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The comparison of angular dependence for optical stimulated
luminescence dosimeter(OSLD) and electronic personal
dosimeter(EPD) used in Diagnostic Radiology

Soon-mu Kwon*, Jeong-kyu Park**, Boo-soon Kim***

Abstract

The angular dependence of active dosimeters, EPD, is analysed and compared with that of
passive dosimeters, OSLD, after evaluating their relative response and uncertainty of measurement,
where it is known that the personal use of them has been increased recently. There appeared a
minor variation for average relative response of OSLD in the horizontal and vertical directions
within the range 0°~90°, which are 097 and 095 respectively. The variations of angular
dependence in the same situations with OSLD are 0.65 and 0.62, respectively, which also reveals a
negligible effect on the overall uncertainty. EPDs within the interval 0°~+60°for horizontal and
vertical directions are 0.94 and 0.97, respectively. These satisfy the requirements of IEC 61526.
Uncertainties about the dependence of direction from horizontal and vertical directions are 0.44, 0.40,
respectively. The impact of these uncertainties on the overall uncertainty was negligible. However,
we observed a significant change in reactivity: the relative reactivities for + 90 °and -90 ° from the
horizontal direction are 0.60, 0.37, while that form vertical direction is 0.06. The direction
dependence of OSLD was superior to EPD in the range of 0 °~+ 90 °. There appeared a rapidly
changing structural features in EPD response for a certain direction.

Therefore, we conclude that concurrent use of passive dosimeters and auxiliary dosimeter provides
accurate data for personal dose measurements.

Keywords : Electronic personal dosimeter, Optical stimulated luminescence dosimeter,

Angular dependence, Relative response, Uncertainty of measurement
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provided by manufacturer.

2.2.2 AR IR/ A

AAAANM A=  Si W=A (Silicon
diodes)E Al&3 EPD Mk2 (Thermo scientific)
& ARgsiAdTiZE 3). o] A=Al= Hp(0.07)
(skin)¥ Hp(10)(deep)®] T7Hd#S FA EA
st YA AWML= 15 kev~10 Mev, A%
SIS 1 uSv~10 Sv, diA &AL F=t
°] Hp(10)¢] A% 17 kev~15 MeVolAl +30%,
H +25% ~+75%°|tH[15]. EPD<
AAHL FFAAH 7] F(KOLAS)A A J4de wA
Z1HAR7IEGE)ANA S 0}9351, Ao

0°~60°°ﬂ"1 - 29% ~67% O]Lﬂi ﬁ
[16].



466 CIXIE2EI=53 ==X M16A M3z (2015. 6)

(2% 3) AAA AL ABA)

Iftares  LED  LOD Diagley
trtatare

(Figure 3) electronic personal dosimeter

2.3 A% Wy

AHS Fgd ol AXAIN L AFAE A
0wl S FeleE Ay Hdwel sped FiE
(xiphoid process) ZWol| XA HTh =43 qF

Gl A TAdT =F
[ex]

z= Al
e A8 A T ko] &4 (angular
|

o= 90, AT
005 7122 9= 903
o8 AAATHZH 4).

z} gkl dis EPDi 534, OSLD= 334
AAjskal EPD= A A% SAHAES 758t
OSLD+= A#A Ad&d57] (3G AR (7))ol
ojFlatal 3Y ool #A=3dte] FAHXE AATH
T, FARE BF 004 FHAE Ve
Z 670 A" g W= (relative response)
9} &4 &3 E(uncertainty of measurement)&
H7retdh. A type BEFE(FL3 Az}

oA wE =4 9w 48 v, = —— olth

Vertical direction

Horizontal direction

(Figure 4) Distribution of the angle to measure

the angular dependence.

.47 A%

3.1 OSLD9| %& o&4
OSLDelM 2, 3§ 4 W=

a9 5ellM #EE = v A WS as
kel A, 0°dlA e FAHAE

60°, 90°o1 A 7t7k 0.99, 096, 0.89% rEbi L -
30°, -60°, ~90°¢l A1 Zt7E 101, 0.98, 0.93& U}t
STk FAwEe] A%, 30°, 60°, 90°014 27}
101, 097, 0858 HEFWI - 30°, -60°, ~90°°]
A Zb2E 099, 0.98, 0.86< YERWTH FA, 3
T8 25 90° 7k = 22 WEks uvedlla #,
¢ WP e Wt s By e 00~
+60° WSl A FAREFL 065 FHEFS 062

[e]
A

i

3.2 EPD9] % 9&4
EPDOlA 522, S=5wrake] 3o Wb
g 6ollA BRE 5 rt Ao wkew
o] A9 oMo Z2AAE JF
60°, 90°°l A 22k 098, 0.84, 0.605 “EFW L -
30°, -60°, -90°°l A Z+Z+ 0.98, 0.89, 0.37% L }E}
Wk SAubeke] A9 30°, 60°, 90°° A 7Hzh
098, 094, 0065 “EFWI -30° -60°, -90°¢l
AE 099, 094, 0875 uyErHt WS
£90° A HAE A wgxrt G438 #A4s
iy

pom 5



(2™ 6) x4 80 keVolAl EPD2

o}

3

i

(=9 5) x4 80 keVollA OSLD9] &

.60°

|90

b
"

. 60°

_90° !

90°

5
w

-90° |

Horizontal direction

Horizontal direction

9Q°

12~

920°

17—

- 60°

)
L) &

30

—60°

10—
5 08—

06
0.4

B2y

00—

08

0.6 -

0.4
[ w2 v

0.0 - T

-90°

-90°

Vertical direction

Vertical direction

(Figure 6) Relative response of EPD to 80

(Figure 5) Relative response of OSLD to 80
kev x-ray in the horizontal direction and

kev x-ray in the horizontal direction and

vertical direction.

vertical direction.

ERE

AL ol

o

™

bl 4 F 1] 5 (AlOs:C) 9

o ur
cw
iy
N
e A
7
% 3
Ny =
i
- ™
= 9
X =
J e
e
Z 5
a &o
=5
AL
o° el
T RO
COlcy
T %
G
5
=

o}
o g okel A AR

I5
=,
9 FAAE] NEL F2 Sy B9 e

A
e
e

o oy
T ge0
- Bo

TR

Hute] 29¥EBR AdFo

g

s

EECEIEE

o

vA
o)

=3
S

vl
<H

St oA el

Az

A =

KX
=

(0.01mSv),

PH

"

L
L

AR}

| A E o ueba] WAPA R =

3]

BEE

TLD, RPLD, OSLD

™ W
K RO
o+
T A
o ox

o Ak

)]

147} o 1] ) o] &4 o]

& A4
A A7

T

ool el

FEAA FEE

A

al

AN
B

o

T



468 CIXIE2EI=53 ==X M16A M3z (2015. 6)

o] $-27k glov oux, W TAH A
S TEIA £30%9 s Btk WoEA
o] B¢ 150%9 HlwE EL gEAS 7R
[19]. Weld 2 A3e d5gy Bokilld F=
AFE-3 = 80kVpel XAo of H
OSLD®} Bz A#FAA EPDE Ab
+90° WA Ao wex, BI=
A AL} Al A 7)EH u|
o] W ES dolr gt

JR. Kerns 52 A¥71&E71E o] &3 FAol
3k Aol A OSLDe =2 A0 w8 =
HAAH£90°) 2] A, 6MVelA 4%, 18MVel A
3%9] HFS % S K astgui20]. ATl A
43 OSLDE 4§, AZA s 0°~+60° H
AolA S Hy WS 098, AU
B W EE 097S AAEET. AFAy
Heloll Al AZAE AN e
1

o
o

!
+
D
S
o

iR HEE +90° W7t Fustel
3, FARge] FE Ad v-e=7F 097, 0.95
2 wus §gE 2otk Aol ARS-g OSLD
o &4 EHIEE 50%°]al 0°~+60° HLolA
WaolEgde] digk B EE Sl A 0.65
FAEA A 0625 EFsloln A B
A e o] o} EFE QoA AeE
sk Ao dokdct
A7

o Hy W=y} 098, SN Hit wkSLev}
093e= A dAstgom W&ol oigh
EFE7F 084% = WA BE o] WA= Jkol
vmlsitt a¢lvHI2]. # AT, EPDE
0°~+60° WA FHYET FHb Ao vhe=
=094, AN FF A HEEE 0972 g

+60° HEkol A -29%~67% o]u)&

ot} ATl A&3 EPDe =4 B3 64%
3 o] el WakoEA e i BT
=] 3

FFE A 044, FAFA 0402 o5 X
Fotolm AA BEmol vAE dF v
Ao dgHt FAAAME AdEAR FHY
ol A +90°, -90° W]l A WEEE 060,
037013 FAWFeN A +90° BFe| WEEE
00622 wkg%® gho] & Wgs #FT 5 AN

o ole Aol A& EPDY
LCD pannel, LED, battery 5°| 4
Aol HAE Y BAE Fiola
T S7F AAREI w919 clipe] #
Atz AURkEEd &

A

EPDell H]s] 2th

YeEge A glou A

[¢] fA
qow S48 waelEA
Arom ARARE ¢ & f= vl 3
WA ANzke] AgEusl oA %@ 9
2 g W Egel Ae NFAF 4

7l AbgEe A
IAEA(international atomic energy agency)ell 4l
= A" S A A AEe FEe 96
Ak 54 AFAE wAak Blasto] A
g HaL skar lo21].

EF, F7IARD BAR A E Al oF AL

tlo ot

Lo to

o
-

P
O > [ o of
R i

i

L=
2!
=
w)
rir
i
>
o
o
fr
2
o
o
s
il
=5}

AL =)
o) o
) 3
e
m -
2
(w) =
o rE ﬂ-lln —m"
- AC)
ko) oo fo =
it 5
I o, 5
N OO -
ox, il —(E
 of o
o ~
o ot L
T tlo oZ
LS R
o 2% e
oS
X iy
r‘f'” ) EE o
olo
s
ST < A of L

S H97h EAFS QA stelol & Aot
5. 4 &

oAt Hool A AATEABAR A A}
o F7beha 9t FEE @A OSLDS}
@ A el EPDe]

Abel IEC 61526 TFANA Atz
0°~+60° HHdA= 7ES
Aol g3 B EE AA BT nx

|
o] Mu|g Aow wok¥lrt OSLD %3k



w EPDe] 4§ 724 54Oz wgEst u
s 5RFel EAsA veb] FEZAY
Ash wazawse] Pargel AuEALS

References

[1] WH. Lee, S.C Kim, and S.M Ahn. "Comparison on
the Dosimetry of TLD and OSLD Used in Nuclear
Medicine.” The Journal of the Korea Contents Asso
ciation Voll2. No2. pp329-334. 2012

[2]Essers M, and BJ Milnheer. “In vivo dosimetry durin
g external photon beam radiotheraphy”, Internationa
1 Journal of Radiation Oncology, Biology, Physics,
Vol43. No2. pp245-255. 1999

[3] J.H.Choi, G.J. Kang, and S.G. Chang. "Comparison
on the dosimetry of TLD and PLD by dose area prod
uct.” The Journal of the Korea Contents Association
Voll2. No3. pp244-250. 2012

[4]Jursinic PA. Characterization of optically stimulated
luminescent dosimeters, OSLDs, for clinical dosimet
ric measurements. Med Phys. 2007;34(12):4594-460
4

[6] K. S. Chae, Y. K. Kim, S. L. Ho, K. S. Nho. “A Study
on Thermoluminescent Dosimeter” kyungnam univ
ersity. materials research

Volb. ppl43-151. 1995

[6] 1. Mreelal, T. Bokuli¢l, and J. Izewska2,“Optically
stimulated luminescence in vivo dosimetry for radio
therapy: physical characterization and clinical meas
urements in 60Co beams,” Physics in Medicine and
Biology, Vol.56. No.18. 2011.

[7]1 M Luzik-Bhadra and S Perle. “Electronic personal
dosemeters will replace passive dosemeters in the
near future”. Radiat Prot Dosimetry. Vol123. No4.
ppb46-553. 2007

[8] Bolognese-Milsztajn T, Ginjaume M, Luszik-Bhadr
a M, Vanhavere F, Wahl W and Weeks A. “Active

personal dosimeters for individual monitoring and

other New Developments”. Radiat Prot Dosimetry.
Voll2. Nol. ppl41-168. 2012

[9] Zodiates T. “Operational experience with a legal elect
ronic dosimetry system”. 4th European ISOE, Lyon
(France), 2004

[10] JP McCaffrey, H Shen and B Downton. “Dose rate
dependency of electronic personal dosemeters meas
uring X- and y-ray radiation. Radiat. Prot. Dosim”.
Radiat Prot Dosimetry. Voll31. No2. pp229-235. 200
8

[11] Y. H. KANG,; S.M. KWON, B.S. KIM, “Relative
ratio about dose value of thermoluminescence and
optical stimulated luminescence dosimeter accordin
g to exposed condition in diagnostic radiation”. Jour
nal of the Korean Society of Radiology, Vol6. No6.
pp 499-505. 2012

[12] J.S. Seo etc. “Electronic personal dosimeter for gam
ma-ray measurement angular-dependent experime
nts”, The korean association for radiation protectio
n, pp 186-187. 2009

[13] korean standards association, “IEC 61267 Medical
diagnostic X-ray equipment—Radiation conditions f

or use in the determination of characteristics”.

[14]Perks, Christopher A., Cliff Yahnke, and Marc Millio
n. "Medical dosimetry using Optically Stimulated L
uminescence dots and microStar readers.” 2008..

[15] http://www.thermoscientific.com/en/product/epd—-

electronic-personal-dosimeters.html

[16] IEC 61526 “Radiation protection instrumentation —
direct reading personal dose equivalent meters and

monitors .

[17] Nuclear safety and sweurity commission http://ww
w.nssc.go.kr/nssc/information/law2.jsp?mode=vie
w&article_no=3012&pager.offset=100&board_no=9

[18] M. S. Akselrod, Btter-Jensen L, and S.W. McKeev
er “Optically stimulated luminescence and its use

in medical dosimetry”, Radiat Measurements. Vol.



470 CIXIE2EI=53 =2X M16& H3= (2015.

41, pp.78-99, 2006.

[19] “Radiation detection & measurement”, 2012, ISBN-
13 978-89-5616-498-4, Chungu publishing co.

[20] J. R. Kerns, S. F.Kry, Sahoo, N. Followill, D. S.,
&Ibbott, G. S. “Angular dependence of the nanoDot
OSL dosimeter”. Medical physics, Vol38. No7. pp395
5-3962. 2011

[21] TAEA. Absorbed dose determination in external bea
m radiotherapy. “An International Code of Practice
for Dosimetry Based on Standards of Absorbed Dos
e to Water”, Technical Reports Series No. 398, Vien
na International Atomic Energy Agency, 2000

[22]]. K. PARK, EH. CHO “Measurement of the Spatial
Dose Rate for Distribution Room in Department of
Nuclear Medicine”, Journal of Digital Contents Soci
ety Vol. 13 No. 2 pp. 151-157 2012

qe ¥
20129 : U FrEE g e ey
(AR B A AL
2014 : Ut EY et oEY
(LARA 8 vk A 4 1)

HEH Y

1999 ~2010:

1999 ~20061d: 2he] 7}t &3
20074 ~2010%3: 2l
20106 ~@  A:

1990 ~ & A: ol FRAh s AR wp
Al ok WA SE, FAjZe] o g, WAL A



