
The detector meanly measures the number of muons that are found in a 
given space and time. The muons are unstable leptons that are common 
in cosmic radiation near the Earth´s surface. 

In order to study if the material of which the detector is surrounded in-
fluences the amount of cosmic radiation received, we have carried out 
trials in different locations of the school: 

•  Technology classroom in the building basement. This space has three 
layers and the building rooftop above it.

• Second floor laboratory with only the building rooftop above it.

The structure of one of the layers between floors is:

The 2nd floor differs from the basement in 21 cm of concrete + 4,5 cm of 
sand + 4,5 cm of stoneware, and the corresponding ceramic filler blocks.

The absorbent properties of the concrete for ionizing radiation are well 
known. (Remember the structures around nuclear reactors as in Fukus-
hima or the Chernobyl Confinement)

To reduce the factors influencing the study, all 8 trials were done in the 
same period (between 2 pm and 6 am the next day). 

The nuclear reactions that generate the detected muons are probabilis-
tic phenomena. To study it we analyze the recorded data using statistics 
(mean, standard deviation and histograms).

The main study`s data comparison is between the processed data in the 
basement and on the highest floor in our school.

To check the data consistency, we also compare the data gathered in the 
same building location. They should be similar between them.

Experiment Definition

Basement 2nD Floor

average (cph) 73,5  93,9

stanD.Deviat. (σ) 8,5 9,5

cv=σ/aver. 0,11 0,10

The histograms profiles are similar.
This is a key to check data correctness.

To check data, executions in the same place are compared. They have similar statistical parameters and the shapes of the histograms are similar.

3/07/19 16/06/19 04/07/19 17/06/19

average (cph) 78,4 76,0 76,2 73,5

stanD.Deviat. (σ) 10,4 8,4 6,6 8,5

cv 0,13 0,11 0,09 0,11

More cosmic rays are detected on the 2nd floor (with less concrete above the detector) than in the basement:

Results

Further Studies
After the obtained results, some improvements to our study are possible.

•  Additional data coming from a location below a larger number of con-
crete floor layers to confirm the obtained results.

•  Simultaneous executions of two detectors. It implies collaboration 
with other schools. It will allow a check of the detector operation.

Also, some new studies can be started.

•  Study the variation of the amount of cosmic rays detected with alti-
tude.

•  Study the variation of measured cosmic rays with the time (In the 
same location).

INFLUENCE 
OF MATERIALS
IN THE ABSORPTION 
OF SECONDARY 
COSMIC RAYS

Raspberry Pi computer: It executes the PYTHON scripts and includes a database to store the 
information collected (number of cosmic rays, the time, pressure, etc.). A USB interface 
allows to export the data.  

Detector’s electronics: it is composed of 4 plates one on top of the other. The first plate pro-
vides high voltage to the Geiger tubes. The second processes the signal of each tube. The 
third one detects the coincidences of signals in both tubes. The fourth one interfaces be-
tween the Raspberry and the user (a screen with the summary of data, 4 control buttons and 
a couple of LEDs). If only one tube detects something a red light turns on meaning that´s not 
a cosmic ray. When both tubes detect the particle, a green light will turn on for an instant.

Primary Cosmic Rays are subatomic particles coming from outer spa-
ce whose energy, due to their great speed, is very high: close to the 
speed of light.

When these particles enter into the Earth’s atmosphere, they collide 
with the molecules of air producing nuclear reactions that produce 
particles called SECONDARY COSMIC RAYS, that we can detect. The-
se particles are pions, neutrons, photons, electrons (and positrons) 
and muons (and antimuons) among others.

PRIMARY COSMIC RAYS

Concrete compression 
layer (~7 cm).
Above it, there is a sand 
layer (~1,5 cm) and 
stoneware (~1,5 cm)

Ceramic Filler Block

Basement vs. 2nd Floor

Basement executionsz

1 

2 Geiger-Müller tubes: are arranged one on the top of the other because the cosmic 
ray has to pass through both tubes to be considered. When a particle passes through 
the tube, an electron cascade is produced, generating a current that the detector re-
ceives.

u Muon hunter detector by Mihaly Vadai (http://www.muonhunter.com)
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