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Detection of Alpha Radioactivity Using Autoradiography With Phosphor Screen
FENG Xiao-gui, LIANG Jun-fu, ZHANG Ying-jie, WANG Jian-chen, CHEN Jing
Institute of Nuclear and New Energy Technology, Tsinghua University, Beijing 102201, China

Abstract: The experimental method for detecting alpha radioactivity using autoradiography
with phosphor screen was introduced in this paper. The influences of some parameters, such as
the distance between the sample and the phosphor screen (or referred to solid angle) , the expo-
sure time and the radioactivity in the sample, on the light intensity of the phosphor screen im-
age were studied. It is shown that the light intensity after solid angle revision does not vary
significantly from one geometry to another. The intensity is proportional to the exposure time
and the amount of activity in the sample before the phosphor screen is saturated. In addition,
several experimental issues should be paid attention to be discussed, including the exposure
condition, the number of scans, the background of the phosphor screen, the influence of the
gamma or X-ray and the status of the sample.
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Table 1 Solid angle revision factor for different h
r/mm !
30. 0 mm 50. 0 mm 70. 0 mm 90. 0 mm 110. 0 mm
11.0 0.029 619 0.011 468 0.006 088 0.003 690 0.002 470
15.0 0.050 124 0.020 856 0.011 025 0.006 747 0.004 610
20.0 0.079 917 0.034 845 0.018 952 0.011 793 0.008 200
25.0 0.111 546 0.051 344 0.029 169 0.018 165 0.012 410
30.0 0.140 324 0.069 803 0.040 628 0.025 329 0.017 635
35.0 0.168 530 0.088 629 0.051 756 0.033 829 0.023 575
40. 0 0.193 979 0.106 498 0.064 522 0.043 594 0.030 357
45.0 0.216 823 0.126 575 0.078 283 0.051 985 0.037 202
50.0 0.236 781 0.142 773 0.092 256 0.062 248 0.045 397
h 50. 0, 70. 0, 90. 0,
110. 0 mm, 40 min
1< ), 1 1—9
(
1, “1-b”
. 4 h 9
2, 3
47 o 2 s
1
) h ) .
d ; 3 in Fig.1 Regions-of-interest and background
6. 584 X10° DLU ’ zone in phosphor screen image
4 +4.6 V o 1—9— (Regions-of-interest) ,

“Adr 1-b—— (Background zone)
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Table 2 Light intensities of different h for 2 , LA
regions-of-interest before solid angle revision 2
) 1071/ DLU (—8.70, 0),
r/mm
50. 0 mm 70.0 mm 90. 0 mm 110. 0 mm R
11.0 0.776 0.413 0. 243 0.165 100 Pa ,
15.0 1.394 0.752 0. 447 0.302 R
20.0 2. 354 1. 305 0.774 0.527 ( ) y
25.0 3. 466 1.973 1.183 0. 810 . . 2
30.0 4,641 2,721 1. 659 1. 146 8. 70 min
35.0 5. 821 3.526 2.189 1.528 o
40.0 6.975 4. 357 2.758 1. 950
45,0 8. 064 5. 203 3.354 2. 401 > L 3% 101 145 10°
50. 0 9.068 6. 040 3.972 2. 880 . 4r #=0.999 6
2 3
>~
3 h o2t
S
Table 3 4x light intensities of different i for |
regions-of-interest after solid angle revision
- 0 100 200 300 400
107" / DLU +/min
r/mm
50. 0 mm 70.0 mm 90. 0 mm 110. 0 mm
- 2 4 I
11.0 6.770 6. 787 6.591 6.670
Fig. 2 Effect of the exposure time ¢
15.0 6. 685 6.819 6. 620 6. 559 o o
on the 4 light intensity I
20.0 6. 757 6. 885 6.567 6.432
25.0 6.751 6. 764 6.515 6.526
’
30.0 6. 649 6.697 6.551 6.499 2
35.0 6.568 6.813 6.472 6.482 (D)
40.0 6. 550 6.752 6.327 6.423 ; 2)
45.0 6.371 6. 646 6.451 6. 454 h a (
50.0 6. 351 6. 547 6. 381 6. 344 h=50.0 mm.a 4
(6.584) cm) «
(Note) : (The datum in parentheses o
is the average) 2.3
2.2

h=50. 0 mm

20, 40, 80, 160, 320 min

b
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Table 4 Effect of the number of scans on the
’ ’ relative light intensities for regions-of-interest
2.4 r/mm L
2 a1 1 2 3 4 5 6 7
) (D 10 100.0  28.8 13.8 8.7 6.4 5.1 4.2
20 100.0  28.8 13.8 8.8 6.4 5.1 4.2
) 30 1000 28.8 13.9 8.8 6.5 5.1 4.2
’; (2) 40 100.0  28.8 13.9 8.8 6.5 5.1 4.3
) 50 1000 28.8 13.9 8.8 6.5 5.1 4.3
y 2.4.4
2.4.2 ,
, , h=30. 0 mm,
, 40 min, ,
o h=150. 00 mm. 17 h . s
320 min 7 , 17h
, 65% . .
I., 4, 4 ,
(D) o
5 (2) 2.4.5 vy X a a
, Y X , “Am
s 70%., a 59. 54 keV Y , B9 Py
, o a 13. 6 keV X
2.4.3 N , ary X
° ’ as Y
X o
( ; vy X
) 30~60 s, 1.03%., .y X
N [03 1)
. N v X o
o ) 2.4.6 .
10 ~ 30 min, ,
40 min R 57 ~ 246 DLU/mm?. .

, , ,  2.4.5 sy X
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