
Test beam analysis update
using RTA algoritm



1- DERV vs RTA algorithm
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1- Gas Mix Scan
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The clusterization cut has been optimised for each gas mixture to count for the change in the drift velocity.
Inefficiency 5% for 1.5 cm tubes using  He:IsoB 90/10 & He:IsoB 85/15 and inefficiency ~ 30% using He:IsoB 80/20.

1 cm tubes 1.5 cm tubes



1.5 cm tubes inefficiency 5%
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For He:IsoB 90/10: missing clusters caused 5 % inefficiency

1 cm tubes
1.5 cm tubes



2- HV scan
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4- RTA scan
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4- RTA scan
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2023 DATA ALALYSIS
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Electrons found: 34
Expected Electrons: 28.2
Clusters found: 20
Expected Clusters: 17.6
Track Angle: 45.0

Waveform signal Ch5 - Event 4 - Sense Wire Diameter 20 um - Cell Size 1.0 cm - Track Angle 45.0 - run_12 - 1.0 GSa/s - 90/10 1 - 85/15 0

0 100 200 300 400 500 600 700
time [ns]

0.02-

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

Vo
lt 

[V
]

Waveform

Electron Peaks from Primary Ionization Clusters

Primary Ionization Clusters

Electrons found: 15
Expected Electrons: 20.8
Clusters found: 11
Expected Clusters: 13.0
Track Angle: 0.0

Waveform signal Ch6 - Event 52 - Sense Wire Diameter 20 um - Cell Size 1.0 cm - Track Angle 0.0 - run_13 - 1.5 GSa/s - Gas Mixture 80/20 0 - 90/10 1 - 85/15 0



1
0

hNPeaks_clust_ch1
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Mean    13.33
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Backup



1-dE/dx Resolution study:
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Ø Landau distribution for the charges.
Ø Measure charge of many samples (cells) along track.
Ø Get ”mean" charge over samples = dE/dx.
Ø Simple “mean” charge subject to large fluctuations ➯“Truncated Mean” (robust).
Ø  Reject samples with highest charge (typically) 20-30% and calculate mean (“truncated” mean) of remaining 

samples.
Ø Optimize truncation empirically (➪best dE/dx resolution).



1- dE/dx Resolution study:
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Ø 2m track length.
Ø Landau distribution for the charges.
Ø Optimize truncation empirically (➪best dE/dx resolution).
Ø Tested the resolution for each.
Ø Selected the distribution with 80% of the charges to be compared 

with dN/dx.

90% charges 80% charges 70% charges 60% charges 50% charges



1- dE/dx Resolution study:
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dE/dx resolution varies from 4.5% - 11% relying on the 
accepted fraction of the charges.
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@2m long track we have dE/dx resolution 5.7%



Old
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Electrons found: 28
Expected Electrons: 29.4
Clusters found: 17
Expected Clusters: 18.4
Track Angle: 45.0

Waveform signal Ch1 - Event 287 - Sense Wire Diameter 20 um - Cell Size 1.0 cm - Track Angle 45.0 - run_16 - 1.5 GSa/s - Gas Mixture 80/20 0 - 90/10 1 - 85/15 0

2- dN/dx Resolution study:

The distribution of the electron takes Landau distribution with number 
of detected electrons in acceptance with the expected number

Poissonian distribution of the number of clusters with number of detected 
electrons in acceptance with the expected.

New
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2m tracks length

@2m long track we have dE/dx resolution 5.7% @2m long track we have dN/dx resolution 3%
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2- dN/dx vs dE/dx Resolution:

~ 2 times improvement in the resolution using dN/dx method



3- Resolution Scan:

dN/dx resolution dependence on the track length  L-0.5

~ 2 times improvement in the resolution using dN/dx method
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Resolution vs Number of Clusters for MeandNdx.txt

dE/dx resolution dependence on the track length  L-0.37

dN/dx Resolution
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3- Resolution Scan:

dE/dx resolution dependence on the track length  L-0.45dE/dx resolution dependence on the track length  L-0.37

50 100 150 200 250
Track Length[cm]

0.04

0.05

0.06

0.07

0.08

0.09

0.1

0.11

0.12

0.13

R
es

ol
ut

io
n

Resolution vs Track Length for MeandEdx.txt

50 100 150 200 250
Track Length[cm]

0.04

0.05

0.06

0.07

0.08

0.09

0.1

0.11

0.12

0.13

R
es

ol
ut

io
n

Resolution vs Track Length for MeandEdx.txt



Backup



Classical dE/dx Measurement by charge:
Ø Measure charge of many samples (cells) along track.
Ø Get ”mean" charge over samples = dE/dx.
Ø Simple “mean” charge subject to large fluctuations ➯“Truncated Mean” (robust).
Ø  Reject samples with highest charge (typically) 20-30% and calculate mean (“truncated” 

mean) of remaining samples.
Ø dE/dx resolution depends on:

• effective detector length L (track length x pressure). L-0.37
• Number of samples. 1/√N



2- HV scan: 

Inefficiency ~ 30% using He:IsoB 80/20 for 1.5 cm tubes 
2
1

He:IsoB 80:20
Good stability with changing the HV
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2- HV scan
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