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Outline

 NICA Project

 Cosmic rays

 Cosmic Watch Project

 Measurements, results and analysis



NICA MULTI PURPOSE
DETECTOR (MPD)



NICA MPD scheme [1]



Cosmic rays detector [2]

MCORD – MPD Cosmic Ray Detector
MCORD suround MPD detector



COSMIC RAYS





Cosmic Rays – content [3]

Primary particles:

- Protons (90%)

- Alpha particles 
(9%)

- Heavy nuclei (1%)

Secondary particles:

- Pions

- Kaons

- Muons

- Protons

- Electrons and γ
quanta 



Cosmic Shower



Cosmic Rays – sources [4]

 Solar activity

 Supernova explosion

 Pulsars

 Active galactic nuclei





COSMIC WATCH 
PROJECT



Cosmic Watch [5]

 Scintillation detector

 Designed for detecting and counting 
muons



Detector components



Master – Slave mode

(Coincidence mode)



Measurements



SiPM (Silicon Photomultiplier)

 Low-light signal

 Low voltage operation

 Insensitivity to magnetic fields

 Uniformity of response

 Small size (6mm x 6 mm)



Detector components

 Open-source micro-controller 



Features

 Threshold trigger

 Amplitude measurement

 SD cards / screen

 Total counts

 Counting rate

 Time 

 Dead time



Arduino - programming



Results & Conclusion



A.Distance dependence

There is an exponential dependence as we change the distance 
between the detectors, as expected.



B. Angle dependence (indoors)

We expect data points to align with cosine squared curve, as indicated 
in [6]. We can see that the experimental data correspond with theoretical 
prediction.



B. Angle dependence (outdoors)

Similar to the previous result, but slightly worse fit parameters



C.Angle dependence 

– indoors vs. outdoors

There are more particles observed indoors – not as expected.
Possible reason: the building itself generates additional particle 
cascades.



D. Pb filter thickness dependence

We expect to get rid of low energy components (about  30% of particles) 
and to obtain an exponential dependence, but the result is ambiguous



Conclusion
 Cosmic rays detectors are necessary for

the MPD to eliminate the background
from cosmic radiation

 The result of the Pb filter measurement is
ambiguous and remains an open
question for future measurements

 Most of the results matched
the predictions

 The results of our work can be used as a
set of initial conditions for future
theoretical calculations
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