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Abstract - An imaging plate(IP) detector, a two-dimensional digital radiation detector that
can acquire image of radioactivity distribution in a sample, has been applied in many fields;
for industrial radiography, medical diagnosis, X-ray diffraction test, etc. In this study, the
possibility of IP detector to be used for measuring radioactivity of sample is explored using
its high sensitivity, higher spatial resolution, wider dynamic range and screen uniformity for
several kinds radiations. First, the IP detector is applied to measure the surface uniformity
for area source. Surface uniformity is measured rapidly and nondestructively by measuring
the radioactivity distribution of common standard area source(*'Am). Next, the IP is
employed to study the possibility of measuring an extremely low-level activity of
environmental sample. For this study the screen uniformity, shield effect of background
radiation, linear dynamic range and fading effect of the IP detector is investigated.

The potato, banana, radish and carrot samples are chosen to measure ultra low-level activity
of UK isotope. The efficiency calibration of IP detector is carried out using the standard source.
Key words @ Imaging Plate, 40K, 2‘"Am, Area source uniformity, Extremely Low Level
Activity
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Fig. 1. Schematic representation of the storage phosphor
process.
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Fig. 2. IP Image of the “"Am area source.
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Fig. 3. DLU distribution of the*'Am area source
represented in a three-dimensional display.
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Fig. 4. Uniformity distribution of IP represented in three-
dimensional display.
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Fig. 5. Comparison of background evolutions measured
in cassette and lead shield as a function of time.
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Fig. 6. Fading effect of IP.
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Fig. 7. Linear dynamic range of IP.
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Fig. 8. Imagés of the natural radioactivity distribution of vegetable and fruit.
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Table 1. The efficiency calibration result of IP detector
using the standard source(*Cl).

®Cl | mass | 2m MWPC |IP A%7] | 1 beta=
A4 | (mg) | (count - s™) |(DLU - s™)| 84 DLU

1 [15281] 10810 906.69 84

2 |10627] 8030 653.83 81

3 |7047| 5336 446,62 84

4 |6392| 4897 416,70 85
1 beta = 84 DLU : 49 23 3 kol digt Hd g

148 FAZN WAbs

ZAd B A7 235

AHe w3 g Adsd dHug gy E
DLUE 2#4% & EFAYS o433l 3y
HEY At &= E DLU wgse d9uy
3 S2ueldAe] AFE Add ¥, HEYRS
“‘E°ﬂ 3 =eAE 01%3}‘!1 RO
A5 g fF3A

2004 A, 32, w79 K wabs
& 2oAgFEQr} oju 1 beta = 84 DLUY #t#,
g wWErdRte) AEe ¥ =g A = 107
g-cm>-cm ¢ 1 Bg = 089 Betad] %<& AMg
34t

2 %

AE71EE o439 WANY FAEE F
A A 7|8 AL Y9 AXRHY ¢
E 23 7337 E.U} Ahsa wE AZE Yol
A %,‘—75‘—% & ‘E} P @%71 % A}%s}
o
(= 23.“7515}°4 WH’Q%% ‘“"} & }Ef"} %k
& RBE, 99 uhud oid "7§€J+(02
Bq/g)[ll]ﬂ- B Aolg HolA LS ¢ F ¢
.1 A% IP AE7|&E AHeEy :L?ﬂ'r-r]
A5 el 24 7HeAS ¢ F U B A7
A AL A2"EE 2 FA7 H2 e A
#7259 clearance leveld] 23R4 & 7}
A Golr7] $J3ted FARAAN WEHE ¥
9] clearance levelZ H| W3 EFEY
earance level Table 33 zZro] yepdt}12].
b A e BY 311-’14 HAbE &3
de @3 wwsted FE3 FAY £ e

¥2

i r.?L

o)

lo

2 B g AREZ FTFA A& ’\V‘
FAbs #7189 clearance level 273
(‘)l.

14 5+ 3%

fob o B > O £ of off off x

[
2 o

Table 2. Measured surface radioactivity and specific radioactivity of the “K radionuclide contained in vegetable and

fruit.
A g Net DLU - mm™ Beta - mm? - 5™ Bg-cm? Bg-g*
Z % 213.74 535 x 107 601 x 107 0.06
g2 21837 426 x 10° 479 x 107 0.05
vhupit 383.84 759 x 107 853 x 107 0.09
7 67.09 131 x 10° 147 x 107 0.01
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Table 3. Clearance level for solid materials arising 4. hip./ home fugifilm.com/producs,/science/ip
from nuclear reactors: (Ba/g). index.html.
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