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Abstract

Preparation of the X-Ray Imaging Plate
Using Thermoluminescent Phospher

Won Jin Lee
Dept. of Radiotechnology, Shinil Junior College, Daegu, Korea.

Dong Myung Lee
Institute of Basic Sciences, Kyungpook National University, Daegu, Korea.

Thermoluminescent phosphors, which are now being used widely in radiation dosimetry, have an
excellent sensitivity to ionizing radiation.

In this study, thermoluminescent phosphors of CaSO, : Mn, CaSO, : Dy and CaSO, : Tm are
prepared and their physical properties are investigated by measuring the trapping parameters and
their luminescent spectra. By considering the sensitivity to X-ray and fading characteristics,
CaSO, : Dy is most adequate to imaging plate.

The imaging plate are prepared by coating the CaSQ, . Dy powder on the Al substrate and its dose
dependence is linear within the range of 40 mGy-20 Gy X-ray. The sensitivity of imaging plate
depends linearly on the thickness of coated phosphor layer up to 35 mg/cm? and is independent on
the grain size of the phosphor in the range of 70~250 gm.

By photographing the imaging plate, X-ray images of the test object are obtained and better than
those of X-ray films.
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Fig. 1. Schematic energy level diagram for

thermoluminescence mechanism.
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Fig. 2. Principle of imaging plate.
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Table 1. Wavelength and resolution of each

interference filters

No Amax (nm) AL1/2(nm)
1 398 18.5
2 423 14
3 449 14
4 472.5 11
5 501 12
6 523.5 10.5
7 548 11
8 575.5 14
9 598.5 12.5

10 627.5 12
11 648.5 13
12 676.5 15.5
13 701 13.5
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Fig. 5. Schematics of photographic observation
system.
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Table 2. Comparision of thermoluminescent properties of CaSO, doped with Mn, Dy and Tm.

hosphor
priospio CaSO, : Mn CaSO, : Dy CaSO, : Tm
property
Main peak 120°C 235C 230°C
E=1.23eV E=1.18eV
IR S
m=2, s=3X10Ell/s m=2
1.08eV E=1.29eV E=1.23eV
PS
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DHR /
ITD / m=2 m=2
Rel. sensitivity
60 60 30
to TLD-100
Linear dose
40 mR-2000 R 40 mR-2000 R 0.2mR-300 R
response
Fading 509%/100 hrs 2% /month 1~2%/month
Spectral peak 5000 A 5000, 5750 A 4750 A
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Fig. 7. Isometric plot of the TL intensity vs. wavelength and temperature for (a) CaSO; :
Mn, (b) CaSO, : Dy and (c) CaSO, : Tm.
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(a)

(b)

Photo. 2. X-ray image on imaging plate (2) with exposure and (b) without exposure.

(a)

(b)

Photo. 3. X-ray image of penetrameter : (2) IP and () X-ray film.

Table 3. Design for FO4 penetrameter structure. unit . mm
. distance of
Type diameter . length
line center
FO4 0.20 0.25 0.32 0.40 0.50 0.64 0.80 4 40

oAl AusiA ExE WS 5 Ut
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Photo. 4. X-ray image of graphic mask made
of Pb on imaging plate
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Photo. 5. X-ray image of mesh on imaging
plate
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Photo. 6. X-ray image of the test object, plug : (a) IP and (b) X-ray film.



(a)

()

Photo. 7. X-ray image of the test object, screws embedded in wood :
(@) IP and (o) X-ray film.
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(Photon-counting Image Acquisition System)
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