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incidence position - reconstruction position

Entries 490
Mean -1.389
RMS 3.344
Integral 452
xE / ndf 2495/ 24
po 19+15
p1 -1.882 +0.304
p2 4439 + 0.346
p3 38.34 £8.17
p4 -1.818 +0.082

0.2549 + 0.0552
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D AREE R ERZ=0.255mm

FWHM=2.350
Achieved 0.65 mm
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H. ITO (Chiba Univ.) 2. Readout DOI with WLSF  Venue: Pacifico Yokohama

Characteristic

1. using WLSF
— 2. using scint. Plate
J 3. readout by MPPC

WLSF: readout XY information
Scintillator: Z information and Energy
Photo-device: MPPC®

Total system stacking this layers

Merit

1. resolution depending on fiber size
2. reducible cost of possessing crystal
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1. Introduction

1.1. The Risk of Contaminated Water

1.2. Difficulty of Radioactivity Measurement
1.3. The inspection by chemical extraction
1.4. This study purpose

2. Reall-time °°Sr counter

1. Scintillating fibers trigger counter
2. Aerogel Cherenkov Counter

3. Cosmic ray veto counter

4. Electronics

5. Mechanism of identification of °°Sr

2.
2.
2.
2.
2.
3. Performance estimation and demonstration
3.1. Performance estimation

3.2. Demonstration in environment existing

3.3. Uniformity of the sensitivity

4. Consideration and conclusion

4.1. Detection Limit of Bgq/cm?

4.2. Detection Limit of Bq/kg

4.3. conclusion

Real-time "'Sr Counter

Hiroshi ITO, Soorim Hon, Naomi Keneko, Hideyuki Kawai, Sstoshi Kodama,
Atsushi Kobayvashi, Makolo Tabat

Advigriet — Rl tibpeiss. lave i eandtbod aroumsd Japan die
clear aochlent at the Fulasldma dalleld nedear power
i Ma 2l A problem is the contamisated water
tncdumlbing the ¢ mucles wldch relatively lms o long Dhalf-
U thne awnd silulde such as ™85, " Cs Interna expisares by
“Sr are more dangerons an 7 Cs% because Sr has elfective
half-life thme of I8 years wml properly of acoumulation in a
b, We hiave developed real-time ™Se cowmrter widel 15 sensdtie
beta-ray of maximun kinematic eocegy of 228 MeV (om ™S
amsl dnsensitive of beta-ray of maxinom Kihematic energy of
L7 MeV amd gamma-ray from ™Se by Clherenhioy detectioon
This commter compises of Cerenboy cvmiter, toigger selntillation
cotmter and veto conmter. Sillca acrogel for Clerenhoy omenber
wanth ivlatadin refeoctive limdex Detween LT amd 1049 exsdly. Al
wavelength slifting filer (WLSF) & wied a5 a light guide for
extomding effective wea amd produclng lower cost. A mechantan
aof tlwe Identifction of ™'Sr b expladmed o following. In ease of
Ry whien thie teigger counter % gy thee e ta-ray Prom ™Sy
amd WLSF reacts amd vead

sl Ot ither laml, b case of “7Cs, the
tgger coumter reacts on the bitacay, aerogel dops the beta-
ray amd Cherenhoy Ught i nat emitted, Therefore, aevogel las
ai P kvt s a0 radbator sl shibedling mateal, the gammeeray
B ot veseted o the lower density detector, Coande rays would
bt als veacted by the veto counter A protolype oomter wlise
thse effective area b b em o« W o was obladaed (20 127" of
misidentification as 1 Cs/"Se Detection limit in the surface
contandsthon lispection depends on measurement e aml

wlfective area malinly, The sensitivlty of wide range, 107 — 10"
Bigfem®, 15 obtalned by adpstient of detection level ko clrealt
of thils eoumter. A lower radloactve sunphe (< 10 — 2 Bgfon™ )

allivws be dete cted sigmifheantly by beating treatment to evapurats
waier shielding (e buta-rays.

[ INTRODUCTION
IN 200, the nuclear aceident m Fukushima dodichi nuclear
power stution in Japan hos emitted radicactivity around
Japan. Even now, this impact has not disappeared yet. Par
ticulardy, an important problem is the comtominmed water
including the atomic muclews which vely has a long half-
life time and soluble such as ™S5 "0s
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A The Risk of Conraminared Water

Adommic muclear including in comtominnted water by radiooc-
tivity are "8r and " Cs muinly, ™Sy is Alkali earth metal
and has physical life-time of 29 yeoars, hiological [fe-time
of 449 yeurs and elfective like-time of FE years. On the other
hangds, *7Cs 15 Alkali metal and has physical life-time of 30
veurs, hiological life-time of 70 days and eflective lifetime
1 days. Wien the muclei is absorbed in the body, ""Sr is
aecumulaied into the bom, In the case of "7Cs, i s Aowed
out by the bhasaol metsholism. The effective life-time ¢ Is
detined ns

of

i

which 7, ¢ 15 physical hfe-tme and 7, 15 biological life-time;
and desenbes the ineuhation penod in the body.

After the *'Sr emitted into the sea. these accumulme into
the bsh. Theretore, we have dungerous o toke them. Simce
af the ™8r's propeny accumulating into the bormn, there Is
possibility tat the fish is acoumuluted them depending on the
period from the sccident. A reference valee of rudioaetivity
which is included in the fond hos been defined as 100 By'ky
by Health, Eabour and Weltare phase, Tapan in 2013

A Dhfficwdry of Radicactivity Measirement

170 hws decay mode: (1) beta-my of muximum 1.17 MeV
and {2 hetweray of muedmum 0,51 MeV' and pommz-ray of
662 MeV. Since of detection {1662 MeV specirum, i .
i= identifinble easily. Adding since of gomma-ray's property
ol pemmeahility, it is possible to suppress hack ground from
beti-my of small eneney by shellernng measurment, On the
other hands, "™ 8r hus d mide of 2 beta-rays of moximom
T28 MeV and 035 MeV. betg-ray detection is only surface
contamination inspection hecmise it has less permenbility. And
ng s it is difficult w0
" Us's beta-my.

In the case of environment exis

cheimical extraction

. The umspection Iy
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