JAEA-Review
@ 2025-021

DOI:10.11484/jaea-review-2025-021

aERAIGML/I\> R 7y MV AARAEZY OERBANHHFE

(E£5EH%R)
—SHSFE RAMERELLETHRSREN - AMERIEEESE —

Development of Elemental Technologies of Hand-foot-cloth Monitors
for a-contamination Visualization

(Contract Research)
— FY2023 Nuclear Energy Science & Technology and Human Resource

Development Project —

BERFZETI MR RIFRE
JEEERE

]

RIEREATR > 5 —

]

Collaborative Laboratories for Advanced Decommissioning Science,
Fukushima Research and Engineering Institute
Hokkaido University

October 2025

Japan Atomic Energy Agency | HARTHIFZTARERE




AR LA — MIESZAFFEBFEEN A AR AR B AR E NS HAT 9 D RS H T
AKUR—=MIZVZAT 47 « TR FR 40 HE 74 B AD FICRESITOET,
ALUR—FORE (F—%Z2E8) [CEEEPRELRWEETH, FT7 AR LFEEED
TR LT 72 &V, (httpsi//creativecommons.org/licenses/by/4.0/deed.ja)

B, RUR— FORTH AR IFEHFEERE Y = 7% 1~ (https//www.jaea.go.jp)
IoRESNTVET, KLR—MIBE LTI TRETBHAEL EE0,

ENZHFFERRFEEE N HARJR - B FEEA F6 R IFJERA FEHEMESD Bl B i ek
T 319-1112 ISR IREUARHAEAS R FASAL 4 i 49
E-mail: ird-support@jaea.go.jp

This report is issued irregularly by Japan Atomic Energy Agency.
This work is licensed under a Creative Commons Attribution 4.0 International License

(https://creativecommons.org/licenses/by/4.0/deed.en).

Even if the results of this report (including data) are not copyrighted, they must be used under

the same terms and conditions as CC-BY.

For inquiries regarding this report, please contact Library, Institutional Repository and INIS Section,
Research and Development Promotion Department, Japan Atomic Energy Agency.

4-49 Muramatsu, Tokai-mura, Naka-gun, Ibaraki-ken 319-1112, Japan

E-mail: ird-support@jaea.go.jp

© Japan Atomic Energy Agency, 2025



https://creativecommons.org/licenses/by/4.0/deed.ja
https://www.jaea.go.jp
https://creativecommons.org/licenses/by/4.0/deed.en

JAEA-Review 2025-021

a BRI b Ny R 7w b7 o ZAF =% OBEFZFIBRE
(ZFEHF9E)
— 05 ERE JEREE U2 R RN o A B HEE

H A WP SCR RS R BB 22 4 TR ge i
BENF BRI E R LR Ie o & —

JeEE K
(2025 4 4 A 25 AH)

H AR 7 IR Se B 56 (JAEA) BEAFERBEEIRRILIFIMFSE & > % — (CLADS) TiX, &0 5 FE 5%
&G LT IRV - AMERHEERZE (LT, TREE) Lvo,) ZFEELTWD

AREET, ERBHAR—NT 4 0 T ARKSHESE R I REBEHTOBEFSE2IZI O & L
S J353 By OFRREMRRICE RS D 720, EINAAOTE A REE L, Bk & 725585 0 F RLORRER 2 e R
DA/ B DBE 2 2 CERB RS « HHE X7 LAY - SARAORZE R M B Rk & HEdE 5
ZEEAPELTVD,

Rk 30 AR EE D BT GREED b i AR A SR A D JABAICRATT 52 & C, JAEA &7
AT IT EOEEEZRL L, FEFICE T 5 R EMZRIERSE - AMEREZ X 0 LERD Mk
M I DRI 2 HEEE LT,

AT, DR 4 FEEICERIR S NTFERRED 5 b, [ oG4 al it K7 v v B RAE=H
DEZRFAMBAIE ] O 5 AEEESF O FERRIZHONWTIRD £ Db D TH D,

AAFZEIE, TaiBYertifbnny R7y hE=2] KON Ta « BIGRAEUE n 25 =4 ] OXE
B Z B L LTWD, aftv v FL—FMEHE LT B4 FEIZ5] ki ADIEIZ L D ZnS (Ag)
JEREAERL K Oy HASE R DUV TR L7, AD {EIZ X 2 EBEAERUC 35U T, ZnS (Ag) HAMUM K M
W 7ZnS (Ag) /7 v X HIREMAKRIZE D AD FRIERIZOWNT, o F b—3 3 RN 2 340E L 72,
FORER, o BTHT IR ETTTAFEEIOM E L, 72, fHHEEEAEZRY AF 1L 202
SEERTFEEAHWC TR T AF v 7 FL—& (o308 BC400) LY Hig KT 12.5
BREVWV U TFL—ra VIBEEASTZ, o SREBEINOBBIZEWTIE, Fills v FL—4 DR
filhi & B EBCAT > 720 AD VEIZ X % ZnS BEIZ DWW TIE 5 A IE T, A HESSIRIC Wi 1 2E
T a MODAEMRTE I, FAY 4 v TFHY U F L —FOBAR TIL, La-GPS i ih AR D
TETRICEB T 5, sIBH AR, BerESt:, IR TR, 7 =— V20, AP/ TR & feamfb L.
50 mm £ D La-GPS A5 fHER A 1 IF N —F NCHLET 5 TRZMN Uiz, £72. B MM AME
ELT, +oBMRBERECEXLIZ LaMR LT, o« BIERAFHEZ o XE= &@%%f
BGCOEWVBEFLEDUGE R - dARAOREEICRKR L, b \ﬁﬁbtinx%
=X DOIEARMREZFM L, a oV F— L ESMIEREST, FAY v F RGO
B Gl M as IR O 28y LI FES D, et BRREHIEICHRIT D Z LTk Lz,

AHEEIL, BARF D FER R OTEMERICRBIT 2 EEEG & LT, dbiE K0 Ei L
FHREAZRYDEEDTEHDOTH D,
FEIP B [E PR L EF 2 o Z — ¢« T979-1151 5 5 R A FERR & [ AT K FA [ 7 F 4 790-1



JAEA-Review 2025-021

Development of Elemental Technologies of Hand-foot-cloth Monitors for a-contamination Visualization
(Contract Research)
— FY2023 Nuclear Energy Science & Technology and Human Resource Development Project —
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Fukushima Research and Engineering Institute
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Tomioka-machi, Futaba-gun, Fukushima-ken
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(Received April 25, 2025)

The Collaborative Laboratories for Advanced Decommissioning Science (CLADS), Japan Atomic Energy
Agency (JAEA), had been conducting the Nuclear Energy Science & Technology and Human Resource
Development Project (hereafter referred to “the Project”) in FY2023.

The Project aims to contribute to solving problems in the nuclear energy field represented by the
decommissioning of the Fukushima Daiichi Nuclear Power Station, Tokyo Electric Power Company
Holdings, Inc. (TEPCO). For this purpose, intelligence was collected from all over the world, and basic
research and human resource development were promoted by closely integrating/collaborating knowledge
and experiences in various fields beyond the barrier of conventional organizations and research fields.

The sponsor of the Project was moved from the Ministry of Education, Culture, Sports, Science and
Technology to JAEA since the newly adopted proposals in FY2018. On this occasion, JAEA constructed a
new research system where JAEA-academia collaboration is reinforced and medium-to-long term
research/development and human resource development contributing to the decommissioning are stably and
consecutively implemented.

Among the adopted proposals in FY2022, this report summarizes the research results of the “Development
of elemental technologies of hand-foot-cloth monitors for a-contamination visualization” conducted in
FY2023.

The present study aims to develop hand-foot-monitors for o-contamination visualization and cloth
monitors for a/pf-contamination visualization consisting of a portable phoswich detector. ZnS(Ag) thick films
by AD method and rare earth complexes have been studied for development of a -ray scintillator materials.
The scintillator properties of the newly prepared ZnS(Ag) thick films were improved from those prepared in
2022. A rare earth complex shows strong emission intensity under a-ray irradiation, which was 12.5 times
higher than that of a commercially available plastic scintillator (Saint-Gobain, BC400). By optimizing the
manufacturing process conditions (molding die, sintering conditions, cutting process, annealing conditions,
grinding/polishing processes) for La-GPS polycrystalline thin plates, the preparing process for 50 mm square
La-GPS was established. The prepared La-GPS provided excellent performance for B-ray scintillators. The
cloth monitors for o/pf-contamination visualization were also improved for the reflection of the actual
situation. Furthermore, the basic performance of the prototype cloth monitors was evaluated, and alpha-ray
energy and position distribution information were obtained. In an evaluation test of the phoswich detector, a
precise discrimination between a- and B-rays was achieved.

Keywords: a-contamination Visualization, Hand-foot-cloth Monitor, Portable Phoswich Detector,
ZnS(Ag) Thick Film, Rare Earth Complexes, La-GPS Polycrystal

This work was performed by Hokkaido University under contract with Japan Atomic Energy Agency.
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