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Development of the global ionizing radiation monitoring network (GIRMN) system has progressed sig-
nificantly by the use of Srl,(Eu)-scintillator which has excellent material properties for y-ray spectroscopy;
high light yield (>80,000 ph/MeV), excellent light yield proportionality, high photo electric cross-section,
etc. The high energy resolution (<4 %) and high sensitivity of the Srly(Eu)-scintillator of 25mm ¢ x 25
mm high supplied by Union Materials Inc. Japan allows to discriminate the Cs originated y-rays from the
other nucleus species. The software platform newly adopted in the GIRMN is based on the use of ANSI
N4242 Data File Format published by NIST and is, therefore, expected to afford the requirements for the
standardization and sustainability as a standard ionizing radiation monitoring.
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Table 1 Comparison of characteristics between Srl,(Eu) and Nal(T1).
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o | sy | o | velran | s | er | "™ | oty | e
KeV)
Srl,(Eu) | 538 | 46 | Yes | 430 |>80000| <4% | ~1000 | <5% | Non
Nal(Tl) | 661 | 3.7 | Yes | 415 | 38000 7% 230 17% | K-40
(D Energy spectra for Cs—137
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5
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Scintillator: SrI2(Eu) UM131001
MCA: LEA /LEMCA1B

Analysis Software: LEA | Becquerel Monitor
Plus

PMT : Hamamatsu / R6231

Fig. 1. UM Srl,(Eu)-detector and y-ray energy spectra for evaluations of energy resolution.
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Fig. 2. Srl(Eu) / MPPC-module developed for y-ray spectroscopy.
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Fig. 3. Count rate with respect to standard air dose rate for Srl,
/ MPPC and Csl/ PD.
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Fig. 4. Comparison of y-ray spectra for standard ***Ra-source
obtained with two Srl,(Eu)/MPPC-modules.

Fig. 5. Controller and Srl,(Eu) / MPPC-module.
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Fig. 6. System Images of the radiation monitoring unit.
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01 <7xml version="1.0" encoding
02 <N4ZInstrumentData=

03 <Measurement>

04

03 <InstrumentInformation= 7

06 =Manufacturer=CHIYODA TECHNOL CORPORATION=/Manufacturer= L %Eﬁﬁ

o7 <InstrumentMode=grmnl0] </ InstrumentMode> > ]
08 ~';-'In.\lr.|mcr.tInlhrnutmlﬁ (%ﬁﬁ% ' éﬁ% )
09 Z

10 <MeasuredltemInformation=

11 <MeasurementLocation= <

12 <Coordinates=37.72116 140.4478</Coordinates= B JEIIE%#

13 </ MeasurementLocation= { G PSﬁﬁ }

14 </MeasuredltemInformation= B

15 -

16 <Spectrums> ;-Hﬂl] ESb Hﬁﬁu
17 <Start Time=201 5-04-01T 1100 00=Start Time> =

1% <Real Time=PT36005</Real Time> =13

1% <LiveTime=FT33M08</LiveTime> - H-hﬂlj Hﬁr&ﬂ

20 <ChannelData>

21 OO00000000000000000000000000000000000000000 000000 ;.I.:E“ _’,—:_,?

22 DO000000000000000000000000000000002 73232 186225188238 p

23 242 259 242 273 251 313 266 295 254 291 251 305 270 335 297 356 276 359 333 379 337 | (4096 Channel)
24 FORITTITIAL . = = = v = v s

25 </ChannelData= 3

i =<Calibration Type="Enegrv” ID="en” EnergylUnits="keV =

27 <Equation Model="Polynomial” Form="E = Term{ + Term1*Ch + Term2*Term2*Ch"> = Channe| — Energymﬁit
28 <Coetlicients=7.592 0.3404 0.0000372</Coeflicients>

29 </Equation=> -

30 </Calibration=

31 </'Spectrum>

32

33 </Measurement>
34 </N42InstrumentData=

Fig. 7. Example of XML file for GIRMN.
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g%, REINhD.
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3~8 1THICIE, #EEOREHA I L O FEH S
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%. 16~31 1THICIE, A7 MAT—Z RS
Tk, 1717 BIZRHUBRAAREZ], 18, 19 1T B IZI3H
ERFE N FRE SN TV D, 2025 1T HITIE, 12bit fif

(4096 Ch) (ZZ548 L 7= B s B O FHEE A FEd S h
TW5. 26~301THIZIE, AHEEED 12bit fE2D y
Bl ¥—~oBEANRTH I TEY, K
GIRMN % *Ra f#JH CHIE L= kB CTH 5.
4. GIRMN DHEZE & I ERE R

BRI BiEtlle=y b 2 &) ®5H 1
5 (GIRMN - 1 5H§) (TEBEHER [#ED%) (2

FRIE L, 2015452 A 20 H L 0 @@ 2 BRAG L7z,

Bl SN 7= A7 FL% Fig. 8 IR T. BEFEH
Mk Pcs, YCs, 72 BONC PORa fEREAR S K
NEEBDBIR LT D, EREIR IR TR S
NIz AT MVITIE, 600 keV IZE— 7 BAHND
7%, 800 keV |2 — 7 MRIFFIZELH S LTV 720D
T, MCs RO AR CIT N EHEE SN D . £z,

ER eCs
£ ] - I e
&3 = : 3
z 4 . G 3
g E| —— e — %
S 7 E
“ : J 2Ry - E
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“v—r—r
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y-ray energy [keV]

Fig. 8. Ionizing radiation spectrum (red) monitored at Ban-
daiatami Spa compared with the standard spectrum of ***Ra
(orange), **Cs (green) and "*’Cs (blue).
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Fig. 9. Three ambient doses assessed from the total counts (conventional, red), **Cs- (green) and '*’Cs- radiations (blue).
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