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Organisation

‣ In the Master's degree in physics, the Laborpraktikum is a compulsory requirement in 
the specialisation area "Particle and Nuclear Physics → HISQIS-Anmeldung (160005)!

‣ Selection from:
• 8 experimental tasks (typically 2 half days or 1 full day)
• 4 QFT tasks (4 half days)

Requirement: 4 full working days in total

‣ Date: typically Thursdays, starting times from tutor
• You need to contact the tutor at least 1 week in advance!
• Submit your reports 2 weeks after the lab!

‣ There will be a compulsory briefing on radiation protection at the end today.
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Organisation

‣ Subscribe in OPAL
• Later → Date selection
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Organisation
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BK: Analyse von Blasenkammeraufnahmen

‣ Auswertung historischer Blasenkammeraufnahmen
‣ manuelles Ausmessen einer inelastischen Proton-Proton Streuung
‣ softwaregestützte Auswertung von pp-Reaktionen mit 24 GeV Protonen der 2 m 

Blasenkammer am Proton-Synchrotron (PS) am CERN (1971)
• Wirkungsquerschnittbestimmung
• kinematische Analyse von Teilchenzerfällen (Pion-Zerfall, Lambda-Zerfall)

REPLACED → ML
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PP: Analysis of ATLAS pp-Daten

‣ Classical data analysis: 1 fb-1 ATLAS data and Monte Carlo simulation (Open Data)
‣ Graphically analysis of event displays
‣ Selection of Higgs events using histograms of observables
‣ Data analysis: Search for Higgs bosons and heavy Z' bosons using statistical data analysis

(1 full day or 2 half days)



• Simulated data from the ATLAS experiment at CERN 
analysed using Neural Networks (NN)

• Train a NN to find Higgs boson events

• Choose suitable training setup
• Design your own NN

→ Show us that you can beat the given NN!
• Report: please submit a well-documented Jupyter notebook

(1 full day or 2 half days) 7

ML: Neural Networks hunting for Higgs boson



‣ Program a “Field Programmable Gate Array” 
(programmable circuit)

‣ Use examples to learn the development environment for 
FPGAs

‣ Logic gate
‣ Steer electronical componentes (LED, 7 segment display)
‣ Design a digital filter for signal processing with an FPGA
‣ Learn basic tools for firmware development
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FP: Electronical data processing and FPGA



• Record gamma spectra with NaI scintillation detectors and
a high-resolution High-Purity Ge detector

• If you already took this course during the Bachelor
studies you will get advanced tasks here

→ Contact the tutor in that case
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GA: Gamma spectrometry



‣ Calibrate a scintillation detector with small Z by 
Compton coincidence measurements

‣ Use the angular and energy correlation of the electron 
and the scattered photon

‣ Precision spectrum with a HPGe detector
‣ Robot steering and automatic signal recording 10

WK: Wide-angle Compton coincidence method



• New PET scanner:

• Measure a point source
• Simple and filtered back projection
• Measure activity ratios
• Sinograms
• OSMAPOSL reconstruction algorithm

11Ordered Subset Maximum A Posteriori One-Step Late

PE: Positron emission tomography



‣ Determination of angular correlation of the emitted γs of a 60Co source

‣ Analog and digitized data recording
‣ Analysis with Geant4 simulation
‣ Jupyter based analysis + report

‣ Optionally: additional day at HZDR to discuss
results and prepare report (notebook)
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SD: Simulation based digital data processing

Θ
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BM: Datierung mit einem Ionenbeschleuniger



‣ [QFT 0: Muon decay and Feynman rules (4 half days)]

‣ QFT 1: Loop corrections to muon decay in the Standard Model (4 half days)

‣ QFT 2: Asymptotic freedom in QCD (4 half days)

‣ QFT 3: Calculation of the Higgs mass in the MSSM (4 half days)
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QFT tasks



Now: Find yourself a lab partner
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‣ Questions?
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Now: Date selection


