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(87) Abstract: Provided is a nondestructive inspection apparatus 10, wherein neutron rays are incident on an inspection
object 1, specific gamma rays derived from a target component present in the inspection object 1 are detected among
gamma rays generated by the neutron rays, and the depth at which the target component is present is detected on the basis
of detection results. The nondestructive inspection apparatus 10 is provided with: a neutron source 3 for irradiating the
surface 1a of the inspection object 1 with neutron rays; a gamma ray detector 5 for detecting, as detection intensities, the
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intensities of each of a plurality types of specific gamma rays having different energy levels; and a ratio calculation unit
7 for determining the ratio between the detection intensities of the plurality types of specific gamma rays.
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HHHEE (BMREHREFE VWD) Z2HART 2,

(2) BFREHEAICEDREHEAZEECEAAAICKRELRERS
o ZZT. EOREHEGKR., RECTRY 1 CALCMETERINTVLSY
HRBSOBENEOTHIERGTH D, b, SHAKFIHZLIETERF
OHIREB L TWD,

(3) L& (2) OIREET., hMEFRAY REHRS K S BBE MRS
COIETEBRTDLDICHETRINSHAEFREBRE L. ThICLYED
BERHAYTIROBREBEE Y TIRRHEBS ICLYRD S,

[0039] E5B (1) ~ (3) %, WKKDDRENLEWVICELRSEHOBRMREH
BAEDELZICDOVWTITY, Chid Y. EROBMBREHAFD TR ETNIC
BIOIRERLDRBESE. ERORMREHREADZNTNODBEDZERA
VIBOMEBESICEOVWT, BROBET—YEEKT D, I T X
D (A) ICLYBRHEEBEEZRDTELWL, X (A) ILHITBRESIERBOD
X (1) OBEERALTHZ, X (A) IF. BROX (1) e, 28I LE
IBa, Thbhb, e, 2 1ICLEBEDORTH B,

R, = {(At) 71,} 7 (1,/50) - (A)
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[0040] +FOREHEKICISVWTHEFRIAAFTINZREDL SHMREHEAF
TOERIZ. RESRY1ICBTZRY (ZOXRE1 ahbORY) ITHEY
T2, LEN>T, 1 20E0RE#HEGE (TALE, UEREEAKDEH)
DVWTERDE D ICROLBRET —FId. REFNRMW1ICEIT 21 DORE
IK2O2WTDEDTH D, LI >T. EADNEWVICERZEROEOREMHR
BADERZICDOVWT, EROLDICRET—9E2RDZ, ThiCLY, BRE
WRMWIICBTEEFEIILODVWTERET — 92K 3,

HLL<IE PIZIEEELT YRR (B, "33Ba®'52Eu) ZHAWVWT
CBRIICDOWTHRESER: , (BT D) ZFHOEEL. BRIICDOVTH
ZRIDEZREDERICEDVWEZRET 92 RODTH LWL, TOHBE. L
B2 (3) ILBVWT, BRAVVIEOBREBEIZ. BRBORX (1) ITLYKRSD
bnd,

BB, EREZTHOAN>LFET (POREHAEDEHA) LERI VIR
(AVTBOIRILF—) IEDVWTORET—FIE. ERETLRET—
Y RRERICE DWW THBICE Y RDT LW,

[0041] 72d. BITF—H IR a LBRET— Y RIEEBI b & HBOMHMEKE
BER8IE. M1 DEIICHEFAETY. N"—RTFT1 XU, USBXEURE
DR URIEEBICSIT2EAZRBIBBHTH>THLWL, HleDEREE
TH>THLL,

[0042] GREEFMEEE1 31k, SBIMRHIE1 1 BAROLIBI &, BET—HRBELO
bICRBEINTUVWSILEHZRIICHRTIRET 9 &, AANTIhBRAY
THROMEBE S ICEDVWT, BRI TONKNDOREERDZ, 0D
B, IREFHMEER 1 3%, BET SRR bICBITI2RRIICHIGT 2R
ETF—90D>5, RBIKRHET 1 BROLBIICHBT 2RET—FIC. &
RAVIBOMEBEABER T2 EICLY.,. YREIILETIRHRRDD
BEAERDTEIV, BETME 1 31k, ROLBEEHNT 2, HAINhE
RER. REFHMEE 1 3ICANIN, BEOEBEKICERIN. T4 R
LAICRARI N, ik, BRICEIRII T LU,
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[0043]

[0044]

[0045]

[0046]

BB, BET—VERDDODLEERE, RERKY1ICETIHR
RO DBEDEROKRE (BRORFTY S5 (H2EEMESE3IERY
BETREREFNBRORATY FS105, S205) THAWSRRERH VG
DRHEBE MBS T 2OREORE) . ALEETITONS, ZOXHE
&, ERBPRMFARY MUVEMA. LEEERHENS. BLULEERIRGZET
o BB, YU TBUEM) . ISICHOEME (FIAIEEDAER—ERY)
ZEZ2ATHLL, PFETFRIDBRET 5HREFIROE—L=FIE, AL
FiE 3 DR (B2 IEBREREBI 3 f) ICLY, LRERE. RETERY
1 DEBEOKREE TRALICA S,

(RS DEX O HRE)
<TTRICHEKT D HVTIE>

B ERTVEICLINREDDFESDREFREEZZ L < HBT 2, BRED
KYMVICHETFREARNIEZ &, RESERY 1 RICEET 282 AR
RMEFERET IRIGERI L TiBREOESRE 4D, BEKIE. BES
ICHERIRED SEEIREICER L., COB, AVIRERET 3, AV <R
DIRINF—&E, BEAVTROBER, HZATVIRERET 2R (R
F#) ICHEKT 3,
<aBhMFEEERPETFICL 2BRERIGEE>

FHEFRERINSOPEFRICEEFNZFEFO IS, BPUFIETHRICHE
EXNn2D. BEPUEFETRICEEINICCL, LN > T, RESRY
TICAFINAZRFETIE, REREYW 1 RICBWTRE 1 a i 5EVEHE
ICEHET 2RERA ERIGT 2HERATV, OHEIK. RESRYW 1 13
Vo) —MNEEMTHZFEICIE., FIZIERE 1 adbSB e mETOHEET
HB, LichH>T, BhiEFIE, RE 1 an DEVEROFRRD DMHIC
MEAINS,

—AH. REFKRY 1 ICAHINAEFTEZRET I, RESRWIRICSWT
RE1 ahSEVEEONEKKRDE XIFEAERIGET. RESEKYW1RT
BURLUBEL L TRRMTFICARZ, TOLDICEETRUEFIE. BPEFICA
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[0047]

[0048]

[0049]

[0050]

[0051]

ST, REWNKRYWIRICBVWTEREA 1 ahSRWEEICEET 2RKRRH &
RET 2HEENBV, JOHEIE. REFNEYWIHFIV I ) — NEEYTH
BIEAICIE. BIAEREl a5 10cmAS530cmETOHETH 3,
Ld > T, BpEEFIE, RE1 a b SFVEEORRRS OREICHAX
na,

LD > T, BT ESEPETORAE STPETIRERETRY
ICAFIEZZEICLY., KA1 adHEVWEREKE 1 ahSHFRVEROD
MAICHEDWRMD DREBICHIETE 3,
<ZEER>

EILIINTEXLIZEBOELYIVHEKRERAR L TEREZT>L, Ih
SDENSIVHEBICE T ENRMD & LTOERLELYA TV ORE (BT,
ENBEEWVND) &, FTnFh, 0. 3kg,/m3, 0. 5kg/m3 1k
g/m3 3kg/m3 Bkg,/m3&lk, FBELYILESEL IHED
MREBAL., =LA 40mmDTEEET %,

BENIMHEAKICOWT, FEFIR3IICEY, ELSINHEEAKICHLETF
MEAFIE., ThICLY BLINHEEAERRTELEA Y TIRBOIRILF—
ARG MVERE L ee BEIIIHEEARICOWVWT, RAURGTEREZT-
Too ThDLSE, UEEHIE. EROPETIRY MLEE, BEBSKE. &
PHEEHEEET,

B3, RRICBWTHY VIZRHERS a " BRE LARESN Y TIROBEE
THDEHER, (B ) & BEYRELOBRFRERT., B3 ICHVWT, T
ZNF—HNE517keV, 786keV, 788keV, 1165keV,
1951 keVTHIHEHYVIROAERBRERLTWS, 4H, 786
keV&788keVIHHENMEVWDT, I3TIE. ChE52DDIRILF—
DHYIBOBRHEBEAEHLELEDE, 1 DOIXILF—T78T7TkeVE
LT, BEHYTROFHER, & LTW3,

ETEIER , IF. BAURETEIINAZEIRILF—DOH Y TROKRH DI
CEHINZHRAVTRE (HUVIFRE) 2577, COMAVTRER, 3
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[0052]

[0053]

[0054]

SC I M FERHEL TRE LAMA Y RETH D, BHEMICIE, FHEEE
R, (B/#) Z. XOHX (1) ICLYkDT,

R, = [{(At) 7e,} 71,1/ (1,/50) - (1
)

ZZT, Ald, BIXRNF—ORES VY IROBELOHERT,

e, ld, HU<igtshE (% 100) £#RL., EBEHVIFEREEH
WTFORDLNTWBETH D, HYRRESIRIE, AV~ igR (A
TIRIBHEI NG DDAV TIROBICHT 5. HYTIFRHHES a
ICEL DAY TIRORBLOBOLEETHY ., HYTBOIRILF—ICKEAHIL
 AVTIRE AV TIBRHER5 a EOIEBICKRILHT BETH D, HREK
DORIERDZBIHIC, AVTHBREEBL I, RECTRY 1 ROL Y
VIR E HY VIRRHER5 a COBEBIFTED—EETHD ERELT. &
IXRIF—IZDVWTDe ,IMBREINTHY (HFZe , 2T Te,s¥e,q&
HRILT D, B2EMMEBEESIERMETERKRTH S, ) . AV TIER
HEEBES IE. HEAVVIBROZSEBICHINT 5 &, ICETWT, LEEHIERRE
IChO 25 ER , OEEELZ,. SEHBROREN VVIROREBE S LTK
H5,

B1EEBEBICSVWT, BREEOREHN Y vROMEBERLOLLE%E
KD EICET AV CIgHREME (Tabs, #ADORXTY FS2TH
WBHY TIFRHIE) 1F. AV TIBRE AV TiBKRHES a DRICZERIL
AL EFE L RWIRETDETH 5,

—H. HRBRODBEEARDZ I EICETIHY T RREME (FXI,
EROBET -9 & RO DFEPERBRORT Y FS5THWSHY TIgKH
ME) 1. RERNEMW 1 SLCHBEOMEICE CLETHIOH E WL,

| iE. 3°C | OFMEFTHEBICSIIZ2REA VY VIROMELL (%.100)
ERT. TRbB, |, iE 35C | ILHETZ2EEEORES Y TROKRHD
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BELLETROLEEDTH S, HIZIE. 1 0 OBDHAMEFTAC | ICHFHE
INLBEIL. BREOREA Y VEMIEREIN 20 ERLELDTH
%, —BITIE, 3°C I DT OOEDHMEFAHELLBZE. 1165keV
¥1951keVidk. Zh®h26. 82, 19. O5@EKHEINSE (B
HEICiE, 1,=0. 2682, 0. 1905%5ANT 3, )

t &, LERIERRE () =57,

| ik, SAIEBRSICEWVWT, 4—45vy N3 dICAR LA LEBFE—LDIEY
B (LA) THY., 50iF, B5O0uATEEHER, ZHRBIELTWSEZ L%
Y, COFEIR. 5O0TARLTEHELL, 10TH>TH100TH>TH
LW, B, SHHEER, IIAVIEBOBESE T,

[0055] EIC. E3ALANDLDIC. BEMVREICODVWT, REAVIRBOIX
LFEF—HDFWIEE, SRR, AFAELA>TWVWS, Chidk, HYIBROIRI
F—AEWEE, AVTROBEENSFVNIEERLTWS, JIT, EB
EelF, ENVILHERXIEIRENRW I ATRELLEA VRO SE, €
WY NHEEIZRENRY 1 ORAEZERBTELZHVVIBOEEEEKT
%, $abHLE, BN HEAIIRENEY 1 ICEWT, RAMSAER
SOMNBTRELAEHVIROLED OB, FIEEDOH Y VIRHNRE % ER
TRHEIC. 2EICHT IMEEDEESNERETHZ (LUF. @K .

[0056] F/c. H3HLD/NDLIIC. BILYILEBEFICE T ZELDRENE L
B3IFE, BREAVVROBREBENIE<QA>TWS, B3ILBWT., &
DOBEERBREHVTIROBREBE S L, ZERAOBRICA>TWS, L
fehto T, BEEEOREN Y YRELOBEELIE. SRKD (BSD) DR
BILKELAWVWEWR D,

[0057] C &I AEREHEOREN VIHROEBERDEWNE, EREEOEES
VIIEDBELLDEBVWEEEDETHAT LI EICLY. BBROL D ITHR
MODRI = KRDHDIENTED,

[0058] Ad. M3A5. EHDEEMNO. 3kg /MIEELSTH, ENBELT
MTEBDEDDNB, LEaEN>T, AV I Y- MNRADHBIPBERR %5 EiE
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CTENMBEDOTRMEIZ. 1. 2~2. 5kg / m3BETHDDT. $#KHD
BRESIZRBCTRECESNEFET 2N ERETME 1 SICLYKRETE
&N B,

[0059] <3ZE@FEDIPFMETE>

B4k, avs)—MIRT2EEEBROA Y TROEBREROEHETEE
ELLETERDY, H4ICBWT, EEE, AVIRBOIRILF—%RL. i
B, AV Y—MNATRELLEA VRO B, TOXREEBRATDHY
VIRDEIEZRT BBERELETRT, $4aDE, TXLF—H2000k
eVTHIHVIROBERRE 1 & LT, ZOBBRIIFTI2EHY RO
EREDOLEARLTWD, BHVIBOIRILF—IZ, 500keV &l
250k eVTH5,

[0060] [4ICHBWT, REMK, AV —FORAHNSLD 1 c mDFEITHREL
AVIBICOWTOFEETHY. EAMIFE. A7) —NORANLD
S5cmODBEITRELALHAVIBRICOVWTOFEETHY., =AENIE. TV
2)—rDOFREHNSDTOcmDEITRELEAVIIRICOWTOEEE
THd, HADLDMNDEDIC. FRIIICDODVWT, AVYTHOIRILF—N
BWIE, TOBBERLE A>TV,

[0061] <tRHRIE>

BI5 3. B1EBEEBICLDINREDORIREDREZEHRAT 260
EXNTHB, M5, BRESGEYWI1ELTOIVY YY) — NOREICHEF
BEARIGZZEICELY, AEFAOIV VY —MNHDES ERIG L THE
HYBBRELLBEETT,

[0062] BS5D&LHIC. VIV —HMIBWVWT, REMLOLDFINHE1RI, E2
RE, XIZEIRIDOMABICEINEET D ERET %, F1RIICEDD
FETZHAEIC. VY- bORAIKAFLAEAREFAIV ) — RO
BAERBTDEICELY., TRILF—HET, E2, E3DOEBEREDK
EHVIEDPERINTREANOREIND & T2, F2RIEHEIRIIC

BADFRETBHRBEICOVTE, BRRIC. TXRILF—HNFET, E2, E3



WO 2019/198260 18 PCT/JP2018/038074

[0063]

[0064]

DEBEBOBES Y TBIERINKRALISREIN D & T 5,

BSICEWT., EBODNE1RIICEET SHE. ITRIVF—HNET, E2
. ESDREEAVTHIE. ENEFNBEAT, A2, ASTHIRIIIBL
THREL. TNEThEBEP 1, P2, P3TKRAZEBAL., ThEThEE
A1XP1, A2XP2, A3XP3THRHIND,

E#RIC. BONE2RIICERET %BE. ITRILF—HNET, E2, E3
ODEEAVTRIEZ. TNhENBEB 1, B2, B3 THE2EIILEVWTHERE
L. TNhFNBEEZEQ1, Q2. Q3 TKREABEBEL. TNFhEEB 1 X
Q1, B2XQ2, B3XQ3THHEINS,

FE#RIC. BONEIRIICEET %HE. ITRILF—HNET, E2, E3
OEFEAVTRIEZ. ThEThEEC1, C2, C3TEHEIRIILBVWTHEE
L. ThENEEBER 1, R2, RITKRAZBEBL., ThENHEEC 1 X
R1. C2XR2, C3XR3THHIN2,

B1RIDFEICDOWVWT, RELBEE LEHERORES Y v ROKRH
MERTOLEEZRDD, fIXIE. MEBEAIXPIICHTIREAEA
1XP1OLE (A1TXP1) / (A3XP3) #ReHD2, TOLLXKRIE, 5
1RXDEMBEICRELRL, A1TEA3I, HICE1TRIDEDBEIC
tLeBIL., ZOER. A1 /ASICEWVWT., EDREICLSZA T EAIDEE
EWIHBEINIALTHD, £ A1 A3, B1RIITKEFEL
BV, HBFRI (BIZIFE1RERI) IET2HHETR (BPHET) OBEER
CORICHAIL, BRI TEETEZ AV EREORER. HERIIELE
RIEFHR (BAMET) OMEICLEFIL. ZOHRR. A1 /A3ICEVWT, R
TICLDATEASDEBIEWIIEHEINSHLTHS, LT,
kb (A1 XP1) / (A3XP3)IZEVWT. A1 /A3IE, BDDRE
EFERIICLI>TRELEY, FREDICHROEICRZ, —FH., BERE
P1,. P3i&. B1RIICLLBILAVH, B1RIICHIETBETHD, £
5T, BELL (ATXP1) / (A3XP3) (3. B1EIICHINT BIEIC
ANZYS
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[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

B2RIDFEICDOWTH, AKRIC, MEBEDLEE (B1XQ1) / (
B3XQ3) BRE2RIICHIHT BEICLLD, FEIRIDBEICDOVWTH,
MHBEDLER (C1XR1) / (C3XR3) IFBEIFRIICHIRT BEIC
ANZYS

Liedt>T, TOLDBLEEE, WEKSD (ZITIRED) PMEET IR
IEDBEFRERDT EBORIT—H &2 FHOKRD., BRERITAE LA
BOLLEE, BIT—FEICETVT, BRESDVELET 2RI ERDZ T
ENTED,

B, REAMVSLEIRIICHAE>T, EONEELTWBRIFAICIE., i
LIRS HREER T 1 AKRDZFEIIE. EDHIBEET DEIDOKRENRE (F)
ZEEEREY) £10%, ZOBETH, FIRBE 1 1 AEDLAELRIDS

BONEELTVWERRIDRENVMEZIND ZENTES, HIAIE, RS
MESRT 1 PHA LRSS, RESEYI1 & LTIV — MEEYR
DHEHFOMNEBEISEWGEICIE. HHEMEDICERL TWSAEMENH D & H
MiTE3, oo ACRENERY1ICOWVWT, MEDCKRERARBRT B
/A, XIIEE) . BYRL. BEDORIEZRDDZ&ICLY., BRESERY
1HDESDEERIOREELEMD I ENTE S,

(FERRIZRE %)

BI6 k. 81 EREMREBICLDIFEMERELREZEZRT 7JO0—Fv— L TH?
o TOFEE., ERUAFEWERELEE1 OZBVWTITHORTELL, TDH
Bk, A7y FS1~S5%587 5,

A7y 7S 1TIE, PMHEFREIICLY. BREREYW 1 OXRE 1 a~h T
MERNT 2, ChICLY., REFRW 1 ICAK LEREFRS RENE
1 ARONRKD ERB LT, WREDICHRET 2EHEHROREES > v iR
DFET 3,

ATV TS 2T, HUTBHRHEESICLY., Ty TS 1 TRELE
BHEEOREA VY TROBEL TN TNREEESE L TRET 2, A7V
7S2iF. RFvFS21, S22%8KF9%, AFTvTS21Tlk. Av~
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RREBS allLY, BIFXNF—DOHVIRERET S, ZFv S22
TiE. BEREES bICLY. RFTv FS2 1 THLRET—49 (RRELE
BAVIBOIFRILF—ICHIGT 2REE) ICETWT, HY<HEOIRIL
F—ARYJMVERBL, TOIRIVF—ZARY MUZEDWT, LBDK
(1) IKE>T. EHBEOEEAVVEOBEE*FNFThREBEELT
MET 3, A7y SS2THVWLNhDZHY MBS I ERD e, sTH
%,

[0071] RFvFS3TlE. ATvTS2TOREOERICETVWTHREREONE
HY2RIZRTHEFREEZERT D, ToDE, LEREHEB7ICLY., X7
v IS 2 THREINABBEEOREN Y YIROMEBER LTOLREIEZ
B&E LTKRDD, REGITIE. COLLEIE, EROFETREN Y TROKH
BMEICHT 2 EROB2HEH VIROKREBEDLLETH B,

[0072] RFwTSA4TIE. ATy SSITROLLEERE, BIFT—HEIEILI a
DRI TFT—HEICETVWT, FBIREBET 1ICLY, WERERDDEFEET DR
I%&RD B,

[0073] RFw FS5TIE. ATV SSATROLFEIE, BET—FEEIIb
IKERINTWRHEERIILDVWTORET -9 &, BRA Y TIROMKEE
BEEICEDWT, REFMMEER1 3IC&Y. HEEITORRKDDEEEZXK
H5,

[0074] LEEX (A) ZHAVWTERIIODVWTEBRELELERET -9 2H\W515
BICIE. RATYFSBIE. ROLIICITON 2, BETEI1 3E. 27y
TSATRDILRERIE, BET—YRIEB b ICRBBEINTWVWBHEBRIIC
DWTORET—4 &, BRAVIYIBEOBREBE S ICEDWT, SR T
DRREDDREERD D, TDFE. AV FREEES REREES
b) &, ERDRFTYy FS2TRH/LEAVIMOIRILF—IRYT MLIC
EJOVWT, BRAVTIZOMRELOHAZKRD, ZORELOHA & LERX (A
) IKEDWT, BRAVVIZROBRHBE %KD, OREBED. REFHE
B13ICANINT, A7y TSETREMMEE1 SICAVWLNS, ZOD
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[0075]

[0076]

AW RIRA Y VIROBREEEIL. EdORFy FS2TRELLAVY
BOTZRILF—ZRY MULDOFIEBRL, BBLAEDTH->TEHLL

—A. BRIICDOVWTORET—9H, YHRIICHINT 2 H Y < igiat
e , FHVWTERESINTWRBEICE. ATy S5, ROLDILTH
na,

F9. ATV S 2THWLH Y VIgRENER: ,2e,s& L. ATV TS
4 TROLBRIICNIGT 2H Y VIRREDER:e , 2 e, & LT, BEREERS
bld, €,s% e, IBEMALLRORX (1) & BRELBRORFTY
S2THREAVIBOIRILF—IARY MVNCETWTREREEES b A'EL
BFULAXBHFHEIGERLUINGE L) BRIV VIEOREBEA S ICEDWT
 BRAVIBROBEBESZ XKD D, ZOBE. REGRM 1 ICETHEE
TSR T B2 HY VigREME: , (Tabb, BRIICODVWTDRET—%
EEST2DICAWE, BEERIICHIGT 2 H Y ViggHME:e ) 2FkbD
THREMNET—HIDPETOL D ICKREDEDZIEIBSICHIEINTHY., BE
MHEERS b i, MEMMEDIELS DREMNET -9 &, XTvTS4TKRD
FRE CRIMEIBT 1AL ANINAHKREY) &IEDWT, Edde,
JERBELT, BRDLdiICe, sx e, lBEXRALLER (1) 2AWVS,

RWT, REFMEER 1 313, BEREES b M ROLEFZREBESE, R
TYTSATRDEFI L, BET—YREEIDICEEBINTVS LR
JICDODWTDRET—H EIKETVWT, HERITONRKDIDREE KD
%,

(31 ZEHEOHR)

ERUREREMTICATF LARETFETREDEDORBICE Y FRET
ZEBEHEORBEA VY ROBEL T ThRE T 2, BREEOREHN Y
VIROMEBERTOLEIZ, EBR Lk dIC. REREODEFET 2RI
S LIMBICA D, ThabhE. COLRE, BKREXDDEET 2RI ERT
o LEED>T. CTOLDILLEERERDDZ I ET. WRKOIDNGFET DRI %
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BRHET2IENTES, oT RETRY 1 ICBITIHEHD DRI %3
WIRMNICKREHTE 2, Bl RESRY 1 THZAV 7 ) — MNEEYDL S
A7 AFRIRETIC. RESGKRYW 1 RICEET 20RO DUEDES OKRH
BLV. TORIICEITIHIRKD DREFTEATE 2,

[0077] &/, WRRODPEFEETZ2IV V) — NRDERIICHET 2 H Y gk
R (LRBOFHER,OBEHER (1) F0De,) 2RRICLYFORMBLTS
KET (Tabs, RET—YOREBICALTLERLAEL DI, MEMET
— 5% FORBLTHELET) . RICKOLEFRKDDABEDRERIIC. ED
REOCESHINEET 2HEEHARETH D,

[0078] E/. HIAE. AV V) —MEERAEICBWIRINZAV YY) - A
MMM BENBIZESRET kg METFREL, FE. 1kg,/m3
JYBBWREZTRE LT, SXTRERISBEINZSWVRE (BIXIE,
10kg./m3) FTOHEHEICODWTELRDBRET —FEROTHELZET (
ThabE, REBESIVWTECZET) . BARKFICBLET -9 ERER (B
BETF—%) EOUBRZTI IETREFTMEZTOIENTES, A4k, OV
20— NREEMBRENMBEDEDIREIE. EX Y NOBEYKIVY ) —
Nbick>TEAY, 1. 2~2. 5k g,/ m3D&EETH 3,

[0079] H1EREHRBICEVWT, BFE—LIY—F v N3 dICART I AELE.
AEEFRSICET2HAETHROBREODAZTEDLRTAENIOEEAS L
IICHETFRESAER L TELV, COBROPETIRESIZ. BPETESE
RHEFOS S, BEPETFRONKBISHD L. BRMEFAEERDHAET
E—LZ2BREREMICRFEIES, ChildY. RESRYWI1ORE a
IGEWEEBEIRICE 1T DR RMDDRIZEE LIS KDDZENTE S,

[0080] —7. SB1EEMEBICSVT, BRI 2HEIL3 g 2RITAVESE, B L
IE. BEE3 g 2ZITHBRTH > CHEPUETEBRMEZRELTRY 1 O
RME 1 allHEB L YEBRPUETERMEN L THETRERESRM 1 ICR
WY 2BE, AHEFR3ICLY. BPMFEREFREFOOI L, REMICH
BRETFOHERERKYWIICRFTZ2EHNTES, ThITLY. BER
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[0081]

[0082]

[0083]

[0084]

W1 ORE adh SFVEERICEITINREDODEIEEEL KD
ZENTED,

[58 2 EfEfRE]

B71%. AFEBAOFE2ERMEBICLZ2IFERERERES ODENRERT,
B2 EMEMREIC L ZIRIERBEEE I ODEKIZ. UTCHRAT IR TE
EREFEICK 2IEMBREEE 1 OOBREERD, B2EREMEICOWVT
 IFTERBBICLAVWRIIE, $1EEMEDFEERAUTH>TELW, B2
EREFEDEREFTIZ. RENKWI1IZI VI ) — MEEWMTHY. TREK
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Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L. I:' Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. I:' Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. I:' Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

[see extra sheet]

L. & As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:' As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of

additional fees.

3. I:' As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. I:' No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest I:' The additional search fees were accompanied by the applicant’s protest and, where applicable, the

payment of a protest fee.

I:' The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

& No protest accompanied the payment of additional search fees.
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Document 7: JP 2011-85481 A (IHI CORP) 28 April 2011, paragraphs [0030]-
[0045], fig. 5 & US 2012/0199754 Al & WO 2011/046078 Al & TR 201204076 T

Document 7 (in particular, see paragraphs [0030]-[0045] and fig. 5) discloses
a method of non-destructive inspection, in which: reinforced concrete 1is
irradiated with a neutron beam; from among gamma rays produced by the neutron
beam, prompt gamma rays, which is an element contained in reinforced concrete
emitted from chlorine is detected and identified; and a depth d of the
chlorine from the surface of the reinforced concrete is calculated on the
basis of the detection result.

(Invention 1) Claims 1-8

In the light of the content disclosed in document 7, claims 1-8 have
the special technical feature in which “the intensities of specific gamma
rays of different types each having different energies are detected as the
detection intensities, and the ratio between the detection intensities of the
different types of specific gamma rays 1is established as an index value
indicating a depth at which a target component is present,” and are therefore
classified as Invention 1.

(Invention 2) Claims 9-16

Claims 9-16 share with claim 1 classified as Invention 1 the feature of
“a neutron beam is caused to enter an inspection target, and a specific gamma
ray originating from a target component within the inspection target, from
among gamma rays generated by said neutron beam, is detected.” However, this
feature does not make a contribution over the prior art in the light of the
content disclosed in document 7, and thus this feature cannot be said to be a
special technical feature. Moreover, no other identical or corresponding
special technical feature exists between these inventions.

In addition, «c¢laims 9-16 are not dependent claims of claim 1.
Furthermore, claims 9-16 are not substantially identical to or similarly
closely related to any of the claims classified as Invention 1.

As such, claims 9-16 cannot be classified as Invention 1.

Claims 9-16 have the special technical feature in which “a point in time at
which a specific gamma ray was detected, relative to a reference point in
time, 1is identified on the basis of the result of detection,” and are
therefore classified as Invention 2.

(Invention 3) Claims 17-23

Claims 17-23 share with c¢laim 1 classified as Invention 1 and claim 9
classified as Invention 2 the feature in which “a neutron beam is caused to
enter an inspection target, and a specific gamma ray originating from a
target component within the inspection target, from among gamma rays
generated by said neutron beam, is detected.” However, this feature does

Form PCT/ISA/210 (extra sheet) (January 2015)
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not make a contribution over the prior art in the light of the content
disclosed in document 7, and thus this feature cannot be said to be a special
technical feature. Moreover, no other identical or corresponding special
technical feature exists between these inventions.

Moreover, claims 17-23 are not dependent claims of claims 1 and 9.
Furthermore, claims 17-23 are not substantially identical to or similarly
closely related to any of the claims classified as Invention 1 or 2.

As such, claims 17-23 cannot be identified as either Invention 1 or
Invention 2.

Claims 17-23 have a special technical feature in which the “gamma ray
detection device comprises a gamma ray detector that detects a specific gamma
ray and a gamma ray shielding section, wherein: the gamma ray shielding
section has a gamma ray passage hole formed therein; the gamma ray passage
hole has an opening through which a gamma ray can enter; the gamma ray
passage hole has said gamma ray detector disposed therein at a position
offset to the backside from said opening; said opening and said gamma ray
detector are located on the straight reference line; a neutron beam source,
said gamma ray detector, and said gamma ray shielding section are arranged so
that the route of a neutron beam emitted from the neutron beam source and a
line of extension of the straight reference line intersect in the interior of
the inspection target; and the number of detections of the specific gamma ray
is established on the basis of detection data obtained by said gamma ray

14

detector,” and are therefore classified as Invention 3.
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