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Abstract

Thin and small radiation sensors may be
useful as radiation dosimeter to measure the
local radiation doses directed to the object point
in radiation treatment or a very narrow spots
where the conventional dosimeters can not put
into. We have constructed a radiation sensor
system with a small piece of inorganic
scintillator CsI(T1) attached to one end of an
light-transmitting optical fiber. This sensor
system is tested against ¥Cs gamma ray
sources to check its feasibility as a radiation
dosimeter. We measured the pulse height
spectra from the sensor using an MCA, and the
proportionality between the total number of
counts and the radioactivity of the radiation
sources. Also measured is the change of the
total number of counts with increasing the

distance between the source and the sensor. By
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measured data with those
GM-type

dosimeter, we have found a good agreement.

comparing the
obtained with a conventional
This suggest that a small piece of scintillator
combined with an optical fiber can be used as a

radiation dosimeter.

FARE 7D FAF 52 Asd Ya
g Fel A7z golsty] WE] HAd A
Mz ALE A% ¢ fE3H4 2828 £ At
olol ute} AL YA H(scintilating optical fiber)&
o] &% WALM AA o] FEdtA ALHI g

o' oleig AME HEAY 7HA, dAdgE I
el AL o8& HAE AEVE 89 T
Aok, HALMAZYEE A F JHARE v F
Aok, AAE FAFA HBE dodle HES
A A% BARE €83 Hyeln, EAE

YutH ] FHEE FAF Boll PAA vHE3}
e AE} & 4BANE HEsA AME AL
= oot Axe FAHE AMIE FAM A
A 4 UM FAe F& Al JUL
e AL2A gridoe g oldd dig #AE7}
e 3 Aol dHoltt Fxaie Fubdd W@
Aol & HIMNE FHA HEste AT A
2to] udld WA ¥ HEF dE F Utk
A LAE7 30 YE7 zodA FHAl o
= oo ABAZE AAEHD 3 ol S FAHF

Z2¥PYdE F2 YA AFZsdel € F U
ColgA AzRY AME A¥olr] g JNE
of 2&3l7] AW WA X9 WY 2F
o] 7h5stm, AMER] HAAFFHol Baryt &
71 & FFolY EgME FAHo] 75t
C}B),

E A3 F4H B F714 FM(Inorganic
scintillator)gl Cs{TDE 2oz Az, FAEsido
YCs(1.096 uCi, 3.010 nCi, 5.296 uCi, 9.199 uCi)9
Fotdgol Hgslel BALMF A spsAel of
o] zAlalgot. A3l 2" Fo wAd

ok



42 HEE - HAZ -HAS

&5 A7) AEe dBANE EF0F (il
AN AEPANL FT3HD, FHE &do ¥
E29y FHFE HEAYS FIsAG A%
Aol A HAY e A8 FAHFE " o]F3}
o FAAZFPMT)NA pulsed 52 W=D
o] A3 g FE7A FEad AFE £Y3}
At

ol A Azte AlAel i Meo A7t A
Aeote] Anlel g Hg HusHERD F oA
T8 2H3Y T, 483" GMAFE4 Survey
Meter& A8t ZdE gt va@ddsto o]
MM E olf3te WALMAIAZ L 7tedA o
& o,

AIZA 2 I8

2 Aol AR Y A¥FA] 4L 29 1
B4 gon ZAA MMER A3HEE 4% 34
f FEHA 9 dFgaEy Iz FRY 5
Atk 29 2& AAMEEE dAEHA 2EoqFa gl
ot Aol 2188 MdFA= CsITHEA Cslol
O.lmole %9 TI& H7tstd FFAIZ F714FA
A3 o2 thallium(The & = Wsto] o
BLHEY Hate 19 33 #d CsHTHS 9
ot HEAdAHEst A7) W&o Zopde] dis)

o Ago] ¥, 2FAHEJLS 420 ~ 600me
e AT, 4B ARE URMq AU
Fo] WALE Yslel AFF foil2 Bgow A
FAS AL BARY JRE AR AU
g8t 4% whez FREYh MM 27
< 3mmeln #Z & HZol 3 mmed A$E

FHFs HgaAd

WAVELENGTH (nm)

a9 3. T19] mole 5= B3l w}& Csl(TNe w3
2AEY W3}

AEE BHRE Sd2Y BAHfoln 3 @
H2Ao] 2 Edmuond OpticsAty #HFESE 39
A Ao e PMMA(ZE &, ni=1492)7 AH&E9,
249 AA2Es 424 E % (fluorine polymer,
FAHE n=1402)7F AL EAY. B 18 148 F
Afe EA4S Yehla don a9 45 F3d

Lﬁﬂ—’ﬁ—?l

i
i

lesijzas

Ol
K
~

mas g

1Y 1. 283A FEx

g ZuF foil

3% 2 AXEY FHE

A3H CsITD (37 3mm, Zo] 15mm) | A¥E FHF(HZ 3mm)

Chal g & & Dl

BAE €= tube



HdaAe FHFE
Wit 7 BAS welFn vk PMTi: 2%o
i ol z17)7F 8mm<el Hamamatsu Model
157843 Head on typel. 2 M A AT H5784%
sbol s4o] 300 ~ 630 FA7HE s, 420mm
ol | tHiivb # ARG 7hECh
¥ 1LdEE AR 54
Core Refractive Index (# ) 1.492
Clad Refractive Inde (% ,) 1.402
Numerical
. 0512033
Aperture (7 —75)
Max Attenuation(dB/m) 0.19
Acceptance )
. 61
Angle( 2sin ~ '[N.A.]
. . . =557 to
Operating Temperature( C) o
+707C
Minimum Radius of Bend 60

(JBMin)

2713 Canberra Amplifier model 20128 A}
PMTol otd el ALT4g& A
HY Power

g8t

supplyi= Hamamatsu model C3830)&
Ll PMTe] Felalg 248 9g vhss
AEAVIOMCAN: PColl 4 3ste] AR 8k Ortec
trump 8k 320]al A E 9ol 1= NMaestro32e] th,

AR gl e WA E A d ] K% oA

& dbA} M 2EA] ) ek 43

Agrl gAaAe T

atqeh. s1ge) B
MiCs(1.09 uCi, 3.010 pCi, 5.296
Paglolch HAF9 =
o Hastehs] glstel 1)

& olgalo] Asatdn AXARL

i

nCi, 9.199 pCo

HH e u})\], o ‘

o]

%919l
5ok ol yhui

300sect sF

1yl 5 sk Al A R s

Addsn 4 n

m&

Bt A Al 2hgt Al AbRste] Al M
Aol b d@Estdet Wbt B A
'{}91 L e R G ) e B RTE B R S B e

FCs 1096 uCi, 3.010 uCi, 5296 pCi, 9.199 pCiell
thate] Zhzb 1039l A S sastdal Al
upi Aol ek #elskl 918 O em. 1 em,

10 cmell A zHz 1032 23S 48
3t %] 0]
Al A
Hgle] upir

2 S

o8]

cm, 9 cm,
stk A A ¥l HE dxpi: o]t glel
chozb Aol thalA wha

boorel 62 Wb

A

2p
uoL )\} 30:
FA 527}
At orE)
Azl

Holuk &4
o] & o]

#F A ol
SRR

yhAEE vhERW Ao

Aol aleghe o
82 9199 uCi Aol gk delx MAHe
of uhiz FASF Wk LhERY
A A Res Aele Ao

o . E
g& B Atk

7] o]

faga



o)
xd

1y 99 102 Zh7 Mol A7t Ocm, Scm

d8stsl

L

B HAE A

——background:

——— 1.096uCi
3.010uCi
5.296uCi

——9.199uCi

——
~

1 34 67 100 133 166 199 232 265 298 331 364 397 430 463 496
Channel

1Y 6 Ak gle] AL M) Wste] M HA aa adAEY

20000 —————
& Csl(T) T
16000 [=——Linear Fit of Data —
= 12000 e
> : :
o) , o
4000 / :
O { 3 i 1 L
0 2 4 6 8 10
Mele| el (uCi)
Sl 70 AbAM Sl el WAy dvidste] mhE & A4A s
500000 ——
* ® Cs-137(9.199,Ci) |
400000 e
= 300000 [—
3
O 200000
100000 |- ~
L 4
0 . ®
0 5 10 15

M WA 2ke] H2l(cm)
19 8 9199 pCidlelell thgh Aot dAeke] A wstel w F oAl W)

Ll

S AN F A e

HAE W A

EG&GAFS] GMAF3S ALE 3§ olt}. A& survey meterdl A9 F3irate] uSv‘hr
survey meter®] Mk ZH )9 B -rtol A A 7t 2 OHEAET] wid 5 Ao duE 9ste] H



AgAe FEARE 28T BAAZA AN 45

g HAbsolA F ZHA7 dAHEE aYZLE g s Fop g Hgdte Mo wAls $4
agch Ay AN Agst Ocmdd A& FA7te] vABAE BTG T8 A4 A
survey meterst £ Aol Az A MA Mo} Azl wglel WE F Als e WUNE ¥
o] 24477 Ao XYL ¥ F A% F A Atk B Aol Alzg AR AMe A
Fa Mo FAFA HHEF UBAFE F fo] Wbzl udE ARG RYgoen A A
Woulz M¥goR #¢idd F dse & ¥ 2o A Fol whulalsl: AHE HAck o] do
Ags MMzrel A2t 5emd W § 324 B9} 483l¥ GM Survey Meter2 %33 dlo)
o ¢fzbe] Hate oy Ao XL & F A BHE uiud A Ao dxdte AHE A
o} olalg Hate AR survey meterst HFAH olelg AMNE Tl HEAMA BARE YUY

32
Y5 oe

AAel 277t hEe2 Qste] sEstH A&l A AME ABETE ARARAe shsAol
get B HoZ AN $23 ALe wHAAG oleF HAAE o &
500000 :
Jedmaan s |2
! W A{ B4 O B E} |—
e 15
103
a
15
0

1 2 3 4 5 6 7 8 e} 10
AL 2] MIZ|(uCi)
J%ig’é%ﬂ]“‘j’qi—’;}% survey meters] £A3g 8lZ(A2 0 cm)

e MY —
—| At o of £}

| 0 1 2 3 4 5 6 7 8 9 10
; grAtA g2l MZH(uCi)

29 10 YA 4A9 48 survey meters) 3@ WA 5 cm)

a4 = dw vlze) NBARE 2Hol TIY Y48 T
Wolit Wabsol gobd Argel Piol 2JY R
of WA 4AoR 2YsE Rol §ol¥ 2

71434 CsUTHY 428 AHE A58 2 -
ov . .

Aeol BEE M 4ME ARsRos oA



46 A-E - HAS - g4

3. R. Van Geen, "Optical Fibere Sensing and

r U

= e
Systems in Nuclear Enviroments” Proceeding
of SPIE, Vol 2425, Mol, Belgium, 1994.
4. B, "BARE ol8T YAHHAZ B
A", AT, 2002
5. G. H. Knol, “Radiation Detection and
Measurement”, John Wiley & Sons, 1998.

1. T. Kakuta, "Optical Fibers and Their
Applications for Radiation Measurements”,
JAERI-Conf 98-011 Japan Atomic Energy
Research Institute, Japan. 1994.

2. Maekawa Tatsuyuki, “Multi Point Radiation
Monitor by  Waveguide  Scintillator
JAERI-Conf 98-011 Japan Atomic Energy
Research Institute, Japan. 1994.



	Abstract
	서론
	실험장치 및 실험방법
	실험결과 및 고찰
	결론
	참고문헌



