MEASURING OF  LOW ALPHA-ACTIVITY 

ON PROPORTIONAL COUNTERS OF MODEL 1950 " Alpha Sciences", USA.

S.М.Zakharyash, Y.B.Tolstukhin, I.V.Fedotova

CSC «Pure Technologies» 
        Measurements of the level of alpha emission on Model 1950 gas proportional counter are measurements of the differences in count rate of total count (sample + background) and rate of background. The value of the rate of total count is subject to distribution originating from the law of the Poisson. The kind of distribution depends on the preliminary items of information, which the researcher possesses before the measurement. 

       The minimum full time Т necessary for measurement of the material with the allowable relative error of measurement of 25% corresponds the following 
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                                                                      (1)

Rt - Rate of Total Count (sample + background); Rb - Rate of Background; Rs  = Rt - Rb  -  Rate of Sample; 

tt – Time of Total Count (sample + background) Rt;  tb  - Time of Background  Rb; 
For measurement of count rate of total count and for measurement of count rate of background it is necessary to spend accordingly the following time tt  and  tb
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  Table 1 gives the time of background measurement and the time of total count  on Model 1950 installation with the counting efficiency of 84%. 

 Table 1

The time of background measurement and the time of total count  on Model 1950 installation with the counting efficiency of 84% and area 1000 cm2.

	background (counts/Hr)
	Alpha flux

0.001

 cm2 ·Hr
	Alpha flux

0.002

 cm2 ·Hr
	Alpha flux

0.003

 cm2 ·Hr
	Alpha flux

0.004

 cm2 ·Hr
	Alpha flux

0.005

 cm2 ·Hr
	Alpha flux

0.01

 cm2 ·Hr

	
	tb

hr
	tt

hr
	tb

hr
	tt

hr
	tb

hr
	tt

hr
	tb

hr
	tt

hr
	tb

hr
	tt

hr
	tb

hr
	tt

hr

	1
	54
	73
	15
	25
	8
	14
	5
	10
	3
	7
	1
	3

	1.5
	77
	96
	21
	31
	10
	17
	6
	11
	4
	8
	2
	4

	2
	100
	119
	27 
	37
	13
	19
	8
	13
	5
	9
	2
	4

	2.5
	123
	142
	33
	42
	16
	22
	9
	14
	6
	10
	2
	4

	3
	145
	164
	39
	48
	18
	25
	11
	16
	7
	11
	2
	4

	3,5
	168
	187
	44
	54
	21
	27
	12
	17
	8
	12
	3
	5

	4
	191
	210
	50
	60
	23
	30
	14
	19
	9
	13
	3
	5

	4.5
	214
	233
	56
	65
	26
	32
	15
	20
	10
	14
	3
	5

	5
	236
	255
	62
	71
	28
	35
	17
	21
	11
	15
	3
	5


The activity of the sample (Alpha flux  cm2 ·Hr ) corresponds the following 
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       (4)                   

А- area of the sample, cm2;     F- counting efficiency of the installation. 

The root-mean-square measuring error of the count rate of the sample is defined under the formula
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When the time of measuring is chosen correctly this value should be less than 0.25. 

MEASURING PROCEDURE OF SAMPLES 

ON PROPORTIONAL COUNTERS OF MODEL  1950 " Alpha Sciences", USA.

S.М.Zakharyash, Y.B.Tolstukhin, I.V.Fedotova

CSC «Pure Technologies»  

1. 
 Before measuring any sample it is always necessary to carry out the measurements of the background (measurement of the count rate of the chamber without the sample). The minimum time of measuring the background depends on the assumed activity of the sample, and is chosen according to table1 and table 4 given below. 

Table 1

The recommended minimum time of measuring the chamber background before testing any sample 

	average

background of installation (counts/Hr)
	Alpha flux

0.001

 cm2 ·Hr
	Alpha flux

0.002

 cm2 ·Hr
	Alpha flux

0.003

 cm2 ·Hr
	Alpha flux

0.004

 cm2 ·Hr
	Alpha flux

0.005

 cm2 ·Hr
	Alpha flux

0.01

 cm2 ·Hr

	1
	48
	24
	24
	24
	24
	12

	2
	72
	48
	24
	24
	24
	12

	3
	96
	48
	48
	24
	24
	24

	4
	96
	48
	48
	48
	24
	24

	5
	120
	48
	48
	48
	48
	24



2. 
 After placing the sample into the chamber it is necessary to "blow off" the chamber with P-10 gas for no less than:
-
4 hours for samples in the form of plates;
-
24 hours for powder materials.
    Only after "blowing off" the chamber it is possible to switch on high voltage and to carry out sample testing. The testing time depends on the assumed activity of the sample and is chosen according to table 2 and table 3  given below. 

                                                                                                                                             Table  2
Recommended minimum time of measuring samples in the form of plates  

	background (counts/Hr)
	Alpha flux

0.001

 cm2 ·Hr
	Alpha flux

0.002

 cm2 ·Hr
	Alpha flux

0.003

 cm2 ·Hr
	Alpha flux

0.004

 cm2 ·Hr
	Alpha flux

0.005

 cm2 ·Hr
	Alpha flux

0.01

 cm2 ·Hr

	1
	96
	48
	48
	48
	24
	12

	2
	 132
	72
	48
	48
	48
	24

	3
	   172
	72
	72
	48
	48
	24

	4
	   220
	96
	72
	72
	48
	48

	5
	   268
	96
	96
	72
	72
	48


Table 3

Recommended minimum time of measuring samples in the form of powders   

	background (counts/Hr)
	Alpha flux

0.001

 cm2 ·Hr
	Alpha flux

0.002

 cm2 ·Hr
	Alpha flux

0.003

 cm2 ·Hr
	Alpha flux

0.004

 cm2 ·Hr
	Alpha flux

0.005

 cm2 ·Hr
	Alpha flux

0.01

 cm2 ·Hr

	1
	136
	88
	88
	88
	64
	64

	2
	 172
	112
	88
	88
	88
	64

	3
	   212
	112
	112
	88
	88
	64

	4
	   262
	136
	112
	112
	88
	88

	5
	   308
	136
	136
	112
	112
	88


3. 
 After sample testing it is necessary to measure the background again. 

Table 4

Recommended minimum time of measuring the chamber background after testing the sample 

	average

background of installation (counts/Hr)
	Alpha flux

0.001

 cm2 ·Hr
	Alpha flux

0.002

 cm2 ·Hr
	Alpha flux

0.003

 cm2 ·Hr
	Alpha flux

0.004

 cm2 ·Hr
	Alpha flux

0.005

 cm2 ·Hr
	Alpha flux

0.01

 cm2 ·Hr

	1
	48
	24
	24
	24
	24
	12

	2
	72
	48
	24
	24
	24
	12

	3
	96
	48
	48
	24
	24
	24

	4
	96
	48
	48
	48
	24
	24

	5
	120
	48
	48
	48
	48
	24


The values of the background before testing the sample and after testing the sample should differ for no more than 25 % (better for no more than 10 %). It is recommended to determine the average value of the background before and after testing samples and to determine the count rate from the sample with the average value of the background.

4. 
 The average value of the background is calculated according to the following formula:
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where Rb1 – count rate of the background before testing the sample (Mean);

Rb2 – count rate of the background after testing the sample (Mean);

tb1 – time of measuring the background before testing the sample (Num Points);

tb2 - time of measuring the background after testing the sample (Num Points);

C1= Rb1 tb1 – Total Couts of the background before testing the sample;
C2= Rb2 tb2 – Total Couts of the background after testing the sample;

The count rate of the sample will be equal to 
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А- area of the sample, cm2;     F- counting efficiency of the installation;

 Rt - Rate of Total Count (sample + background) (Mean). 

The root-mean-square measuring error of the count rate of the sample is defined under the formula
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This value should be less than 0.25. If this value is more than 0.25, it is necessary to continue measurements.                                                                                         
5. It is recommended to carry out more testings of samples with the activity of less than 0.003 cph/cm2*Hr as even during long measurements there is a possibility of mistakes because of the fluctuations of the background values during the measurement.
6. 
When calculating the activity of powder samples it is recommended not to use the first 40 intervals because during these 40 (sometimes more) hours the air is pushed out from under the mylar film, with which the tray with the powder is covered. 

7. It is recommended to prepare samples carefully eliminating possibilities of impurities adsorption on them, including radon gas.
                                                                                                                                                      Table 5

The time of background measurement and the time of total count  on Model 1950 installation with the counting efficiency of 84% and area 1000 cm2 (tb1 – time of measuring the background before testing the sample, 

tb2 – time of measuring the background after testing the sample, tt – time of measuring sample.

	Background (counts/Hr)
	Alpha flux

0.001

 cm2 ·Hr
	Alpha flux

0.002

 cm2 ·Hr
	Alpha flux

0.003

 cm2 ·Hr
	Alpha flux

0.004

 cm2 ·Hr
	Alpha flux

0.005

 cm2 ·Hr
	Alpha flux

0.01

 cm2 ·Hr

	
	tb1

hr
	tt

hr
	tb2

hr
	tb1

hr
	tt

hr
	tb2

hr
	tb1

hr
	tt

hr
	tb2

hr
	tb1

hr
	tt

hr
	tb2

hr
	tb1

hr
	tt

hr
	tb2

hr
	tb1

hr
	tt

hr
	tb2

hr

	1
	48
	96
	48
	24
	48
	24
	24
	48
	24
	24
	48
	24
	24
	24
	24
	12
	12
	12

	1.5
	48
	120
	48
	48
	72
	48
	24
	48
	24
	24
	48
	24
	24
	24
	24
	12
	12
	12

	2
	72
	 132
	72
	48
	72
	48
	24
	48
	24
	24
	48
	24
	24
	48
	24
	12
	24
	12

	2.5
	72
	   148
	72
	48
	72
	48
	48
	72
	48
	24
	48
	24
	24
	48
	24
	12
	24
	12

	3
	96
	   172
	96
	48
	72
	48
	48
	72
	48
	24
	48
	24
	24
	48
	24
	24
	24
	24

	3,5
	96
	   196
	96
	48
	96
	48
	48
	72
	48
	24
	48
	24
	24
	48
	24
	24
	24
	24

	4
	96
	   220
	96
	48
	96
	48
	48
	72
	48
	48
	72
	48
	24
	48
	24
	24
	48
	24

	4.5
	120
	   244
	120
	48
	96
	48
	48
	72
	48
	48
	72
	48
	48
	72
	48
	24
	48
	24

	5
	120
	   268
	120
	48
	96
	48
	48
	96
	48
	48
	72
	48
	48
	72
	48
	24
	48
	24


It is also necessary to say that when measuring powders it is necessary to “blow off” the chamber with the sample under testing  for a longer period of time. During usual measuring  (the sample in the form of the plate) it is necessary to spend 4 hours to push out the air from the chamber and to fill in the chamber with P10 gas, when measuring smaller samples or powders using the mylar film, it is necessary to spend much more time. The theoretical calculations show that when the tray is closed with the mylar film tightly, the air is pushed out with P10 gas by 98% during 40 hours. We usually switch on high voltage in 24 hours after placing the tray with the powder into the chamber. After that we watch the kinetics of the count rate. 
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