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ABSTRACT

The objective of the intercomparison programme is to improve dosimetry
systems using optically stimulated luminescence dosimeters (OSLDs) for individual
monitoring service (IMS) laboratories in order to comply with 1SO-17025. 15
laboratories including 18 participants from 9 countries in Southeast and South Asia
regions participated in this programme in 2016. The programme had been designed
for OSLDs (type of XA InLight) in which the comparison of deep dose of H,(10) and
shallow one of Hp(0.07) from the participants are included. The dosimeters were
irradiated with unknown doses of about from 0.3 mSv to 10 mSv at gamma beam of
Cs-137 standard source for Hp(10) and beta beam of Sr-90 one for Hp(0.07). The
measured results of the Individual Dosimetry Laboratory (belongs to Dalat Nuclear
Research Institute) with code of 104 by MicroStar reader version 4.3 showed the
performance of the evaluation quality for personal dose equivalent with regard to
Hp(10) and Hp(0.07) in gamma and beta fields, respectively, in compliance with the
trumpet curve with the maximun relative error of 10.4%. Therefore, it could be
affirmed that reading OSLDs for determining personal dose at the Institute has had
confidence and will be applied in IMS for radiation workers.
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I. Introduction

Optically stimulated luminescence
(OSL) is one of the best techniques for
passive personal dosimetry. Therefore,
it has become common among
individual monitoring services (IMS)
laboratories in Southeast and South
Asia regions. The OSL dosimeter
(OSLD) evaluated in term of Hy(10)
and Hy(0.07) is based on the whole
body dose algorithm. The
intercomparison is a crucial procedure
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for assessing the performance of
OSLDs wused in IMS laboratories
according to the standard of 1SO-17025.
The objective of this intercomparison
programme aimed to reveal confidence
between measured dose from IMS
laboratories and true dose from the
Secondary Standard Dosimetry
Laboratory (SSDL) belongs to Office of
Atoms for Peace (OAP), Thailand. 15
laboratories including 18 participants
from 9 countries in Southeast and South
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Asia regions participated in this
programme. The programme has been
designed for the comparison of Hy(10)
and H,(0.07) using Inlight OSLDs. The
dosimeters  were irradiated  with
standard source of Cs-137 for the deep
dose (Hy(10)) and one of Sr-90 for the
shallow dose (H,(0.07)). The results
showed the performance of the personal
dose equivalent evaluation for Hy(10)
and Hp(0.07) in gamma and beta fields
in terms of compliance with the trumpet
curve [1].

According to [2], intercomparison on
measuring personal dose equivalent of
Hy(10) in gamma field in the West Asia
region was used as a guideline to set up
this OSLDs intercomparison  which
followed criteria of RS-G-1.3 [3]. The
announcement of the SSDL, OAP to
notify about the information schedule and
instructions were distributed to IMS
laboratories in Southeast and South Asia
regions. An information of types of OSL
reader and OSLDs for each IMS
laboratory was collected. There were
fifteen IMS laboratories including
eighteen participants from nine countries
participated in this intercomparison.
Nagase Landauer Ltd. supported all
dosimeters and Thailand Institute of
Nuclear Technology (TINT) distributed
the dosimeters for the all participants
including our laboratory with code of 104.

I1. Experimental method

Intercomparison procedure

35 OSLDs (the same type of XA
InLight as the OSLDs used at our
laboratory) were sent to each IMS
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laboratory which can be divided into 7
groups. 6 groups composed of known
and unknown irradiation doses as in the
following: Unknown group A for
Hp(10): 0.30 - 0.50 mSv, known one B
for Hy(10): 1.00 mSv, unknown one C
for Hy(10): 1.00 - 5.00 mSv, unknown
one D for Hy(0.07): 1.00 - 3.00 mSy,
known one E for Hy(0.07): 5.00 mSy,
unknown one F for Hp(0.07): 5.00 -
10.00 mSv and group G for control. The
last group was additional dosimeters
used as control dosimeters or transport
ones. The dosimeters were used for
evaluating the background and the
transportation dose received by the
dosimeters before and after their
irradiation, when dosimeters were in
scanning process at the airports.

For the irradiation process, 6 groups
of dosimeters of the all participants
were irradiated by the SSDL, OAP with
662 keV gamma radiation of Cs-137
standard source (with the doses of 0.35,
1.00 and 3.50 mSv at O degree angle of
incidence) and 2280 keV beta one of
Sr-90 standard source (with the doses of
2.50, 5.00 and 8.00 mSv at O degree
angle of incidence) in term of Hy(10)
and Hy(0.07), respectively. Air kerma
for Cs-137 and absorbed dose for Sr-90
were  traceable to  Physikalisch-
Techische Bundesanstalt (PTB) in
Germany [1].

The results of study included
irradiation qualities, response values
(measured dose from participant divided
by true value dose giving from the OAP)
and overall uncertainties for all
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irradiations. For assessing the capability The results of the intercomparison

of performance requirement of OSLDs, were evaluated in terms of compliance

the result of the response (R) was used in with the trumpet curve taken from

the following equation [1, 4]. criteria of RS-G-1.3 which given by
R = Hom/Hpw (1) equation as follows [1, 4]:

Where, Hym is value measured by
the participant, and Hpy is conventional
true value given by the SSDL.

Ly 2Hp J Hpm o gy HR
1.5 Hp, + Hpw |~ Hpw 2Hp, + Hpw (2

Where, Hyo is lower limit of dose range (Hp = 0.1 mSv for whole body
dosimeters).

Intercomparison report

The participants reported with the
sheet form as in the application form.
After confirmation of the data, OAP
reported the result of intercomparison
with certificate. The information of
report would be composed of irradiation
qualities, response values which used
method to compare with delivered dose
from OAP and overall uncertainties for ~ Figure 1: MicroStar reader version 4.3
all irradiations. Also, Organization of our laboratory with code of 104
Group including OAP, TINT and The measured results of our

Nagase Landauer Ltd. prepared a draft laboratory (Expanded uncertainty for
report for circulation to the all the all dose measurement and

participants  for  comments  and evaluation were less than 3 with 95%
discussion of the results confidential level) in column (3) and
1. Results and discussion comparative ones with true values of

Our laboratory carried out the dose the SSDL, OAP in column (4) were

reading by MicroStar reader version 4.3 presented _|n the Table 1. From t_he
that was presented in the Figure 1 [5]. Table 1, it was shown that relative
This reader was supported by Nagase errors were small (from 0 to 10.f1%) and
Landauer Ltd in Japan in 2016. Dose showed a good agreement in both
evaluation was implemented by our Hp(10) and Hp(0.07).

procedure that was established by

Nagase Landauer Ltd. before [6].

124



TAP CHI KHOA HOC - PAI HOC DONG NAL SO 16 - 2020

ISSN 2354-1482

Table 1: Comparative and measured results of our laboratory with code of 104

Nuclide Operati_onal Measured dose, do-srer,uilpw R= Relative
quantity Hpm (MSv) (MSV) Hom/Hpw  €rror (%)
1) ) @) (4) () (6)
0.35 0.35 1.00 0.00
Cs-137 Hp(10) 0.99 1.00 0.99 1.00
3.27 3.50 0.93 6.57
2.58 2.50 1.03 3.20
Sr-90 Hp(0.07) 5.29 5.00 1.06 5.80
8.83 8.00 1.10 10.38

The Organization Group collected,
compared and evaluated statistically all
the results of measured doses from 15
laboratories including 18 participants.
Figures 2 and 3 (given by the Group)
illustrated the responses (the ratios of
Hom/Hpw for Cs-137 dose and Sr-90 one
with the same 0 degree incidence angle)
in each participant, respectively. From
these figures for our laboratory with
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Figure 2: Response factor of known dose

for

Figures 4 and 5 (given by the
Group) illustrated the trumpet curves of
response factor versus the true dose for
Hp(10) and Hp(0.07) in each participant,
respectively. In figure 4, the trumpet
curve above described upper limit for
photon and the trumpet curve below

Cs-137 with 0 degree incidence angle
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code of 104, it was shown that these
responses showed a good agreement
(closing to the wvalue of one) in
comparison with ones of other
laboratories in both Hp(10) and
Hp(0.07). On the other hand, the
standard deviations of responses of low
doses were larger than ones of the high
dose in both Hp(10) and Hp(0.07) [1].
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Figure 3: Response factor of known dose
for Sr-90 with 0 degree incidence angle

described lower limit for one, and in
figure 5, the trumpet curve above
described upper limit for beta and the
trumpet curve below described lower
limit for one. From these figures for our
laboratory with code of 104, it was
shown that these responses showed a
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good agreement (closing to the value of Hp(0.07). On the other hand, these
one) in comparison with ones of other responses also were within in the upper
laboratories in  both Hp(10) and and lower limits of the trumpet curves [1].
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Figure 4: The trumpet curve of response factor versus the true dose for Hp(10)
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Figure 5: The trumpet curve of response factor versus the true dose for Hp(0.07)

IV. Conclusion curves, that they showed a good
Our measured results of the agreement among the IMS laboratories.
intercomparison are also evaluated in All response factors of Hp(10) and
terms of compliance with the trumpet Hp(0.07) were within the trumpet
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curves. The standard deviations of
response factors of low doses were
larger than ones of the high dose in both
Hp(10) and Hp(0.07).

From this result of study, we have

them to Vietnam Agency for Radiation
and Nuclear Safety (VARANS) in
Hanoi so that our IMS laboratory with
using OSLDs could be carried out at
Dalat Nuclear Research Institute.

prepared all documents for submitting
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SO SANH QUOC TE NAM 2016 VE TUONG PUONG LIEU
CA NHAN Hp(10) VA Hp(0,07) BANG LIEU KE QUANG PHAT QUANG
(OSLD) TRONG VUNG NAM VA PONG NAM CHAU A
TOM TAT
Muc dich ciia chirong trinh S0 Sanh quéc té nham cdi tién cac hé thong dinh liéu
sit dung liéu ké quang phdt quang (OSLD) cho cé&c phdng cac thi nghiém dich vu do
liéu cd nhan (\MS) phit hop véi tiéu chudn 1SO-17025. Tham gia chiong trinh ndy
trong nam 2016 1& 15 phong thi nghiém gom 18 thanh vién cia 9 nuée trong ving
Nam va Péng Nam chiu A. Chwong trinh dwoc thiét ké doi véi OSLD (loai XA
InLight) cho cac thanh vién dé so sanh cac dai heong lieu su Hp(10) va liéu néng
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Hp(0,07). CAc liéu ké duwoc chiéu xa véi liéu chuwa biét tir 0,3 mSv t6i 10 mSy tir chum
tia gamma ciia nguén chudan Cs-137 doi véi Hp(10) va chum tia beta ciia nguon
chudn Sr-90 doi véi Hp(0,07). Két qua do bang mdy doc MicroStar phién ban 4.3
ctia Phong thi nghiém Pinh liéu cd nhéan (thudc Vién Nghién ciru hat nhdn) véi ma sé
|04 cho thdy sai sé twong doi cuc dai chi la 10,4% so véi C&c gid tri liéu chiéu
chudn & cd hai dai heong Hp(10) va Hp(0,07) va nam trong ving gidi han cia dwong
cong ““trumpet™. Do do co thé khcfng dinh r&ng, viéc doc liéu ké OSL dé xac dinh liéu
cd nhan ¢ Vién la dang tin cdy va cé thé vmg dung trong dich vu do liéu cd nhdn cho
nhan vién buc xaq.

Tir khéa: So sanh quoc té, twong dwong liéu cd nhan, liéu sau & 10 mm (véi birc
xa ddam xuyén manh), liéu ndng & 0,07 mm (véi bire xa dam xuyén yéu), liéu ké quang
phat quang
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