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(57) Abstract: The present invention carries out highly ac-
curate assay of a sample, even under high-dose radiation, by
analyzing an energy spectrum obtained by a radiation detec-
tor. In this radiation analysis method, first, the spectrum (ac-
tual spectrum) of a sample is measured by a radiation detec-
tor (sample measurement step: S1). In this step, two or more
types of scintillators having different sizes are used and two
or more types of shielding substances having different thick-
nesses are used to obtain an actual spectrum for each con-
dition (setting condition). Next, measurement similar to that
described above is carried out with respect to a reference ra-
diation source (reference radiation source measurement step:
S2). Next, a background nuclide-derived component, which

is a component detived from a background nuclide (**’Cs)
in the actual spectrum, is inferred from the reference spec-
trum obtained in the reference radiation source measurement
step (S2) (background nuclide-derived component inference
step: S3). Next, a corrected spectrum, which is the difference
between the actual spectrum and the background nuclide-de-
rived component, is calculated (corrected spectrum calcula-
tion step: S4).
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[0001]

[0002]

[0003]

U
RADAR : MERSNAE RERSTRE, RERRHLHS

BT B

AFBIE, BEHR (YR XBE) OARI M ERETEIEICEST
HEHCE EN 2 BEHRRO DM %17 D) AR A, BEHROITEE. <
NICAWSh 2 MET IR EER IR T 5,
B Rl
BEARBOEEARET 2O, COKENMEETIRICHKT 3K
FHE (v12%) 2RET2FEN/BWTHY. OLDITIE. BEBROIX
WHEF=ZRY MNLZRETEZRHAFREENIAVON S, ZOBEICEWN
T, —BMICHRFERE LTRyEPAVWLh, BL2IBEDRET 2 vHROT
RNF—E—RAICEBELD D, HN (RIRRE) MORBINE iR
DIRNF—=ZART ML (ARG V) BB, CORBRICEET 2HESE
AETHIENTED, ) LERMid, BIZAIERE X1 FICREHINT
W2,

CDEIICYVROARY MV EZRIETE 2MHRREEE LT AIAE
. Ge, CATeZFDHERFTFP., YVFL—YVZHVEKREENINSN
TW3, REILBVWTE, YV F LNy BATFERNL TIRAAF%
HEL., COTRAAFHIRBETELEEICL>TREINSE, YV FL—%E
HEFEBEEEHASDELRERICOVWT, REMICIK, vIEXFHN1E
BREINZEIC, TICHIS LERFREBORW IV ZAEANELSh, 20
NIVADERE (H5WVIERPESE) REINE vIBOI XL F— RIS
T3, 0D, MEINENIWZADERE (H5VWIEEFESE) OER
NS LDBMEBINAIRLEF—ZRY MLICRBT 2, ABHCERESED
BRENMRELELBETE, B4P’ETZvBOIRNF—ICHBTZE—S
MZDARG MR THBELTRETINE, IRBOGEEZRHT 2L
NTE D,
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[0004]

[0005]

[0006]

[0007]

[0008]

EL. ZOEICBONELART MVICBIT 208 (TXIL¥—HE
BE) 1k, HMEEREBOBRICL > TEEY., ERICKERLAEIRILF—
Dy#REHRT 5 2BELULORENRE L LBEICE. IThbDOKEZER
BT AR EL D, DD, BIAEY VY FL -4 ERVDIEE
IlE. BRICIS LA TRV F—DBENSBOLNDI LBV VY F L — 9B
EIREND,

SefTH T SCHk

RERIF SRR

BEH - BR2016-51325684%K
FEAOBE
REALSBRL LD & T 5FE

Bz, RFRICEELEER CAIERE) OREICSVWTIE, SHORK
FERBHAEET 2, TOHRTH, FlAE37C s DEELERSFBVADIC
131C s HMELEYBEMRICZREIN, SREERD, I LERIETT
CIC s HUADHAMBEOEEZRHT 50T, 1TCsHFRT Dy
ROBENBS RN Y IRARY MLAT, 137C s A ORI ERBORY
BYIOE—V %RHT I2UNEND B,

B, 137Csid662ke VOIRINF—DEBYIRERT HH. EEIC
AR N COBE v IRAME T 2HICIE. COBS vy BAKGHRRH
BCRININZBRTHRET 2HRLABHNOE662ke VOIRILF—DE
BYRUAAICHREI NS, BRICE1T2137C s DEELEABVHEICIE.
COEIBMABEAL, hOBBOHEL v IROBHOEEE LD, HIZ
i YUFL—ARICEVNTE62ke VDIRILF—QEByIZOIV T
MUBEICE > TEYBBIRNF—RICERNABZIART M EED TR (
X#8) BREL. TORD D ERFICHEHMRHETHREI NS,

F/o, BIEEOBY., MEI Ny BT 1V EICHIS L2 BT AREEO®
NERSENRLVADERE (H2WILEHELE) BP0y BIEFOIRIL
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F—ICHIST 2D, DL ARENTREE L IEREHFE LT, BH2DY
AT HIBEHMRE B CHOBEL TREI N2 EPH D, ThICHLT, 2
DUEDYyBAFHNEE L TREINABRELTE—O/NLRE L THRE
Ih2EEFH D, HIAE vROBREABVWOHII—D20 v REF I
L/ 2 OFFGHIBRICHO v @A TFHIRE I NABEICE, Thbo?2
DOYBHAFICRIB LISV ADEETEIEILL ST, EBHLDYIRAET
DIRINF—EEERIERE (HDHWILEFEDE) 25 28—D/NILR
HER#EEINDIHFEE (NANWTyT) Bbd, £, vyIRERTIHKEICEL
TEENEWRERT2EETITOh. SBRETYHEI/REONDIEEICS
WTHREBORFNET S (HLMR) . T LEBEICR, vBRRI b
WHETINLDNIVAICHISELBOE =02y 77590 RSN EE
9%,

[0009] COLIICHTEOREERE (127Cs) OFEELRSBICEVRAICEL
T, LRBOIHIAZOBENFET 2By RICERLTIOEBYROT
RNWF—LADIRIF—TREINIHNDD. ORI EREDRERT 5 v
MORBICEREZRIEYT, COBRER, HIAE"7C s DEELENFWL
BAICIE6 62k e VALBNAIRILF—D v 185 RT 2 HETHHEDR
BICHRS, T LR, 1 @EOHDORNEREDOEFERELLENS VG
BRI TR ZHREOD RS REDEELLEAT VRSBV TERET
H5H. BRETICEVWTYBARY MLORBITICE > TRED AT AT
IGEEMICEWT, ARICRET D,

[0010] CD7f®. BRETICEVWTHRIRRERTEONLIRILF—ARY
NVOBITICE > THBO M EERETITI) CENTES I ENEENE

[0011] AHBIZ, MH2EERCEATRINLEDOTHY, LEHBERERR
TORAZREMTIEZENET D,

PRERRT B-HDFE
[0012] AHEAIZ, LRBEEZMRT A UTRKEBIF2EHE L,
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AZKBPOBRIHEAHEIE. BEOBSEORENRET dEMD HHE
LNDBFHROIRIF—ARYT MLERE L. AIEARICE N DRI
EARET IRHRONHETH > T AISKRITIRERIET 2 RAHRR H2E
IKEWT, B—RIERNRICNT 2MRHBENERD & D DEBOFRED. &
EEMELTEDHN., AIEER ZRIERIRRESBTAE LT X F—
ARG MNTHBZRUNARY MLERIHRAELIRE, FIZEMARYS K
WHRICET S, RIESKIED D B THIEKSTIRICE T 5F5H&RH AT RRIE
BETHIEEKEICERT 2RI THEEERBERENS %, FIRHEER
HEICHRRIRREETAE L TEShARRLYHET 2 EEMEER
MAOKETIRE, AIRERRARS MLh SREEEMECERY 22 L5V
FREBRIRI MNVEEHTIHERARY MVERTRE, 8EL. 7l
SERERIRY ML > TRISEABOAMEIT) &2 R/HET D,

ARPOBRIHRANTHER, AIREERETERINESRAREN SR
tHM AR AR ERGEICHIRRARRESETAE L TEL M LT
RIWF—ARJ M THDIBRARI M EE2CRAREAEIR SR
L. FIREESHMECREOHEELRICEWT, AIEESRARY ML ERIRE
AR M EERRT B2 EICE> T, BIRESREERKD = HET 2
LEERHET S,

ARAORSRAT A EE. RIEKSRBRTNELRICSIT 2RI MR
BUESFEFIESRAREE OBOERORED. FIRREREICEEFNE
EERHET B,

AFBOBEHEAFARICS VT, RISKHEHRREERICIE. RISKEHRE
HERICAR T 2RIEREIREBEWVICERZEEWVWTRINL THIRRYT 2880
ERMAEDDY BXTEIT SN, LREREOBRIFIGERERGICEEND
JEERHMET B,

AEBOBRIHEATHEICBWT, RISHITIRRESRIE, AIEREHRE R
RUTHERTIVVFL—F &, SBRERETIHREEE, 2EEL
L BRBREIDEIEYVYFL—IDIBOVTAMDIYELTHL SN
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R YFL—YDRIIDBRMNULCHREREICETFND 52 FHE

T %,
AEBORFROFHECE VT, BIRRHBENEFIEEETHLT
EEEHET S,

AFEBORIHRIMAEICSVT, AIEABETEEEREE. BB, kU
f2AB & f5iB & DEDEBODSY (1 /) —REEB L. RIRAEFERBEICSVWT,
RIECH &4 L2BRICE 1T B RIS & RIECEAE ICBE T 281891 / — K
THIRKREY M/ — ROBICHEN 2 BROEMICH D BIEHIE & RIS HK
BY1/—REDEICEMI N2 EROEE % HIT 2 BEE MG F &
BiFohikl &R ET 5,

AZBPOBIHRATAZICBWT, BILERELINHIFRIL, AIRRIKE
4 ) —RERIRRKREY M/ — NICBE T 2705851 / — REDREICHEN
ZEROEMICH ) AIERRKRES M/ — NERIRREERY (M / — RICHEET
BRILY A/ —REDBICEIMINZBEEOEH AT I &4 RBMET
%,

ARBPOBRFHBATHEICEWT, RIKEEKEIR'37CsXIF°CoTH
HIEERHMET D,

AZKPOBRIHROTREIR. AIBETRIW L% ETT 2 RATROITE
BTH->T. AEEENERER I HELRR%ET L TR EREBREK
DEEHL. RIEBHERARY MV ERHIREZET U TRIEHEERARY b
NEBHT2EHBEERT D &2 R/BET 5,

AFKPAORIHFRHRIT, BEHRERNL THERTEOVFL—S &,
LKA L, BIBEBIEE ORICEROY [ / — REET 2 HEFHEE
BE. MAEDINLRIHERESRTH > T ELIZRTIOEHODHEIER
DUFL=ADIBOVWThMIYBLTERIN, i, BIEAEFERE
BILHWT, HIERAERE LABICS T 2RIEHE S RIRSIBICBET 280
Y1/ —RTCHIRREY M/ — ROBICHN 2 EAROEMICHED BIEH
B ERIERREY M/ — REDORICEIMI N2 ER OB 41T 2 BEE
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[0013]

[0014]

EIFIFEAZRITONL I EE/HET 2,
AEPORIHIFREFICBW T, FIREEELIHIFRIE, AiRRRES
1/ —RERBHRMREY A/ — NICHERT 2818891 / — REDRAIKRNS
EFOBICHED MIEERRBEY M/ — REFRRKRES M/ — RICHET 3
RIZEY 1/ —REOBICEINMIN2EXOES 4TI &2 RHHETD
ARAOHSHRERICBEWVWT, FIESY YV F L —FICART S HIERATHR
EEWCERZESVTRINL THIRY 2 BB OBHAESTYEZ TRITH
N3 LERYET 2,

FEADIHR

AEBIELULEOL D ICERINTVIOT, BRETICEVTEHEER
HBTEONEIRILF—ZARI MLOBRICE > THH O ESHRET
I ENTES,

o) kA

(K EREOHMILB/ONDIEAURARY MLOBITH S,

[B12]'37C s THERINLSRAKREN OB OLNIBRART MLOBITH

%o
[BI3IAFEBDHE 3 DEEOMEICHE D RAEDDAITEEDENRETTH
Thb,

[BI4IAFBOREOMEICRD BRI A EEETT 2 ERBERBNTH S
[BI5]1AFEBBDREDOHEICG DRI A EETT 7A—Fv— b TH D
[BI6]1AFEBRDRAEDIEICIR B MARANAEICH T 5 ERBERENDH#
EIROHZRT7A—F¥— b THB,
[EA71RMEFIIC IR B2 BMAHR DM AEICB W TR SNAERART MV TH B,
[BA81EMERIC R 2SR DM TEICE VTR ONALBRARI ML TH D,
[B9a]ERERFIC 1R 2 MEHROTARICB VTR ONLENZIRY MLIZSH T
%0CoME—VEFEDHIRTH B,
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[BI9b]EREFIIC 1R 2 BETRR DM A EICB W TR ONALEAZARY MLIZET
%5°CoDE—7EEDIRICHIG LABERZIRI ML TH B,
[B10IAE FIBEEDER & B L TRIRTH D,
RAZRMT 2 HDHE

[0015] LAF. AFEBAOEROMEICHRZ BRI HEICOWTEHAT 2, 20
BEFHROMAFICE VTR, BEHRREEICEL > TRONRER (1i#R)
DARY MUDE, CORFFERELBEIRHIND, OB, KR
DIFENE . METARERNREVBIHEDNF L LBERP ORI ML
FTRBLICKWBRILBWTE, TORBEBRETITI LN TE S,

[0016] Z Tt BENREAZEHBIE, RTFAERH 2V IZHEHRERORE
D—EBRTHDLOICHFREN T, REINBZHEHE (v#8) &L T,
R CsHAELEYROBBIRLEVEDET D, T ZITYRE
MET2OICAVONIBEBRERIE. YV FL—9 EHAETEEED
HAEHOETHY., yBATFI1ESYVFL—FICAHLEBEICEWT.
FORIU L > TNV ZROAERES VSIVRS) DOV FL—IDOREDS
N, TONVAXDIAEFIBBRETHREIN., TOBEEHANFEDL D
WD RFITHISE LIe/ SV AR ERY | BRINIZEICIEED/NILRAE
mE (HIWIEEHESE) B FL—9 TRy BAEFOIRI
F—IIRINT %, FRAINDZYVFL—4, AEFEEER. HREARZT
FIINF—HEO Y BHIBWERTEHAIND LD ICHKEI L. ZOFHICOV
TIBRT 5,

[0017] 772 L. BICSRETICSVWTIE, BIRBOL D IKKRBRICIZZ DIV AER
g (h2WEEHEDE) K'YV FL—9 TRRIh Y BEFOIRILF
— KRB LBVWHRSEZ<ELET S, B1 1. RFNBERD 5 WIS RETIRE
BROEEDEREORE T CORAERBROY I 2L—YavigRTHD,
CTREINZBE—VDIXNF—RUEZDIRINF—DYIRERT D
BAMPICRINTHY, TITIE'37Cs (662keV), 134Cs (6
Od4keV, 796keV), 4°K (1408keV) OHT 3 vRICHRH
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[0018]

[0019]

THE—INRIATVWD, ThODRENARTEINLD Y RIZERTHD
M. COART MUIZBWTIE., ThboD yigiE. ERAZOIRILF—IC
iU, MEBOIRNF—DBETEZZLAYE2E D005 & L TERET
N3, ChHOFTIEL, '37Cs (662keV) DE—IHRVLIBEETHS
o L. INHOE—J7RAIL. BICEIRILF—RIOBEN TV ESNK
AHRSN, TOEHEBDICIE137Cs (662keV) DyiROYVFL—
HHRICHTRRIRBOL I RIAV T N UHELICRET 2Mo0EE0 5, £
\ BIRNFEF—QAIICHBITB1334keV (662keVD2E) DE—7
i3, BIEBOLOAR137Cs (662keV) DYAMRICEBE—VTH B,
—4. H2i3. 2RAOHBNE LT C siBREARORUEFTAELE
BEDERADIRY MV THD, T T, BHITREEFEOF vV RILTHY
. YEROIRILF—ICHBEL, HEEno Y ML (REI A v I8OH) T
hd, COBBICBVWTEH, P7CshHRETEH662keVOEDyRIKE
SRHBOIRINF—DREICL > TEFIEN Y EE > TREIh I E—
7 (662keVICHE) KELN, D, RIBOIVY T M UHEICL 2%
ReBUCBEIRIVF—ROEGRHD. RIBOTLHRICLDIE—IERZD
s M1 &Y, COVLMRICLDZE—VIFOKICLDE—TITEWH, 4°
KOBREBEILKREILRHELERIET, H2IHIT5662ke VOE—I &
YEEIRLF—ROKS (BIRILF—RQFERSD) EFiEEOIY TRy
WRICK>THRELEBDSEEH, 662ke VOE—VILYEEIRI
F—RIOMS @EIXNF—AHERSD) BRIEZOL I BY LHR, A1)
Ty TELL>THRELERDEEE, BIRLF—RHERD. IR
F—AIHERD DAL 127C s OFEAEENZVBEICIEICEEERY,
MOBEVICEFZ137C s UADKEBOE—J DRBICAELPFELRITT,
D), M1TDART MO LE2ICRINELIRT7CsICEALE
MAoEZELSIFIE 137C s MADRKREICL 2 v IROE— I DBEE I > 2R
RIYMNDBBONZZEPH/HIND, RICK2ODZARI MMLIZEWTE6
2k eVOE—IDADRZTWEHEEILR, 27 LEERREZTHY,
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[0020]

[0021]

CNICE>THTDRRY MULAS137C s ICRET IO ERET D&
TES, LALANS, R20ARYT MLICBEWTI, ZOE—7LUSIH]
BOLOBERS EIXLF—RAHERS. BIRLF—RIHERD)
ARLN, INEOHERS . AEDEFRMG. RIRICLLCTEET 5,
D, FAORETTUAEINIBR (K1 ICHIF) (KB 2REOHE
M, —REICIESRAOEMCHE L THORETHEINAR2 DA
I MVHRICE T BIHERD EI—B LW,

DB, BIRNF—RBERDICBEVTIE, FIRROLIIC37C s B
Ly BDRANT Yy TR Y LMBICE > TRET 2B EEN S, B
FICIE, COMERDIET37C s AFK LIy IBOBARESALYDHY Y M
(MEHE) PZVERICHEZEE LD, AIKOBY. ZITHVLh KRS
fREEE LT, YU FL—S EABFBEEIHAVLNDD, 2 TR
HINZDIE, PV FL—9TYROBRININBBEICEE SN/ ULIAKT
HY, TOBEI VY FL—FDREIIIEEL, YUFL—IDBKRIVELE
ZL{ 1B, DD, YUFL—FBRIQIFEITIE. ART MVILHITS
AENRELRDIBEOE— I DEENTGLZ2—AT, ZOLIBEIRI
F—AOBHERDEAIAD, BT, YVFL—IRNIRFEICIE. R
R PMVICBTHHUENRERIBEOE— I DBEMESARSZH, 5IXR
WEF—RIBERDDNILKBRY CNDERTESLREETHEETES,
TRHE, YVFL—IDREIEZEADIEINE>T. KILBIRILF—
RIOHERDDHEBERET DI ENTES,

Fio, M2IKHBT2BIRVF—RIBERDIE. 137C s HFELEYRICEK
STAVT M VAIRFL Lo THRELEINEYEBVIRLF—D VYR (
X#R) #&0, CORPIE37CsHRELALYBPLEORT R F—RIIFE
D ELEARTIRINI NPTV (DEICHSIT2RINEBAKRE W) o, EH
ERVWDZEIE>TERTZIENTES, ThALL, EROEIZEX
DIEEYBNOEEVWEEZDZEICE ST, BILEIRILF—{IFE
MADHEERHETDHIENTES,
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[0022]

[0023]

FRICBVWTIE, B2IL8028IXF—ABERSPY Y FL—9D
REZI, BIRLF—AHERDNEROEIIC, TNETNKET 0D
EBHE LA ERICK. BIRNF—ABHERDS. BT RILF—AE
BRAREILEELDHELZITS, ZORH. FADARY ML (B1 1K
) IKBITEHEENZENAKE (BEKE) THDH'37Cs TERINLS
RARRE (37CsifR) 2. YUFL—YDREX, BEHROEIEETNEN
EEIETUELEARI MULDS, B1TOARY MHSLELGIKANER
o (BEEERKS) 2BHRTIENTES, COERMERRRDIC
iE, 137CsHENHETBE662ke VOYHBEITTARL, FIEOL D ICRIE
ICEBELTRETZRANT Yy TPYLHRICE IR NN 27500 R
managEhnd,

T, AEOL DI, BRICOWTELNAEZRY ML (ZRIZARY ML
) IKBITZBIXLF—AHERD, BTRLF—RHERIPNTOE 37
CsICBATHA, BIRLF—AHERS. BITRIVF—AHFERSO
MHBES, '37CsDHELL662ke VOEEYHROKREBE (E—2i4
B) KHEENHDEIBELATHD, CDiFA. LEEOBRARER (1°7C
SR &, TORHBEHNERD &S REBOEM THE & A—DHRETHE
BREBTRAELTIOXRHBORERR (ZRARY M) =/ LEE.
DBBARYT MUICE, 662keVOE—Y EBIRLF—RIHERD.
BIXRNF—RAHERINEEND, COBRARI MLDIB, 137Cs &
BB RMTZ2662ke VOE—IHNHEBRDARY ML (RRRRT b
V) IKBIT5662ke VOE—Y ERBEVREEDEDON, ERANR
JMVICBIFTZ TCsICEBRTARA RIS RBLTVWE EHET S
ENTES, THLE, COBBARYI M ABERERRRSETHILE
NTED, TOLIR, BRAARY MVEGIRICKREBENIERD LD
BRIEREBLEOTEIDBNIA=SE LT, RIBOL YAV VY FL—HDRK
TAPEROEINHZH, RHEMAFEE LT, HERREEESRA
RRE DEDHEREEZ DN AXA—9ETHIEHTES,
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[0024] B33, LEOBIBAIMAEERRT SAERLRFEERXNICRT,
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