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Abstract

Experimental Setup

At the ICD we should get answers to our questions, for example what cosmic particles are, how 

they develop, where exactly they come from and also how they can be measured. Under the 
direction of employees from the KIT we measured the angle dependence of muons with three 

detectors. We wanted to know more about where muons usually come from and how many we can 
detect in a certain time. That’s interesting because most of the cosmic particles get lost/ die away 
on their long way to the earth, bevor we can detect them.

We’re a group of students aged fifteen and older in a teachers 

company from the Thomas-Mann-Gymnasium. All of us are really 
interested in astronomy and physics, that’s why we are members 

of the astronomy-club of our school. We love such projects, 
because we can find out new and interesting things by working 
practical with our hands and give it a try to find our own solutions 

for or different problems. On the same time we can also see where 
and how scientists work. That’s also very interesting;)

The detectors are composed of a photomultiplier made of silicium

and a scintillator panel. If muons come in, because of the 
scintillator panel, little flashes arise and the photomultiplier intensify 

them. Then this signal is sent to the computer. To measure the 
incidence angle we need two detectors. So we fixed one detector 

at the bottom and one at the top of a carton. With the carton it is 
also light- tight. That’s important to reduce the quote of  errors 
developed by light pollution. With the help of a few books, we could 

position the detector in several angles for a certain time. We 
measured the incident muons at 0°, 30°, 45°, 60°, 90° and a few 

more angles between, so that we have more data for the evaluation 
afterwards. Every group prepared with their data, based on the 
computers muon counting, a chart. In this chart they calculated the 

muon quantity per second by dividing the detected muons trough 
the measure time. This rates they needed for the diagram, on 

which you can see the angle dependence of the incident muons.
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Results

Analysis

In the first diagram you can 
see, that in the beginning the 

graph is going up until 
30°,because in this angle we 

measured most muons and 
then the graph went down 

under the figure of beginning. It 
also depicts the possible error-
rate above and below the 

actual rate. The second 
diagram has the highest 
amount of muons at 0° then 

the muon quantity decreases 
steadily. You can see the 

lowest rate of incoming muons 
at 90°. The third diagram 

contains like the first one also 
two graphs. The blue one 

depicts the results of our
detector and the orange one is 
an adjustment to a (cos(x))²

What we found out:
Because of the different angles every diagram looks a bit different. But the main statement of all these 
diagrams is, that we could measure the highest rate of incoming muons from 0°- 30°.  That’s 

essentaly very logical, because the direct way with the fewest obstacles.is the way from above. We 

can also say that in a period of only 15 min about 400 muons arrive on a little area, like the surface of 
our detector. 

function. If you compare or match these two graphs, you will see that there is a fractional deviation at 
90°. The highest amount of muons was measured at 0°. In general these graph similar to the of the 

second diagram.

Each group positioned their detector in several angles. So we could give a more precisely statement 
about the angle dependence of muons.  

Every diagram shows how many muons we could measure with our detector per second. 


