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A Study on the Characteristics and Fabrication of Mg.SiO. Phosphors
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Abstract The Mg.Si0, : Tb, Tm, La, Ho, Dy and Nd thermoluminescent phosphors have been prepared by sintering
Mg.SiQ; after doping the lantanum elements Tb, Tm, La, Ho, Dy and Nd. By the peak shape method, the estimated
activation energies were 0.53~1.77¢V, and the thermoluninescence process in Mg:SiO,s : Tb, Tm, La, Ho, Dy and Nd
TLDs are found to the 2nd order by the peak shape method. The TL phosphors prepared in this work may be utilized

to radiation sensor elements because of their high sensitivity to low energy X-ray.
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Fig. 1. The block diagram of the fabrication and measurement
of the TLD.
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Fig. 2. A set up used toread a TLD.
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Fig. 3. Relative TL intensity of main peak as a function of an-
nealing temperature for Mg.SiOs.
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Table 1. The temperature of glow peak according to actlvatlon for the various Mg.,SiOs TL phosphors
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Fig. 4. The photographs of the thermoluminescence glow curve of Mg, Si0, according to phosphor concentration.
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Fig. 5. The X-ray diffraction pattern of Mg,Si0, : 1.a(1220°C). Fig. 6. The X-ray diffraction pattern of Mg,Si0, : Ho(1220°C).
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Fig. 7. The thermoluminescence glow curve of the Mg,SiO, :
Tb according to Tb concentration.
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Fig. 8. The heating rate dependence of Mg.SiO.: Tb glow
curve peak intensity.
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Fig. 10. The glow curve of Mg:SiO, :
Nd according to temperature.
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Table 2. The peak shape parameters of the glow peak in Mg,SiQ, TLDs.

emperature(k) T, T, T, w T o) e E(eV)
TLD .
Mg.SiO, : Tb 525 562 594 69 34 35 0.51 1.26
Mg.SiO, : La 484 502 548 64 18 46 0.71 1.77
] >
Mg.Si0O; : Ho 583 618 1 673 90 35 55 0.61 1.52
Mg.SiO. : Nd 493 525 574 81 32 49 041 0.53
]
Mg.Si0, : Dy 453 493 573 120 40 80 0.67 0.80
Mg.SiO, : Tm 396 415 432 36 19 1 17 0.62 0.63
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