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Dosimetric properties of CaSO,: Tm foil (100M8) and BeO ceramic powder (1704, 170B, and 170L)
thermoluminescent dosimeters were investigated for Co y-rays, conventional and high-energy x-rays,
and high-energy clectrons. Application of these dosimeters to clinical dosimetry was examined, and
the results obtained are as follows:

1) Standard deviations of measured values using 20 sheets of calibrated ]00MS phosphors for
%Co ~-rays at 1, 100, 1000, 3000, and 10000 R were 2.7, 2.5, 4, 12, and 159, respectively. The relative
thermoluminescent sensitivity of 100M8 for Co y-rays increased above 100 R. The thermoluminescent-
response/R of 100M8 to 38 keV x-rays was 10.3 times greater than that to ©Co y-rays.

The response of the 100M8 phosphor was constant over 32 cycles of annealing and exposure to 30 R
of ¥Co y-rays, but the phosphor after the irradiation of a high dose in supralinear region of the dose-
response curve showed enhancement of the response. A difference between a new and sensitized ]00MS8
was recognized in the supralinearity and the energy response to photons. The results of this experiment
induced a relationship between the dose and sensitivity factor for various errors of the values obtained
with sensitized 100M8, using the correction factors for supralinearity, and energy response of the original
fresh sample to photons.

2) Standard deviations of the measured values with 170B for Co y-rays were 2.8%, at 1 R, 3.29%
at 100 R, 4%, at 300 R, and 79, at 1000 R. Standard deviations of measured values with 170L irradiated
to 1, 100, 500, and 1000 R were 3.0, 2.8, 3.2, and 4.0%,, respectively. Supralinear responses of 170B
and 170L appeared respectively at 30 and 100 R of ®Co y-rays. BeO phosphors exhibited very little
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energy dependence at lower photon energies.
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The sensitivity, supralinear response, and energy response of BeO phosphors to photons did not

change in each cycle of repeated use.

3) 100M8 phosphor is useful for radiation dosimetry in the medium with high dose gradient such

as electron build-up region for high-energy y-and x-rays, and depth dose in water for high-energy clectrons,

and is applicable to measurement of the patient exposure during radiography or fluoroscopy.

BeO phosphors are available for radiation dosimetry in therapy and diagnosis, and 170L is especially

useful for measurement of the patient dosage for radiation therapy.
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Table 1 Chemical composition and physical
form of examined phosphors

| Mixed
cornposition

Com-
pound

Phosphor Physical form

I
| mol ¢, /,

UD-100MB | a0, | 99,97 | Plastic-embedded
(CaSOﬁTm)‘Tsz [ 0.03 8 mme X 0. 06mm *

[ | Glass-encapsulated |

UD-170A | BeO | 98.04 | ps '
(BeO: Na) | Na,SO,| 1.9 | Ceramic powder
2 | 2 mmg X ] 2mm

UD-170B | BeO 98.04 “Glass- encapsu]ated

[ 2 i - | ceramic powder
| (BeO: Na) | Na,SO, 1.96 1.2mm¢ > § mm

T UD-I70L” [ BeO 07.94 G]ass-encalpsulated |
| (BeO: Na, | Na,SO, 1.96 r ceramic powder I
| Li) _ | LSO, 0.10 | 1.2mm¢x §mm |

*The plmsphon is pasted on an aluminum of
thickness of 0.03mm.
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Fig. 1. TL-output/R vs. R for 100M8 phosphor
irradiated with *Co y-rays
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Fig. 2. TL-output/R vs. R for glass-encapsulated
BeO phosphors irradiated with *°Co y-rays
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Fig. 9. Glow curves of BeO phosphors (170 B)
exposed to 90 keV x-rays and ®°Co w-rays
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Fig. 10. Consistency of response of 100M8 phos-
phor over repeated cycles of use to 30 R °Co
y-ray exposure per cycle

W, BT 3308 B\ 13 950R S (sensitizing
dose) L, 7 =-—ABEHU30R ZEE (test dose)
LCHREET A L v 0B L, £ DOREZLLYH
~fo. fER A Figo 1L R U, #fi wEo
test dose X35 KREE Sy & KEMH o £ED
test dose T %3 % BEEES & Dt (HEREGREL,
Suntharalingam 2291 sensitivity factor t X A

Bateh No.

2.5 Single exposure M-8
— ® Single exXposure M-9
o
] « Repeated exposure
3 330 R) L $
- 2.0 4 Repeated exposure M %
5 (950 R) &0 )
8 P
o e -
K oy
oy E
B o1.5 b l/!/-". ’
Y ] d
- T
i
bt
e
o
o
=
@
w

1.0 . L

100 5000 10000

Previous dose (R)

Fig. 11. Change in sensitivity factor over repeated
exposure cycles of high dose using *°Co y-rays
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each cycle of individual sample exposed to *°Co
v-rays at 30 R, respectively.
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Fig. 19. Comparison of percentage depth doses of
small field electrons obtained by 100M8 TLD,
shallow chamber, and film dosimeters
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Table 2 Comparison of measured values of inci
dent and exit doses for 38 keV x-rays obtained
with 100M8 and ionization chamber
“"“_"7j555§_"“75ﬁﬁ§__erjkfr_“

R (Q-K) chamber

34.84 1.2 | 10.27£0.35

Incident 3.39

Incident 62.3 677 4:25 10.87%0.40

Exit 2.44

22,34 0.7 | 9.1440.29

Q : TL-output
K :R/Q in linear region of dose-response curve
for *°Co y-rays

BT 100M 8 Z{HH LT 4 E11% LI 3% ¢
fificXxs.

Table 2% JEE X 10.5emD MixDP » » + | 2
DLV (FEh= % 1+ —38keV) X#HI1C LB FHH
IR0 AGHH 35 X 04 T O B0 EE % 100M 8 %
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HuicfllEfd (°Co v fii~D¥fifE) & IONEX
W X A RHIE & % il U e fE AR Lz, ©@Co v
FCHREL Lo ABIHEI D 100M 8 1T X 5§ A fiEd
3JE supralinearity s T X TS © 10.3 f%T
HY, 63.3REH L FTF T Fig. 6 I mEh
% supralinearity 1.03% #§1FE9 % & 10.55(% & 7z
h3Lic Fig. 3D100M 8 DT ATHRER LE
BREEOHEN T 5. SHHmO R EE
9. 14T H 5. 38KeV DAL XA 10.5cm
@O MixDP 7 » v b & % W Lo o Xiio %
=¥ —1210keV < 72D L $5L, Fig.
3Xbh 100M8® %Co v i %4 5 48keV X
BORKEEHI 9.2TH D, ZhbERhEEHNT—
FLTWwA.
5. BRELOUICHEE

CaSO, : Tm & 4 AZUFET 100M 8 ¥ L OF BeO
H T AEHAET 170A, 170B % LU° 170L D4
HE TN, coEREEHE L, IBAMAER L.
FERERIORT.

1. WTFhoHRFIEHICKIE L TRRELD
PUEREE L3 % (BHEREZE) DAThHs.

2. BeO o JSHRIESTRT O BFHE D TH
K LD 7 = F v 7R E o BRI IL4 7
RS BDECH D, CaSO, : T o GRS %
FoBFEO FTHX (P 3501ux) 12 X%
7 =T v GRS bhish ot

3. FMYEAL:FEsARBLHN, BEROK
EHE X8

4. 100M 8 35 X 0% BeO FE-F o supralinearity
EHETFO BIRE S ALCTh BF=1rF -1
I b Fo BEN Bich. 100M 8 EFix ©Co v
# ClX 100R, 200kV X #-CIL70R, 80kV X
#1013 30R 5> 5 supralinearity 23 fF¥ 5. BeO
BFC 2T REC BR 7R<, 170AB X
170B CIX30R, 170L TiX 100R X b supralin-
earity 23fE 5. BT R EofE RS
& XX supralinearity OFHIENLETHS .

5. 100M 8 BT DMK D Xk (&)=
¥ — 1 26keV—38keV) 1T %f 35 JEGHRE D
DEFENAEL OCo v FROMIETHS.
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170A, 170B35 L0 170L @ BeO FTd 2
Wil D> X g3 5 LLRE 12 25 %\ TThd
0Co v I\, L7 v AHD HE
HlE BeO KT aMEHT AT AS KT
& LRIEE2472 TR Z Off it 3 % o EiE
ZWEA TG T 5.

A BT 2Bz S0 KO B E CRE L
TEA1CiE,  100M 8 % L OF BeO FHFFo I
I0MV Xt L0 8MeV 2 b25MeV ¥ T i
FHcxwFhd 9o v X H10%{EL.

6. 100M 8 ick+% 380°C, 54HD 7 =—
sl sensitization annealing oo, A sup-
ralinearity GHIROFEAFITH &, kOIE supra-
linearity fEfse > PR IEST CUXLIRRC 5 Wi
IR Cicamd. C ORESHEFFERT &
HeiE LT supralinearity o f21% % X 08 = % ¥ —
W OBEI A T5 . 470°C, LEfED 7
==L ®&f7 ot BeO FTAI1REE 35 X 0¥ supralin-
earity DEEICHEFRTF LA L THS.

7. CaSO,:Tm FFd 7 =— D&KM% 470
°C, 2 & T BEEE 35 X oF supralinearity o
RELCHERFLAEEDRF»EB5h s, L
2L Z o FEEE L RBA TS e 100M 81
AT E IR,

8. 100M 8 HEFILIGTF D 2 Y fE T build-up
B L O T o b OSBRSS R AR o
K& T gl e EIES, X#BEFEE L By
BTN C & b X RO B O IR G ED
PgE T £ FIH C & R A~ 0B IERIIL S .
BeO ST /RS X O ffi i SR e Py B 445 b
G MR O BE RS LU 77 v F AHOD
BRIE, I XOBWRED 7 7 v b A NOHER
EBEfEHT D LR TES.

Wikd i, WERL D EEN, @EMEok
FEPIRESZ M e & U0 1o BT R B K 0 Bl A e R i IR
Wi MR AL E . * AP EIR, EiE L
HV e ASRETPFER, WRERERERS N TER A M
i, T B Sk R R o SRR 1L F S v
EEMECL T,

ATFGE D — ¥ 1% OB BRSPS (IRBE) 35 X O
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