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Radiation Protection and Dosimetry

• Types of radiation

• Radiation spectrum

• Activity 

• Radiation dose terminology  and units 

• Occupational dose limits for radiation workers

• Deterministic and stochastic effects 

• Types of dosimeters

• Radiation sources used in laboratory and their spectrum 



Scintillation detector – BGO and 

NaI

Task No. 1

PMT signals Energy

?



Experimental setup



BGO (circular shape), 

Co-60 + Cs-137

U = 1 100 V

5 mV

1.17 MeV

1.33 MeV

661 keV

U = 1 400 V

5 mV

2.5 MeV



Energy calibration for BGO

Co-60+Cs-137



NaI, Co-60+Cs-137

661 keV

1.17 MeV

1.33 MeV 2.5 MeV

Gaussian fit 

of Cs-137 

peak

U = 800 V

5 mV



Energy calibration for NaI

Co-60+Cs-137



μ = (0.744 ± 0.142) cm-1

μm = (0.083 ± 0.016) cm2 g-1

Task No. 2
To obtain the attenuation coefficient for

cooper



Task No. 3

To obtain the kinetic energy absorbed

in the sensor and particle speed
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Silicone diode, 

14x14 mm

Pixel detectors

Alpha particle

Beta particle

Gamma quanta



or

Relativistic Classical



Task No. 4

To calculate the spatial angle of collimated 

beam

Am-241, Collimated beam, 

Distance from the detector: 0 

mm

Am-241, Collimated beam, 

Distance from the detector: 10 

mm





Task No. 5

Approximate estimation of the mean 

linear range of alpha particles in the air

Am-241

The result roughly confirms the formula

for range of alpha particles in the air



Task No. 6

Energy loss of alpha particles in the air

Gaussian fit



Back to the formula for approximate range . . . 

And more . . . 



The aims of the project...

 to acquire a sound basis in radiation protection and the safety of radiation

sources at the basic level

 to provide the necessary practical skills and basic tools for work in the field of

radiation protection and the safe use of radiation sources

 to study different types of radiation as well as radiation doses

 to study response of different types of detectors – scintillation detectors and

pixel detectors

 to perform calibration of detectors

 to study attenuation of gamma radiation

 to derive the ranges of alpha particles
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