails?

Gaussian fit for trial
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The above distribution shows the number of

primary ionization clusters with mean value




Run 16, 2022,

NPeak Cluster Values

hist_npeak_cluster_values

45°,90/10

Volt [V]

350 Fit Mean: 18.8542918132 Entries 4508
Fit Sigma: 5.1989200743 Mean 18.35
Chi-square/ndf: 69.1529943378 Std Dev 5.237
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Another example of cluster tail
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——W—— Electron Peaks from Primary lonization Clusters

—V— Primary lonization Clusters

Electrons found: 10

Expected Electrons: 28.2
Clusters found: 6
Expected Clusters: 17.6
Track Angle: 45.0
Integral charge: 91.5
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Run 16, 2022, 45°,90/10

Removing tails...

350

Waveform signal Ch5 - Event 760 - Sense Wire Diameter 20 um - Cell Size 1.0 cm - Track Angle 45.0 - run_16 - 1.5 GSals - Gas Mixture 80/20 0 - 90/10 1 - 85/15 0
Electrons found: 45

Expected Electrons: 28.2
Clusters found: 30

s L Expected Clusters: 17.6
bt | Track Angle: 45.0

= Integral charge: 185.8
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NPeak Cluster Values

hist_npeak_cluster_values

Fit Mean: 18.826487676
Fit Sigma: 5.56572775752
Chi-square/ndf: 25.9771864353

Resolution: 0.295632826117

Entries 4196
Mean 18.57
Std Dev 4.489

NPeak Cluster Values

Resolution: 0.295630651135

Fit Mean: 18.8281709968

Fit Sigmas 5.56613445148

Chi-square/ndr: 26.0992400207

hist_npeak_cluster_values

Entries 4197
Mean 18.57
Std Dev 4.489
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Volt [V]

Run 16, 2022, 45°,90/10

Waveform signal Ch5 - Event 11285 - Sense Wire Diameter 20 um - Cell Size 1.0 cm - Track Angle 45.0 - run_16 - 1.5 GSals - Gas Mixture 80/20 0 - 90/10 1 - 85/15 0

Removing tails...
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———4—— Waveform

——W—— Electron Peaks from Primary lonization Clusters

——W—— Primary lonization Clusters

Electrons found: 39
Expected Electrons: 28.2
Clusters found: 23
Expected Clusters: 17.6
Track Angle: 45.0
Integral charge: 201.5
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——W—— Primary lonization Clusters

——W—— Electron Peaks from Primary lonization Clusters

Electrons found: 55
Expected Electrons: 28.2
Clusters found: 30
Expected Clusters: 17.6
Track Angle: 45.0

histosTB_run_16_N1_10.000_N:

Integral charge: 238.4 —_N4_1.000_cut_scale_0.260_s:
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If a certain (large) integral charge searching for peaks in a certain stricter interval?



Run 16, 2022, 45°, 90/10, iIssues on the tails
of N cluster distribution

Entries

X1 03 hNElectrons_per_cl...
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