
Instrumentation School in Particle, Nuclear and 

Medical Physics

B. Sebinanyane, M. Chaplin, I. Segola & K. Mosala

1

                Student presentations

                   01 September 2023



2.  Observing 
tracks made by 

ionizing radiation

1.  Building a 
cloud 

chamber 

Using a 
radioactive source 
to observe tracks
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Cloud Chamber

Ionizing radiation

Muons
Ɣ-rays
X-rays

ɑ-particles
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Resolution of a silicon pixel detector-Objectives
Simulate silicon pixel 
detector response to 
relativistic ionizing 
particle

Determine spatial 
resolution of binary 
planar silicon pixel 

detector

Studying the 
influence of 

different 
parameters

Magnetic 
field Altering the 

pixel pitch

Effects of inclined 
particle incidence 

on the spatial 
resolution

Transitioning from 
binary detector 
readout to QDC 
signal sampling 5



Resolution of a Silicon Pixel Detector - Allpix Squared

● Signal generation:

 - Energy Deposit: An incident particle deposits energy in the sensitive volume, creating 
electron-hole pairs.

- Propagation: Created electron-hole pairs propagate through the sensor, by diffusion and 
drift.

- Readout Channel: The signal formed by movement of charge carriers is assigned to a 
readout channel.

- Front-end Electronics Response: The front-end electronics response (amplification, 
digitisation, etc..) finalises the signal for output.
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Resolution of a Silicon Pixel Detector - Allpix Squared

● The Resolution depends on the following:

- Residuals, Spatial Resolution: Difference between true position and reconstructed 
position -> Width of residuals

Single responding pixel           Several responding pixels
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At QCD_resolution = 4, 0deg0T

At QCD_resolution = 4, 27deg0T

We observe slight increase in resolution in 
the Y as we increase rotation when rotation 

is changed!
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At QCD_resolution = 4, 0deg0T

At QCD_resolution = 4, 0deg2T

We observe slight increase in resolution in 
the Y as we increase rotation when the 

magnetic field is changed!
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Electron movement

Electron Propagation Holes
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Micro Pattern Gas Detector

● Reconstruct a track of a particle (muon) in a micromegas detector using Garfield++
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VME bus Data Acquisition (DAQ) System

Basic Modules:

- Master -> Initiates Data Transfers
- Analyzer -> Information from master & slave
- Slave -> Responds to Master 
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VME bus Data Acquisition (DAQ) System- Objectives

Basic Objectives of the exercise were to;

Read and write the data 
in a A32/D32

Fast read and write

Write into a D64 bit
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VME bus DAQ - Results

o
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VME bus DAQ - Results

● The transfer 
(Writting) of data 
from  the Master 
to the slave.

● The transfer 
(Reading) of data 
from  the Master 
to the slave 
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Calorimetry Silicon Tungsten-objectives 
Using one layer from 

DESY beam test

Commission the 
calorimetry layer 

Measure signals from the 

radioactive sources-requires a 

silent detector

 Measure signals from the 

cosmic rays- requires a very 

silent detector

Disable noisy 

cells in the 

DAQ system
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Calorimetry Silicon Tungsten 

pedestal

pulsar
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Thank You!
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