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RN E R4 :
® BESEM  REABOREE, REE. V42N
@ B - WIERL HES, HIERE (Live Time, Real Time)
® fENTEG: B — 7 hhF v R, REiR, V-2 T L E OFHEOREIC L 5 FE
ME, REEHEER L ZOHEORFIC L BTN S, BG FHEE & OFHRORE
L ATREENE, E—r g, BEMERE. BHERCENRRE L ThTho
HIE OB IC L AREN S, EETHREHENIIER FIRAURRIRE, AE - 2T
HYFRAL . :
ks, MRS OV T, BRI AR BT -0EATIEIT Y 7 hoREE
BEOTETAVTS IV, BEIZOWTE, FHEOFFIC X 2R ikd & 07 ZHTE
B LTS B U EIRE OB T Thd) 2175,
® MIERR  ZEA, REERE (Boke) EETRE

3—5 AEREDIER
3—5—1 Ny IS5 FOER

EREMER LRI LN Ny 7 75 U FHLRHE SR DBRITR, € ORNZH
S, WERBY Ay /S FOBERPMAL I ERLETHD, ENOFEROE
BT, BB D OBE~OHEE ZIER - R L. BUREA~WEITO LETEEREAIX
BT ENTE S, EAVEPRRILEZOHOBELR LB, RRIEDL L
ﬁﬁﬂ?%%ﬁ\ﬁf\%%T%ﬁw%émm\ﬁﬁ%ﬁ%®ﬁwﬂv?ﬁﬁﬁyF#
LOFSEFZ LK BERD D,

3—5—-2 #ER, SFEFDFREILE

RIHSBEIRY 2F LR Y TR, BREZHGEICT S, FTERLEBE bR
T UL DR D T L TRHL TR D, RINBREAER LBEIIX, Ttk
Rz ) — N LBSAERTEA —E R ETHERS, EAVEEIT 2HAC, BHE
72 8 OBERHBAL RN LD ITEET 5. o

RN AR M B AR ET o ) X THAT 5, REZHABERICANSBICHARE
BORE Y CRBBHE LRI ST H L bEETH S,

FREOREZMET 2B CREARBEARAICREVE TEREEAT 5, Ri
BEREBVELTHERTAEA. 7yRa—F 1 VI REEHT L L. RBARN
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Kﬁ?%%y?ﬁ%ﬁmé:&%ﬁ%?%éo
3—5—3 EROBEEHE

HE AT LAEEOEHARMERET A 2T Z L BBROTEL L TAEEET
HDH, MRET R P Tl Fz v 7 AX V~HRREZHEHR EO—EDOMBIZEWTHRIEL.
K- f - BZRIAF—OHT TR ONTE— 7 FLTF v b, REIE, O 75
ERD, ENOEERIF—F L LTRET D, HETA MITERITER., o
b EORBH IR > TIT) T LI Lo T ER A FIAE— TSR H NS -
LIBTE B, _

iz, EHENCHEABBRVIREN I EARERBL THIEZITY 2 &ic k. Bmll%
DR R R OB RN 2N & 2 RT3, '

BRHB R T TND—2E LTI FAFRE vy NADBELEES (LRSS, Thik, ik
BEOWHHER, =XVF—GfEROET. BRERE (V543 R% v FORy 78I
BT AREORE) REMLBITAZEHTX S,

<HE>

BEIL HoTHBARY FLAIRORT A

HORERE CHERT 2V iR A 7 b AT ADERLEBREOHEL L TIORT, ek,
3-2 WRTHEEMER TIL, BB Y OB FEEPTAFF v FSH ST B A L LTS hET
FERESTWER, ITEOREY AT AT, F BB THD -V FrarEa—4& (PC) kK
JEERMEV), =R, AT T X xA5E (MCA) ZYBNRSR. BIRE., AV RERER., #E
R 7e ERERMBOBRERVEFIPCIZ Lo THIES W2 bOBEN, Fi, ARy hADTF—
FIRTICITTR O r— P 7 PR EDRTE Y BEFIEL 7 — & 2l ie Vit OfBF Y 7 b iciks+
60 '

i — - —
LR 2OEE | EHER [ ADC | MCA
HENGE ” J

 Eavk | w — 1
¥

PC: MEHERUA L MCAEIE &
AARLRIES TR T-REEE

B3-2 : HoHEAAT FOA—SOEFHHEE

HE 32 FNT oy LAERERHBOR
—REVR A < ROBEEIL, U2 1T D HEMENE G RO2 BECREY (27 ¥y ) &t
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BN~ = MEEERHESAV LGNS, WTHORBRLER L0 E SIIEHRICRTFT D LB TE
25 )

A) pF A TEMES N2 MREERESE (H3-3 £)

Ly —gpead v SolEEbhs, Ll BEIL2y ALV BEERVE EE, FRst
EDOn+ FEBMLL A v ORI L > TELS 2V, FEEBICL 2B E=ALF—) RUER
EREOBAICE - THESRBETITARANRD S, FEBENMOHSIIFRFEEIZLDNE, 1FEHLY
0.17+0.06mmTdh ¥, BHOPHREHERS T B HDITTERAAT LI LPEELY,

B) n# A FHMES L= g LREER NS (K3-3 H) ‘

AHELAVEERELS Th, RO L 5 ATRBHEINC X A5 EROETRIREA ER Y, i, e
VEAPHE (lpmBLF) FAEEOO THke VL EDET XN XF—DRIE LR TH D,

alp B4 Bl 34T

e—L i H Rt — mtyoe Ge

(e5~gm=l | Ny

. BRAE '
thl]ﬁ,lm} r L

» FIT —H% Ly por

B3-3 : pi4 Flnd 1 TORBREEHET N =7 LEBHEREROEEEE

¥ 3-3 BHBOANEE

BHSROBHFTEL LT, ROFRAOLONH D,

(1) WEERICLLEH

AEEIEBE ¥4 7 CIEBEERAS (30L) AV, 1A OWEEROMERII1~16L ThHhdH, &HEl
B, EHRICREEZOREFEFTTHIZENEE LI,

(2) BERAMHEREIC L HHEH

H A2 T Ly R URHBICERE N GHEE LY 25, 0, HRAREOZENE L BRRHET O
BREMNEVRESNE,

(8) ~AFY w REL

FE Q) SR ERREBRTRAV SR, BB LLESRN R /R OREEREEERE CIREERIT
LTEBICRT, AHERSERBEL TWIUSEEEROERIDIT L A 22V, i, HEEEHE
OLEITRFEEESETARALTHERZMFET D LB TE S,

& 34 HIBIEER L THIESR

BB IR IR R & — B R TEY . £ @ﬁ*‘éiiﬁﬂ%%@imvﬁ-—/ rERRE e P olsE R AR
%, EHEMESNCIIE C OFERD VY, FERENR PIC Lo TESNEDRENRTRETH D, IHE, TVHIN
KOEWESRLEEREIND LR Y, RO T o X RICHESTRHRICEERICERL TV D,

MRS TiE, BIEICEEL T, A /?ﬁ%ﬂjﬁf\JI/Z&ﬁ,ﬁﬁf\ RANT 977 {5‘%% B+ iy
BEOWBEETOLERD D,

HE 3-5 TIFF v RILDHEE

FAE, BB AFF 5 1SRRG, EREREAEEREAEL, AY ariiloTH
HBSEIINEE., MBS/ A v, ADCH' A v, 7V ARHERZ V¥R T5 24 70 LORELEbhD
X 5icieot, Ei=. DSP (Digital Signal Processor) FROT P H V< NFF ¥ F 448 bEDNLD X
Hizieh . EEMA PHEERMLE L, Vo 3ABERHEAT., EBIT, BNV ABEEESAARER L
T ERIEE A YRR LT AT ) —REG L. IERIC T — 2 ORFENREEIZ L2 TARZ bV 2E
BIrh 0B RBICHEHTA D ENTES U R ME— FEHENED < AVFF ¥ FNGHEREDIBRD TV S,
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¥ 36 BHESBICONT

ABERIT OV TRERSEMSIL. 1) BEENI NI &, 2) BEATRENRE < | (LEES (L) 23

W &, 3) REHORERRLZZ L, 4) AFLSTWI L, ¥ THE, _

QT TEBIMRES IRENLRE S LTAFETESLOTHS, BEPOLEE, MHLSHEEsR
B0%DBHABETHEHDBICs OHF <R (661.7TkeV) ICXTAEHEETH S, FEEHENE (2-V) 1T
FHCERIZEAIT 0T, EEAREVESRAECERTHS,

HOEBREERAT LSS - VDEZERETH L Uy,

—HRANITIE, 2L T VAR VUBBBNAENTWA L) ThHHN, BEEHIRERSSIE. U A8
HAWnsZ &bdh Y, SRESREICHIELEFRT B8, ERNCERTI - EREE L, £, B8
DREZICL->T, PIEHFBERZLITEY, OELENCHEEAKELEL S,

£3-2 : REMEFANES

ERAT 34 R B pmee | oov | owm | B | e
2L VX VESE | RSS2 7 V8IE | 2,000 | 00087 | 174 | FZUA | o PN
0.7L= ) F D &FE | LHMBEE~=2 TSRS | 700 0.0141 | 9.87 | 77U o A
MR A EARRA 7.4emex7.0cm 300 | 0.0104 | 3.12 PP . ° 0
MR A EED 6.0cmex7.lem 200 | 0.0114 | 2.28 PP o ©®
U-8758 5.0cmepx5. lem 100 | 0.0152 | 1.52 PP o ©

E1 FBRADREOYV A X MEBEROBEAIEIEL T BhHIDCTADERERELE,

2 18Cs H < (661.7TkeV) IZHTIEE (FT)

E3 BRLAZTETCRFATOTHY, BERESTEE=—1L F— 7"7‘@81%0\1%*1&%:%&55

4 EHREE (1292) BREHREREEL U —XNo.T Fl<=0 AEEBHRIC LB T v ALY
et R U—1048K7-3, H7-4

BE 37 BEHRT A VAERVFIRIILF—IRIEFIER

REABOY <A PAORESRMEE LT, Vo vBOx R —§iF % 0~2,000keV, </F
F ¥ RNGEROTF ¥ RN T MR r—v%4,000ch, T2 50.500ke Vich TRIET 5 D B—BEITH S,
ZORDITBIET D Z LT o T, RMD B 700N T E— 2 FLF ¥ Fp (ch) BHZRAF— (p/2;
keV) ZELICHZZ LN TE, Ik, FHEEMEN L EL X — /7 ERPHHICRET AN TE S,

TANFREZAVSREICE, RVCEBHOBRETE - 1 - Bk ¥ —0F o~ BB 3508

(FlZIE, 80Co + 187Cs + 133Ba, 2By # ¥, FHENEKI00Bq, EEBRE T2 TH L) A,

BAEEHIR (°Co + 197Cs + 133Ba) 2AV\ZHE0S 1 VHERL = AALF R EQCFIEL LU TICRT,

1) HERARREZRUSBE EO—EOMBIRBEVTHAIERBD, 661 TkeVTII B — 7 i F + 038
1,323ch. 1,382.5keVTHIE'—2 Pl F ¥ R/D32,665cRIZ 7% £ 5L, IR0 & LR L ¥ o
R EITHERIMNICR Y ',

2) LEOEENREDboTL, zgv‘;ﬁ/w&t 2 DFEEHL0000 72 R L ARBETANY b
A ERET S,

3) AT PAFHTY 7 M OBEE T2 ) F—RKE) #AVT, ZERVVBIINLEF—E (keV) @
V—) DHEPABATREIT TS L, Thbo—2BLF v 0p (ch) | i@ (ch) . v¥—o 5
HEn (s0) BRIND,

4) Hr=Ha A — L =7 PLF Yy RNVREREFUCH S LRET S L. ROBEBTRERS,

E=a+ bxp
alX TEAFFOITEVE, bidTE 370500 VMETHI Z L BEE L1,
REB, B 7 FEERA LR EEER2ED Y-S | HlZIE, E:=661.7TkeV & E:=1,332,5keV 2
WUprpe® ERITRA L Tabbiko B,
Bl ERMEEHED BRVWRIEVATFATIRIRAZAVIEB LW @R Y 7 b THIETE 3),
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BE 38 HUTEARY FBlEE—24EE (ROI-)
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D 365kev 1311
® o
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(1) BHEEREEE GBF =14k )

R DI OROT (L~H F% &) i —27 O¥EiE (FWHM) 2E% L TARIREoRET
Do I MPLF¥FA (p) K LT, L=p~kxFWHM {(ch) . H=p+k x FQHM (ch) ic&®E3 3,
BHE, kOER 15~20BRETAHREC—OBRICE > TS EBEELTH XV, L L, DL (BE
3-18 ZH) HROMEDIEEFHRICIS] L TS 2 RICe D,

iF v RAOFEEEZNL. ROl (L~H) AOLBHESEEEZNT, ©—7ETOERES (BBEL) o
BHEEENreT28, P—JEE (N) 3RO L3 icRkpbnsd (E3-4) ,

H 1 . ’ .
Nt ='21;,ni' Ne =% H-L+Du+n) &322, N=Nr — Ng
1= . )

FOFEOFEINC L 5N SR, oN=[o(ND2+a(Np)21 12 72 L. olN1), oN)IENr, NsOEHgog:
FHZ X BARRENE

28, EEonH, nLIZH, Li’f"'\’jl’ll/h..ibHéﬁﬁﬁéﬁ?’f?/b@qﬁ@%ﬁﬁﬁﬁﬁb‘é EBEN,

COFERHENBE LSS, 2RU EO Y- B IERE LTV A ESICIER TR 2,

(2) ©—JBEESE B (TaovT20)) _

ROI ROFHES T4 H2MNEE. Flid, ©—2 okEF ¥ RBEHEGE. v TOEBHE—K
KB ERE L THREER/D ZREC X THEOFRM NS A—F (p. FWHM, —KRRXM/35 A& 7 1)
FRETH, BMr—s @3 b L0 TEU EOE—7 B EALTNSESLERTES (®3-5) . L
L., HEREETHY, BTy 7 MREOT2 7S AT LIHETERL,

F3-4 : SHUERERICSPHBE—YOE  [H3-5: P—IBEKES R L AEaF—I OE

B% 3-11 BORROMIE

KEOEFBHIBV T, A < s SURHEE T THEL D 2 IR X - TRES T 2B A T RN &
VDIV D, Tk, QX viRT R Y - QREHREOTHAGTRER. RIHEBE), @RBIOWIK - B &,
@lER - R OZRNAIERRL: IR TFT SEMRBR TH D, H U~ ROPBHIIOLOTREDR
BRE. TLTORVOTRESHBTON v ROEHV L EREH TH S,

HEREAEEE LT, WHWSREEOFEMEREZAE L, ©— 2 $REHH - M5 LTaCRREF
ETBHERL L, HEOHWEL ORERE (RAEDHE, ARIMHAEOERELY) 2BELTS
EDBTLBREETIZRY, £ 2T, GIRO ALY MAFR Y 7 M TR L DL RELEIC LIl Ek
BRAVWLBNRTWS,

&% 312 YAHROHE

% < ORGSR BEIC o %2 ELU LOBRERERE Qp#Lin) %Cﬁktﬂﬂ';‘:’no ZDEE. Fhb
OB RS AR CRFICRE X5 & RHB» L OESImEOMOEEEL L o1EMESE L
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T Eha, ZOERSIFLAEREWERE, Frr<iBAAY b N —TREL 22V 2RI [
RRci EhB2R U LD vl v 7 AR L Dy v ABRE N XV AR TH S,
BHEEAESAA Y @EOHROBE) Eo T — 7 R RIETEEII0%U bic /e 2 L2
HH, BB, v T AORENSEERE ThH BB L 13Csl i AR OFEERH 5,

F MBI FERSICRE SN v BORERRIC L> TREADT, BREICL s TERLFThLERY,
1B D X SIS OBEOT By TAEECIIHEESKEER L 25, BEFHRINTNS AN
7 WAERITY 7 TR AEOBENTERZ LML AN, BATEABEIELATHE,

&% 3-13 RHERRUVAERHOENIZE S 30 c DEHEHI

3 8 ol HAHEEAED TRV RBORIEIZRW T, #ﬁ#ﬁ&éht>€ﬂ%ﬂmﬁétbmﬁﬁ®&ﬁ
ThD, Tihbb, TOEERRESNENTMNE, ERENE Y — 7 TR L OHBOBEIT X B THH
XOMEEBLTVWAEMLE INTITENSZ &BXA—NTHY, TRENRTWAFET Y 7 M7 TR0
FEESWTHBRNCHESNRG, —H, Sy 2 770 FEHEEREBIEHE LI 6 2 HEST I FEDL
ThonTkY, ZITREOHENERN TS, (ROHE)

(1) nDL .
sDLIZHEH TEE R OFHETH Y | BRI IESERT Ly, AR ORERRM. ~— 25 3HEE
(BLF FBL+§I$J EVH, ) KXo THRED, HrwifA~S baA b Y —ic X5l OE AT HEERTE
FELTWBHM, ZZTikCooper®BFRRE LI Lo TRDBZ & ET5,

E1 ;@Eaﬁzitfiﬁ?ﬁﬁa)z’\ﬂ rAAENT Y 7 P TEEDR TV DL OT, Ifﬁd’ A. Cooper, Nucl.
Instr. Methods, 82, 2730197001z & 3,
23, MBS TSR Lloyd AL Currie, Anal. Chem. 40, 586 (1968)1Z & B A (DL ~=5.44 + 3.3V
(@nB)) BB L FEDLNTWVBER, FORUTBNTk=3 &7 5L, BEBOENVIIONEE TH S,

J:_t[\— BuvvT,
ko {EEEGRE ; k=3 (SHEHEND.T%
t : REIORIEWNE )
ns : HIEEEY eRRCEETS E— 2 ERNOBLERE (1)

BLEHEZE (np) 1. BIESF. E~VEOF SR SRERRICL > TERY, noudBLEHEROTRS

CARICIZIERA L, BIEREOTESRICIFER LTS, #E LT, k=23, ts=500~100,000 #DHFAOaDL
(s1) ZE3-6 T
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NI
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L e RTE
= {1 .

;...o... t =500
: —8—1t = 1,000

e — — — g £ 22,0005
i —— A —t=5000s

T feardees £ = 10,0005

=)
-
o
<3
&
=
2&.
.
.
3
" .
RPN, |
I [3
Y
"
Q
T
-
A

,: 3t = 20,0005
‘ ~ . -3+ ¢ = 50,0005
o || ; Bt = 100.000s |
0.0001 Ll | : : S ML
0.001 ool 0.1 1
BLE%E ny(s™)
B 3-6 : BLEMEns R U O B 7EW MGt & npD B R
(2) Am
Av (Bq) i, moL (51) | HrvEtESa. C—28Relc Lo Tk L I ICEEENS,
npl,
AM =
ace

BlE LT, R ORER (t) =500~50,0008), BLE#E (np) =0.001~0.1s1%/3F A —& L LT
1¥7Cs [THT DAMERS-3 k=3) ITFRT, L, v'—2%E (o) (IRHBRUSESERICL-TREY
DT, AFNEE LT, e=0.01& LTHEL®:,

#3-3 : V0s[=xid A Ba) : k=3. a=0.85. £=0.01

RIERE (S)
nB (s1) :

500 1,000 2,000 5,000 10,000 20,000, 50,000
0.001 2.88 1.96 ‘ 0.71 0.35 0.22 0.14 0.08
0.002 2.51 1.41 0.83 044 0.28 0.19 0.11
0.005 2.96 1.76 1.10 0.62 0.41 0.28 0.17
0.01 3.53 2.19 1.41 0.82 0.65 0.38 0.23
0.02 4.39 2.82 1.87 1.11 0.78 0.53 (.33
0.05 76.16 4.10 277 1.69 1.17 ‘.0.82 0.51
0.1 8.20 5.56 3.80 2.34 1.63 ' 1.14 0.72
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187 CsPM M DIBD A 1L, B & T 5 BEOY S frax, U7 HBexB ANBZ LI T,
137Gl A A IR L D RD B D,
 Anx = (0.85/ax)(0.01/ex) Am
iz, 1810 (365keV, 0.817) . E—2%hEE =1.68%, np=0.002s51, t=1,000sDFE. k=30 Aux =
(0.85/0.817)(0.01/0.0163)x1.41 = 0.90BqTH Y, ¥Cs L bETHENR 2B,

(3) 86¢c ‘ _
30 cliiHi=dCm (By/Lid, Am. REEMV (L) Lo TROLICFHEEND,
Cu = Au/V ' : '
il ik, AL~ U R Y ERTIRAMOEEZ2TR L, FHI00mLOBEREASE (U8 72 E) TiTAuD,
E&0ITHRLTRDBNS, HIL LT, 2L+ Y R FEEAVEHEEDOEL RUWCsITRY 5 OnE 834
RUR3-BILRT,

% 3-4 : WI=xd 36, Ba/l) : k=3. a=0.817. & =0.163

Bz (8)
nB (s1) ‘
500 1,000 | 2,000 | 5000 | 10,000 | 20,000 | 50,000

0.001 0.7 0.4 0.2 0.1 0.1 0.0 0.0

0.002 0.8 0.5 0.3 0.1 0.1 0.1 0.0

0.005 0.9 0.6 0.4 0.2 0.1 0.1 0.1

oL~ U R VKR 0.01 1.1 0.7 0.5 0.3 0.2 0.1 0.1
0.02 1.4 0.9 0.6 0.4 0.2 02 0.1

0.05 2.0 1.3 0.9 0.5 0.4 0.3 0.2

0.1 2.6 1.8 1.2 0.7 0.5 0.4 0.2

#F 3-5 : "Gslzwdd 50 (Ba/L) : k=3, a=0.85. £=0.01

BHIEREE (S)
nB (s1) - .
500 1,000 2,000 | 5,000 | 10,000 | 20,000 | 50,000

0.001 1.2 06 0.4 0.2 0.1 0.1 0.0
0.002 1.3 0.7 0.4 0.2 0.1 0.1 0.1
' 0.005 1.5 0.9 0.5 0.3 0.2 0.1 0.1
oL= U RV AR 0.01 1.8 1.1 0.7 0.4 0.3 0.2 0.1
' 0.02 2.2 1.4 0.9 0.6 0.4 0.2 0.1
0.05 3.1 2.0 1.4 0.8 0.6 0.4 0.3
0.1 © 41 28 | 19 1.2 0.8 0.6 0.4
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BA. B ENRVEE Th > ThREHEIL S Vv = 7 b B AR S N 5

?ﬁx&ﬁ%u%Fvem;émﬁﬁmE%Mié%Qaﬁéc
4—1 FEEORHE
4—1—1 HedgsE

AR DX SR & 7p HEFETNL, BCsR U CsDKRETH Y . AT HE R O —
F R AT, BB, Nal(TDv v Fb—3 3 v A7 ba 2 —& 2V HIE TR,
BREAFECANL TERT L2 LAEMSREEE MOS0, Bk S v ApsCs
BRUWICsDERE LTH S,

- Fa4-1 : WEAREHEOBHFRT 45

Lo | T Y AR OGIESLE 2 v~ i
BAE | CRE | SARAF— ) g e O PIEA o~ B A

131] 8.021H 364.5keV 0.817 | 284.3keV(0.061), 637.0keV(0.072), 4

‘ 604.7keV 0.976 o
795.9keVi3801.9keVi —oD ' — %
Cs | 2.065% 705 GkeV 0855 | (0.942) © LTS

801.9keV 0.087

137Cs | 30.174 | 661.7keV | 0.851 |7ZL (M—Ar <)

i 7 Y M—7FEIE (BFT74 Y F—7H2)
4—1—2 RHEEDEH

rF—va VREBERIZ, YUFL—& LIEEh S BEROES IR RN AR L
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