[bookmark: _Toc52374104][bookmark: _Toc53087712]Секция № 2
Факультет физики и информационных технологий

УДК 53 (077)
О. М. Дерюжкова1,2
1г. Гомель, ГГУ имени Ф. Скорины
2г. Гомель, ГомГМУ 

МЕТОДИКА ИЗМЕРЕНИЯ ЗАГРЯЗНЕННОСТИ ПОВЕРХНОСТЕЙ 
БЕТА-АКТИВНЫМИ РАДИОНУКЛИДАМИ НА ЛАБОРАТОРНЫХ ЗАНЯТИЯХ С ИНОСТРАННЫМИ СТУДЕНТАМИ

Аннотация. В статье представлена методика измерения загрязненности поверхностей помещения бета-активными радионуклидами с помощью прибора РКСБ-104 «Радиан». Данная методика используется при проведении лабораторных работ на английском языке при изучении дисциплин «Защита населения от чрезвычайных ситуаций. Радиационная безопасность» (Гомельский государственный университет им. Ф. Скорины) и «Медицинская и биологическая физика» (Гомельский государственный медицинский университет). Методика заключается в последовательном выполнении определенных действий: изучение основного теоретического материала; подготовка прибора к работе; проведение измерений и обработка результатов. Итогом выполнения работы является изображение карты загрязнения исследуемых поверхностей с указанием полученных значений и абсолютных погрешностей.
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Let's consider the method of measuring the contamination of indoor surfaces with beta-active radionuclides using the RCSB-104 "Radian" device, which is used in laboratory work in English when studying the disciplines "Protection of the Population from Emergencies. Radiation Safety" (Francisk Skorina Gomel State University) and "Medical and Biological Physics" (Gomel State Medical University).



The laboratory work begins with a brief theoretical introduction. The degree of contamination of various surfaces with radionuclides is usually assessed by the density of the ionizing particle flux emitted by the surface under study. The flux of ionizing particles  is the ratio of the number of particles dN crossing a given surface in a short period of time to the duration of that surface dt: . Particle flux density , where dN is the number of particles crossing an elementary area of area dS perpendicular to the direction of radiation in a short period of time dt. Instruments designed to measure the flux or flux density of ionizing particles are called radiometers [1].
The procedure for performing the work includes preparing the device for operation, conducting measurements, and processing the results.
Preparing the RCSB-104 «Radian» instrument for measuring surface contamination with beta-emitting radionuclides: remove the filter-cover; move the sliders of code switch S4 to their extreme positions as shown in Figure 1; replace the filter-cover. Turn the gray toggle switches to the on position «РАБ.» and «x0.01x0.01x200».
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	Figure 1 – Switch positions



To obtain a value for surface contamination with beta-emitting radionuclides, which is characterized by the beta flux density from the surface using the «Radian» device, it is necessary to:
1. Bring the device to the surface being measured, placing a plastic container between them (Figure 2, a)), or move the device 110-120 cm away from the surface. Turn on the device by setting toggle switch to the «ВКЛ.» position.
2. Read the background reading, which will appear on the display approximately 
18 seconds after turning on the device. Record the reading.
3. Turn off the device by setting toggle switch to the «ВЫКЛ.» position. Remove the rear filter cover and place the device above the surface being measured at a distance of no more than 1 cm (Figure 2, b)).
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	a)
	b)

	
Figure 2 – Device positioning




4. Turn on the instrument using toggle switch «ВКЛ.». Remember or write down the instrument reading established during the intermittent beep .

5. Determine the degree  of surface contamination with beta-emitting radionuclides, which is characterized by the beta flux density from the surface, using the formula:


,





where  is the beta flux density from the surface in particles per second per square centimeter;  is a coefficient equal to 0.01 (table 1);  is the instrument reading with the cover removed;  is the instrument reading corresponding to the external gamma radiation background.

Table 1 – Values of conversion factors for the RCSB-104 «Radian» device
	
Measured value
	
Designation
	Unit of measurement
	
Value of conversion factors 

	
	
	
	«x0.01x0.01
x200»
	«x0.001x0.001x20»

	Field equivalent dose rate of gamma-radiation
	

	µSv/hour
	0.01
	0.001

	Surface beta flux density
	

	

	0.01
	0.001



Therefore, to study the contamination of a room with β-emitting radionuclides in this work, it is necessary:

1. Select 3-5 control points for measurements in the room under study (if ).


2. At each point, conduct 3-5 measurements of the background γ-radiation flux  and calculate its average value .


3. For each point, determine (measure) the flux from β-radiation and from background 
γ-radiation  3-5 times and determine .
To process the measurement results, it is necessary:


1. For each point, calculate the β-particle flux value using the formula  and determine .

2. Calculate the absolute error in the β-particle flux value for each point .
3. Draw a pollution map indicating the values and absolute errors.
The results of the laboratory work are presented in Figure 3.
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Figure 3 – Map of surface contamination in the training laboratory

The proposed methodology allows students to accurately assess the degree of contamination of indoor surfaces with beta-active radionuclides, learn dosimetric control methods, and understand the need for radiation safety measures.
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