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Useful information can be found in the manual of the muon life time experiment:

• Muon’s Lifetime (located on the course webpage under “manuals”).

1 Objectives of the experiment

• Measurement of the angular dependence of the cosmic ray muons flux at sea level.

If the experiment is extended to the 2nd term (October-November 2014), the student will
be requested to:

• Development of a graphical interface for data taking.

• Measurement the detector efficiency.

2 Physics pre-requisites

• Basics of particle physics.

• Basics of relativity.

• Basics of particle interaction with the detector.

3 Data analysis pre-requisites

• Basic plotting tools.

• Tools for fitting.

In general, python is recommended. A basic introduction to python can be found on the
course web page: “Intro do Python (1)” and “Intro to Python (2)”.
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4 Goal of the experiment

At the end of this project the student should be able to:

• understand the basics of relativity (time dilation) and basics of particle physics
(particle decay);

• understand the interaction of particles with material (including atmosphere);

• understand the concept of effective surface;

• understand how to determine the background to the signal;

• measure the flux as a function of the orientation of the apparatus, of the time of
the day (night and day);

• understand how to validate a fit and determine the goodness of a fit.

If the experiment is extended to the 2nd term (October-November 2014):

• develop a graphical interface for data taking;

• understand the concept of detector efficiency.

5 Timeline

First term:

• 1st week: Familiarize with the experimental setup. Validate the input/output of
each scintillator/PMT and electronic module.

• 2ns week: Acquire preliminary data with short data taking run.

• 3rd week: Develop the software for data analysis.

• 4th week: Start writing the report/presentation and take data with a long run.

• 5th week: Wrap up the results and write the final report/presentation.

If the experiment is extended to the 2nd term (October-November 2014):

• 1st week: Develop the graphical interface for data taking.

• 2nd week: Make a proposal for measuring the detector efficiency.

• 3rd week: Setup the apparatus for the measurement and start data taking.

• 4th week: Data analysis.

• 5th week: Wrap up the results and write the final report/presentation.
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6 Challenges

The acquisition of data seems deceivingly simple, however to reduce the uncertainty on
the extracted physical properties requires some experimental planning and appropriate
error propagation. Crucial is the analysis and plot of the data during an initial short
run.

3


