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TLD dose variation of Magnetic Resonance Imaging Equipment
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Abstract

The PET—MRI which has been installed and being managed recently uses both magnetic field and radiation.
Most radiation workers wear a thermoluminescenct dosimeter (TLD) as a personal radiation dosimeter, and the
TLD is affected both by a magnetic field and radiation. In this research, the same amount of X—ray was
applied to 36 TLDs, and the changes in the dose of the 32 TLDs exposed to magnetic field at the location
where its intensity of the magnetic resonance imaging (MRI) was about 5000 Gauss for eight hours with
one—hour unit and that of the four TLDs not exposed to magnetic field were compared and checked. The
measurement result showed that exposure dose of the TLD attached to the MRI changed irregularly depending
on the amount of exposure time. Therefore, the TLD whose amount of changes little in the environment of a
MRI is demanded to be developed.
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Table 1. Dose Variation According to the Time of Exposure
to the MRI equipment [mSv]

Exposure Timelhr] Depth Dose Sur face Dose
0 2.3 2.85
1 1.91 2.31
2 2.15 2.60
3 2.26 2.74
4 2.8 2.77
5 1.92 2.33
6 2.20 2.66
7 2.02 2.44
8 2.35 2.84
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Table 2. Dose Rate of Change the Materials at the Same
Exposure Time [mSv]

?TEZ?E: Depth Dose Sur face Dose
0 2.365 + 8.6% 2.865 + 8.5%
1 1.845 £ 10.5% 2.235 £ 10.5%
2 2.105 £ 4.9% 2.555 £ 4.9%
3 2.230 + 8.5% 2.710 + 8.5%
4 2.285 + 2.4% 2.765 + 2.3%
5 1.930 £ 8.3% 2.335 + 8.3%
6 2.135 = 11.5% 2.500 = 11.5%
7 1.965 £ 15.0% 2.38 £ 15.0%
8 2.350 + 11.9% 2.845 £ 11.7%

V. 2z

MRI FH]o| =Z% TLD7} A7kl wet Azdsis)
e A8 ER1sHATE 2011d 5 ARl ofste] A
SOF A7 A719t mEAIZe] e A sE A7
sl om[5), 2713 ogt dapdshyt v Y9le
2 3 WA ol WA oste] 28% AT MRI
JH) AN olg o] o] Fe AXeta & 5 9laL
HA  olfi= MRI GH|E o]&3 3} AL FgelA
A717e] M719k RE 377 ﬂﬂﬂ vehd Aztz
et 5= ook gl A HA o= 22k TLDw
E7o] th27] wiie] JERt JJr?JrﬂE e gtk

=, TLDE A2 Agolx Edfe 49 Egje] 9X|& 4
SHXM Q- Bl oste] Efe] 9]¢} }tﬁi‘rﬂ
Ae gE= A=stE UrEhH~ﬂl &
TLD %7291 AxpEelm  ol5e
Li2B407:CuollA] ¥ EL .81 VO]l 7;13
G243} A= 17 eveltd,
YA 126 eVEAT Edo] ¥3)
ool o5 A ol" E & S oJv]git)

475



476

"TLD dose variation of Magnetic Resonance Imaging Equipment”

V. 28
M FAZFA R AHEEE TLDE Aot 7lole%
Ao ARE AFstelof stuz BA ghs s

el

This work was suppoted by the Dong-cui Institue of

Tehcnology research subsidies in 2012.

o

e

[1] Oberhofer M and Scharmnn, “Applied Thermolminescence
Dosimetry”, Pergamon Press, Oxford, 1981.

[21 Wiedemann E and Schmit GC, Ann. Phys. Chem. Neue Folge,
Vol. 54, pp.604, 1895.

[3] Randall JT and Wilkins MHF,"Phosphorescence and electron
traps |. The study of trap distribution”, Proc, Roy. Soc, Vol.
Al84, pp.366, 1945.

[41 Garlick GFJ and Gibson AF, “The Electron Trap Mechanism of
Luminescence in Sulphide and Silicate Phosphors”, Proc. Phys.
Soc. Vol. 60, pp.574, 1948.

[ AR, A7 ge] AR B3AF WA 9P
53 Vol. 5, No. 1,

ApAsts #5254,

pp.105-107, 2001.

Tiwari B, Rawat NS, Desai DG, Singh SG, Tyagi M, Ratna P,
Gadkari SC, Kulkarni MS, "Thermoluminescence studies on
Cl-doped Li2B407 single crystals”, Journal of luminescence,
Vol. 103, No. 11, pp.2076-2083, 2010.

AZA, “CaSo4(Dy, Tm) FFAo] Al2ta} o Het
A, Zeishal AAFERe) =T, pp.19, 1993,






