u

) <

The University of Osaka
Institutional Knowledge Archive

Title |RLIxyEYARBEOME H25k L) Fo L
famDEARREREET & L TOMEREICDWT

Author(s) | =X, #H&; 8, BT, ek FHif

Citation | HAREZMRIIRFSMEE. 1972, 32(6), p. 551-555

Version Type|VoR

URL https://hdl. handle.net/11094/15557

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



474 9 250 551—(39)

Bov Ay v AREF OB
B2 LY FUARBOEARMRRE & LTOMRICOLT

WERERKESABRS (EME B0 WD
A oW
WG E R A TR HETF%E R
o B i 7 o BE | M

(BA4T4 7 A24 A %)

The study of characteristics of the cleaved LiF crystal
for the use of personnel monitoring
Y. Takaku
Department of Radiology, Fukushima Medical College, Fukushima-city, Japan

T. Nakajima and Y. Kato

National Institute of Radiological Sciences, Chiba-city, Japan

Research Code No.: 203
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The studied characteristics of the cleaved LiF (about 10 x 10 x 1.5 mm in size, available from Harshow
Chemical Co.) were; fading in the dark at room temperature; dose dependence; the standard deviation
of 10 dosimeter measurements from a batch of 100 picces at the exposure level of 10,100 and 1,000 mR ;
potentialities for repeated use; energy dependence; angular dependence of the sensitivity for 29 kev
effective energy. Acrylite holders were made for this experiment, the shematic of which is in Fig. 1.
The reader used was Harshow model 2000 analyzer. The annealing procedure was 400°C for 1 hour
followed by 2 hours at 100°C for pre-irradiation, and 100°C for 10 minutes for post-irradiation and
pre-read. At the beginning of the experiment, the standard deviation in sensitivity for a batch of 100
pieces was observed to be about 309, so the calibration of the dosimeters and the corrections for readings
with their sensitivities had to be practiced. The estimated lower detectable limit for the combination
of the dosimeter and reader was 30 mR with the standard error of +509%,. With this sensitivity and
good energy dependence this system is suitable for the measurement of high exposure level expected in
some clinical X-ray examinations. The crystal is brittle and shows undurability for repeated use.
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Fig. 1. The schematic diagram of dosimeter
holder made of darkly smoked acrylic resin
and used in the experiment for cleaved LiF,
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Fig. 2. Fading of the cleaved LiF, as a function

of storage time in the dark at room tempera-
ture. Normalized to the result of 24 hrs case.
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Fig. 3. Dose dependence of the cleaved LiF do-
simeter and model 2000 AB measuring system,
irradiated with '¥’Cs y-rays. The value for 10
mR irradiation was resulted to be negative
after background reduction, so it is not shown

here.
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Fig. 4. Change of the sensitivity of the cleaved
Lil® with repecated use for *Cs gamma rays of
10,100 and 1,000 mR irradiations, The aver-
age value of 5 elements are plotted with the
standard deviation.
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Table 1 The list of x-ray qualities used in the measurernent of energy dependence.

Effective energy po'{;:gal Filter Ha}ia)\'feetrlue Qll.j;:liitz:ngfpgl:lgigce
20 kev 75 1.5 mmAl 2.3mmaAl 1.048
38 kev 80 2.0 mmAl 3.7mmAl 0.995
68 kev 120 0.5mmCu+ 0.5 mmAl 0.48 mmAl 0.956
85 kev 150 1.0 mmCu4 (.5 mmAl 1.2mmCu 0.861
118 kev 200 1.5mmCu+ 0.5 mmAl 2.0mmCu 0.980
 %Co (1.25Mev) |  — - - 1.00
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Fig. 5. Energy dependence of the cleaved LiF
in the holder described in Fig. 1, irradiated
vertically to 21:x21 mm plane. The qualities
of x-rays are described in Table 1. The results
for Ca80* TLD capsuled in glass and shielded
with lead and tin filter is shown as a dotted
line for comparison. 3), 4),
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Fig. 6. The directional dependence of the sensi-
tivity of the cleaved LiF in the holder descri-
bed in Fig. 1.

OO TIREER) = R —20kev DX EFEE VT,
213 b Fig. 1 Dk x =12 AhRIBD Fapk
FiEaRwic, #5583 Fig. 6 DFEHTHS.
IV RiE & Uisss
AFFOMAERGERT & UCOBERRRT



IH 474 9 H25H

DT> CHTELRA iGN, PR L)

e biw s BbhaMEEAEXY DTz e®
fo.
AEFIIKRE T Toote. HfEd hapn
e, ~EHECIH2THLL P L2 )T
L TAEL DR UEASRIS X A MET L L
TREGPERETHS. WED ORI 27s
FEB LI bkkvociERcE SEY
O TAER TIEER L, HHEER30mR Tl
BEXATHTHD. CTRARFERED =X
N F — R & D BREEE T L D DBRZE & HiFF
Lic\v, ABRF © BIF fe= 50 F — {570 & 0
EFREREEZE 25 &, BREL L, E=F0
F—XMOBFECIHFITH D, EABRHREST
ELTEY OB CHIEE D L o e@Lr~
L OPIBHENECH LT B EEL LS. KF
i % DIRFEZIEFIE W X2 THiIETE 5 O TS
Iehotedd, ThixFBFRLBHRE SESEH
ZIAD I D BRI TEIZETHSD. Lrl,
AHKF O KES LBER 1320004, BHIER T
NETEHEHEYVOKREZITH%. fading ik
VTR OFERT & R T b R E W e BT
wiebiow., R LEIHECoWTix, Bbh
FTefERO 5 BCHlEME LTHAEBTE5 1R
fEgt oA oTRER-STRE, 10ERERT
SEHRMEIMER I h VB LS5, BEKE

565—(43)

HdH LIRS 100R ¥ TR\ 2 &I L
o

AFETRE ST, TLDAEAEGEE L
TEbLRBIENL, SBoMERE, 224
vk el 0B LEATREE X A FEMN 2 A
FEw v, WEREFO—fMLicE A5, TL DI
1 ERIET 5 L HETF iy 2 bR g O TR
HELTLES LW RESS D, HELDO%KHK
DFFERIRCA, 1 FEREE DRI O HERE H
ELT7 4 v ABHANIIH T ARE%, EHHE
ﬁaLT%%ﬁTLD2ﬁL+wﬁHLAhﬁ5
Db —FHETIEMD 5 h.
GRS & W45 B 2 N BIENF AR © & =
fo, FREOBEE X 420 A FELBHBE SIS
WhHacHgEELL, RifkclUEtEE ook fg
BN FEER L RFNEEWEN S 0K * 1 Bl 5)

X W
1) Attix, F.H.: Health Physics, 22 (1972),
287—291.
2) AR HEREE, #30% (1970), 291—
295,

3) WA T LDk 5 EHE o WE, #2106
B O e RS (197046104, #HE).

4) by b BARRTHERE, 14 (1972), 214
_”]21

5) Yamashita, T. et al.: Health Physics, 21
(1971), 295—--300.



