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Review of IAEA General Safety Guide GSG-17 “Application of the Concept of Exemption”:
Underpinning and Recent Developments

Yukie IZZUMOTO *! and Haruyuki OGINO,*"#

In November 2023, the International Atomic Energy Agency (IAEA) published the General Safety Guide GSG-17 on
application of the concept of exemption to provide the guidance necessary for the Member States to implement the safety
requirements set out in the International Basic Safety Standards (GSR Part 3). GSG-17 is developed to revise the Safety Guide
RS-G-1.7 on application of the concepts of exclusion, exemption and clearance published in 2004, reflecting the experience
of the Member States for almost 20 years. This review paper provides an overview of the technical information provided at
GSG-17 on international trends in exemption, application of the concepts of generic exemption and specific exemption in

planned exposure situations, and decision-making using screening values in existing exposure situations. Recent developments
in the preparation of the IAEA’s new safety report on international trade in non-food commodities are also introduced in this

paper.

KEY WORDS: generic exemption, specific exemption, safety assessment, planned exposure situations, screening values for
decision-making, reference level, existing exposure situations, IAEA safety standards, GSR Part 3, GSG-17.
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2 ORRTIE, ANUERRF 28T 5729, commodity & T E T A
T4 ERIAELL TV b, TAEA %4 L CH T
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LR R ORR DB 5TV B DA TH S (GSR Part 31,
P51

&, EBS P #FH 4 (International Commission on
Radiological Protection: ICRP) O JBU 5 #5 Bh 3 A4 R (2 B 5
LEIEICEDS VT 5,

Fig. 1 (2B B0 OBE 2 0@ 124k 5 £ B 7% IAEA %
A HEHE N OV ICRP #hi5 O JE 2 358 L TR,

ICRP 1Z, 1991 412 Publication 60 [ [ 4 Kt b i# 2%
B&0 1990 48 ] (BLF, 1990 4E8) © 23 H L, #
WECMBEZHEMEE2METH D (174 (practice) | &
BIE R EZ IR S HEHTH S [F- A (intervention) ]
D 2HEHFD T 1t AN HD TGHRR E SRR AL
720 Z @ ICRP ® 1990 4 4h 59 12 H5\ T, 1AEA I3,
RN [EE ARG A (International Basic Safety
Standards: BSS) | (LT, BSS 1996)” % 1996 4EIZ58FI L,
2004 fEICIXEERRC 7 ) T 5 v AT B 44 RS RS-G-
L7 THHIBRAY, MBS RO 7 ) 7 5 200w Y
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F AR HIE <RI (Emergency
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Situations) {2 #0 AP ER R RESE L7z B 12
Publication 104 [ {85 F)i## 035 BL )5 S o0 8 JH i pH 1 ' 12
BWC, Bllo@EHHPCET 285 2R L-. S
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F53#HE LT GSR Part 3" % 2014 fEI2FFI L 720

IAEA £ 52 [0l CSS 245 (2022 4F- 10 HBfiE) 128\ T
GSR Part 3" O I LHTH 5 — M@ 4kt (GSG) &
LT, %Bk (exemption) DB #H 2B 3 % GSG-
172 B2 )75 A (clearance) DHEZ D H (2 M9
% GSG-187 O MM AS KGR Sz T 51k RS-G-1.77
% GSG-177 & GSG-187 ICH HIYGET T 5 LHETH %0
#& (exclusion) 2D2WTIE, ARIOSESETICBWT—
e aiRENI R E T NF, GSG-177 O TRl B it
BNTW3 Y, 512, GSG-177 Tk, BT <R
WZBFHAZ ) —= Y 7EOMEHICEH LT, 23E74
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T5Z0F FOHEE (unmodified concentrations)) ], [Rb-87,
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ICRP Publications

Publication 60 (1991) ©
Process-based approach
(i.e., practice, intervention)

Publication 103 (2007) °
Unified approach
(i.e., planned, emergency and
existing exposure situations)

Annals of the ICRP

Reflection

Publication 104 (2007) 19
Scope of Radiological Protection

Control Measures

Evolution of key ICRP Publications
and IAEA Safety Standards

IAEA Safety Standards

IAEA Safety Standards

%on

series
Substandard Substandard
Application of | Application of Riidtﬁéi%?azifi?
) the Concept the Concept Commodiias
= of Exemption of Clearance (in preparation)
International Basic e GSR Part 3 (2014)7
Safety Standards b
1996)7)
¢ ) Safety Guide RS-G-1.7 GSG-17 GSG-18 Safety Report 12)
(2004) ® (2023)2 (2023)3)

Exclusion, exemption and
clearance

Revision

Fig.1 Evolution of key IAEA Safety Standards and ICRP Publications related to the application of the concept of exemption.
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radionuclides) J& OY K 4K & U5 i 4 7 B i (Natural
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DA} (@) OEAKBITH %, Fig. 2 DL TIE, Gt
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(Regulatory system) % O° #1445 # (Regulatory control)
DEIERENETIURI N TV S,

B S AR 268\ R T AR AT A, BT <
RPN T 22w L TER IS, AL
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%ho ZOFMIZIE, RAFROBSHVMIEINHED
JEFT) F 73R S F R (GSR Part 3" @ 5.1 35 (a)
(i) =, FREBGHEW R k3 2 B A % & T,
T, SR, SRR R OEM R EDaET 4T 4128 5
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RINEIF RO AR & & SRR AT 20, B
ECRBICHT T 2 eI EA B L CEHINLDS, b
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LTHEBEINDZLIZR D, TO5MITIE, KX
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Radiation generators

Artificial radionuclides >

« After an emergency
« Paras. 5.1(a)(ii) and 5.1(b)
of GSR Part 31

. Deiiberate/intentional use
« Mining, processing raw material
« Para 3.4 of GSR Part 31

Natural radionuclides

Practice,
source

Sourceor . T
pathway <~ Regulatory control ™,

Regulatory system for
Planned Exposure Situations

Regulatory control

Source,
material

Exemptio
GSG-172)

Regulatory system for
Existing Exposure Situations

}
l",

/
. -
. -
"~ <

Decision usinagz;géning values
(usually no action needed)
(GSG-172)

Fig. 2 The concepts of exemption and clearance in planned exposure situations and decision using screening values in existing

exposure situations (modified from FIG. 1 of GSG-177).
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NRTNRE LS RVWEIREINTWAS,

ECIRIRICBIT 2 A2 ) — = v ZEOM I 5 $RER
D—plE LT, WIRLEIMEH IR T IFEEI Rz o
TR R 15 oot LR 2 12 30 < il SR O T I
W2 & 0BRSS NIBREEY OEBIIR S HARORERR, H
A RAGE Y P27 S5 O R Bl AR AL R B 325 2016 4F 6 H
WZHllE L7z 3 oo atide GHmpkix RIS B 1T 515
Y L7-MOWMMBDT0DT 4 K54 v, BERHEIE IR
WICBTBHELEL IO DIDDTA KT 4 VR
BT RIS BT 2155 L 72 ot D720 0 77 4
K4 2) OBED PP SN T 5B GFmEIE IR
DB BTG LIZWOMILDIzDD A KT 4 12D
WL, GSG-18Y ORAER 1 TD, B B X
5 OW ik AR 2 KRG E L 7 ) 7 7 ¥ AR
HICET 2 20—l LTHHENTWD, HARG
W BRF A L 72 5 AR HEAY TAEA O H88HCE I
EN72DIE, 4D GSG-177 & GSG-187 S H TD o —
ATHhb.

IV —#RRRUERsRER

Fig. 312 GSG-17? TR SN B RbRICAR S 7 10—
F v — bEIRT,

T3, EMLESNZATBE 3T HNOMBE (A
justified practice or a source within a practice) @ A D G
DG L% Do KIZ, BIEOBSRERE (Bg/g) RS
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A justified practice or a source within a practice

Complies with the Generic Exemption Levels?
Table I.1 (moderate quantities, natural and artificial radionuclides) of GSR Part 31)

or
Table 1.2 (bulk quantities, solids!, artificial radionuclides) of GSR Part 31)

Yes

No

Generic Exemption
(Section 4 of GSG-172))

Safety assessment for possible Specific Exemption

i

Complies with the General Criteria for Exemption?2?
(Paras. I.1(a) or I.1(b) of GSR Part 31))

Specific Exemption Regulatory Control
(Section 5 of GSG-172)) (apply graded approach)

1. The exemption for bulk quantities of liquids or gases should be considered as cases of specific exemption.
2. The general criteria for exemption of a practice or a source within a practice from some or all of the requirements of GSR Part

31) are that:

(a) Radiation risks arising from the practice or from a source within the practice are sufficiently low as not to warrant regulatory
control, with no appreciable likelihood of situations arising that could lead to a failure to meet the general criterion for

exemption; or

(b) Regulatory control of the practice or the source would yield no net benefit, in that no reasonable measures for regulatory
control would achieve a worthwhile return in terms of reduction of individual dose or of health risks.

Fig. 3 Flowchart for granting generic exemption and specific exemption (modified from FIG. 2 of GSG-177).

e (Bq) % —MAEEL X (Generic Exemption Levels)
b L, B L LA FEUE, BB SRR
ENDZ LI D BEORG BN U2 — 5
BrL ANV E B85 THoThH, —AUSRERAEA X
NZwblF TR, M55 (Specific Exemption) 038
M RE B DKW A2 4T ) 720 O RIHIR S LT
%o OB OFEL L T4 (Safety Assessment)
EAT o 7ok 8, RO 720 O — B W25 # (General
Criteria for Exemption), $7%b %, [(a) 772 XIZ17 24
DRI I 2GR Y X 2 73, Bl OB PN 241k 3
L ANTEFIMNIMLLS, BBED 7280 D) % FI BT A
T SRV C EIZD LB RIDEAET S 60 %
AABDL  XUd (b)) MANRIE AL DY X2 &
WFEEE LT, Mifdd & EKE 075615 4H 4 #
H EDEPED TG ld e vy E s G T T, 1728 IZFRIE O H
W EDEFIER D 7 6726 340 LTS hin
X, MBIRERAE- 2 5D, RO 720 O — R 3 HE
R L WA, GSR Part 3V OZASE S 1,
V=7 F77a—FIZHE B L oE DA TH
NHZ L%,

GSG-177 TIHEBI RS- 2 5 b BRI L LT, —
WM M (consumer product), KRS HEAEAE % &

L REOEARIRYY, K54 (surface contaminated
items) KOV EWE % &F 3 5 TGRS (type
approved equipment containing radioactive material) 23%$F
LNTWw2, D)L, KETHHW IR L TR
% 38 9 % B D% A AFAM V2 A T RE 2 1 < R T A T
BO—FlL LT, GSG-17” ORMEH 1T (Annex 1) T,
FRINZEH 25 (European Commission), TAEA J:[FRIWISE 7 1
Yz 7 b (Coordinated Research Project: CRP), HA&®D (—
B) I ILAFZERT (Central Research Institute of Electric
Power Industry: CRIEPI), 7 J ¥ % [E\. AR £ BRBEIZE
AT (National Institute for Public Health and the Environment:
RIVN), KE7 VT ¥ X EILAFFEFT (Argonne National
Laboratory: ANL) 2SBHIE L7z E T VAVREN TV 5,

GSR Part 3" (2B VTR S 72— RER L~V 0
PEIZDWTC, Table 112779,

—MRER L Vi, B ORE (N TG
B, RO, W (P RRRE, Ki), PRI ([
R, Wk, SR KIBCTHRR L, 22T, PREOY
& (Moderate amounts) & 13, %< &b 1 MOt —5—
(at the most of the order of a tonne) & 311, ZNLL LD
P&t % K (Bulk amounts) &IFA TV, GSG-177 T
ML rrot—5—] bwv) KBUE, —#ERL N
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Table 1  Applicability of generic exemption levels in GSR Part 3 " to moderate amounts and bulk amounts of materials (modified

from TABLE 1 of GSG-172).

Types of radionuclide Moderate amounts? Bulk amounts?
(solids, liquids, gases) (solids3?)

Artificial radionuclides

Radionuclides of natural origin

Table 1.1 of GSR Part 31
Table 1.1 of GSR Part 31)

Table 1.2 of GSR Part 31

Not applicable*

1. The term “moderate amounts” refers to practices involving small scale usage of activity where the quantities involved are at most of the
order of a tonne. The phrase “of the order” should be interpreted in a pragmatic way to allow flexibility for classification of the amount of

material as either moderate or bulk.
2.
3

case-by-case basis (i.e., specific exemption).

The term “bulk amounts” can be taken as quantities of material that are greater than moderate amounts.
. No generic exemption levels are specified for bulk amounts of liquids or gases in GSR Part 31). Exemption should be considered on a

4. Exemption is required to be considered on a case-by-case basis (i.e., specific exemption) using a dose criterion of the order of 1 mSv ina
year. The phrase “of the order of 1 mSv” should be interpreted in a pragmatic way as including doses in the range 1-3 mSv.

NEEZRT LB, PREOYWRE L KEOYREROVTN
PG T B 72D DTN % R T 5 720 EBI 2 )
#J: (a pragmatic way to allow flexibility for classification of
the amount of material as either moderate or bulk) THER S
NAERETHAH, LBRXTW5b,

NG ERAE, ROGEIR BRI, PO
P22 W TIE, GSR Part 3 @ Table L1 ICFE#R S T
W5 ST REIR EE (Bg/g) R OVBUHRER (Bq) % —fkfR
L LTwbd, KEpoEHRIRO N TR A
IZ2W i, GSR Part 3" @ Table [2 IR ST W5
B REREE (Bq/g) & —MRIEERL NV EL TS, Th
5 ® GSR Part 3" IR S TV 2 —fERER L XV I,
GSG-17” OMEHETIZBWTH, FA—ofis LTHES
NTW3, TN GSG-177 MO %43 H % B
FTHLUEDBWAY VR 7u—r REefgil e L4
EAMEIEATES L) ICRE SN2 DTH 5,

GSR Part 3" @ 12 HIZB T, [F74 KI21THBHN DM
WIZONT, TXTOEPNE PR FE LR T IZHB
T, BB ENToAT 2 RIZT 2 DRI & > TN D
115 & PRSI S ER)ME (HHEIZLRTMICHE T
G S B) 2SE/M 10uSy DF — 5 —=LIFTH 3455
£, L1 (a) ICHDNT, BMOR % LICKIEHED
—EB RN TR TOEMD S5 b SIS0 HEFEDOM ST
VA2 ERBICANB 2012, s HRERE d4bb
DL LMRAEFIZL DA DZ1T S & RIS E
KR 5 | mSv Z R v & v ) IR 7 R
T5EEFTEL JERENT WD, GSG-177 Tid, [4E
M 10 uSv ®» %+ — ¥ —| X iZ, ICRP Publication 104" %
ZM L7z BT, 11 4RI 10-100 pSv OHFIPITSH 5 (cover
the range 10-100 pSv in a year) Z & ZHXLTW5A] &
ETHR Sz,

GSR Part 3" @ Table 1.1 (& BSS 1996” @ Table I-I D%

fiEi%, GSR Part 3" @ Table 1.2 1& RS-G-1.7" @ Table 2 ®
iz ZhZhiER L TWwb, §74bbH, GSR Part 3"
DLAEFFZ 2007 B OB BRI EARRICHER L
TWa 05, —MHEERLVNIVIZHEH L6, 1990 4:8)
D AT < MR IR SAR O R BE <R
ERBAMEOERIIH LN TWE I LIl b,

K& 2D R IR O RIRE BRI DWW T,
GSG-17? TIE—MHRBEL XU D52 5N TB 5T, i
bR EEZ 252 Lk b, Z OB O 3k
1%, GSRPart3" DIATHIZBWT, [HH NNy 225
O R LN DRGRIZ & B I Ze iR 12 3d B o 724
Bl 1mSy o4 —%—] LIRENTHEDY, GSG-177 Tid
COEIZDOWT, [ImSyvDF—F—& w9 KHIF, *E
BRE9IZiE 1 ~ 3 mSy O #iPH O # = (a pragmatic way as
including doses in the range 1-3 mSv) & fERT XX TH 5 |
LR &Nz,

Fig. 4 12, RINEIFBSERMM 2 &4 KE oW x5
FTAHMMNERDOG 2 /D7 a—F ¥ — b ZRT,

I1Bg/g LT D7 T VRGO MY 7 LB RY)
DORBEAGHE, 36 ONZ 10 Bg/g PLF O K-40 122 W Tl
BUAHOE CRBCH T 2 el B SN D, D2
DOYEREFAEIX GSR Part 3V @ Table L3 (IR SNz, K
NEFEB R Z SO )T 7 Y ADTHD L
NNV EFLCTH S,

NS DGIEEREL Loy 5 VEEERE], R A
B RE, K-40 2 543 84, s IRPISx
THREIEIEN I N L2, HHNERBRD D
DEEFTMAIT DN Do DI — AINAL or — ADEERTE
BT, 4ER 1 mSv D F — & — T 2 ik b W 5k
HRWRET 29 MEHREIG 25N EIlRD,
C OB A ARV —Ty R T a—
FAZHED VB E B T b D
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Bulk quantities of materials with radionuclides of natural origint

l

Below 1 Bq/g for U, Th series and 10 Bq/g for K-407?
(Para 3.4(a) of GSR Part 31))

Yes N

Existing Exposure Situations

Planned Exposure Situations
Safety Assessment for possible Specific Exemption

Case-by-case consideration for compliance with a dose

criterion of the order of 1 mSv in a year?
(para. 1.4 of GSR Part 31))

CAMw‘not comply

Specific Exemption
(Section 5 of GSG-172))

Regulatory Control
(apply graded approach)

1. Except food, feed, drinking water, agricultural fertilizer, soil amendments, construction materials, residual radioactive material in
the environment, which are considered as Existing Exposure Situations regardless of activity concentration (see para. 5.1(c)(ii)

of GSR Part 31)).

2. The phrase “of the order of 1 mSv” should be interpreted in a pragmatic way as including doses in the range 1-3 mSv (see para.

5.15 of GSG-172)).

Fig. 4 Flowchart for granting specific exemption for bulk quantities of materials with radionuclides of natural origin (modified

from FIG. 3 of GSG-177).

vV 3T 1T 1WE|

GSR Part 3" D% 51 (TET 4 T4 ITEE NI
BRI L 2IEL) T, IEFTA TAICEHENDIK
BRI X 2B ST A2 BB ED LTV 5,
HARBINCIE, 522 SHIZB T, [HAIHERT XK 12 it o B
2 gz, HH, BYCHF, HAFKDL 5 e TET 1 T o
IS5 FNDHERTEIC I 2 HE1E S D22 D IR DS
L ~\Jb (Specific Reference Levels) #ffi; L 211 #tid%

o EIOIZHIIGIZIZCEIIMA  (Representative
Person) NDERJERREE L TEH SN S 5E I
FOPRULL 59, ST EEIEE L E 1 mSv (about
1 mSv) DEFHER L NdDTH5, | L3NTnwb,

TETA T A ORMEBIE LT, M, AR AR RO
AR AZBF SN T WD b DD, GSR Part 3" X IAEA
HEEHRD T, 371474 &) HidER SN T
W\, TAEAIC X » TEHZRSI N T B HERIE—RIEH
W (consumer product) T 1), GSR Part 3" D EA}: 33 (—
BB W) T—MIHBEM ORI T 2 BT S
nNTBY, FMEFA 5 R LTHENEEIRS SSG-
36" AR EhTWw 5,

— MBI, GSR Part 3" I2BWT, [HHHEHFEDS

BN A A E T 220 BHHEIZ L D) 4 Sz

K13 BREA R T 7545 B H il KAZ Bt T ), HE5

LB I IRTE R DB | DO EF P2 L TLRIRDFEI A HY
B ERIBAFTZZE0TELd0, | LEFESN
B PEAL AR 2SI LML A GA £ T 2 JERRATEE R 50
LTHED XD i H RO F Y RAEENEEND D, B
M, 7 3Iv 7y A, ImEK, SEWRTERIZINIC
ZENT, FLARORITRE SN RHB K ORAIZDS
WTHEDRVI L EENTWES,

— B IOV, GSR Part 3V O} 33 TRED
LNTWSEBY, EHEPIE RIS 2 b
BH XS, SRIZKHL, IEFA T41220TIE, 1K
WHBMOMAARIEH SIS DTIEZ% L, GSR
Part 3" OFEE 51 TEHOLN TV D EBY, BUFAHIEL
RINTHS T B RAAILMEIHH I ND Z LTk D,

GSG-17” T, BUFHIE CRMIZ BT 2 A& O
IETA4 T4 OWBNIZDOWT, BEREDIDD A
V==V EEHVIZER T EZR LTS, A7) —=
¥ B % T 1A B A B RERG RE O BL A H O FI BRI ER
ENBVDS, A7) —= 7 E% RS 5E IR

(2B U 72 BUF 7 19 72 384 (case-by-case radiological
analysis) NEINDL T LIk b, Thbb, F£HB
X2 1mSvDBE LNV &7z LTt BB
OB DL OBBNIFRS N2V, Gl S A
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NI U CHIBEAMEENL 2 EICh b, 2RHDT
U — % Fig. 5 127" 7,

GSG-17? TlE, BRRED-dDA T ) —= v 7L
LT, HREOY & ORI 5w Tid GSR Part 3"
® Table 1.1, K& DEAKRD N TR EZEEIZ O W T
Table 1.2, 7 5 ¥« b VU 7 L%F5) & K40 12DV Tld
Table 13 DA Z N ZNHTF 5N TV 5, RS-G-1.77
T, KEOANTHSMUBEZGLIET 4 7 1 O]
WKCHWB A7) == Y TEOBRITRENT W28,
EOW R ORGSR 5~ - MU 7 ARG E K40
WZOWTOHORZ Y ==Y JfELEMENT, 3512,
GSG-177 T, RMHRHEHAL (Bg/em®) TORA 7 ) —
SV EICHET AERAEMENTE D, Ml E gk
ENLETH Y, ZOMOBRIESFIHTRE TR VWIGE
WZBR D, IAEA BB SSR-6 (Rev. 1) D IZ/R &Mz %k
TG G B (o MRCHAE 20 L C 0.4 Bg/em?®, B #k -y #-
KHEEE o SEBORAZALLC A LT 4 Bg/em®) 2SA 2 ) —= ¥
FHELTHHTE 2 REEAVRIZ S N TV S,

GSG-17?7 Cl&, 3T 4 74 W T 2 — %
AT ADRERML, = ERAFHRICOWTIES
BUER SN DZRELVR-TIP 2BWT 5L 2T
Wb, IN%ZIFTIAEA T, IEF 4 74 WINCH
FTAHEEVR— MY OERIC 2022 FLDETLES

HThho 202348 HIZid, “EL K- M HEDD
CLEEBZMBE»SDT7 4 —FNy 7 %552 L
ZHMIC, Ta®74 74 WN2BT ML 4] %
7o~ & LzBiad (EVT2205272) 28BS 7z
320, 8 DDOEEHEMA S 55 HDBMAH Y, GSG-
177 TRENTZTET A T4 WHIO 7 10— R K AN E T
L T 2 B4 Lo BEIC O W TSR 2frb
7o HHEH (PUA) ZHAPLOA Y MY —=TLE
Yr—varEEEL, HEEE K 3efkEEr
Blzo PMEEICE, A REROREICHET %
WA %2 H 4% (United Nations Scientific Committee on the
Effects of Atomic Radiation: UNSCEAR) X ICRP & \» 5
7GR A B S B BB 720 T <, BB B AR
(World Customs Organization: WCO), 1 5% 2 #% 8 (World
Trade Organization: WTO), B B 36 27k (United
Nations Conference on Trade and Development: UNSTAD)
EVo MG NI 2 FEBE b S L, SHRO%4
LA — MHEIE T Bk A R S 7.

VI % & 1))

AR TIX, TAEA —f 44881 GSG-17 [ Bl 58 Bk
SO 1P O R ERRAE K OB S IR E IO W T
R L7 GSR Part 3" OHIER, ML EIMERH

Trade of non-food commodities

l

Existing Exposure Situations

!

Screening values for decision-making?-2
Table I.1 (moderate quantities, radionuclides of natural and artificial origin) of GSR Part 3%
Table 1.2 (bulk quantities in solid form, radionuclides of artificial origin) of GSR Part 31
1 Bq/g for U/Th Series and 10 Bq/g for K-40 for bulk quantities, radionuclides of natural origin

Complies Does not comply

No Restriction

Case-by-case radiological analysis for compliance with

reference level of about 1 mSv/y
(Requirement 51, para. 5.22 of GSR Part 31))

Complies Does not comply

No restriction

Restrictions on trade

1. In the case of non-food commodities with surface contamination, a case-by-case assessment in needed to determine compliance
with specific reference levels, as required by para. 5.22 of GSR Part 31).

2. The surface contamination values specified in para. 508 of SSR-6 (Rev. 1)% (i.e., 0.4 Bg/cm? for alpha emitters, 4 Bq/cm? for beta
and gamma emitters and low-toxicity alpha emitters) may be considered for use as screening values, where no other options are

available, especially where prompt decisions are needed.

Fig. 5 Flowchart illustrating the use of screening values for decision-making in trade of non-food commodities (modified from

FIG. 4 of GSG-177).
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%2 (RASSC) T GSG-17 O SCHEHAE R FT I FH ' 25K R &
N7zD232016 4F 11 HTH Y, 20224 10 HO CSSIZ &
LMBARECTICH6EDDEAE R L EICR
%o ZiUL, TAEA OREREELHIMBE L3~
AP ALETHHIEDFETH Y, T, MPEEIZ
x4 % RS, B4y, GSR Part 3 (2B % Hilg 7 —
7vay 7V ERBLTMBENSD T 4 — KNy 2
PHIESNTE . b, OB AR O i B 2E
Y L LTICRP IC X o THEIE SN T 3 Fhi & Eooff
HEUEL 225, EEBENZ I V2P AERERT
HIENEEL LD,

FH YIRS B R IIBHT T, U s R A
B (EBSRA R R A 30128V, aRb;
RN B AT 3 % [EI RSBy 1) 2 U4 - BB L,
RS2 FEFIBHERRY = 7= X ) L
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INTERNATIONAL YGN WORKSHOP
ON CHALLENGES OF RADIATION
PROTECTION 2023 D@L
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1. B # B =

(—*) BARPRMEY IS (HPS) JK O HAREY
P2 T84 (Young Researcher’s Association of
JHPS) O EMEIZ L D 20234 11 H8 HD 1425 17
FE12 20 T INTERNATIONAL YGN WORKSHOP ON
CHALLENGES OF RADIATION PROTECTION 2023 (LA
T, A T—=2vav ) RBfEL: (&7 F=y
I-—WHAEY) . AT—2 T ayv 7L, EBBU BB %

2#4x (IRPA: International Radiation Protection Association)

D PRI 5T 2018 4B R S 72 U B 3 %
B 53 HF DO BEIE L OB EF IS T 2 A5 T2 04
WZL72EBRZ 4 v b7 —2 (IRPA YGN: IRPA Young
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THY, RT—r a3y TOEEAYN—ThH 5=
(YGN Leadership Committee) K ONH¥F (YGN Leadership
Committee Chair) (% TRPA YGN DifF#IZ H AR E LT
B L TWb, BB, KU—27 T a v FITHARREYR
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CHALLENGES OF RADIATION PROTECTION 2023.
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Honkomagome, Bunkyo-ku, Tokyo 113—8941, Japan.

(—#1) HAREY AR E - W X HE 3-72 Y
LYV 3F (T 105-0004)

Regular member, Japan Health Physics Society; Yotsushika building
3F, 3—7-2, Shimbashi, Minato-ku, Tokyo 105-0004, Japan.

(EWE) s F ) 2 B 0F 72 B FE AR RO 12 2= 0 7T -3
BT REWRERX 7 4-9-1 (T 263-8555)

Institute for Radiological Science, National Institutes for Quantum

*

*

N

*

A

Science and Technology (QST); 4-9-1 Anagawa, Inage, Chiba-shi,
Chiba 263-8555, Japan.

(EIBF) e TR SE B RS R ST 277 & SO S B
il 801-1 (T 311-0193)

Naka Fusion Institute, National Institutes for Quantum Science and
Technology (QST); 801-1 Mukoyama, Naka-shi, Ibaraki 311-0193,
Japan.

*

&

Corresponding author; E-mail: miwa-kazuji@jrias.or.jp

FRETHRERZICHE LT AEIC X ) AW - e
ENTHED, ZOX =13 FERLO =T R OB 2,
=hL EHTHER S Twb,

KT —27 v ay 7OHNE BOBRE #5528
% 45 T O E) OWEVEAL S O AR - AL 2 BIARTE O
WEOMHETH D, KT —2 v ay TOFRIE, FH
DTG I IR T 2 40 LT oHE, b LI
BEOFPRZIIBVWTEHFLE#RINATVZHLEL, &
=2 Yay ZTLEEY - ARSI THESRTW2
ICRP2023, HAfRMEY) B 258 56 b JE 5 & &, H
RIBGTREEF W 66 MRZDOWTNPISML TW
LEDEHRTHIMTRETH 5, LM TH S IRPA, IRPA
YGN K U8 & L THli L 72 International Commission
on Radiological Protection (ICRP), (—#%k) H ARG
WSS (RRS) CILICHMZ 350, HEYHI
12 22 E A 5 #EF 30 ALLE (Australia: I, Bangladish: 1,
China: 3, Colombia: 1, Germany:1, India:1, Japan:15,
Kazakhstan: 1, Korea:2, Myanmar:1, UK:1, USA:2, %
TH—nN=) BEML7: (BE1R).

KT —27 v ay 7TREEOEFOEHE & 7V —
T =7 #2IT o 12 (B1R) . FEOET-OIWEF - TId
HA, KE, @E hE EEOREED»LEEIF D -
720 TN—T7T =2 Tl&, FHFIIHEM L 72% FH OB
BB O# TR 2 FEEHMAORR (A ORIL
METHETE) (TEDE, IFROERER 28 H#E 0w 5
PIZOWTH#@m Lo SFEOEEROINV—T T =2 D
AR T %o

(=i —W)

2. BEOEEBAN

(1) B (EXRE: A+EK)

AR ((EWH) BHAREF ORI X0
HARIZBT 2IEEEND D o 720 HARRED LA SHE T
izesy (DUF, HFHF) 13 40 S LLUT o H ARG B 27
SRHETHIR SN, 20234 10 HRATEEZHOB X
Z 100 HHERE L TV bo A TR T ORI 7E0E
B O3k, REMBL B OWEMAL, AHOiCoM LD
miREZ HME L, MEEHOFAERICL ) EE Sh
TWwb, $72, HAREWHZEZIZEEFIOMIZ AR
REMHFEZOFEZBICE MR EESIhTnsYy
KESBHAET B (2005 4:7%07) o

HETFWNE 1987 SEOFLLK, £  OfiRE, £ 3 ) —,
TOZANYT—HELTEY, ARKTEIELOR
FHFOIEH KN STz BARMIZIE, FRlaoF v 4
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#1X YGN Workshop 4 EHH

gL1X TurssL

Chairperson: Takahiko KONO (Japan)

Program Speaker
14:00-14:05  Welcome Remarks Kazuji MIWA (Japan)
14:05-15:30  Introduction of YGN activity in each country

(1) Japan Yu IGARASHI (Japan)

(2) USA Sara DUMIT (USA)

(3) South Korea Yeon Soo YEOM (Korea)

(4) China Chuangao WANG (China)

(5) UK Laura PEARSE (UK)
16:00-17:25  Group work & Discussion All participants
17:25-17:30  Closing Remarks Kazuji MIWA (Japan)

VA TKYSEIL R DR B X ) 3 T ORI ASHI R 2
AT, 74 Y ETHMLAA 15 EIZH725 ICRP
Publication130, 134, 137 23D\ 72 NERBEIE < O f5R &
ICRP DF 7= @5 IS 72 sk s, 35 FFo A#E!
AN IS K HT-OEG L SHROFIRED 72D O 12 B
T 5 HET (ICRP2023 IZ TR A Y —385K) 7 EARIAMN S
N7z

T2, 7Y M) —FiEBO—FIL LT, THEHR%T7 =
25 (B4 10 AEBfE) [CUV a—2 5 —1ED) & B4
IR L-BROWEI A S e, FEH D IEEZ TR
ETBMULZ L2H DA, 25 RANE TIRLVE
D4 LT H I LT, BB AN 4 )
BEHRIZOW TR T WS [ 2=V R, G LT
APIZHE S TWB ERHA) 72 E o Tn s JiZonT
BREMAZLZERERYTHDH LKL MZT, — Ko

Ji%x LR CHBUI S, BRI W TIEfE» D550
RILKHWT LN H T LI ENBTELANR |
PRERLTWD, $72, HAREWIHS SO E LA
ANOHETHEEINDZ LD, FXUNOYTEBEE
R LIRS TELHELBRAR LD Lo TV D,
R HETFAIOEREY 28 & LT, IRPA YGN %8
L7274 77558, Wy CHFP OB a%s
FELTWwA Z e s, b o RIS 5T %
FLip MR HELET 22 L ETFHOREREHO 1
DTHDELHHHEIN TV,
(B H  EN)

(2) KE (5F%E : Sara DUMIT)
Sara DUMIT JX (Los Alamos National Laboratory) & )
KENZ B BIGEIFAN DD > 720 KREREY B2
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Early-Career Professionals (DL, ECP) &IFIN54F
W& 23% ), ECP O4x B KEREW I %S F /21
IRPA B O F T, PRy B K OFBY 8 5557 12 B O
FOMERB 1S FEUTOFCTHE SN S, ECP D&
BEUIBAAER 2004 TH D, KB IZFEH6.00 FVTH S,

ECP DI v ¥ a g, REWEGEFIZWSETHY
RO b EMBIIBATT 2EBIIBNT, 505
LA~V CRERE B 2 O BUY) LA SRR 2B 5T
X219 THZETHhDH. BRI TOHMAE
ToOR%E, vy bT7—71E) OREERETEZT—2
YavTRI—T4 Y IOEM, HTFORSREEE
LTw5,

AERTEIECPHINETHELTEZ0L 29D
HHAR T =27 v a vy TOBANB SNz, FEEOWSE -
Ey 7T e L LT, KREOERFEMKRETE
it S N7z NERBEIE I Z ML < ONA F T v kA, B
EAEA~OIBH, BRKEOMIL, AMAEEE 7V ORH%)
Woo 12HBIDHBN S NTze T2, WML EE, Fx)
THEH ) V= A& LTOREREDBFAZOWER 2 &,
TEIE R My 7T B RSB A 3 5
Ko Tz, S50, REMIESHTEHADE
DGR A AT 2 EHES, HFRROML L A5E
BT B IFRANOEEM R HE (MR OB, 1, 7 —
754 TING Y AR E) IZOVTOE R 25id
B BER X mAT 5 T iz,

Mz TECP DEXBRDENER, EHTFTAECPIZKRDLZ
EEMETHILEHME LTT v — MillA & fkhi
BIICHEBL TWE I EBRMSNnz, ShICXYRE
D=— A% W L4 % T E, ECP OIGE)25%)
BWIZKBENBILENLZ LT, E5IZELDAMM
ECP DIGENZLE D 2 2120435 LS %,

DUMIT K D56 2 TR A& B o> B P 05K % 42 5 il
SUAC, HEFOFXVT T v OFRFHIHEIOE Y
TavRI—=r 54735 Y AT A EAKHE &
MWL TW5EZ EDENRINIZ S 720 HARDEFWFTIEAR
EWHSIICBITLF v ) TkERe T —2 94 735~
ZWHEHE L2y Va Y oREIE WL K L7
B, INHIZHEADFHIZOIY ADLDOTIE RV L
&L 720

(B EA)

(3) &E (%%%E ° Yeon Soo YEOM)
Yeon Soo YEOM X (Yonsei University) & 1) #[EIZ3
F B IEENRBAT 23 o 72 W8I Korean Association for

e 19

Radiation Protection (LLF, KARP) DM DH - 72,
KARP (£ 1975 4FIZR . S TR, 40 4R DL Lo 28
HY, BEHBROREEEFHZIREL, BEHRP#EICE
5 EROIEZ BT, BB #EONZE & R X
B3AZExHME LTS, E5HIZ, KARP I ICRP,
IRPA, UNSCEAR % The Asian and Oceanic Association for
Radiation Protection (AOARP) 7z DM EIEFEE & D
R LTV 5%,

KARP IZHFOEH 232346 2 LICHL T, #%
B2 525723 THL, BRkoOMARDIZHIZ, KARP
DELOEHIZHEFEBIMLTLH ) T EPEEEL
Rk L, 2017 4512 KARP Young Scientist Group (LLF,
KARPYSG) %k L7z &l &7z, KARP YSG (&
E OF FRHFE OB T A~ D2 % 33 5 2
EERHMELTEY, 80U LEOKBAZIML T2,

KARP YSG O 1 [H &2 MO I —F 4 ¥ 713 2019
FICHE S N, HFOMEEEOLAI Thb/, 20
fi1lZ, KARP YSG DifBj % i@fb3 % 72812 KARP YSG
THADV 2022 FEIHLEN, I =T 1 v 7ZBATH
L, SHOEBIZOVTIHERICERL TV D,

KRAP YSG @ EIBEH 22 1K B) DBl & L T 2018 4F 12
[ C B fit & 1172 KARP-JHPS Joint Workshop, 2019 4F
2 HATHifi & L7z JTHPS-SRP (UK)-KARP Joint YGN
Workshop, 2022 4E\24 ¥ 5 4 » CHfE S Nz E, H
K, WEHOLFCE LG0T =2 3y THfNsh
720 KARPYSG DV UEC DX S BT —2 v ay
THBH, I EEOTE ARSI TS L
A5, KARP YSG ASEMAYITHB L TV 5 2 L8 Z 5o

BRI YEOM RIZAETFAM &2 EHMERL T oh
WZowTiihiz, HFOSMERET L7-012138FE
IR EE R DLENRD Y, HTIC [Rzw] LED
®5H I EDOEENE, HFORBLIIOVTY) 7 Vv—% —
TR % L, BUGO NHMPEF 2 BEEAFICORIT T v
)T OEE B RMT 5 2 L BB EZ BTV,
ZFRIZH LT, HFOFx ) T2 L) BOHHIANEL 72
DI, BROD DRHANDT 7 AN T —R, AV
F— e AU F 4 —TFUT 5L ERERMT S v TR
WEZOLND ERRT Wz,

P OEB A HFHRO M L2 Th {, FREITAG
55 IRAEW BB O NBTERR & v ) HIY D &BICANT
WD EDSHAR, ORIE K O E O£ FAF7E 2 O Y A I
@ L T,

(BH  HEAN)
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(4) HE (¥F%E ' Chuangao WANG)

Chuangao WANG I (W1 E[ & $ B R gE Be) & 0
ENC B 2 EBMN25H > 720 2018411 H 14 H,
FE U Bl #4245 (China Society of Radiation Protection:
CSRP) DM & LT, HERFMP#EY ST — 233
7 4 (CSRP Youth Committee: CSRP-YC) i3 X7z,
MR RIIZBE R LA L, BUE 79 %045 Fit
REDPOHREND A VN —HFH LT 5, CSRP-
YC D HMIL, R0 B o # T 788 O NS
B BB L AT OMEAE, 5 FHFZEH - S Hk
DEREBADFERZORMTH S, [LHEOE]T—
ANV MRHERESR#EEE LT, Lo HWOE
JAZIANT TIEB L TV b, IIEDERGEE & LTIE, &
10 [l w22 4 & RO s BT 12 B 3 2 IR o o oK
¥ 2 (ISORD-10) (ZHBF 2 4t Hbif#EL— 2 7 + —
F LR CSRP L— A 7 4 —F ZAORME, %50 EE4h
RHNDOZN, CSRP DBUR VR IEEN D 5o TH) %
WML, BHFMEEFLOENZRZT T, BN
TR AR . — A I & AR LB & 17 I BAAR DR b
HEDHNTWD, 4%, CSRP-YClZL=v MHOEH
R[AIN—ORF 2 L @b, %30 [k
Al A XY bR IRPA-YGN 72 LTI EY 75 SR by il . —
AR EROLGRFEANOSMEZ L, ENILO R
Fisl o8 O L FEE S v T —27 &2 S HIHKRT B H
$+CTH 5o CSRP-YC O & DIGEIE, BB
THOETFAMERE A v b7 — 7@k & < HBkT
5T ENHIFEENS,

(8 #3%)

(5) &E (53R%E : Laura PEARSE)

Laura PEARSE X (The society for radiological protection:
SRP) X V) EENZH T BIEEINA D o 720 £ TWEE
7 )v—"7 (Rising Generations Group: RGG) &, 2010 4F
CHEEHUN P4y (SRP) DT A U N—% T
5HMTHRILINTHMETH S RGGIZS LS4
Rl T, HPEAYN—DORy T —F 27 LR
N0 HIEL Twb. RGG D ERIEBNA L LT
X, ERRATORERZORM, BE O, 8%
EHBERL A ¥ =707 T A0, B ~D ;M
S0 b, EHIT, RGCEMDT =27 ¥ 3y T D%
Mmz@ LT, HEMHRERE~NOZMEEZHRA L T
%, RGGWEMT 2 A —F a7 A T, EHHE
12500 K FOEREPRZGINLHE, A2y T47
DR GIZH N ANT WD I, D 10 4B OB 2

He
=

HL, SRP X ¥ /N—DH#) 18% 75 RGG DIEHIZHNMT %
HE, BHFAYN—LSRP L OB BILITKELSH
L TWwa, 4%b, IlF v ) 7TEBCHD A VN —
PHEMEEN 2D, WEWARy FT—2 2R TE S X
9, RGG IZ & 5L M4 RGBT HNSE Z
LIRS N D,

(=8 #3%)

3. TIW=77-%
7V — 77— 2 Tl “Future collaboration between
countries in the field of radiation protection” # H TZN
BEITN—TITTTA ANy v ary&iifoiz (82
B/ NV—77—=2121F, & EE R EL OEFITEH -
HRERSML, DTFTD22o0 My 7 21250 T, &
FE DRI UG FE R BRAGRZAT) S e TE 72
1)Share the situation of young generation in radiation
protection field in each country. What are the strong
points and not-enough points in field of radiation
protection in each country?
2)Discuss the future collaborative project involving all
countries in the group based on the situation of radiation

protection in each country.

FEHIEROWMY FLOBEDIANLELTE I NV—=TD
BTZ2RENDS, 12O V—=FTOFA ANy ¥ av
WCBML7ze %7 V—7TCLi1), 2) KT MY
7 A% HHNHER L7ze ZINE L 0BEEE %@L TK
PHERGBRZREIT) LN TELEE L. 7
W=7 =7 %l L TELDVFFICHIRIIE > TW A DI
AL O F: T O BRI M T O BG4 8F D 75 T o [
htoasRL—YareaIazr—a 25tk

BoR IV—TT—7 OKT
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KREMLEATVDHTHo72 BMAD 1 ATH 5,
7 A V) J @ Health Physics D4 FHKRICHTE L Tw5b
DUMIT XA 6 1%, SESELHTOEMEPIO LS
ZYGN t v ¥ a VICHG L, HOERE#ES T CiEE T
XLIIFEMEHE-TVEIE, ZLTENDS %k
LTWwWLZET, AFOEFR=a yaEicondb
OTE V) BRASH SN, AERICEFR LD
O, FH L LTI H AR B 2 FIEJE 2% IRPA
YGN & EFRCHEBEL A5, BHihe o4 vondg
Ty MIXBYGN ANV bEEMICHMEL, Bt
MR M E TR OETFOEF =T 3 YOl
ERZROWEEALZ SR E Do TWVRET,
G 2%2)

4. FEHESHDER

Sk E O#EME Y HORMEZELT, AT—2
Y a v 7OHWNTD 2 BB 8§ 245 F 0
BOIEHAL K O ARY - #E 231 72 BIARTE O RESE DR 1
EREINTZEEZTVD, KT =2 a v 71320194
12 73 4 HICHARREW B & - H AR M4 48 By
KOMIB ARSI TR S L7z JHPS-SRP-KARP 4 F
R8I & 2 EBFEE ALK (2L T2019 SEKD S U
Folcautmbok) O®LETHM S 72 IRPA YGN
OXFHA XY b ThH D, WHEIFHIZBAL BETEZNT
2D HERR B E OGS % #3250 RAiZx &
&, NHEB#EZ2LZZ0bDOTHA . Tz, KEOD
HFOWHERIMCBVTHHD 2 OB b - 72 H 5
INEDEDEN, HFHREAL2VEOSME D S5
BTONZHEIZBWTETFREEZLD LIFovwkwyF
B, B SomTEHE o7,

SHOBEL L TE, AY—=2 T ay 7 THELM
NI B OV EIBR I 72 8 OV & R JHN2 20 L 72 4 E O U
WRB) W O F O EFIRAITH § 2 M % &2 iGH
L, 71&HEE, IRPA YGN OFFFei S 12 H A PRy
FROETELELTHBML TV E 2V, T2, 2023 4E5k
%* 5 IRPA YGN Leadership Committee ¢ Chair {2477 —
733y TOEERXN—THLABEIMMTELZ &
(&, EIBRI 7 B RRB E O3512 B 2 MASE ORI &
LV RO LD EEZ TN D, SHOEBR L
DHLAIIK LT, HARMEY IS O% T4 B ORI
G- 2 WL 72w,

E#w —w)

il

21

E 3

A= vay 7 (—th) HAREYIAZKOH
AR B AR TR RO T CTHEESI Nz, 72,
J&4# & L T International Radiation Protection Association
(IRPA) & IRPA Young Generation Network (IRPA YGN),
% $% & L T International Commission on Radiological
Protection (ICRP) & (—#t) HARSMEEFRITS
W\ 72720720 R —27 ¥ 3 v TAOBREOWH IR
L, LEDEHPL LTS,

FIZER DR
7R3 & FEAH BOIRTE 1 72 o

=& —® (b »TL)

it (BREES) . 2015 4E2 5 (HEAF) H
AT I FERH TR 1 CEIB L, 2023
LY (&) BATA Y b=THRIC
v Prlgo MR, BT -
T x <, BRI, 2022 X
) IRPA Young Generation Network Leadership Committee
[ 5 8

E-mail: miwa-kazuji@)jrias.or.jp

AT B2 (2H0 7=2h02)
KIRAE N (—4L) HARREY LY
KRIERHE LT, HEEIREES— T
TFEEITFRBRICES LOBUHRQ &
ATz THA be@LT, —BKOTAH

\' 5 OGO BB 2 HMIZ &
R B UGB ZAT > 720 2016 4F 12 TAEA JUS REW € 6F JE P
(B aRE) ~EY HINIBB e, B,
IRPA Young Generation Network Leadership Committee @
Chair % 2023 £ 10 H X D %0 %,

= O#E (3nE ©wA)

REARm S, B4 (BFE, &%), BRLYH LT
OFBEENE 2 AT, 2021 £ XY (ERF) &7 Rh2E By
TF 78 BH FE BEAR B RR EE Z2F ZE T L (B i) o 2022
4£ X ) ICRP Task Group 119 Member-Mentee.
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AR, B4 (). 20204 &0 (FEHF) &
FRHAPAR I ZE B SERREIRBTIE JE AT L2 ATJE (At i) o
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w5

BARREYEZS
55 56 M FE R ENREC

WA JEkxnn a4y RERR

1. & U & (Z

2023 4E 11 H 9O HA 5 10 HIZAF T, HARL Y
F 56 MITFE R R A HM S iz AIFRRFEE S
flie REWRER (W) BHPHRBZET) 0b &,
HEEXEHICH LTy Foy a—H B A TV
THIfE S Nz SREE, EBBGTRP #ZH 2 (ICRP)
DYy ARY 7 A (ICRP2023) J U, HARY ML
K66 MK EIATL Tirbh, 11 H 8 HITIZEEE
BRSO FA Y NI =2 DF AL FA XY b
(IRPA-YGN) b FEfi S N7z,

JLAE, ICRP 13 2007 4E FE) 5 O RO EH)EHIZIITF T
{DIA T NV—T%3H EF5%E, SFEERIED
DIEHALD RSN T &2 22T, —IEELYy v a v
EAZHNC, NHE I ((— ) B-FHAF7E0T) Ok %
AHENIG (T Sl #6600 el v Je i R 7R AT) 12 &
LI E G o 720 2o, ERESHREY v a v R
FRxHnt y v a b oh, &g - MEOL L
FKiiti S 7z,

DR 1 B RRBE E COW TS R B il (G
AR

2)EBSIS £ v ¥ 3~ C RBE, #VEAREL KOHUR R
MELRE —Z N TORl & SBRDOYETITOWT
ORR— (B : ERHTEE)

DFERIE Y T3 v RIRENOH L IREGREE O

Hiroki HASHIMOTO and Yoshio IWATANI; Report of the 56th
Annual Meeting of the Japan Health Physics Society.

SR R &4 K 5 e PR A 22 AF 28 ) 35 2R R BA T 71T AT 66-1
(T 036-8564)

Graduate School of Health Sciences, Hirosaki University; 66-1
Honcho, Hirosaki-Shi, Aomori 036-8564, Japan.

PN TN NG RS s SN U T R P L I
17 (T 599-8531)

Graduate School of Engineering, Osaka Metropolitan University;
1-1 Gakuencho, Naka-ku, Sakai-shi, Osaka 599-8531, Japan.
Corresponding author; E-mail: h23gg704@hirosaki-u.ac.jp
Corresponding author; E-mail: s123636g@st.omu.ac.jp
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#1
#2

Pk & F2 i
OFE L INEB B 2 B BEOER L 20
FE GEEE - RERK (BIERART))
@%ehFhy & PEHE ORAIZHED < AWM B LRI
GRS - PR GUHBR))
4) FBFFEHE 2 ICRP2007 FRh A R BRI 2R D Ko
QE R N: IN

ARG TRELZ SV L2y ¥ a OB » LY

IZBRER CEIRIIR - 723 RIZOWT, FHLOFTED
LR THNT %o

2. —WEREvIar
AREESTIE, 97T 4ty g VITHHE
AN S5 HEOOEEEN I DO TITbn: (8

1B, FRAATERER CREO D o 1l 7 T

VTHY, v ANOBFHIEERTH %,

R (Fe) (4)
SFy- by (10)
RSB HEOeE, BRILIEETIS (6)

WSR2 - ) R 7 @b, PR (10)
eI (5)
BEHEMNLSY, YA Z A3 2= —3ay (2)

TSR (8)
EFHIE < (2)
EBUH - BREEAL, BEREE (4)

—REEERIC BT, BHFNFERRE 2 ZH I

T ORY (g ROHEAIZUTOLEE) THh b

BIE FREABORT
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OBt 2, FikEE?, EHETTY

(Ve R, 2 (EBF) H AR IR se s, ¥ (—
W) EIHRAETEIT) ¢ e bR LTI T O
AR AR

OllAR", BHT", KEATEY, FHAERD

(" (=) BIPRBITERT, P UM KRR - JEBEIR
WRESY)  KIRERB B AET V=T A% Fw 72l
TR DRI AT RS

BB (58)

[BRIERS (BB vy yarTild4tboRiEnH b
2 MRS N T RS RE L X 2 BREEHUSHI B C 5 %
WETH o7,

SR ((EWF) & FRHAEAR i sE SRR 13,
B ORI ) B O R XM (22Tl
HZSHEE X M) b XBong 7)) v FEHINZ X %
T7F=F (U2 Am FT) OMERNGITEIZOVT
b Lo B2 R e L2280k XML ik
PRI DR OIS A R TH 245, 25K
1A TR S R T %o Mead oG R
M TEROBAD 51 U & Np 12 5 223858 X #o
HMBAHMTH Y, Am 1dHIEFRE X WO BHF & 2o
72o F72, PuldWFEOHWILECTRIRE & 72 o 725
KRR D S A & B X BRI A R & KAt T & iz,
CHIC XD, HOLXME BRAFE X BN 7Y v FEF
WIZX Y 727 F = FOMRENZHTATTRETH 5 2 L HVR
STz HHEBREFIHAMETHETHL LKL,

WK LR KRS (&, WA X&) ma
VTR AATIE BEBEREy MDA A=Y T
WZOoWTHIE L, OKLORISES V-7 T, 2
NETIT35em A CSI(T) ¥ ¥ FL—% % 62z
HEERBEAS a7 Y A X5 %S L, Positron
Emission Tomography (PET) 3£ #| (511 keV v & K )
DFBEYFETOE=5 ) v I TH S L EFEIEL T
& 720 RIEFKTIE, 300-1333 keV DJE VT R )V F — il
P CRIBREICHETRTH L T— o N, 5%, ¥
R - INsd g it 5 R0 e o — I - ) S R D BE I B4
EICBTLBRET=5 ) Y ZISHTEETH % & am
V720 MR — R JI3 AT O BENESE I B H4E R H
WLETH Y, (EEZOREEIIE O EE L FM T
BB LGRS 72,

(A 7&k)
@7 Fv - buv
[SFY-turY]id2tyyarTl0thoRErrd

He
=

D, EERULEET N, WETLEOME % EOREN» T
bz,

ERKER (BHERS) &, T F ARG EE
FN O AFHEA F — 2 2oV THE L7z B
EPERT DFHE A F — A OB EARECTIZFF BRI I A
b LN, EN - BT TERERKE VG AF —
LOMEEAT o 720 R A F — 2 1Ak L FFEEO
PIROFHEICHE L TBE Y, HELCBEOFHFITENT
LEMIBTE D LW L. RAMERO 5% @D 72
DICEELIAERTH 5 L IFHITHIRED > 72,

Md. Mahamudul HASAN X (BUEK%) 11X, NV 77
FYaTORNT K RO ba V2T 2 A 52 it
L7z HEOWE, N7 2BV TREA MO
VIR T FUREL D EfEE L, &b REEOf)E
THERENBH SN, 5%, NV 7777 aETO
IO FEM AN ERSIND X9 22, MRIZL T K
¥ b a r OBEMIE R OREEFM O 720 ICHETH 5
& HBIBREE D 5 72,

Worawat POLTABTIM X (BAHTRS) &, #7703y
TT7ANLNEH Iy VT FrEZFI2BITA
T2 ORBHNTICBT 328G 2 ITo72 A7/
T 4V PSR RREE BT X AR,y SRS < R
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Science and Technology; 4-9—1 Anagawa, Inage-ku, Chiba-shi,
Chiba 263-8555, Japan.

#  Corresponding author; E-mail: tani.kotaro@qst.go.jp
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