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F1E T i

T~ =0 DAEEERHERICE D y RART bar A R U =L, T RX =S REEN
BEATHEY, bLFHELZLBELEETICEZEBORKERN AR TH LD, RER
Bt oy BB EZ S E LB EA IO FEERFiEE LTRSS HNWLRTE T,

yREASNT ba A Y —ZBfR LI RE I E L Y — X L LTI, TR a v 3
SIHTIES (No.4), TH L~ = K8 R a5 4 O D B 3 4T 72 @ o 3B o Rif L
B (No. 13) TERAREICH T HHURME S v R REE] (No. 15), BARFICE T 5 v M
A7 b AN =D OREIATLEE] (No.24), TBARICBITL 7V~ =7 A
PR ARIC LD y AT FVENTIE] (No.29) BEWY [7 b~ =0 KR8 (KR
HEF 2 FW 7z in-situ JETE] (No. 33) MflE STV D,

Pk 4 FYET O~ =270 [~ =0 MPREERBHFICE DT v A~T b
A BNY—] &, BIEFEREZRE Loy AT VRN IE % Godk U 7 it ne il &
BV —ZNo.TELTCUFTENTZHLDOTH DN, TO%OHITEMHEF L ORI E O
PEREm B T FIEOESRFEORBICHIETE L XL 21, SR 2 FICE 4L bHL
T EITo T2,

Wk 4 FRET O~ =2 TV Y 7 N = TRBEEHEMITONEE 2% < G0 T
ol K=o TIVITERERFEMITOEBH L ZE x5 L L, R iisk%o
JADERFEICB W TEERICE M SN DRERE O y A7 he A M) —DEEARE
FIHIZOWTRRBRT oM E Lz, ATy A7 ba X Y —0HEAKL 2D
B JRANAFRE L, SEICIIAR MR T 2N EETR# LT, B, BT — 4
AR MVl EEDLEOMOHEMIERB LV, ik 4 FLFTO~=a T VICRRE S h
BIECTHHAH SN TV AN FIEOFEMITER & LTl Lz,

ASEOBETICBIT 2 ERERRITILLTO LB TH D,

R E=2 ) A A E LEERERBO y AT hr A Y —Z0ER
JRE - JRAIAZRR# T 2 b DL L, MTOFEMRFIE (e s T ha— FE) £ T
ML HBE LR,

CHE RO R L X —HiPH L 50keV~2000keV F2JE & 4% (R4 ICH kT 2 D
L SND y MERXNL T —DZ NI OHBIZEENDTZD),

« AT MAUEATIZ, A= —FIZXo THEkR SN Y 7 N =T Ry r—TU %A
THZEERIEET D,

VTN =TRREAT M TFIEORBRES L OZYEOMBITY 7 b = TERE
DEMLEL, Y7 2T OEREEL—HOSHITAICI VSO RDOZY
PEMERIT 22— —DEE LT 5,

=B REEUT ARV I ab—Y g VEDODKHEHEETVICE TR D F



ERFH IS Koo BURE R E 2. sk 2800,

C ek, yBRANRZ ha A R U —THLN TR OREEDOFTAM IS TG 2 O BNl
AEINTEER, EFEETHICBOTHED RHENSOBANIRE > TETWVHIR
WA E 2. HIE DR S G A E A,

BRHTREOFE M FiEE LT, mFEAESREH O 585 TEBEMICFIANIRE > T
% 18011929 © FikzH A [1] [2],

< O pT e PERE R O S ERFEIZ DWW T OFRIE & BN,

B vy AT FVORIE, N TIEO KER Y T EK S A — 7 — 03 Rt 5
Ty 27 ETITONSONRBURTH 27, BBy 7 b =TIl 5 A
B2 BRI Z L IR R D720, EEOBFEIZODWTIEESRB LY 7 by =T
OHAESZ LML, BRICEEIN TV OIHEZHEM L ECHERATIVNERD 5,

Av=a2T7 VORENGEREIT, EHRFICRHEIND DO TH D0, KT
WEOBRBRHIZE W TIEkA REEM R S, MIEINDAXT b BHER S O
D BEROXNZIZOWTIE BRARIZRIT 57/~ =0 L FREAR RIS
LDy AR FVENTIED (No.29) ZAabETCEREINTZWV,

Dy BTV = AR EERRHESRICARN L TRV — A RERICAN 5T 5 FE LR y R L
JRFOMBEERHOBEGNEZH O THEHECHAET L2 T - LR HT 2 HikE,
BT AR I al—valilOoONnWTIEFE2EESROZ L,

PREORERICHEEL 72, GEENICHIEN REICHK OF T OB 2MOEL >x 2 /HEST 5

NI A—=4H,
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il OV FR O iR R

[JH 55

n BB R (n—type semiconductor)
4D ITLFETH D Si X Ge IZ 5 fliDILFEE A& L TME (lppm BE) F—E 2
T HERSOEFPMEFHFICADEGERNSVEERLE 2D, 5ok s L
T, PRASEPHNWLN, ZHIE R — (donor : EF&RETLHIHD) b
No, pRHEEK] B,

T R )LF— (energy)
— T, a BB BMREORL RO XL X —[XEH = XL X —TR I, v HEOX
MEDNAF DT XNV F—EZ, KRB A, EZA 777 EHEh BEZEFON
HWEZcLT D ERATRIND,

hc
— - (2.1)
E =hv 7

EARBMRIZBT D=2 AVF—OHBEAIL J(Pa—N) THDIMR, BHABROZxLF
—OHALL, BFALE (eV) ZHWTRINDZ ENRL W, leV X 1 EffFERed
FFORL 7728 1 RNV FDOEBNMNMEIZL > TMESNTEHELIEHZ R L —L LTERS
N5, 72k, 1eV=1.602xX10" J TH 5,

T R )L X —¥ELL (energy level)
A, b L IERAEREVEIEEIRE, £7213F0 X LF—1HE,

T X)L X —45fEEE (energy resolution)
BB BRHFE T RAX—AT MEARET D &, I LT 2 ROFA~T K
NEDEECZ2ITOBLZTHY, —aIZiX, ©— 727 OFfEIE (Full Width at
Half Maximum ; FWHM) TE I 5, FI~ =17 LERB H IO T 3L X — S fif6E
X, A OMERZRTIEE L 00 | HRAERERCA — I —OBRAEMGEE TG S
nNTWb, e LTiE, “Co b d 1332.5keV y fRE—27 @ FWHM TRET D, %
BIZEDI D F v~ =0 ZEEARR AR TlX, FVHM X8 X% 1. TkeV~2. 2keV D i
HThsd, /o, KOEIICZF AT —LEHEOLTEEINDIZ LD D,

1332.5keV v'— 7 ® FWHM(keV) y

(2.2)
1332.5 100

TRV X — S5 fREE (%) =

= F¥ v v 7 (end cap)
TN =0 NEEERBRHGSO 7 A FAZy FO—HT, iAo xcE->TnaH7T
NIZTLEOMEDOX Yy v 7o E 0o, BEO vy HFOWEITITHENT LI =T
LOAFEN, o, R XA F—HFOREITIERY U T L (Be) FOEWARE



BEDI D,

F— 25 (Auger effect)
FhitRBEEBICH DR+, SEEF IRV —% 52 KT X LX—JREEL 72 D
B4, SERLLCHEE F-A i ENn5,

A — =& (Auger electron)
F—=V 2 RICL > TSN 2E F., RIS 2EFOZRLF—1T, = =x
NF— (R VX =N OZE) PORHEFOREZ RV =5 WTEHTH D,
TANLF =L RRICEHADOETH L0, LAY TIMEFREDOREEZ T D, 4 —
T x B ORI E R X RO BHIIHAEETH S,

(e httk) 852 ((radioactive) decay, (radioactive) disintegration)
HHEREN, BEOICHEHNREH LEZVESAZEZ LY LT, hoEEICED
HBLG, BMABMOBBIZL > TaEERBEEENDH DL, (S REL BV,

W8 (decay scheme)
HOR R 0 545 0 MR 2 [ T LT b 00 T MO RO R, B . T R LR —
TRERO = F VX — ALK IR L TR LZ b D,

B A45545 (Gaussian distribution)
eREERBABPRORIINE S Ry M, EHDME b VDND,
EHEm, ¥R ZcD & X | MEREEEEWMm)IX
1 —(m —n)?

m/EeXp{ 202 }

TN = LEEERHERTHEOND AT MO E =7 BIRIET U X 544612 k<

—ET 5, [R7T Y040 S8,

W) = (2.3)

FifE (nuclide)
T D1 - T OB B e 2B OJR O Z R, —M%Ic, EREITER
TH S EEERICI > TR E D, BEIREICH 2HFEMDLEBRMIEY (us
Plb) ¥2EE ERMER) bEEICED RS D, flziX, Vs DAL
CTAERKT 2 PmBa (9 =2.554) 1% “"Ba OB REMEATH D,

B A — Ky # (cascade gamma ray)
1 ODFEFREIZBNT, &2 vy R EIZIERFICHE SN LMD vy #R BhEREBIZH D
JEFAZ DR D BN R D= RV F—HENLIZEE L, £ O MR O 22 100 Y
THEZRAX -0y REBFRHICHET 2720CHKET S, BlxE, “Co @



1173. 2keV y # & 1332.5keV y BRI A A7 — FOBMRIZH D, B A7 — Ky 2K
S D REHBRIE S L~ = U L8 R a0 /3 fERE (s FREE) K0 AW T2,
B A — FOBURICH D v MO RSN THEER%21T>Ch, ZhEThoy %
DT LT ENRTERNY,

6OCO

Ti2 1925.28 d

v 1173.2 2505. 7
B 99.88%
012, L ov.1332.5 13325
. (o]
J 0.0
BONi stable

2.1 °Co 0K

i 7 7-# (valence band)
EAAN T A AT DEHGEOZDIC, EFICHFSNE T RF =TV
KOMDERENTZRAX—FIICHRICEE > TVD (ZRAXF—N2 R), i
RRHFIRICB D TR FOFSB TSN TVEZ R ALX — 2 N & Kl
WV, ZOFTROZF AT —ENOFHE L OEMETH &5, MiE T L
D EWERICEE L 2R CCTEEERD D,

BI%# 475 (function fitting method)
y AT MR FEICB N TE— 27 EE (Y— 7 OEKRGHIHE) 2RO D HiED
—o, ML LTHTUREE (F—72) +EBRX—ZATA UV EZREL, E—27 DF
X, E— 270, FWHM, BN — 2T L DFRT A—FERE L, FORBEMERES
THZ LKW Y-V HEERDD, 740 v T 0 TEEBVD,

y #% (gamma ray)
JELIRRBIZ & D IR FAZ DS, & VARV %L X — O R kL HEAL F 7o (IR HEAL T 72 D B
CH S D ERGE OLF) ThH D, v RO TRV F— [Tl HEMFE O = R — 0%
WIZIEE LY BEBICEREFEORKE= R VX =002 L5 b2, ZHIERE
INSWTED MR TE D),

yHREANTZ O A RV — (gamma ray spectrometry)
T~ =0 LEERBESBEZ VT y AT b ERRET 28 LA~
MV &SRR L CHERE 2 v ET 5 ik, vy R A v R 2 v — (spectroscopy) &
bbb,



v B (gamma ray emission ratio)

1828 (Ba) ¥7-0 HEns vy BROFET, Z0y RIZEHGRMETHD, TOKME
WBREE LR DGEILEEOREEICERETLOILELH D, 21X, P'Cs D 662keV
y BROSE . PCs OB L FEWEIZT D Ly A EEIX 0.851 ThH D23, "Ba & M
Y1245 L 0.899 TH 5,

il F2HI%h 2R (geometrical efficiency)
BRI (F72TREH) ERBEESHROMO YA A MY (BRIFE BRHEE OO BBES) 12T
FHAEE, ABROB AT, IS RIEE 5D 5l T & T
BEh#E1L0/4anThH D, Lo L, —RICHRIE GUE) SR EmIEENZENOERELOIR
MY ZFFHODOT, Bfliedt B CERMICEMPEHNRZRET S LITRETH 5,

L& (forbidden band)
REFEMEFHFOMIZOHLIBEBFDOFETERVIRLE =N N, ZHRIZEST
MEOBRIBHEENRET D, A7 B S CITR R OmER K E <
(5eV F2EE) . Wi (0. 05eV BAT) BBEOETITE FITM=ERITHE S vy, — .
Fob= =0 LR O L HE L 0. 665eV TH Y | IR TIXE 7 M8 K Ik &
NTLEIZD, WERERIREICHA L THEHRAIRS,

72% & (depletion layer)
IEAREHERO p T EM E n"EROM O MER T, By VY (B EEL B
IR DI WEHE Oy (SRR HK R S) 20D, T ISR MAAG LT
TRAX—DRININDE, TOZRAX—|ZHAI LI OET - EAXFN S5
NTEEVREET L, EMEEERELE bbb,

774 A AKX v kb (cryostat)
BEKER#, flxIX, ZF~=0 L REERKRHSR TRV~ =0 A5 d a2 iRk E
FBREBICHHALTEY 72D, P UAEWRITIZ TAFAX v FNICHREEEINT
I/\éo

% %h% (counting efficiency)

HEME (FHEER) 20 6 B RE £ 7o 1T MR EE 2 I E T 2 2 O HI W 2 E L, B e
A (Ba). MIET DHEMOMMFEEL, EWRFHEEEN (s7) &7 5 LiZIReaT
N

TA,

ZOBBRICIE, BMENHRBEEIN TN, BHGBOALOHE (RESEL LW

9) VD EZFIIRMAFPHNREZERVWEGRH D,

€ (2.4)



FH TR D AMED X (uncertainty due to counting statistics)

PRI & O FES B O it 6 K OV # O T2 RITHEEHNR T U A L ERTH D
7o, FHEUE (F72ITEHECE) bREINREE AT 5, FHEEOREE T b X
IRT VoA (RTXA U A040) IS99 DT, FHEEICK L TP SN DRE
IEHRZT, o=Vn&RIND, BF. WEMIE ntolilshd,

B FHEGERZE (counting error) & W HFEAHWVWHLNATE T,

v
v

H#FE (counting rate)
FHEUE A JERFE TR L2, AL s A WD, vy AT RAETIZ, BE—7
mAE (B— 27 OIEKRFEE) 2 ERM (74 7 %4 L) TERRLUZEIZY — 7 5
Lnbig, BHEIIZ, cps(count per second). cpm(count per minute) %@ Bifif
BEDI D,

WH TIRME (detection limit)
HERE & JESME (HER. HERHSE) DR bz & &, oHrxtg & e 5 fE
WZOWTHREHTE 2/ & (fH),

K %h= (detection efficiency)
HEBEIFELIFIERCERTH L, RMFNDELZEET. RHBEAEOFEZE
W28 H5,

ot — L2 FEGEL (coherent scattering)
HFEMEOMHBEAEMDO—2T, ANEFRZEZALF— (HDHWIETEE) 222 T
W2 ZDHMDH%EEZ THET 285, REHFRNICBWTIEZZ 2 60, i
TOWRENER LY EWEGAEZ LA U —#E (Rayleigh scattering). YT DKE
DI LD EWEEZ I —/EL (Mie scattering) & W9,

2Lk (Covell’ s method)
AHEERIRE L b Wbl v AR PAIIFEICEVWTE - HE (E—2 O
BREHEE) 2RO D HED—2, U — 7 HBNOFHBEEZHEAE L, ToPICEEND
FHBMOFEEZZE LS HiE, E—7#HBNICMO= XL —D = 03d 5 &
TX, ZOFEZEENICEAT L Z LiIETE R,

BEL (scattering)
WE L O AEEHORER, AP EITFMEZE 2 5814, BELOFIZICB W T, B
HE3 52 TCoORAHOEDHEL L OCEE = L X — 22N WEE (Bolhik%
MR E) ZWtE (elastic) ®WUGEL. 223 H 286 2 IEHiME (inelastic, non-
elastic) BEL&E V9,



BERT (B) %% (mass attenuation coefficient)
BN &Y 7= 0 o AH B AE Wi .

VT NERS—T ' —7 (single photon escape peak)
VUTNTF N A== b0 ), HEHT Dy MO TERE
AR L, AR LEBEEFRERL THRAET S 2 HOEFREBEIE T (mec? =
511keV) @5 H L AN THENRZEZ L, o 1 E23AHAAEH 28
HEsA~H 2B RICEI I —7, yfOZX VX —FwE T, Bllahdx
NE—T, hw—myc? THhH D, £/, TOE—=IBRIZI Ry 77— ROEELZZ
T, TR =M lkeV BEDIENY 280, (¥ TNV 25— —7 ] 5H,

A~ k)L (spectrum)
RO =RV X — A E T T SNV AW @AM a9 08, —KIZIE#%EEZ NS 2
EMZV, a MR BMOBEIL. TOZIAXF—DAITIZIFEMEE /e AT hLEIR
T yRANT MV OEEIR ARITHR S OFBIAREN TRIL S v @l R E
FTOZINANX =AML 72b, LrL, EREICBRIESND vy AT bvid, ZIRET
DZRNVFXF =L TNV AR E~OEHEIRMFEIZIHE W T, R EB M S %
fixdD TDHE] OFEDIZIEN ST/ VA E M ERD,

EHRS5A A% (normal distribution function)
O AGAEERE L VDbNSHEFEBTH D, [T R 05%H]) W,

FFL (positive hole)
FEARDOMEFHICEFAFEE LR VIREE (L) 25 L. A—r & b T s, Al
MOTEE. %1 . FOHR OB S 10 o CA Sh 5. S5 A EI L7 &P
TlE, BORF» OB FVNELICBEI T Lo THMERT 2D, B2k
HUZEREFICIFIEANREL D, 207 v ARNELR LB OHHICH > CHEl L i
ELDOT, BT B EARRESAENTEET 52 L1225, Ge X Sifian TIE, BHH
B IRERBREOBHELFFOEMX v VY (HEK) L LTHAIERFICHEST 5,

2703 (total efficiency)
HHTZRAX—D y FOFHALT NLIZBWT, E—2Z 2G5 AT M2 ED
FHEUE (BT v & RIS £ TO/ROFHUE) (2T 2388, ©—27%)
Hhe, =7 « b=HNEEP/TET DL, BNETIX
&

T:W
BEMOFLEEZEDLIHELBORVNEENRH L, TE—2 - F—2 ] B,

(2.5)



XN (relative efficiency)
T =0 R ERBI SR OPERRIEEE O —, 1332.5keV (Co) @y #RITIIT D Ge
BHmOE— 2733 37 ¢ X3” Nal(TH) v FL—a Bl DOE — 27 &D
CEFRESND, Ge D E— 7 e, Nal (T BHHER D V' — 7 2 Reyy, & T2
R HR ey (%) 1

Ege

x 100 (2.6)

Erel =
ENarl

72720, %o SR EZNEFNOREERORE E TOHREEE 25cm & L CHIET 5,
T, DL Xeyy; =120x1073 TH D=0, ML Ee . (%) 1ZEROKXDD B3R
WL ENTED,

re1 = 8.33 X 10* X g, (2.7)
BIFECiX, MR 20~40%FEE D Ge MHEIN L HLITWD A, ZRITix
100% %2 Hftabd 5,

TN Al —TF " —72 (double photon escape peak)
ETNTH N A== b0H, FHT Dy MO HAGEN TE R AERK
AR I UVERLTEGE -2 HBE L THRAET D 2 H 0 EF R EHEOE T (mgc? = 511keV)
WA ANTHAEERZE TRESASHIBRICE I E—T, vy O R LT —
Fhvk 358 BISNDZRALX =1, hv-—2myc?* ThH D, VIR fF—7
v—7 1

F v K& A4 L (dead time)
ARERER & B FEIEI, AR L7y B OESRBIICESTRM, € OREENIZRD v
BMBAFHLTHUEFT LN TERY (RETHD), VITAVEAL L (Fy—X
ALEBWND) &g, FTAT XA L5, ETHET v REA Ltpld
tp =tg — ¢y, (2.8)

Wil #A#L (internal conversion)
JhERREIZ & DI Y, WUBEE T (K OBLUEE %) =23 vX—% 52, £V
WXL X —HEMICEB T HHR, RE L THEE AR SN, NS
Ly MOBHIIBEBERICH Y, NEERT - BROICEVRERFE, hSnzxx
—EMEOHAEITEZ DT, E7o, NERERIENE Z 5 &R X B (34—
TxEF) BRI h5S,

WHl#A#L%E 7 (internal conversion electron)
NI IR Lo TR SN 2E T+, TOEB= 2 LX—%, H5T 211 ¥
MDOENOHEEFOKEZAINX—ZEWEETHD, LK -> T, BREICEHA
IRRANT MV EERT D



INJVAINA VT w7 (pulse pile—up)
2 U EDOARSNVAEERERVH I, NANT v T LIAEE D/ ARG &
FBIIZENETNDO /L ZADWE E R ZEIC L > TR D, R %E2n (s), 2L 2D
MR (KRR 0ICRDEER) 21 (s) &T2&, XAALT v 7D (s7) 1In?cT
D, MABEOAR7 MVRAIETHEE 720 | B — 7 5RO R FWHM O K
HOLNFE—IBIROHE & 2T,

Ny 7 7% K (background)
B (BRI ORnWeEEHLLWIEHHEEZEERNWT 7 U 7R B W L X OE
BHETLIIAXT bAVEWVWS, y AT ML TE—7 HEZRDDIHHICIT, ©
—JHEBRICEENDEHH D EZ NNy 7 7T REVWSI T BB D,

Pk (half-life)
I DAL T DL T DA REIC R LT, MEEEDY 1/2 ([ pEER 2V 5,
BWHIEICEAOHETHY, b0 T 1 BRIV EIMCEL, Enbo Tt
BELETH D, P 2T, BB 2, LR (t=0) OBHEZA LT DL,
RER el B 1 DS EAITIR D L H Itk E N 5D,
A= Aot XS A:AdawT (2.9)
2%, In(2)=0.693TH V| FEMEELEBAORKRIL. T=In2)/ATH 5,

fEME (full width at half maximum ; FWHM)
A BEANRT ARy AR LB NT, E—2Z ORKEOESOESICE TS
2IETEZEEIND, U=V OBRET I A NMHET 5L, EHEREE ORBRIT, &K
(2.3) B3RO B L, FWHM = 2{/2In(2) 0 = 2.3556 CTH 5,

p M -E (K (p-type semiconductor)
4 DITLFETH LD S1 X Ge ([ 3flidcFE a2 MM L L THE (Ippm FBE) F—E
745 L EABAEUEEROR OV EERLE 2D, 3MliDITE E LT, B, Al Ga,
InZENHWL, ZIHiZT7T 7874 (acceptor : BmFEZITANDLD) b
No, In K] 2,

v — 7 %3 (peak efficiency)
a AR M D WIEy AT PAVHEICE W T, E—2 OEKRFEENLHE
MU R EZ W), R b EAMRERE LTX, BV — 7 OEREHEE R, HIR
MO SN DRERNBEOBBNBEORELIE T H L, B— 7%=

=2 (2. 10)
S—I .

10



ERIND, vy AT PR TIE KROBEERERR T TH L, MR RLF
—BIOCMERE O DA A N VKT DI, B RIS Y 220 SRS 8 70 il 1E
Krzalel tbdd,

B — 7 2R (efficiency transfer)
PEBROBRE = WEHAFEO - THY, HIFEOTAA N THLALY
— 7R, FA—HEHBORRIME, B4 A M) ORBHRIEIZKIT S E—
7RI HE T D Tk,

v'—27 « a7 bk (peak to Compton ratio)

Tw =0 NEERR &SR OMERIEE O —D, —KAYIZIX P °Co D 1332. 5keV vy FRD
v—7 omS GHEUE) oA N7 MBI D 1040~1096keV [ D2
BT HLTERBSND, Flv=0 AEEEBHBROMG RN REVIE L,
T, TR —DRENFEWIEE, =7 a7 F U RIIRE RMEERT, @
D4 TlL, £ DML 30~60 TH D,

v'—72 « h—% )Lk (peak to total ratio)
HBOHZENX =Dy BOFHPARXT MIZBNWT, =73/ 208 LEXIN
Do B, BINRIFT, E—27 250 AT MLV AEROFEME (K EEE =6 &K
mEE CORAFEM) NOEME LEHEIERTH L, —KIIZ, 7~ =0 Ak
MREWVIZEZEMAFEHOBERNRELS RDIED, E—2 « h—=FLHITKREL
mo. (&R ZH,

v'— 7 1 (peak area)
=7 HEBICB T O -7 O ERBEREHBEEZ VS, yBRAXT FALTIERN—2XT
A ERGy DFEHEAEITE E 720,

v’ — 7 848 (peak region)

V— 7 mEEZ RO DO ET DT ¥ R/, T 5L (2 ~uik, BGE Gk
)Tk TR DA, PEE (FWHM) Z ¥ LT, SO % 3 L% 3XFWHM &
THIENZW,

FEAERR IR F 72 13 UEEUEl (standard source or standard sample)
WO REDS IEFEIZIR O AL TW AR (F721%, A, MxhlEEETREIND —
WHEHE . T & OEHIE CIRE SN D “IRIEEENH H, MHENE THEDLN D
PEMERRR L VERR R (reference source) & b Wbiv, HEGHIEIZ X 2 iU GE Dk
E. FTITEHEESROWEIEDLID,
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EYEMF 72 (standard deviation)
I MMOBHT — X F 13T 2 DELXDEAVERTE T, HBOED}
FRTEZSND, ERDMEE (F 7 2A5MBE) BV TIEOMA DN Y 23
T, R EEZcLTHE FLOOLeDFHNOBE/EITEEOESMEICRT L TR
68.3% 2725, £7-. +20TH 95%. +30T#J 99.7% T 5, FHEEOFHF LI
BOWTE, GHUER R T Y VAR D £ 5 & FHEUENDIE R oy X, oy = VN
RHBARTEREIND,

RE&EE (dead layer)
Ik oThkbhleZ 32V F—OKRBOPHNEFICHFETERNEH 7R, FE
BRRHAEEN DO, 7LV~ = U LB H A O R dh OSMAIZ 28 n"type D & O Tl
ZDEZIL0.5~0.8mmBETHY, ZOHSITE =V HEBEMEOFEZITHFS LR
KB TH D, 100keV FEL FOERT AL KT IXZOREBIZL > THIBEIND
T, BFZRAX—RNE N EHBEIENETT 5,

43 fiRGE (resolution)
TRV X — 3 RAE D o | TRNX—70fREE] B

W

7 L L (Bq)
EBEEALR (ST OMSRED HAL T, 1Bg=1 L/ LERIND, VT DU
%ﬁtiof1%3@K/~Nw%ﬁig%xft77/xw%ﬁ%%mﬁvw
(Becquerel) D4 HIIZH KT 5,

NX— 25 A4 (base line)
vHREALT RVEIZBWT, B — 7 OFI% O E A0 Bk LT W A REDOE S,

AT YV 434 (Poisson’s distribution)
BEBO =R 0O —Fl, BB OELEO X 5727 X LRBLGIIRT YV 55 4m
(ZHE D e FHEEOREHLEIZE DI D, FEOFHEUEMICHT LT n7e 5 FHEUE
R T HERpM)IT
p(n) =m"-e ™/n! (2.11)
c2=Y(m—-n)’pn)=m KLVIEEREIL oc=vVm

NIEERFZcE ZO T, ntnE£IND, AT Y U ofild, BEIEO H O IEER AL

BICHEHAINDN, mBPIBEXZ 20 Lo LI Ty A5MABEEEIFIE—EHT D,

I#E v — 72 (interruption peak)

VEEOWEN LICEWEAEEORBERRG G ITR <,
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y AR PVFEIZBWNTHRITTGR Y — 27 23~ ik GHEIERREL) % TR+
L%E . TOMMTEBNICFET SO —7 2iFE e —7 2o,

& S (radioactive equilibrium)
o DU TERRE (BikZRE) NEEAE L CTAERKT MR (FHHREME) DR TH
D, FREBOFRMDNEEEO W LV EWGE, FREEO KRR IRRR &
EHITEIML, RO 8 HREERE L LABIIBBEEO KN E L —EDLFEDR
BRIZ72 %, BEEHEOREMNI A~ T R O R 23RO TEWIEE L. K
firl e MEEOBHBITIZIFELL 2D, €9 TRWEAIX, FREMEO K6
FBEBEOBRREL Y RE Y, WERNR—FEOWELEH LD,

ETrTHNE I alb—2 3 (Monte Carlo simulation)
L AW TEERFESCY I 2 b —2a U ET) HIEOKRK, vyHBREWME L DOHA
ERITEENROBELE DR 2 RERNRFROMAEDLDETHLIN, TR H O
MEGOEA ORDBENEZILELZANCYIaL— L, TNE+0REIKEEY K
FTILICRY, HEHALTWOIELOREAEMELFHAET L, MERABNORAELL v
P BRHBWICAT LRV X — 2 REBIIHE T2 ERORAERE LR T L 2
ETE—IREFHTE 5,

FA 7 H AL (live time)
ZEEHINHEZHCDREICE T, HORH (V7 Z A4 LE2iT by r—X
ALEBNI) XL TANASNAVZADGRM (7> & A L) ZMiE L7 HlE K
M, il 2 DANTJ SV ADGHRERIZ X > THIEREINSHESNSTH, 74744
DIV TNVEALETVELS RS,

F X LAY A (random summing)

BRI DN D Oy (B PTCs+1Cs) RCF U D 7 DA FR IV S
iz oy B (] PTCs+PCs) BMERMIIFIERBFICHRE SN 58S, Z0BENBAE
L7 a. WVANSRANLT o TRET D, yHBOAKFPENT D &2 DORAENEE
TR0 B xDyRE—T ORI ELECD L ERD, B, ZOBRRITL - TH
BT D=7 1%, FHECERICE KA L, FHECENMMR T T 2 LBEIHADT 8. I A
r— REBBICLDZV A7 3HERIIEZNZEEREFE LRV, FEEICLDIE
ETHMEZXNTDHZENTEDL, WAL ARAL LT v 7] R,
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LI 55

ADC (Analog to Digital Converter)
~VFF X xovBEmaoHTas (MCA) O — T, AV ADOREE RV hBEALOT
FTrrE) EF ¥ AN (FTYUXNVE) (ITEET DR

FWHM (Full Width at Half Maximum)
PR, TEEmE) 28

FWTM (Full Width at Tenth Maximum)
E—Z ORKRMED 1/10 DF SITBIT 2 BIETERZSND, —fKIC, FIHM OIFIF 2 fiF
DiEZTRT, E—27 ORFMEZ, EE L THHEZRAF—IIZB T LT A VORES
WL TREDL, FNMIMZE— 7L THEILIEEEDERZ RV —MOIE%a, &=
FNX—MDOEZDETDHE, =7 OIFEMHIEIIRATEIND,
a—>b

> (2.12)

v — 7 OIEXHE =

HV (High Voltage)
BHEICEINT 5 &EELE. -3 mELEEI (high voltage power supply),

MCA (Multichannel Pulse height Analyzer)
~ IV F T v RV AT A

PA (Pre Amplifier)
TN T T iE HEE 2R,

ROT (Region of Interest)

HB (D) fEik, ~VFF ¥y 2SI TR, 5T vy 2 AhbfhoF v rL
WO >THREIND T ¥ RVEEEEZ WV D,

14



53Ty MRIE O AU

TN~ =0 NEEEBHECL D y MAEIL, AR Ly Ob1) e & A
ERZ LIEmRET 2mlE T (CRET) 242 2 LI X0 RHERICITbN S,
BBy AT 2 e OMBEIERAPEZY, TRETHBELLD, ZORT
DBEEIEAICE Y Fv~=0 AfRTICEFEAGHSTE, T OEMZINELE
REFTICEZD T L THHEG S LTEIET %,

ZO7D, N EME (RSB LOEUME) LOMEERNITy AT b A K
U—DRETHY, FICRICE~D 3 MEOMAMFEHANEZTH L, REICEA S
5y BICE o THRIBBENBFZZRAF—D AT L (BT, T2 b Lnd,)
i, FELTREBOFEBICE T 2H -5 WEZEOMAEHICL > TH< B
D3, OMIZHERARE O E DB T D HAEFERIC X > TET 2o B (i
By MOXHM) LD bOREEND,

3.1 y#EMELEoOMEEROREER L OWEE
3.1.1 JeERR

y BRIE TNV~ =0 DREEREEOAERMANICAST L TazxrX— (E,) &7V
Y= U LA OPEEF (K ELELEOREE . e A ¥—DIZ5EXTE, —1
DEH =RV —EROFHEE T CLEB LBV I) ZEKT H, ZOBLGITLENR
EWbitd,

E, N KBROPUEEFORET=RAF— (Ig) XV REWEEE, K 80%2 K kol
BEETLEOMABEEMNT, 2013 OWLEE T+ OMAEEATH S,

HEMROMER (RTOPPEETFZEHL) Ly TR F—DIFTIF-3. 2 FIZHAIT
L0T, MEBAEZRLEF =0y BRICBWTHERMEAEMAENTH D,

BHZBICAR Ly BOARBBDREZEZ LESHE, vBROESZT X AT —RNRHEIC
WL Z4v, A7 RV EIZiZE—27 L LCBllllans (EBE—27 LEEND), v ik
AR RV DHH, KBE—7 (B FAX—RIRE—7 L 50 9) OBy RO X
VX — IR & BUHIR O BRI E ISR T 2R AR > T\ D7D AT RV IX
BT Z2XRE L TITOND,

— 27 ML EORE —

(1) BRI N TRETAETOF L~ = AEE X B E - IIBEASNICRAET S
F =V 2BTOZFIAX—DAFHINCE L, ZNONE THRHSBAKIHBNIC
WINSND7D, TOEFHOZINANX—LHEB LT O IV —L ORI ALy #
DEFRNLF—(E)ICHFELV, FLAEDHE, LEDIRTITy MOET RV F—
MR END DT, BETLHIME Iy MO EM2 = XX —FiH%E
FFo, ZTNEHR—RX VX =M% EY, A7 hrfodEr—2 (K3.10
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E— 27 PP) L LTHIHIEND,

(2) y BT X—=2EW (B ELZ 100keV LATF) HFHAITE. B H A B O A S 1 UL 67
TONENROMWRNDE VD, BAELE X BABRHBICRIN S FIcH S
ENEE D, TOHBEITIE, yBBOZ I AX =D Ge-XH (FE LT, KX ;
9.9keV) DT FRNF— (Ey) #7ZLGIWIME (E, —Ex) [ZHYT 2 HEZ A%
AT D, ZOBRIIAXRT MAFIZXHBEATF—T =27 L LTBHEIND,

(3) SHEMREER B FORWELYMEICB Ty BICLDIHEBEBIRBET L L, £
OWE RN THAE LM X Bho4A . KX 72, 85keV, LX : #J 10keV)
DI AR L THREENS (M3.1 O —27 KX), FNaE I3 R s
OHRMEEZES ImBEDOH FI LR THEY, 612, JE S mn O T
o,

3.1.2 a7 b UEEL

AR LIy HOZRALF—D—HNES (PEEFTHLHBEETFTH W) 5
S, y BITHBEETIC, BV OZRIAX 2> THELT2Z RN D, 2D L X,
YyRIZZT RV -~ ERHEBAERBNOBFICE2 CREET (a7 BT
Ebn9) BARL, KVERVW=RAXF—O8ELy B (E,) &5,
iﬁﬁé%ﬁ%%@m*w¥~(@=@—@ﬁm%ﬂvﬁ®ﬁﬁﬁmwfb THHA
EROAEZLICR RO T—EIZRbT, R LT =M% %ﬁﬁ&
725, BUELAS 180 DA, ary S N UETIERRKOZ R AT —Z L HioAi
O (T Ry eyl 0)) ITHYT D,
5wv:¢Amﬁﬁényfkyﬁﬁ@%$myﬁzﬁw¥~ﬁﬁ+kwﬁ%
100keV <HLWETIHIZIEF—ETH Y, TN ETEHE=RX AT —I1Tx LTRSS 725D
% & 725, 150keV J:k)ﬁ&b\:t;ﬁzbw¥» TITEBIROMERENEND, ELL LT
HEBHROMBEENZ XL —DHME L HICREL PO Lar T N BELOHERD )
NE 7DD T, BHE keVUL EOZ XA F—D ¢y BICBWTHERBEEEHTH 5.
BB, TXAX—NEbLARVWHILTH DI —Lr MELIIRHSBNTE S 2o
KHRWVWOT, ZZTIEHERY EFnwz & eds,

— 27 ML EORE —

(1) #fEA~NT fr (a7 by (3.1 0 CE) K AKRxT R/ — {10 E {5
7)) Wy MERALF—DEREIZE AR ND T, AT RVENTIZ XM D
R, Lav L, HUEL y SRRV TRHEHZR AN TOEIRZE Z LG4,
ZUDICAELTEary T P B O RAX =L RIZELEHBFOZX LT —D
FHIAS y O XN X —ICF L, fMRELTARy M XL F—IZHE TS

16



MOEEFEAET D, EEOF NV~ =0 L8 KB TIL. BE keV 2L ED v ##
fﬂbf Y. COZEOMEEANEEY—2 (K3.1DOE—27 PP) 25K 5 +E

LM TH D, MHBOFBEIEMNB R EWIZE LR 0L EME AEROfMEN
%<@6k®\x&&%w¢@%%€~7mz/7h/ B s < B~ TR Y
I RTORERER D,

(2) EMAESERIME BN Ty RICEDZ a7 MU BELNAET D &, BAELZH]K
ELMM%&HME ICAF L TR EN D, HEL y 8O R/ 30X — 1T HCEL A 180
EOLAITHY L (K3.10E—2 BS), AHfv#rO= R/ ¥—F Tt < i 5
MEld, ZORRIT y HIE - BHE - EBRAEOR O A A bV ITRAET 503,
BOELA Y 90 EEUL E % G BELA Z v, SRR O WA E K& < 21
E. ZEBGL QB EORGEL) b &S THRGTEGELIC X D A XY F Ly &
Wb EnTED

3.1.3 ERHER

TRV X =1 2mec? QEOEFOFFIEEET XX —"=1.022MeV) LLETH 2 y #
WIRFLFEO 7 —a UG @im T 588, v #2AHERL TEF. BETFOFEZEkT
L2ENRDHDH, ZOEE, FAERLHPEERE O RLF—IZ28MITEZ 50,

HAELEEBETEHGBETOEHZRX LT —ORMIX, yBROZIALF—2D 2 [HOE
DFFILEET RN F =% E LIV E (Ey—Zmocz) L%,

BRIy B RV =03 2myc? L EDOGAICE Z AR THY . £ D
Ly MR VX —=NEWVIEERELS 2D, Lo, L 5MeVIZIIT D iERILAHMEAAE
MDD 100 5D 1 RETHY, EHIETEHNZ X ALF—ICEWTHERMAEMENTH D,

AL EEEE IR BNTERS T R L — AR, B kL F— (~
0.1eV) BELRD LHEFITOBGICHFMAET L2EFLMEG L THIKL (B RHHERK
(annihilation))., 2 DO &E T+ HEWBIE T (E=myc?) IZEHBIND,

— 27 ML EOBZRE —
BT TEEOM R, MEHEBENE TRAELZ LT, BlEHVTHEBEBSHESCa 7 B
VEELEE T ENC Lo T, AT MLICIEKRDO LD m X — TS T S H

HEBBET S,

(1) 28 OFEFREBROCTF LA ZE T IR ESIMNIEH LB\ RITF TV R 7 —
TEwbiv, HAEFIIROEICHYE T 5,

HrikREEICH D EF CGEBHT R A X—20) OHEmZ XSmO (E=mec?, clIieE
FEVIZ kW = R L — I TH L2,
: Jﬁ?%ﬁﬁ’rﬁ%&“ﬁ@)\lfﬁt%ﬁ&‘@biﬁk A EDN 1.5MeV KV ARV y AT 5,
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E = E, — 2myc? (3.1 D —7 DE)

(2) 1 EOEFAHEBE TP HEDREZEZ L, o 1 @ITmHGSIMIH 2B ERIT
YINVER =T b, HAREFRIROMEICHSET 5,
E = E, — myc? (¥ 3.1 D —7 SE)

(3) 2 I DE XMW T2 M7 & bRHEAN THREDRZEZ FHR TR R VX
=R L < HOESRROMEICHSE T 5,
E=E, (M 3.1 DE—2 PP)

4) 1EELIZ2MEMOEFXEBEIE TGN T 7 M roBEL 2R 24, HE
FlEGE oMM &b, (K3.10CE XK R —[OEKE AT FVEST)

AR DO A AEAREWIZE LFL (3) OMRITELS DO, AT FMLHOD
v—7 (K3.10o—7 PP) TREL 2D, =2 A —7t—7 (K3.1DE—7 DE &
SE) 35 & OV o 1 AR kI A 3 5,

Eo. SEMEERIDE BTy MICKDIEBFHERNET DL L, T2 THAE
L 7= B AR B DA HERICAS L T5llkeVDOE—27 12725 (K3 1O —7 511),

BB TR DN T T 5 & EOEEHEIL 0 TIXRVWD T, ART 5 E 7%
HRAE LRy 77— ROEBEELZ T TRV FX —|L 5llkeV 25 E1keV F2E O
AN THET 2, ZO/E., EFHBLFOREE—2HL2WNE v IV —
TE—=JIE, A LZR VX =Dy ROED E— 7 12 _XTED IRV AR Z F> D T,
AT MVIENTOBRICER T2 HERH 5,
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count

PP
CE
SE
DE
BS

MC
KX

KX

S HaL T b UG
DEE IR D REME X R
511: B2 1M B = mgc?

tEE—7 =E,

AT by V=E, = E
TN R =T Y= = E, — myc?
BT NVT A — T B — 7 = E, — 2myc? PP
B EANRT b,y U=FE

E'min = Ey /(1 + 2E, /moc?)

BS
l Sp CE

511  DE /////////// MC

=+

energy (keV)

X 3.1 yH#EDHAEAEMIZE > THIL~=7 LB KK HENICAET

DT R NFX—500% [3]
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3.2 Y— 7N

BT g VX =%y MARHIICAS L CHAEERAEZRZ LR, K31
CARTEIBRZRXAXT—HBELND, FEOREO vy AT ML ZHE LS
BIIERORRDZ XNV =0y MPBIBIET D72, AXT MVITEND Dy #j &R
HEsE OMAEHCE LT RXIAX =DM NER D B o T EBHERIER & e D05, BT
MRERDOIFHEL—7 (B VXF—RINE—T) OHXLTHD,

”%E—ﬁﬁ\ﬁﬁ%%@@m*»?—@vﬁ’iényfbyﬁﬁ’ioféf
LR O LICEH R > TR SN D, =27 OFRIEAT T ASHITITIE T
éoE—ﬁ¢®%&*»ﬁﬁméﬂkv%®i$W%—_%ﬁb\t—ﬁﬁ%(@ﬁ
iy 722 LGl W2IEBRERL) (ISR E B ZEZ Lic y SOOI A3 572
D, TNUHEHWDLZ LIZLY, yHRAHBEEORE (GEME) BIOERNATRE & 72
valn

= LT v 3 Ey g X —ICHRAT H72DICF =V F—KRIE, ©—7
AN D vy RO & KD 51 it~7m4(Mmﬁﬂ#%ﬁﬁéﬂévﬁﬂ@Mﬁ_
AL, BHIENTZAX7 LV ETRHREY — 27 O EREHEZET H2HE) OKIEZIT
STRBLAVERDD, REFEZOWTIHE SE RHEHBOKRE] 2280z &,

60Co (1173. 2keV)

100000
[ ]
' .
10000 °
o
+
5
S ° e
1000
[ ] [ ]
® O. [ ]
000009940004 ° o.............“
100
1164 1169 1174 1179 1184
energy (keV)

3.2 Fu==0 L EEEREGETHLOND y MAXZ BLONEE—7 OJFIR

3.3 HHEMIE (A7 MAMITICEEL 5 X DHHD)
3.3.1 WA ag T U RME

HEAEWFIZH IO v # &2 RIRFIC T 2 A JE LS 6. EEE O 723 6 a
WZERFICAST LTRSS, Enbofmot ) Eﬁ%éﬁ‘é\_kﬁ)%éo gy
Lo af T URAMEH DWW A% E (coincidence summing) & FEIEHL S, 2 {#
DA B ERFIZHRHERIC AN T 2562 IRET 5 &
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(1) WMAORFNETFLF -2 RHGHREIEAN TR & MTORXEFOZ R F—
OFZHE T HHNMES (Ph - =27 pEND) 2E7T 5,

(2) —FHAWIEIWFONEFNa T N oBELE T H L AT ML OEE S IZFE Y
THHNEEEET D,

(3) MHEDOATERENE ZIZE., SR —0 BHH DV IT EC BEEE SN
BUTLE S B XM E DY L ENREL D ERD D,

ORI BRYLHERELD L, WMERNGRET L2 X NLF—WILE — 7 OFH
T TADT, AT MOEBBITICBEVNTIZFOHENRNLEL RS, VL5
R SN D v RO EBRIC K > Tk 5O THRBEOBELAEITKFT 5,

Y LB R OMERILT T OB BREORHDBEORBICHEI T 272D, MHIFEOR NS
HEFTOREIELHEEICHEND, FA~= 0 D EHERBEBORBENKREL R 5I1EL
WENEKT -0, fEINETHS,

3.3.2 HCOWIX

y AR AR O FRGTIC AR T 280 AT 251X, MEEEICB N TR Z &
DTERVWMHIEED 1 D Th D, AEAEEOHRIFELFRIC L 2N H I (R
BFREMRIZE 2B BEOFTH Y, FHZEEREHIE DL E O X 5 I AR E 2 H
WO EITHREDOMIENRAIR TH D,

AT OEE I > THEBENTZ y IR FEICEAD TR LX—%2 o>, O
AN F—ZFFoREBETHREIRICARN L, HAEEHORMRET XL X =03 IR IR
NENTEZBAICOARET R AT —RINE —27 L LTHND, v #RALT b TIX
INZEMTRET H, ACRIUICEY —HThb=Rx X —Z2 Kooy HIX. TDH%
RHERICAT LEHG A THORET XA X —WINE — 7 24T 52 L3, fRe LT
v — 7 WS T 5,

BTy e v —, RAEHEHAOME, B OBIR, BldmoBIRkE K& S,
Mg AL O F A N FEIKFET HHEMERBRTHY . AHEABANTOBE IR
BUTE %L I b 28R HDHZ EMOLMIEIIRARTH D, MHEICITHE~ il
RO 2 HE L CREVER, ME~DOIKRGEMEERD D FERD DI, BEOE
WEL OFEERIREZLE LT 52 Lo 0T LHBLENRFIETIER Y, BEAEN
HTO y FROHCWILZ B ICHIET 5123, RBROHAME» LR ST v &
DSBS A iR 9 2 BRSO E L 2 T AEAER 2R LA T huE e 5 7
W, FOEDICITECTAINAMBYI 2L —2a U RMNATHY . Yiklier £ L
yRANRT NARET Y 7 h O =T BB E b, LrLanb, ACRRBEET D
W EHME LEZETAVERETDHZET, YIalb—varEHnenEATH,
HRIZREESND b ODOEFMICH CWINAHIEZIT O Z LIXWRETH 5, BEEREHC
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Xt 2B WO IEFTED B2 &k 1.6 1R LT,
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54 HERES

4.1 BREHE K

T =0 LEEERBRHSR AW y AT b A—2d RIS HZSE OK
&, BTEMEELGS, MRz mAT 2 EE LG L), HEEE (ﬁfﬁ*ﬁ MIPHEES . £
B E TR . ERkIR S L OMATEE (PCRB LAY MAITY 7 U =7) 05
R Ens, £72, WMEERLZRETOIMER L EHRMRERLTH L,

MCA (% E & T es)
E% ADC
arming % 5 e
W Bk i ol
HV
<=1 A 5 [ S
/j D? Ge Eﬂj]l] (WE%/E)
Rt A € -
il 4 T — X
IR L RS PA
PC
R T AR NN e 7T A
o I E 25 il 4
- T — X RN

4.1 Fr~=—vrEKRBEHERE AW vy BRART ha A — 2 O IR

4.1.1 Zob~ =17 KR

TN~ =0 NFERIS y AR LHHBAEN T2 & y SO )L X =055 O E
20, ZOBTHEMTOMOE T LR AIHEEA L CERL TH, &I
DEFIZECOEH TR L2 NOOBFEEICHEE L CEIL+ 5, 29 LTERL
TET s EAXOBILy =X —1CHpHIT 5, B EANZE2TNET L Z &0
TENIEy MOZRLXF—NT (A7 Fr X U —) BAlfgE kD,

INEERBTH-DICEMED Ge'lZ Ga HEOFMEDOTHEZ A E LTIRMLT
MR EZ Lz p B2 WD, ZFA~=0 LES O v B0 NS 2 4MAZ Li & 2,
PR L 7= EM (n B, B S 0.5~0. 8mm 2, ﬁ’ﬁbfmﬁﬁ&ﬁé)%WD
HDIZ 22 T2 22 0 1 p B A ESD, AMUlO n'"EMIZ T 7 2 WHRIO p EiIC
FADOWNA T A% 3000V BREEIMNT D Z &I J&y@FmW*B"M2Eﬁ@wkéhv
PRUICHREZ2HEBEN TE D, ZOKRE S —BMICIE 30~150mL F2ETHDH, Z D p Il
T =0 KAYE KR AR Tl 40keV~10MeV D y #EZHETHZ LN TE 5,

P Ge FEIRITIE, BENDLIAMBIC Lo T (As, PHEDOHESFEILFEOAMY) & p M
(Ga, InFDH 3RILEDOAHY) BHY, L bITEERBREHZSE LTRSS,
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EHITERZRALF =Dy MERTET DL REEIT BT L~ =7 L s KR 8
ZRWAMENG D, 1272 L. 50keV LA T DK R L — DM E 21T %h =R dhifg o fdi
DNEETH L=, MEREEFE

CIEWK - METHY . WEXSGH 100000
il 2 TR MERR IR & o BRig i 1

X0, EETHZENREE LY, 10000
F 7. 50keV LA LDy BROWPEIC 2
BOT MLy =y LREER S

HEEz AT 258 TH, X4.2
DXy e XBRTHLHEN o0
BETLIIENDD, TDTED, 860 910 960
K= x X —0y HEREL 2N energy (keV)
Al oy RE oy 7o Lie A HA2 n RIS = g AR RIS
WHEZED X512 0. 5mm (F L D ST LXRLOT AE—7
WEBNTERT R LF—0 X MEEHRT D L L,

X 4.3 12— H9 7 FE0AL 2 L~ = 7 L ER R IR O RETE 2R T,

4R e

\ /
QBT
@7 I~ =7 bR
!
)
=19 @#HE (F5 2F » 7 FET)
Gt —L F?
®VFAFAE Y FT T
@ AT B e 4

.-"

®|ET 4 VA

ORIIEY v 7
OF 2V —75

\ D7 =7 —UNA

X 4.3 Zv~ =0 XK R Y SRS & X

P BIARERIC R U RA A BB AL T EBEELDOT, REREZHS T LR TX
(~0.3umE), NV VU ULAEDRKFEFHESOMEZ AFEIIHND Z & TR LF —

(3keV F2JE) ETRIERRETH D,
SRRy 7 7T Uy FEROBHGICE W T, BRSO FET RS A D y BRI

Y LT
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4.1.2 HWHEERE

T~ =7 AfERITEEIEHE (0.665eV) 2N/ E WO IR TIXMH TE P, WKRE
FIRE (77K, -196°C) WA LTRETHHT 2L ENH D, MmitisOmEAIFIEE L
TIHEUTOHFEXBHWLRD (X 4.4),

(1) MEERIZLDHEH

SOLREDORKRERRL (T2V—) ZHVWTHATLIHFATHY, WEEFREOWHE
HEIZ1THYZY 1~2LRRELUTThHDH, EHMICEAEERZMGET ILERD D,

(2) BRAMALEE

AjﬁA%®@ﬁﬁx%mwT%ﬂ#6ﬁﬁf MRIREFZEZEH L2072 Mifa o
BRI, ZEE OERII ) BRI T FEORBIC LV IREERICE 5WmANCHT A
SIREEN RS DM, HFEOERE TIHEAME~OREIINZ VKBS TS,
(3) "A TV v RHA

WERERHAE, ZRLUICERTAZRN L THRAEEZRICERITHHEBEZ B2 D
FHFAT, EBICEELTVD L EICHBREEEOMAETIZE AL LR, BRI
Dlzo THIMNAETH D, Elo, MAMKENEE LS E THOIREERICEIHmH
EAkfECEDEWVOIRLERD B,

(1) WwikzEFmAH
ARAVTLvY

(2) BEBRWA 3) "7V v RIHH
X 4.4 Zv~ =7 LK O m A E
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4.1.3  HiIEH R

AT E IR A X A NI S 2B a2 INE LD 2 EXUE 5 (BT &EIZHEl L
Tem S OEENSNVA) ITEZ THBEOBRIEHIBRHRIZEDL DO THY . AR & HIER
DA UHE—Tx2—AL LTHIET S, BEXMITIEI NSV ADBESKH., /A4 XDERA
i< E 2 LTV 5D,

4.1.4 HEHIELZ (FHEIEZR)
ATEMIRSE N OH T EN D VA B IR L, BEBEOWESIICHE LZFICEBET 5,
HAp 2L 20E S (&) 1. BHESNICAER SN B EICHAIT L K& S 2Ho,

4.1.5 ZHEEE e (MCA)

PRICHIE RS 7> 5 DO H NSV 22 AN 3 L TR (v R E o) 7202 &
T, yfRET N~ =T DRERBR SO BRI L > THRBSICHE ST 3L
XF—DORMEHLZENTED, 7SIV ARG SHTIL ADC (T F v 7 - 72 2 )VEHER)
IZ &> THRIBHIEZGR NGO N1V A0 EE (BE, 7 e &) 27 V2V E (F
X RV) WL, BMEINTZT ¥ RVICHY T AT bV AE U IZEHEE E N
THZETITbd, ZOWMBEELZ ORIV RZH L TITWREREZHEE T 22 &
T, Fr 3 (yBZFAF—I2HY) Y720 oHEEOE A N7 T & (WEoAh) 7
Bohd, OBy HBAXT MV EREEND,

HAHEEEETDIATIOF ¥ 3L LT, vy ALY FIVHIE TIX 4000~8000
F ¥ X NAREDPHNOND D, BESHBRE=42 Y 7 TiX 4000 F v R0 —KAYIC
HWnwoihs,

B, TFEIXT X NVIES 7 at v (digital signal processor : DSP) % Hu 7=
TV H NGB S b L TR Y, RIEMEESO M R EET X VER L T
MCA TR R DM EMRDIEBGFEMLT D, EBELHEOT VX NMALIZ LY | EEtEERIZB T
DHALPREET), =R X — e, IREZICK L TOLEMENRTM EL TS,

4.1.6 A
REEHIEICHWD F L~ = U AR AR AL, SN O OB (RNy 7 7
TUYR) ZRERASELD, BE 4 FAIZHTz 5T 10~15cm JED % TR T 5
VERD D (IX4.5),

(1) MHE

EREE LTHOWON2MEITIT IR EDLbN D, b dsGab H 5,
FTENED ELTH, PFITLABNENSNLGZENHD, RPEERFIZTDHIDE
W (~2mm R EE) T U LMTCTHIED 75 & LUy,
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#h :5em JET “Co @y MBI RIT 6~T%I27 D, MFEMOFITIE, 25T1,
20pp, MBI, e HOHRMEAMEENGEENTWD I ENH H M,
P REL EENTVWDHEA, THRIEETH D *''Bi @ BHFIZ K 5 il H
BHRBICEIO N 7 770 RREL 725D T, *Pb (*°Bi) 25 £ 7
WEHEWEREMEHA WS, ®iEny NEREL THOERT I LN
PE L [4] [6], Fo, PR MIEFmICEH LTS E KX G
75keV) N SN DN, BIFBEICE DNy 7 7T 7 KONk

L LT R,
B : 5em JETT %Co @ y MBI RIL 30%RIH I 5, ERIAIZHWZEA.

FHBMBEO R L OMEEAICEY “Fe ORIEREND D v #}
(%) 847keV) B IND Z B H D, o, Hk o — Rl S
Nigkodicix, METRETKED “Co MEAL TWEHARD LD
T, o LOMAEL THERL TS ZENEE LW,

il CERD KX RO, 7T URIIB LN Y U ARIIOEED D ORI R X
—y RERE S EDTZOICHNEDICHWD Z ERH D, 2L, FH
MEkoFTHFLEOMEERICEY “Cu OFIELIEL D Dy
(671keV) R INDZ ENH 5,

ARITLHNEDIZHWD L8O KX BREICIIZRATHLN, I FI U7 LD KX
B (K9 23keV) WHEAET D, /o, FHBEBRKROF M LIS L, PCd(n,
yIZE Dy (K 558keV) O —7 B bdZ &nb 5,

(2) WEE

BHWELy BOEEEZ DRI L, RBOHLANZES T 2F0HEANL R DX
STRWH A L, HHEI1E 20X20X20~30X25X50cm f2E TH 5",

2L~ R U ERBEFEH LR ZHEET 20 THIIE, 30X25X50cm UL EOWNERE
MULETH D,
(3) HE

WK OERIL1.5~3 bk b,
(4) WERAEIZE EN DA EWE

Ny 7Ty RE48HFMMIE L COALBEMEEEO Y — 7 NS nz &,
15cm JE S DT 47 F ARk T 2 A0S G, vI . M ULARIIED K
FEGTHERERE I IR T~ 2 3R X, MR 256~30% DA CHIET A L £ 4.1 DX
27D,

b FRRE T E RIS SRR IR & 26em OBEETHIETE D L oIS, RS T v FEy v 7 RIS
2Tem BELU LOZEMRH D LEHNTH D,
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K 4.1 EREIZE TN DB E
A 10K 2280 21§ 2087 1 fot fiE Juk
T %L ¥ — (keV) | 1460.8 911. 2 609. 3 583. 2 120
§+§&%5 30~90 50~120 | 200~500 | 180~400 | 150~500
(7 - ek O FH 4R 1%. (counts/day) /keV, fiiZ (counts/day) /peak T %,
XD D,)

HEEBKOFHEENE WEASIT., #HEIZ 2P X E/A L TWAH A

(5) 'H&EEF

RKREBHZEZRE LT IAFTASXy FOEBLLEFHEEHRT L, WEKREZFHBEO
HAIVITRITTAF ARy FOBEZEERTFIZ L DS OHIMAEE 72 D726,
BEFHZRETDIEELICEOEMEZEMMICEHET I ENEE LV,

N

(1) HETR G H B il A

X 4.5 D15
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4.1.7 PE=E

v =y APREERNG A RET OUEEOBBMNREMIIRO LB ThH D,
(1) WEBRSE

CHIEER AL EICIMESE DO ERANEY TH D Z L,

- ZEFREE DR, BT B EARERIRICE 5 RN &,

- B 23~25CREE, RIROLBNI L2 CRELIN, WL 50~60% O HiFHNIZ R
7= T

WD ENREFE LN,

CBRUVVEERIRE A L ICRE LRV &,

-y RIBAEESE DI TRV L,
(2) KRG 2 kPR

CZEFRRI RI AT 20 EEF L g TnD Z &,

s A DNEEE O F RIS~ DR ENEE SN D E AT, AR DO AR E T

TEXAHZENLEE LV,
CERPRG THDH L RMOME, HEORESICEE) .,
(3) &I FEOEEA

- ERBHRELIRIE TITH 2 &,

JERORNDEH DA, FREEENICHELIAEE VWD, ABREIZEEL
TRy NELXBEMILEBHICT LI &,

- BNOTHFEHFEBRICHDER S D720, AV DICHE~Y Yy hERBETHZENEE
LV,

RSy T RS A L CEMMICIEENO I I A BRI, BIEL, ERNO
HYRIMZ MR T 2 2 EMEE L,

(4) Ny 7 750 MR O -0 O %5

EFENOELR T OT R HAREEZK RO Z & GRE OBREE L ~Li3%k Ba/m’
FELIT),

-HEEPH TICHLET, ZNVRENEGLS Ay I T T 0 RANT MV E
ERIFETHERD D, ZOL T HARBR ATV, BRPOT KR E A K
DL

(5) A, Hfik
A OER (1.5~3 ) Z# LELZHFRKRWEEAT DL &,
- MEXRRZIT O 2 &,

PHEBBRRENSETHE, BB RV T T BRNRH D,

CEEFRHAOLREG, EFROXRL D2 EBRAEN~NEATL LTI FrzBVHEDS, &
o, BRAAZRE LAY B2 EiAWNICE S . EiENOZER 2 BRI IR 2575
LA TH D,

THEEOHTOREND T N« brrBRAT L2561, BBEOREEZ SO LHDT
ETHEROMAZ LT 5L L bis, WEEOHMYLZERHLTDHI LA TH D,
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B REICEEL, HUERBELLEGA RN THOBESF SO0 HIEL
SN E IRz LD &,

C BRICHEE NN L,

fiFx 2 LI ICH 5 & T F TR EE D FOR AT T, #HELL /A X
TANBERATDH I THEEIRBTE S,

AERBEMREO O, FEFEHBRE 21T UPS (BEEEFREE) 2RET L ENEE
LUy,

- R E OB EBEFIIAICHET A ZENEE L,

BB OMANCIREEREH 56, BREEHZRETDHZ &,
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56 & ORIE

Fo<w = MEERRHACHE LAY MRS 52 L2k, HEae
FICAAAET D vy MR OEE S L OFERICE T 2 1FHRER 22N TE 5, fif
Wi%%6~ (xR NVF—WINE—7) x4 & L TiTbivd, IELWRIT#E R %

G57-I2IE, RSB LI OMESMEICHE LIERIEZFEH L TBLERH D,

&k\$$®W@iwibtx&7bw%%ﬁﬁéifﬁg&&éy7k?:7h
DODRIETH Y, FANIN— Ry =TT A > ORESE (71.1.32M]) 2175 LER’H
D,

UTICRITREX, RERBEEZAETLO2HHOMTY 7 b =T 2H0nTiTbh b

DBR—HITH D, Y7 by =T OFMICHTZ->TIE, V7 =T ZHHALTHDL
NTEFREROZUSEZHAETEDLZENMNETH D, (ZYHEERIZOVWTIEHE IEELZS
Moz &)

UTIZ, YZho=7ZFHLTHTEZIT O 12D I3 L 72 D IEO — i) 72 F IR
IZHOW TR 5,

5.1 TRAF—KIE

TR F—RIEOHWIL, A7 bAFIZBIT =27 F0L (Fv3L) &ZITx
JET D y RV X— L ORBRESD Z &T@éo;h Lo TE—7 LTRSS
Ly BT ANF—RDELN, BEOFRENAREL 785, TXRF—KIEIX, JIERZ O
TRLVFX—FHBREEAE I AN—TEDLLIICHEED y MIREZWE LI AT MLEHW
TITHOMERH D, E— 7 HLPE y XX —OFRZ /N RIETRD DN,
MTaRF 1R EFLF 2k THLTHY, AROZEXZ VD LT R0,

E(keV) =a-P?+b-P+c (2kX) (5.1)
5.2 PEERIE
ITRAX =L F X NVOBEBRKXERDLIBEIC, B—7 OFfllE s =X VX —DKIE
AbRkOTEL, =27 OYfEIEW (keV) & = %X —FE (keV) I, BBAIZ = RV F—
DVFHR %GR THmLNTWD

W=aEY24+b-E+c (5.2)

BoNle—7 OFEFEL y R-F AL F—OFKIE, C—27EELET BRI
I ARET HICDOFRE LTINS,
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5.3 E— 7 K IE

y AR br A RN —OBANTRIERBPICEEND A EE B k05 Z LT
HDH, MHHREEZRDDITIT, A7 PV EOLET X LF —RINE — 7 OHIFEN S, 3k
NOHBMENTE y BMOKRERDDLIULENH Y, ZOLDICHNOLNLDDNE — 7 W)=He
Th b,

€ = (5.3)

A1,

ZZTNIFE =7 5K (eps) . AITHBHBEBa) . LIFAER L TWD y MOBHRT
H 5,

E— 7 W BIIROBRIZE > TEELZIT D,

y BT R X —

- B OB, NS

- BRI L COREREO A A Y

- PIEREI R OR, ME

- JEREO R, ME

HIERELD vy AR RVin G T Re 2 Ko 51213, %5%m®@ﬁ%ﬁ BT D
E— I ROMENBEL D, H~7@¢%&E¢é T RAGIC IR AR AR IR S
WHNDN, y TR F— JIEREOTER., $E %“f” FORMITHRF L TRET
ékb\ﬁ%?%éﬁﬁﬁﬁméhéoE~7%$iu?®ﬁﬁhibﬁbéo

5.3.1 E— 7RO WE
(1) FEAERRIRE D T

W E R R EEFE 2 & A, WEXIGOFE & R UR ORERERIR A2 JE L TRD D Z &
WA TH D, WERNBEEIEROLGEIL. TNAO6R2TOZED KM v fo =3
VR —FHE SRR LE L 2D, WERFOEERICOWTITER 1.2 [HFERIR
DY — I a2 RDLH 2SO &,

WED ML —YEUT 0 —ZMETDICE, WIEAOEERKFE LT, EFEES
T EBEEEREIC b L — T L R (H RENOEZEREIZ OV T, FHEIEIC
A KMIEFEEEBRGHEIC L DREFERENRIT Lo, BHEOBRMER KX O )
ERFEH SN EGEHENRM IR L0) ZHVWLZLERS D (B IESMR),

2) YIalb—varELFMoOBEET VLD E— I FEDOFE

HERE PO HBHEH SNy PR ESRICAR L T2 3 VX — I — 7 2 BT

HDMEREY, BTy Ial—ya i dmoBEHEET LV EZHWTHE T

é’n&ﬁﬂ“béﬁé DX RBMEETNEHODITIEME L ORHZEEO NSRS (B
DOFEMmOIEI, KRE S, REEDOE S ZTOMOBEY OIKREE) (BT 535G
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WMPVBETH LN, FRBRENZINDLDONRT A =23 L THEFITBETH D720,
INTA—=Z DENRETHEMBRICKRERERDNET L2580 H5, TOH, BiE
TTNCEDFEAMROAPOE =R 2RO L Z LFEENITATETHY, P
< ES 1 EEO, WEXRO TRV — 1IN O v )& S DR ERIEZ HE L
THEREMAET DL ENH D, HEERIFOMER RN O RO — 7 R EBMEET
NTEHE LY =7 ROMICERN A ONZSEIE. FERZMKRIEL, BEET LT
RSN NT A =22 LIS L TEIET S,

5.3.2 B — U hBOHKE

BEVERIRORR TH LN E— 7L, BIRE R UK, ME OB 2 | BRI 2 J
ELIZEEERMUTYAA RN THIELEZSGAICLEH T2, BREREO v A
A7 hr A M) —TEREEREOHEZITOHANRZ VDN, BEIN D2 TORIK,
MRS T 2EERIE A HET 5 Z LI3BLENTIE RV, 20k, EH BT, EYE
IR 2 NF R A7 fEE DR b 72 lESRMLE GBIk, ME. y =¥ —) THoNTE
E— I SR EMOMESRIETOY =7 HRICHBET 5 HFERSHVLRD, TOHE,
HUEL R~ NP LOMBEFREERD D Z LITL D, EERFE &5 BIR,
ME., BRI L THOBREEEEOERN L 72D, E— 27 R OBEIZIZLLTO
FERRANLNLD,

(1) B— 27 %oz 30 % —1HHE

W E % 82 0 = % L X —#i [ (50keV~2000keV F2 ) 2 H N—F 25 K 5 B D v #ik
HERE A2 S EERIEEZ AW, o — 2R %E y oL ¥ —I12% L CREEIL
T2 (Z0LEHBONLIE—IRFRL y RV —OKZ E— 27 2l &
) ZHNEHNWDHZET, R—OTYAA MY THIVUX, BEERFE O KEHIND v
DEZFNFE—LINADIEED y MBIV F =R L TE = R E2HL LN TE S,

(2) ZRERID &' — 7 5 i

ATk o0 P BT 8 2 O SR AR B A B 5 I A S U 0D A B
% & T RIR & FE L. 13 5 Ao & — 2 SR i FE L 12 R L C B
F5 LT, EEOFIE, EHO y BT AT LTHIRICE Y E— s B
152 L BTE D FEMTER 12N AHIIEO E— 7 B & KD 5Pl 2 B0 L,

(3) v¥— 27 shRZH (Efficiency Transfer)
HOLKFTEDT A AN CHIESINT-ZEY—I%hR%E, A —MESORLRAIME., U4
ARYOREHAIEICB T E—7 ZhRICHBAET 5 FIETH D, (BB, giE0)., 20

PHENICHFEFE S EBICESOIEL <. fAEO®E ML **'An (59. bkeV) X %Y
(1836. 1keV) 720, ZNAEWMADITEXAF—IZOWVWTIIAFTIHENITELEALETH
60
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FELEANLRBAIFALTTHY, IKETEHATECEEND,) KETRHE—ZF=%
DT E RHB O KA EZEE L KMBET VEBLI Ty T ey I a b
—varyPHVnbNnD, BEET LV TOFREIT, FFRBERE CRHGO SV~ =0 A
mER, FEBORESEONEHEE T A - OEBEBSZITDLLVIREADD D
D, AETIE, EERE LB CR— OB ONEEE T XA —F 2 HWTEHEAEL
ta D2 T, MHEBBITEKGFET 27 A—2O R0 HEZEESNS72H, 5.3.1(2)
DFE LB U CHEMBE~OREN D2, FHERER b ERER THT & WV ) FLR R
H 5,

AEHEFEAT D2 LT AT BRRSOEERIFOE— 7 05 | BE, &S
MERZHITEEOMEOMFEERENC T~ 9 E 2/ ENAELE R D, &5
iz, REOMEEZBE L H CRIHIE, AR OFEZ FRFICIT S 2 L N AHET
bo, 2B, KEFE@E-TZTUA A NVBOE— 7 B o8 (F : MfERAw—ME
s (RIS 2 ERB O ERERENEE)) ITTATH LR, RER
DA A MY HOLE (F: HETEAG—~ U U ES (& 29 25 00E Rk o
NMEBRENERZ))ICHWD Z LIXEAN TR @HATE 28IIMEIND,

AREOFERP 2T L | MRERBFOREHCH UCHEA L-fl &2 il AT e — 2 =%
Z5Hs (Efficiency Transfer) | Z/-x L7,

FROFEDOILOWTNNTRKO SN E— 7 SR OBFIRE 2 v TS BEE

ZERET DY > T MRERBOZ LM ZHR L TR LENH D, iFlITEH 9 =
(TR DOEDORIE] 2B WD Z L,
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s

hua

=

TN~ =U LEEERRESICLID yHRAXZ br A N =TT LIET —% (F
B, v MR X —BLOHBHER) X7 XA UMEOET — 2 ENOH AT
THIENTED, TFEA L F =Ry FTARIA TS bDbH Y, 2020 4 IZFER
TEZbDODNW DN ZHIFELT D,

—Evaluated Nuclear Structure Data File (ENSDF)

https://www. nndc. bnl. gov/ensdf/

—Decay Data Evaluation Project (DDEP)
http://www. Inhb. fr/nuclear-data/
—Evaluated Nuclear Data File (ENDF)

https://www-nds. iaea. org/exfor/endf. htm

— Joint Evaluated Fission and Fusion (JEFF) Library
http://www. oecd—nea. org/dbdata/

AKv=a 7V TlE, DEFE=Z 1 L 7IcHonT] (R HRERKRHESZ
EED) BIOER 4 FEUTORI~=a2T VEE2BEL LT, R IREFTHEEOZ

EBROFEBICLVRERBPICHRHE SN D TEEDOH D N TG EEREES L OH Rk
SHYERZTE A G R b IfeH LT,

BT — 23z TNoT — 2 EICL-oTHEIRRD L0, F—0OT —4#ET
HoOTHLT —HXDOEFHICL > THEHIZEWVWHRAELDZ ERNH D, ZIEIET — % OFEM
FESXET — 2 ERSRT LT — 2R R 50 Thd, TOME, EHT LT —
WL TREBLIEMRENEDoTLEI LD, FHLIEET =220l TEH
ST EDMETH D,

yRANZ hr A Y —=TiE, T CUTFTDOZ LEToTVND,
OEERIR O EM Ba) 2O T —F 2 HWT y BIRE (v /s) 2k, ©— 273
Feps) ML E—7 B BE2RD D,
QRABOMMEREDOE— 7 FHEFE (cps) OB E— T ZEEZHNT vy BIRE (v /s) &
Ko, BT —%E AV THEHE B Z2RkD D,
BT — 23 REN S vy B E (k20w oMEICHWOND, Lo T,
O, OQTHWAIET —Z 3R —0OET — 20 b5[HENTcbDTHDLZ ENEE L
L A—OBT—2ENLEHENTZbOTH L6, MEICERIIAE RN, §F
KHOT =X b 0EIEI R, £, ZNO0BENLMITHOET — 4% %
E%ﬁ?‘é[@r FE—V R EFHETOILERDL VEBRNLETH D,
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https://www.nndc.bnl.gov/ensdf/
http://www.lnhb.fr/nuclear-data/
https://www-nds.iaea.org/exfor/endf.htm
http://www.oecd-nea.org/dbdata/

%R OJE - T FIR

AREBET, Fhv~=0 2R EZ AW ZRE - 2479 BT, ELWERES
LIDICERTAREHERHZEOHEREOFBNO/EROBREE TO—HDOIEXFIE
IZOWTRLE T 5,

k. WEBREOREITEICONTIE, [~ =0 28K HEEE L V5 HER
ST DT OFE ORI E ] (No. 13) &, BRAKFITE T D HIE - iz > Tk, T8
BB TSNV ~=0 DR ERBRHERIC LD y AT MVENTE] (No.29) &5
PETERDOZ L,

7.1 HIEKZS D HEE
W EMSEOBRETIEIIME ICEKFET 20T, BARNRFIEIXISHEOHAEL SR
DL, T TIET— M7y BREMHISE THEZRFHIZOW TR S,

7.1.1 o mAE

C TV = U SRR ST, AR ERREZ I A S REBICT D4
N D,

RGP HA S TV RVWIREBTEHELEZ 2T 5 L WRICKRE RIRNERN T
o, BTEHEES ZBET 250 TT - TEI RS W,

RS SEAIES N TORWIREED S IE AT RERRIEIC T 2 L& 1d, M ER 2 FiiH
(X ERMAEEELZET) LTHHo 24 RFMBEREEZ, M +o1cm
HehiRigL o ThbEMNT LI L,

7.1.2 EELEDOEIN

BRSNS ICHBH SN REBIZ > T b, BB ESNZHOSELE %
FI+ %, &&EFED ON/OFF IZMCAHIEE Y 7 h =7 ETITAH LI IR o TWAEEL
N,

7.1.3 A i
N—=KRo =7 ETESND yBRAXZ MLVORE (F v 3L) &y oL ¥ —
DOXIGEARZHE T 5720175, BREE=% U 7BV TiE. 2000keV/4000 F v
b (0.5keV/F ¥ RV) T DHRED —HKHICH LN D,
C EEYERRIR (Co 122. 1keV, %Co 1332.5keV) OHEEBIFEZHET D,
(FEHB 2200720 10" 7205 10°Bg FREO L D EHAWD,)
CFERERIE A RSO RX vy v 700 H D FEREL -5 FTICERE L, MCA &2 I E
WHBIZLTAXZ MAZINE L RN LU TORELIT S, Hitise & IR0 BT T
v RZA LMW BWRRELLT 25 L5 ICHEiT 5,
c PEBE SR D A A FHEE L, °Co (1332, 5keV) D B — 7 O T & 2665 F ¥ KT
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Hbhbi s,

cADCDE 1 LUV ZFHEE L, “Co(122. 1keV) D B — 7 HLLE % 244 F ¥ X VITH
b5,

CHERER T A L ADC B e LV OGRS AR EE 52 5720, ERRO 2 K0
— 7 ERAICHEL, TEOTF ¥ X NVIZELED,

CHEDF ¥ XNVIZEDLERLL, NREOWR LTS (9.1 M),

7.2 JEFRE O

yRAXRXTZ b A M) —ZB T2 =7 EFREPEDO A A NV ITKET D7
D, PEBEZ R T 2B, B ORIR, B ~OFERBIZL Y B — 7 ENE
ELCERBRICEEEZ KT AEEND DL ZEICHEBELRTNIER D0,

7.2.1 WERR

—RITHEH SN TV DRERHFITITZ HEREO T 7 AF v 7 Fas. ~ U R U e (2L,
IL, 700mL) 2 d 5, AT 2Hx®IEL. MECHT LA ORE, BERShHBHET
RIEZZBE L TRD D, MEAFELIL. D EOREZ Mg ST WAL E CRIE 3 5 B
CHWOHN D, BHEICEWIET (HWE—27%%T) JlE T& 2 KHE, faEixd
L 7bh, —H, vV RVEHIMAGERELY b REOREZ VA TE 27 EH&E
Bl o — 7 FBITHERERG LD BIRS 25, FMITMH B 25RO L,

7.2.2 WEIOFIE
T~ =y LRGBS ER Wy AT A MY =T, JER SO
SHEERRL A VNBE L LW, BEREHCHOWT, BB AR LEEE. HH WV ITHE
IRRAVER (RLME, JRAL. L) Z2{To7 ECHlEicti+2 o enTcE s, 2L, WE
RELORENRRELS D7D, UTORHEIZIEETOILENRD D,
BN THELI RS —IChoTWnD Z &,
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fEgn A B — 7 R (Efficiency Transfer)

B— 7 5 H (Efficiency Transfer) . FFEBRA 2 — 7 R H kO —Ffl
ThO, HbDOIFEDOTAA N TEHELONEZEY—7 %% E FA—HRtso R M8, ¥
APV OREBHIIEICB T D E— 7 ZhRICHBEATHFETH D,

E— VB EHEFE TR O A A N YICEBT A2 FIEAREEI hEfThbTE
bDTHLIN, EFE, FET ANy Ialb—ralXFOFREEHNDZ LT, ¥4
R, HOWMINOEEL G OIFHMIA R L 720 | Z2< OBE, KR ZRTEHAMICH
WHnd Xl ol [6],

A.1 Efficiency Transfer O JFF

A¥EIT Moens HIIZ X VB EINTZROFEIZE S [7], RETIE, KEE—2 -
F—% Lkt (Virtual peak—to—total) OENH WL S, Zix, BFEE, = K
Xv v IRORNEBELZRVTEHEHR S OH TR I TZRHGZEE L & X 0R4E
e —27 « h=22lThHy, LToXZTERDLND,

4
(P/Tyy =7 ¢

2T, (P/Ty B E—2 o =X UL, QUEDTIRM, e B — 7 K

(A. 1)

MR EMHEIORICARERE 2 8 07 y MO ERMSCEHILEZ E Z T WE N FIE LRV
HTFTIE, =22 BLOL2RITED S LBIFED DRI~ LKA 1 L F
T5, ZDH, KRB —27 « =X VEIFEBICLYVRDZE—T « h—X LR
Y, A A NVIEGFEET, RESREAEOMEE RS, ZoZ b, X0W D) XD,
IR MERE O B — 7 R OMICLL FOREBRMNRNT 5,

82=g—j81 (A. 2)
ZIZT, e MIEREREO B — 7 ZhE . Qq BRIEHE RE O KNSR A |
& eUBHAIE IRF D B — 7 338 | QB OBHAI E IRf 0D 3250 S AK A

FROe TR O FRE N S B — 7 2B a2 A5, FESTEAITRE & B
HEDO A A MY BRI OMEIZ L 2HIN, MEHATHAEEHORK A S &I
BHT2ZENTELD, Qy/UEHFEAELE L THWD Z & THRIEO ©— 27 2=
gMOREIOE — 7 e, ZRDODHIENFREL R D, 8B, &2HHT HKEI20Q,/0,
DETHRHIONETBEE IRTT H2EBEOL PMHZEIND -, RHIBONTESE
OFRITFFHEMERITITRESEELRY, ENVKAZRDD-OOFELTE (B
THAHNRYIalb—valrEEL) OEWICLY, RFEIZE S B — 7 R L%
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FHELa— FIIEEFEL, FEBRMRE - RHEHIELE LT RIZFH I
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WHoE T hrm I a2 b—3v g a2— K (GEANT3, PENELOPE, MCNP, EGS4) ¥
IOy AR b A MY =28k L7=Y 7 b7 =7 (ANGLE, DETEFF, GESPECOR,
ETNA, EFFTRAN) % VN TAYE (Efficiency Transfer) OAHH ELEE 21T o 725 03 i
HINTWD' 8], O a— RICXHFEBRITENLUAN (L DEE 2%EN)
T—HLTHBY, HTL2a—FOEWCLL2FEH LOMEITR, BREE=4%1U
THBBE LIy BARIZ b A ) —IZBWTHLARFETHDLIZENRENT
W5, B, WHoEyThHh ey Ialb—yara— Rk pEHEE L T, &
Aoy 7 by =712 XD ERMIZERICE S, Z2< OBEEUNICHE R 15
5,

A2 fRE (B O R Hi#s~ o FH 6)

B— 7 2R H (Efficiency Transfer) ZEEL-HHA Y 7 b =270 —2Th H
EFFTRAN [9]Z MM L. U-8 R DR G AEMIL (ME : 7/ | & 30mm, #E
1.022g/cm’®, RZHE : '°°Cd, “"Co, "Ce, *'Cr, *Sr. ""Cs, *Mn, ®Y, ®°Co) D FEH TR D
T — 7R e BEL LTHW OME (58K), VA4 A MU (U-8 B4s. SLEE Imm,
28. 4mm, 47.6mm, L : 1.001g/cm’, WAEEHE : '°Cd, *"Co, 'Ce., "'Cr. "'Cs, *Mn.
Y, MFe, %Co) @ 3FEEHDOREI OV — 7 I RICHE T 534217 - 7=,

B, HEICKE LR IBHBONBHEE (S~ =0 Lm0V A X, REEOE
X, EEWOME) oW T, MBS A — D — bRt =EgeEH Lz, ko
=72 A BE W, ERE 3HEBEORKE OWETH LN AT PR L TR
IMEEFRED A REIRE 2R, FREZEB L (A% 31% 0 p ¥ A4 T REHE 7 v~
= U LERRHIE ),

NI L7 v — 7 2 =R
A:EFFTRAN IC X B2 B — 7 2h (KWL R -7 (RASMEBR., £HE&
30mm) 7>5 EFFTRAN CTHLHE L7 & RHEES OB KO B — 7 %hFE)
B: itk (FHEMEOE—7 NRON) IZLE—7 0% (REGORLRD U-
SHIMDIBEAREHRIEL Y M (ME : 7L T) OHETEHELNTED R
B, ME oMl K OVEE) ICx L CHiERFE N TRE B — 7 Zh3)

1 Testing efficiency transfer codes for equivalence. T.Vidmar, et al. 68,
2010, 355-359
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A.1 EFFTRAN IZ KA E— 7 %R E2 TR L.
PERIET XD ¥ — 7 3 % O T fRHT RS S o Lh ik
* T T — N— TR B RO O RN S (k=1) 2R,

EFFTRAN 12 X % ¥ — 7 Zh 3 & W To T A6 5213, 16 RIE (BRFEHRIRO B — 7 0N
F) I D= R RE TR L 2% UNT &I 5 Ll TE 5, Z0HE
. AR AR T U-8 B OB 2 ET 5581280 T, —2ORABEFEHIRO
FHTHELNTLE—r 2L ME, BBARESORER L B O — 7 RIZEM E
MBERNW L)L THMETE 522 LTS, £72, “Co, BY OMENTHERENS Y A
IROMIEICBE L THMERW,

A4 K

E— 7 R (Efficiency Transfer) 1. BfED YA A MU THE LN E— 7 %)
K, F—HHBICBITAMDO A A MY OV — 7 ) RICHE S 2 LFERE R FIET
HDH,MNTICRLTEEBVEZL DY 7 Ny o7 CHRESN, Y SN TiEE LTHHA
SN TW5,

y AR hr A MY —TiEkkx RRORBIZRET 2 ERARETH LA, Ml
EXTR L 72 52 TOREBHERICK U TSR Z M2 2 L I3B A L OUEHmE IS
BWTHENTIER W, BEOTA A NVICK L CTHREREEZRD D Z LN ATEERAR
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B.1 JERLR
B.1.1 &R+ OFEIA
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v 7 WOMFEBESRS~ U R U AL (700mL, 1L, 2L) FXAMEHIATWD, U3
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L BEREHE O ERE 2 BFERICHRIET 25D L 91T, AT O TFIETIRE T IEN R
%0 DI, T~ =0 LRSS E T 288235 5047 00 72 D O F0kF O Jif AL R
%] (No.13) X TEREEFUEHER L] (No. 16), TBARICB T Ly BMANT hur A LY
— D7D OB E] (No. 24) BT 2, ZOHRAETH TE L7202 < Ol
EERORNEIICHKET S, REORIEICLERFERERHICTAT LIHEOBREL

S >

To2 &,

79



fiRFLC vy ALY ba A R Y =B B R S O AT

HEFRENEOREFHOBIZMTHEONERT —2DHEELE LT, HEICKH
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CHREETH D, Fio, BRBROBETHHFHESZTHY | WEIZE > TH LD FHEIITIX
MR BN ML THDH, ZNLDOZ DL MRNERECEDOMZE% Z LIXIZIER
ARETHY, HOoNTREMFIL., —EOREDBETED X 5 IR IZRECHET
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SR RS P T

/

&

/

3 0 % 2

TWHET 6 THNEDH T S WA s
/ /. / e [V LRV LOETY
/A/wéﬁ%@%gﬁm B 51 QO eyt

/ /

AT B A (67 AT B 2
ELL U RIRN=

—— S

& @EFOE

& HlHnEnk

20 [t o 4kt

& HEY o6

—— (4 XYEL

& Bl

fob e Y [k

83



C.2 RS OFHETIAE

C.2.1 JERBHIMR D RN S

C.2.1.1 & ()

KIEFEAEICRRH I N TV D RHENS (MEPSFHRER) ZHWD, sl s Tnd
RHED SPHIMETRWEAE, koKL WV EERHEN S ZRH T 5,

Uy = M (C.4)

w

22T, uw) s FEMEO A, S (o) w: R (g)

WIEGEAFEICFRED 2 WIEEIE, L TZ23FICHGROETREO LOHEEIZ L DR
NS EMVIRLMEDKEICL DA NS EZZTNENMML, b2 AL TR
BEORMENS ET 5,

(1) FEREOHNDAEIZ LD HENS

B ROIAVOFIERR (R/DEEK) #lET5L, ERBIOEEOZNENIZE
WT, 2122 ETRETDERLSMERD, Thb 2000 EART 5 L THD
o, 2% ETFRET D2 AN OHAMEERHENS 2RO D, B, AN
HREIL, ZONMOED Y- %EV6eTHRTZLETRODDLI LN TE D,

= (C.5)
2T, L R (2) w FREAE (g)
(2) MV iR UHIEDORSEIZ XD RS
1 [ DOFFEITAR D A ST, HER R OB & RIFLE O E & %2 #50A (10 [[IFLE)

MR LRE U, AR O PEMEIC ST 2MAEE LTRDD ZENTE D,

WsTp

— (C.6)
w
ZZTC, w0 IR LIEDFEIME (2)  werp ¢ VK LHIE OFEHE(RZE (2)
EKEORE O EIZENT, 1 FORELIMTORVEEO RN ST EXTE X
SN, BEEOWMEZIT> TETOVHEEZMEMEE L THRMT2561F. WED

¥ Ent 425 &, MEMEOHMEERENSITKRAATEALNS, B, 1 EOAD
WEDHZEIZEn=1L720, X(C.6) £X(C.DIT—EHT D,

Wsrp 1 .7

n : JIE DA%
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(3) MEDARHEN S
UgEup B L, BREOMIMEERNHENS &5,
wy =/ (u10)? + (Ugp)? (C.8)

—

ELRC XA
BOEREM B ISR 2N BRI 0.01g DR A T 20.06g DFFREAED &
=IN
0.01
e = 76 x 20.06
MORLAEICEI T, RC1IDOHWRERFLLE,
FC1 HEOKRYIKLUAEDRR

= 0.0002035

] 1 2 3 4 5 6 7 8 9 10
H7E B

() 20.05 | 20.05 | 20.06 | 20.05 | 20.07 | 20. 06 | 20. 07 | 20. 06 | 20. 05 | 20. 06

g
B EAE DT : 20. 06g
FEE VE AR 2= : 0.007888¢g
0.007888__00003932
20.06

OBt OFEE T E X 1 BoOMEMEZ R T 27290

1
uqp = 0.0003932 X ﬁ = 0.0003932

Lleno T, MEORHENIIX
u; =+/0.00020352 + 0.00039322 = 0.0004427  (0.04427%)

C.2.1.2 RAEtoFHEE (uy)

A OFHEIIXN(C. DITBT2EEOATETITRY, 207D, EORES D
RN S ORI, BEEOWED RHEN S DMAKREZHND O TE/ARL, BEEHOD
EEREIIT D=7 NROLEECTHMT 2, ?HEFIEE LTiE, 37, FHlIE O
LD RENS EBVIELMEDEE LI DRI EZZNTNIML, Th b
AR L THRESONEDO RN 2RO D, WIZ, RESGOEBICHT 2 — 7 7)=%
DODEBZFFM L, AEOFREEORMHENS (uy) T2, ok, FHIT 5 EEDO =RV
¥ —1% 661. TkeV &3 51,

D — 7RI R m OB icx L TTIRIE T ICBET5 (BE 1.28R) =, &0
TN F— T AT > THEITECT R0,
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(1) FHAUZRDOREEIZ X B R S
HPBOHFREE LTRETIERSMEZRE L., RENSEEHT S, B, B
3R DIERERAEIL, T O OIED Sy %2\3THRT Z L TRODHLZENTE D,
l

Upg = Th (C.9)
22T, L FHEROFFAZE (nm) ko JUEFOEO FEHE R (mm)
JXABI VG RRUEROTFEELZLRC.2BILVORC3ITRT,
#C2 /JFXADFEZE (JIS B7507:2016)
i HE., Rk/OEREF IR/ GERIE (mm)
WEE (mm)
0.1 £7-21%0.05 0.02 £721% 0. 01
50 LR +0. 05 +0. 02
50— 100 +0. 06 +0. 03

#£C3 EBMEROHFEZZ (JIS B7516:2005)

3 B OFAZ%E (mm)
1tk +[0.10 + 0.05(L/0.5)]
2 ik +[0.10 + 0.10(L/0.5)]

E1 LIFWMERZA—FVTRLEBETH- T, Btz bz,
H2 L/0.5 DFHEMEDOS B, 1 RMEOmEIL, U1V L TEHELE T2,

(2) ¥ IR UBAEDREEIZ LA RN

1 [EORIEICED RN S %, WESRORE EFREOFREEO S O 2 HE (10
MFREEE) MO LEE L., MERAEOEHMEICH T HMMMEE L TRkDDHZ ENTE
50

(C.10)

h
ZZTC, h: 0 UHIEOEME (mm)  hepp ¢ AV R UHIE OFEYER = (mm)

FEEORBOFRESOWEIZENT, 1 BOHEELIMTHLRWESEDO RN ST L
KTHEZLNEN, HEEORMTEE2IT> TEOVHEE FES E L TERATIHA1L.
WEOEFEZnE T 5 L, RESOMMEERENSIIRATEZ LD, 2B, 1
DHDOWPEDGEIZIEn=1L720 (. 10) & X (C. 1DIE—FHKT 5,

Uyp = —= X — (C 11)

2T, on: HIEDEE
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(3) Wbt FEHE & O ME D AN S
Upq EUppZ B FK L FEIE R O JE DMARHERTEN S &5,

Upe = Upq? + Upp? (C.12)

(4) REEOLEENZXTT D2 E DL H)

RN EEAB L OFEE + REPSh+h-u, 2 TN ENARAL, BE— 7 R %2 H
ML, REtoFREFGOLEBIX T 58— W EOLTHZFHMT 5 GHET 5 EED =
F VX =1L 661. TkeV &5 5),

1
E=a+bh+ch2 (C. 13)

_ e — &l

, = (C. 14)

€1
ZIT, e B=7%F abc: B h: WEREEOFEES (nm)
g REFAMIBIT De & REFEh+h-u BT De

—

at & ]

SERIER (1) 2O CHEES 10mm Z2HELZEE, ZCINLHFARAEITT0.15
LD,
0.15

Uy = = 0.008660
27 3% 10

&

MOERLATEIZCEL T, £CADRESEL L X,
#£C.4 FTEEOMY R LHAEDRER

EEs 1 2 3 4 5 6 7 8 9 10
H7E B
10.0 | 10.0 | 10.0 | 10.5 | 10.0 | 10.5 | 10.5 | 10.0 | 10.0 | 10.0
(mm)
HEAE DY) - 10. 15mm
T E AR 2= © 0.2415mm
0.2415 _ 0.02379
10.15

AU SRS TIEIEE L 3 B O IR L OFREARMA T 5720

1
Uy = 0.02379 X N 0.01374

L7eh o> T, FREEOWPEDRFHE S IE
Uye = 4/0.0086602 + 0.013742 = 0.01624

WIZ, REEORED RN SN E =T WRA~GZL5HB 2R T 5, FHHEE 10mm
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D& E, 661 TkeV IZBITDEmEIWIEN (BT 7w /7 L THRTLHZENTED)
1/e = 25.96624 + 0.7599944 x h + 0.0005517124 X h?
IZ hy =10 BX W hy, =10+ 10x0.01624 = 10.1624 ZfL A L.
g = 0.029743
g, = 0.029683

Lo T, B ORER DR ST

_10.029683 — 0.029743]
U2 = 0.029743

=0.002017 (0.2017%)

C.2.1.3 RAEtoBHEME

R L 722 < THHED RN,

HERBN TOBRFMEEREORAITREMICRESREELLE X, RENPSZAHED
HZLIEWREETHD (B2.13MR), LiR- T, BRI THIERE 2 412
BEL.BH—ICHERBIIARETHIVERD L, KL, BT yIal—T 3
YERWT, MIERHFNOBFAMEEHE DO M EZBI T LIk THEST LI L
EFRETH D [11] (B 2.2 W),

C.2.2 B —7HRKEITHRD RHENS
E— 73Rk, REABRAZME L CEoh e —27 2% (EHE) 2= LX—0
B (v — 22 ihfr) &L, 20BN ORET 20N~ TETHD, LN
ST, E—7hEREICHRDLD NS ZRDDIZIE, BT v T 4 v 725D TCYE
— VN REBMOANHEN S EZEH LA TR b0, BUR Tl 7o i 1% K ¥ ¢
bbHEEZDL TDED, ABHTIEITFROFME CTAMENS ZMMT L 2457,
O E—7Rihfes K& BT 2R3 L F—Egk & BRI TErEHT 2 LF
—HBICAEI L, 2 oOBBEM T T v T 4 7T 55BN T, £ Tho
TN OW TR S 23T 5, Zeds . AR CRIFHHEFITIE, T2 ok
2Bl D = 2L ¥ — M 166keV~320keV DEIZH D HDE LTV 5D,

@ REHBFEICEENIEEOREDO RN R EXERICHONT, FIL-EhE
NOTRLF—HEIBNORKEEZ, TOTR LT —HEBEOARENSELTHWS,
@ BT 4T A TORENSIE, FREE 7 4 v T 4V 7EOTHOIE R Z EIC
T 5, B, T4 v T 4 U TICERIETH R —D RS 3 KL LDy #E
WAL LT 5,
C.2.2.1 MHIHOFES (us)

PRI O RN S FRIEICFME LB S B D [25] [26],

P EE O RN X IR SR RFEFEIC K D RFEL T 19 4 B E Sy BT ik
WA BV TEHA S, TNLUBRORBER R 235 L U7z A BT Tkl L TH
WH LT E 3R 5 vE (28] [29],
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C.2.1.2 HREOFKESE & [FEE

_ e — &l
uz = —_
1

(C. 15)

C.2.2.2 KEMBIEDOHATRE (ugp.  Ugy)

BRIERABIRICE ENDHEZEIC OV T, K= R F—fHikE L O = % /0¥ —fHik
IZ3EIL, RIEFEHFEICTEB SN T DI RENP IO HAEEREN S ZRD, 0
RRMEEZFEHT 5,

(ERCE|

RIEABFEOR EFEAEICEH IN TV DL EEHERBEO RN SNE C.5 THDH L
X,

# C.5 KREMABFEOKEGEAZEICTEE S-S
S 109¢d Co 159Ce ey HCs SMn 88y Co

FH St A%
R E (%)

K= R VX —fHIK : uy, =2.75%

T RV X —FHIK  uuy = 2.65 %

H1 MM IEEAENS (k=2) PMREFEFAEICEHEINTVWIHE AL, TOME 2
Tl L., HHEERENS & T 5,

2 RECHEBOBRIRAZ WS E61E, Rz 0¥ —fikds L OV = 1oL — 8k
DENZNT, 2 TOKREMBIICE E 25K EHEOFRHEERfE S DK
fEzHw5,

2.75 2.6 2.6 2. 65 2.6 2.5b 2.55 2.5b5

C.2.2.3 UA AN (BHi#s & BRI DAL EBILR)

I L 22 < THhAED R,

RNZIREDHEEZRNT, FTEDOMBEICHRIREAZHRETE DL L THIGAEIL.
CAEA NI ORFENSITHSL, MOBERE KL THEATELHEBZXINLH5DTH
W35, —BIThDH0NMERZFE31%, A p ¥ 4 THRHHFICEBNT, ZEBRAA
TR (U-8 588, 7 F8, FEE 4. Tem) ZBHEBO T LI LOH LB AKES
MW Imm 6 LTHELLEEOE -7 HEOENEZ KC6ITT-T, £C.6MNOHMK
FWOFBMES lmm Tl LTHOE—EBICAERZZTRLONT, RiE» S X+
TSNV EFETE 5,
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#FC.6 WEMBEBOBEBWNIZLAE— 7 HED LR

y BT R LK —

B A X VALS
88. OkeV 661. TkeV 1332. 5keV
HLs 28628.7 £ 196.2 | 54974.4 =+ 32707.8 + 182.2
Ly Imm OO E | 28964.3 =+ 197.1 | 54318.7 =£ 32984.7 + 182.7
RTINS RPN o 1.012 = 0.010 0.988 =+ 1.008 =+ 0.008

C.2.2.4 AJGHERY

A RG] (o A [2] B8 O B /ERBERE D) (ISR T 2 RN SIT/h s < o 2R &t
WL THHETELLEAONDDTEHERKT S,

C.2.2.5

HITE R 0 2 B

RIERFORIEHH AR T 2 EROLEIITER T 2 AN SIT/hS < oK
CHBRLTEHETEHLEAONIDTHKT D,

C.2.2.6

FEUCHR D RN S (usye  usy)

E— 7k L FHEUTAR D R S AR EAR I S 2R 5, L, £
DEEFEIZ OV THEIE LA IRERENS O 95 b, Kx R ¥ —fHE LR = L
XF—HBROZNETNORKIELZ Z OFERIZI T HHMEEREIS & LTHEMAT S,

ON
U=y

2T, N:E—Z7HE oy:

RHEICER D DN &
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—

At ]

KIERBEOREIC L > T, HC.TOMBEH & X,
FC.T IEHMRIE ORI E R HR

R (2 L% ) v — 7 g FHEICER D FHXT AR MEAR T 7 S
(count) RHEN S (%)
19Cd (88. 0 keV) 159954. 7 455. 3 0. 2846
Co(122.1 keV) 240783. 0 541.1 0.2247
1%9Ce (165. 9 keV) 178768. 4 475. 8 0. 2662
PICr (320. 1 keV) 280192. 4 548. 5 0. 1958
H¥Cs (661. 7 keV) 73158. 2 294. 3 0.4023
*Mn (834. 8 keV) 76776. 8 291.4 0.3795
%Y (898. 0 keV) 62889.9 268. 0 0.4261
Co(1173.2 keV) 59521. 3 253. 3 0. 4256
%9Co(1332.5 keV) 52916. 9 237.6 0. 4490
Y (1836. 1 keV) 34687. 4 189.0 0. 5449

K= R ¥ —fE0k : us, = 0.2846 %

R RV X —FHIK - ugy = 0.5449 %

T RECEBOBRFEZ WS EE, B3 F—a6Egs L0 10 F—#Hko
ZTN T, ETOEEOMMIEEREN S ORRIEZH NS,

C.2.2.7 vy #HHE (ug.

Ugy)

FEFTICHEN L TV AT — 2 22 L THM AN S 2R/ L, A EERHE), S
ELTHEMT 2, 2L, BH LG ARHENSO S b R R L F—HKE L 05T
ANFX —FHIBROZNEN DR KELE ZOFKICK T S HSEER NS & L TEMT

Do
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—
Tl

R
FEATICEER L TV OO v MBI R L L DO AN S 2K C.8ITRT,
£C.8 FHEMEDyMBEHEL L OZDOARHENS

L e YRR RO | FRHE R

BB (= % L —) y BB HIE (%) S o

19Cd (88. 0 keV) 3. 644 0.016 0.4391
Co(122.1 keV) 85. 60 0.17 0. 1986
1%9Ce (165. 9 keV) 79. 90 — —

PICr (320. 1 keV) 9.910 0.010 0. 1009
H¥Cs (661. 7 keV) 85. 10 0.20 0.2350
*Mn (834. 8 keV) 99. 9760 0.0010 0.0010
%Y (898. 0 keV) 93.7 0.3 0. 3202
Co(1173.2 keV) 99. 85 0.03 0. 0300
%9Co(1332.5 keV) 99. 9826 0. 0006 0. 0006
Y (1836. 1 keV) 99.2 0.3 0.3024

{6 = L % — I : ug, = 0.4391 %
BT RV X — Ik uey = 0.3202 %

C.2.2.8 WMEKXDT7 4T 47 (uj. Uy

B (y ) ORET—2X0, [Ty T 07/ EUE]IZFEHL, 2% L
FHEIRICBT D74 v T 0 V7 E/FFE] OEBREE . 2 OFEKICE T 5 RIEXD
T4 T 4T ORMEERENS LT D,

_Jsto . 17)

u; = 7

ZIZT, fraBILeBBmEIcB T L[ 740 v T 4 7 E/FERE
fsrp : BENLIZBHBIZB T D7 4 v T 14 > 7fE/FEH

104
i) o8 4 {2
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—
Tl

at & ]
KMIERBEZHWCTE =7 R IEZITWV., XC.IDHEREZELL &
#C.9 BEHEORET—X

BHE = 3L E— | T4 v T 4o I S JAvT AT
I E
199Cd (88. 0 keV) 0.141720 0.141242 1. 003388
o (122. 1 keV) 0. 138644 0.140522 0. 986636
190e (165. 9 keV) 0.115227 0.113012 1. 019600
51Cr (320. 1 keV) 0. 063601 0. 064534 0. 985549
P05 (661. 7 keV) 0. 032975 0. 032503 1. 014506
“)Mn (834. 8 keV) 0.026721 0. 026740 0.999283
%Y (898. 0 keV) 0.025014 0.024792 1. 008961
C0 (1173. 2 keV) 0.019642 0. 019650 0. 999584
500 (1332. 5 keV) 0.017506 0.017529 0. 998650
5$Y (1836. 1 keV) 0.013100 0.013151 0.996117
T L X —fE TA T4 E/FAEO Z TR OE
= R v — fE Ik 1 1.003208
e R 72 0.016483
EENREL 1.643 %
TR — RE I S 1. 000379
1 HE R 72 0. 009275
EENREL 0.9271 %
K= RV X —FEI : uy;, = 1.643 %
B RV X —FEIK : upy = 0.9271 %

T RIECEBEORIEZ AW HE13, SISO W TREBNZ M 2170, R xor
F—HBB L OET RV F—HROZN LN T, HFMIEOT NS HERNEEZ D

C.2.2.9 H A%hFMIE

VAR EICETEEN D AT, A ERHEV KE L 2VRHEFTE, 5
BITHR D AR SO IEBRIRO MHFED RN SICHA_NTEE IS, £2, A
LD EPRETCHL-OMLT LHIEM LA THMbRW!, =720, T 7
PYIal—yaryEA0NT, VARA NIy BRERALT— vy BIEHERLREDNT
A=A ETEEDLZLICL o TCHET DI Z EITAETH D [11],

PERICEI DT fICEHME LB b H D [27],
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C.2.2.10 B CWILHHE

PR L 72 < THEED R,

HEYESCRE O JE R I 1T D B BRI IE ISR D R &%, WIEABRIEOMEE &
OHEMERHFICHETE TV DE L0 E L THEKT S,

C.2.2.11 J=AIE (ug,. ugy)

FENTICHE L CW AT —2 22 L T, M., FRW+ AN IOZTNEINLTK
EHRESHEE AR E CORMIFHNICR T 2EMEREEZREB L, T OEOMIE
EAHRIEER NS L3 2°% 2L, BHLEHSIEERENE DI B, SEILA
FEIRICHKT L C, IRRIEAZOFERICE T DM EERFE NS L LTHEAT 5,

INT
DF, = (—) (C. 18)
2
I
T+
DB::C) g (C.19)
2
|DF, — DF;|
= C. 20
Ug DF, ( )

ZIZT TR THo: FREHAHENS ¢ BB

DF, : TIZHB T =M IESREL DF, : T+ ol2B 1 5 =i EFR L

[ 4]

FEFTIZHE A L TV DO LEMB L OZOR NS, REB NS 60 HZIZHIEL
T ERE LT EDODFRE LW DF, %% C. 10 \Z/7R7,

7 C. 10 AR O EEE L ONE O R ) S

B SR M Y DF, FAXTERE
BN ARSS e S (%)

109¢d 461.9  (H) 0.4 (H) 0.9139 0.9140 0.007791
ICo 271.74 (H) 0.06 (H) 0. 8581 0. 8581 0.003379
%9Ce 137.641 (H) 0.02 (H) 0.7392 0.7393 0. 004390
SICr 27.704 (H) | 0.003 (H) 0.2229 0.2229 0.016256
HCs 30.08 (%) 0.09 (%) 0. 9962 0. 9962 0.001130
“Mn 312.2  (H) 0.2 (H) 0.8753 0. 8754 0.008529
88y 106.627 (H) | 0.021 (H) | 0.6770 0.6771 0. 007681
Co 1925.28 (H) | 0.14 (H) 0.9786 0.9786 0.000157

= 3L ¥ —3HH : ug, = 0.007791 %
T RV X —GEIK : ugy = 0.01626 %

PRIEHEESHIE HRFE COMMMANE WG AL, WEMIEICRD RN ST/ S W2 DRF
fliZEmE L TH LW,
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C.2.3 FEIOWPEIZ R D AN S
C.2.3.1 TA AU (s & EoiE M%)
C.2.2.3 YA AMY (g & ABOMERMR) & [REER

C.2.3.2 AGHERY
C.2.2.4 AREEHFRE & FEE

C.2.3.3 MIEFRDOEH (ug)

FEFBICIVFEEINTWOLETIEOF ALY (HxHE) 2 ETRET2HESS
mET D,

u9=% (C.21)

22T, Ac: EEBIEOFAEKEED LR

Fr BEER (FLYy RF Y — ) ICEoTHEZROZEH NG LN TV DAL,
ZOEERENS ET D, 2L, Z0%E1XC.2.3.1 RHGEREEDTA AN
DARMENS S EEND D, BEEHLBVWEIIICHEENLETH D,

(G
HERFOREIC L > THEEHEZ L, FREEZ 5% L TND L x|
005 0.02887  (2.887%)
Ug = — = U. .
9 \/§ 0

C.2.3.4 W ALZhEMIE
C.2.2.9 YV ALZWFEMIE & [FIEE

C.2.3.5 H WA IE

FEA L 72 < TH DN,

ARELORIERICI T 2 A WA EICER 2 A SiE, BIERE oMK L O¥E
PEICER L, R ENRNETHIT-DEE TS, 2L, T iy I o b
—varEHWT, VA RNIORIBOEE, vyIRZAXNFXT—REDODRTA—FEE
(EEELHZ L oTHETHZ EIFAIEETH D [11],

C.2.3.6 vy %ﬁmtﬁ% (u10)
C.2.2.7 vy A & Rk
ek, WEZ EICHERMBERIZOWTRHMIT 5,

S —HZFMm LB B D [27]
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C.2.3.7 WEME (uy)
C.2.2. 11 JEHIE &Rk
Fr L. RGBT X RUBHR U AR 2 FEE R R D RIE ARG E T L 5,

w,=—2——1 (C. 22)

B, WE D LICHEM RIS OV TRHMEY 5,

C.2.3.8 FHEITIHRD ARHENS (ugy)
C.2.2.6 FHEITHR D R S L [AIER

Oon
b =y

s, WE Z LITHERN RISV TRHE 2,

(C.23)
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#C 11 RHENSAAY vy hi—k

R & DR R L —fEl | & o)L —
C.2.1 e
C.2.1.1 M& Uy
C.2.1.2 HBtoFxES Uz
C.2.1.3 REO¥EME L 72 < THED W
C.2.2 E— 7 hFKIE
C.2.2.1 MIROFIHEE Uus
C.2.2.2 MIEHBIED e Uy Ugy
C.2.2.3 YA ARV M L 722 < THAED R
C.2.2.4 AJKHERM R L 722 < THAED RN
C.2.2.5 MIERDLEHE P L 2 < THED RN
C.2.2.6 FHEUTIRD RHENS Usy, Usy
C.2.2.7 vy AR UgL, Uy
C.2.2.8 WMEXKDT7 4T 427 Uy, Usy
C.2.2.9 T AZHEME R L 72 < THiED R
C.2.2.10 H CWRIAHIE FEMG L 722 < THAED RN
C.2.2.11 WEAMIE Ugy, Ugy
C. 2.3 #EOHIE
C.2.3.1 YA ARV FEMG L 722 < THAED RN
C.2.3.2 RKIER R L 722 < THAED RN
C.2.3.3 MERDEE) Ug
C.2.3.4 W AZhFEMIE L2 < TH DR
C.2.3.5 HCWRIAHIE A L 72 < THED R
C.2.3.6 vy MR Usg
C.2.3.7 WEMIE Ugq
C.2.3.8 FHKITHR D NN S Ugp
FRE A PR YA 70> S Urel Ureln




FC.12 REENSIANY v bhr— b

(FH561)

R S DER IR RV —FHIR | m T R — fE ik
C.2.1 e
C.2.1.1 & 0.0443%
C.2.1.2 HBtoFxES 0.202%
C.2.1.3 REO¥EME Al L 72 < THED RN
C.2.2 E— 7 hFKIE
C.2.2.1 MIROFIES 0.202%
C.2.2.2 MIEHBIED e 2. 75% 2.65%
C.2.2.3 YA ARV M L 722 < THAED R
C.2.2.4 AJKHERM R L 722 < THAED RN
C.2.2.5 MIERDLEHE P L 2 < THED RN
C.2.2.6 FHHUTIRD RN S 0.285% 0. 545%
C.2.2.7 vy 0.439% 0.320%
€.2.2.8 BKEXD74vT 427 1.64% 0.927%
C.2.2.9 T AZHEME L2 < THHEb AR
C.2.2.10 H CWRIAHIE FEMG L 722 < THAED RN
C.2.2.11 WEAMIE 0.00779% 0.0163%
C. 2.3 #EOHIE
C.2.3.1 YA ARV FEMG L 722 < THAED RN
C.2.3.2 RKIER R L 722 < THAED RN
C.2.3.3 MIERDLEE 2.89%
C.2.3.4 W AZhFEMIE L2 < TH DR
C.2.3.5 HCWRIAHIE A L 72 < THED R
B ORI EIC T Dy B A
IER X OFHEBUITHR D AN & 2 I < At 4.35% 4.09%
B A AR 7> S
C.2.3.6 ytfHi=R WIE Z & FF A
C.2.3.7 =M IE HE Z & FFAM
C.2.3.8 GFHUITIRD RHEN S W[E Z & AT FEAM
FRE A PR Y AN 70> S HIE Z & FEA
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C.2.4 FEEOBRERBZHEIE LIZEEOARH S O HE 5]
2 CIEHRERBONMEEEEZHIC., TN O ARHE) S TR DS R 72 1) E il o
RN SICHEZ DR BORET ST D,

H DR AZRE L., ©Cs WIEMA 1. 87 Bg/kg
(B°— 7 M fE 426. 4+38.6) Thol=HE.

RHEICAR D R S AR EARFENS) T8 — 7 IS

38.6

F7o. PCs Oy MITHBOARHN S FEREARTENS) TR C.8 1D
0.2350%

B, REOREICHK T 2 BEM ISR D RfE» Six, REHRBUC LR 2 EMER R 5
HIEREREE COHMR, LR (YCs) ORI THRENTZOEKT 5,
FC 120 HREBIOREIZI T 2 v MR, BEMER L OFERICR L RN %
B < FH KT A R HEAR TR SN 4.09% TH D72, JITEE O FE A ARAEHE R S 1T

\/0.040872 +0.090532% 4+ 0.0023502 = 0.09936  (9.936%)

L7eh > T, BEMEOEEEARMED S 1T

1.87 x 0.09936 = 0.1858 ~ 0.19 (Bq/kg)

IOLE, MEMORMENIICHTIHEARENSEBROFSOREZE2RAITE -
TRE L 7=,

{u(x) /)’

S G/ <100 (. 24)

ZIZT, S BN SERNOFE (%)
u(xi)/xi : ]\jj%xlﬂxbx& ,Xn@ﬁiﬁ*%ﬁxﬁﬁﬁ‘ é

Al OFER . B AN SEROFEORES SIEIMC.2D X517z,
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7.10%  0-8T% 0.73%
8. 45%

82. 84%

B C.2.3.8 EMHRICHRDAHENS B C.2.3.3 WIEFRDOLEH,
5 C.2.2.2 KIERBIEOBKETHE vC2.2.8 WERXDT7 4T 407
B Ot

X C.2 HAENIBEROFHEDORKES

B C.2nb, REENSERTHEFEDREI DD OIXFHEICHR D RS REROZES),
RIERABIEOBRFETH T2 ™oz, BT LLETTIEARAWA, BERE O
HEICBNT, MEHSNAERITEREETH D ZLNEL ., BRI RENS DS
ENRRbRELSBRDIGENRZ WV,
EARMENPSBEROFGOREI LML, FHEOREWVERIZOWNTIE, HEFIE
KRR T EE RE T Z LI L > TAREN S Z/NSLTHIERNTELIPRFTDH L
MELFE LY, ZOFDOHGETIE., FHICRDI NN S OFSG PR REWVWTZD, HIE
2R THZ LIRS TARENIZ/NSILTHZENTE D,
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fRBL D s HH R RAE o G LA

o H T RRAE 0 % 1% Cooper @ J5i% [12]. Kaiser @ ik [13], Currie @ )51k [14]
BEO 15011929 [15]IC K 25 HiESENH S, R TIL, Cooper O HiEE LW
1S011929 1T X 23l FiEZ N Z Ok T IRMEOBEE & B H O f] 2 ~T,

ETNZENOKBETREOMEICENT, HIEEO S MEBR I LIV, & 5 HIE>
FHEFTBREEIZTHNEEZ#REYIRT &, AIEMIZX D.1 O XS ITEyETEA S LZIE
OB DNVEH T AGHE DO AHFEET LV TRILEINS,

A
Uu—30 u—206 u—o U u+o pu+20 p+3c HIEE
p o HEAE O -2
o PEAE D 53 Aii D K HE R 75

D.1 JEED AR

HEMIZX D 1 OSAITHB T, F68%Nu+oDFPH, £ 95% M u + 200,
99. 7% N u+3cDFPHICE EN D,

D.1 Cooper ®F{EIZ LA HH TR
D. 1.1 HE&

TNV DORPEIZBNT, MIEDORG L2 D FAMEBEEN S EEN TV RN E X
HIE S BRI O E— 7 O EROFHE T bbb — 7 ALK D.2 O X 572510
L%, D EE, = HEE Ny fHEITIR D REN S BEERENES) ok LT,
Ny =kok 72— 7 ML REBHFEMEE LT, METREZEET D,
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s R HH R AE

< —— EBREELE
Ny =0 ko Ny=ko (v— 7 Hfd)

D.2 Cooper ® F{EIZ X A H TIEME O A X

D.1.2 MH FERAE DR H
v — 7 ORAEHRHHBEN, 2RO LS IZERT D,
N, = ko
T,

(D. 1)

REEICHR D DN S
k aEfRE BT EnEN)

MD3DXICARLDRNR—RAT A v E b ol E—7 TlX, Fv¥ 3ViDdEZn
ETH e (B 1.1 Z3H)

Nu > o
/ NR g
a4
L2 L1 Lo Ro R R2

X D.3ABDIRNWR—ZAT A EE o5 — 7
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Ry Ly Ry

Np:zni NL:Zni NR:Zni

i=Lgo i=L; i=Rq
Ry —Lg+1 Ry —Lo+1
e B = 5
2L — L, + 1) 2(R, — Ry + 1)

E— BN DOR—RAT A U OEBEILBLN, + BRNr TH LN B, B — 7 miEIX
Np, = Np — BN, — BrNg

DL E, E— 7 EHEOFHEKICR D RN S ol
0% = (VW) + (BuiyW)” + (B Ne)’
= Ny + BN, + BrNg + BN, + Br° N
= Ny + B.(1 + BL)N, + Br(1 + Br)Ng

b, T EAD DITRALT
Ny = kyfNpy + BL(1 + BN, + Br(1 + Br)Ng

AN T, AR R i

N, = k% + kK2 + 4{B,(1 +2ﬁL)NL + Br(1 + Br)Ng} (D. 2)

FO =iz TRy BESANY I 7T PO — 7SO HEET 5HY;
BIZHINTHZENTE D,
Nm:NP_(N1+N2+'“+Nn)

K2+ k2 + 4N, + 0D + (N, + 0,2 + o+ (N, + 0,0} (D. 3)
B 2
ZZT, N v — 7 ek o i FE
N; 7= Lol < N & mfE

i 2 LG < NS WO FHUTER D R &

5 B AT AR H GO 2 O RE S 7o IO RE TR B ISR L R FIRIE & 5 %,

D.2 1S011929 {2 & % T IRAE
D.2.1 HMi&

1S011929 (2 X 2t FRRIEIZERIETH D Currie O HFEOH A ZEE L, 3H4&U
HNARD A HENPSZROBZ D LI LD TH S,

F 72, IS011929 [T K DM FIREICIH W T, FHELIAMIR D RS 2B E L2
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B4 1%, Cooper ™ FiE (k=3.29) TRO-FHEMEFIIFIT T DL

CRE L ZVME ¢ y* = ko X ©W(0) Xaw(0) : B 005G O E A O FEEAERfe ) S

VRSB DBFET D ERET DM T, ROEIZT T 7REDZAMITEDY
EFIND,

HEORRE 2D EEEZ 2 EF VT TV Z7RIEICE T, JEMIT

MD.4DXEH%505M (u=0) &85, ZOHMHITBNT, F OB L 25

R (fERE) Zab Lz L&, EH100aN—t > MEEBZDAEWEZ, 7T 7

CIFARBICERY MENEENAETOIHEELT, RELSWELT D,

RELEWE

k14 0(0)
G—
1(0)
N AR T
p=20 I 7 A

%(0) : EAE 20D A O P TE fE O 1% M AR fife > S
ki_g: B MOWARE IR DMHEERNal 72 DGR
D.4 1S011929 IZ X AE L X W E

R T IRIE : y* =y + kg x A(y¥)
Sa(y*) © TS y* 0 55 2 00 B E 5 00 B R Ao

WEMN T 772800 TEHRSABICHEKTLILOTHDL ET HHE
T, KO X IICERSND,

P TNVOREICENT, MEEBOHMERRELEWELY REVWETIEH D
MRELEVEIZEVWVETH S & &, WEMIZK D.6 XS, 77
YIMED A EERR D,

PEBUCR D AREN S S LT, MEBE L2 EEICEHLE TRV EFREFBERII - L2V
(E—Z k., N—A7A VEH, hEE—27HH, ©—27 2y 77700 FEE%),
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PE L VE
O EA

(%) BR A 52 2273 72 0 — T
CHETEN D) — T
I E AE

D.5 JAIEEDEMENARE L E VEIZITVMED & & O EE O 53 1f
ZoLE, X D5 ORRETRINTEBOREMITRE L EVWEL FED
BB LRV SN D, T2 T, B HOBRLERIEEREZRE LIZ L
. ®D6DEYIT, YT AREDHMITENT, FHIL008/3—& & b 3k
ELEWEE —HT2LEOUENREOEEZ R TRIEE T 5,

RE L W E

— 7Ty

— Y

i 7 i
kg2
—
Y

B FIRE % s
a(y*) : B y*O5E ORI EE O FEHER D S
ky_p: 5 RO OMERDBL L 72 5 W E R
D.6 1S011929 (T Xk % FIR{E

B T RREIE, A R T A4 Uiy & ORI K 0 RIEFIEOFMICHW SN D,
(y* <yl &, WEFIEITEY) & FHS D)

T 2T, 1S011929-1:2019 XD H A RTA Uiy, LIZUTDEEBY TH D,
B BRI B 2 By, B8, 2 OO BAEICISE LIEETH Y | i TR
il & DHBIZ X 2 HE FNEO RN 2 B Y & L7,
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ERE 1 TA BT A AMEEGI X, BATRE. PR aE. AT REIR B - M RE %
EOMBERETHEADND,

FEiL 2 MHTRMEE T A FI7A4 MEE DREBICE > T, WEFIENTA FZ
A MEPDIED BN E A, Tab b WEHICEE T D0
EOMERET D, MHETRIENTA R A4 ELD /NS WEE H
EFMUTZEAE £ 72 LT D,

ERL 3 WEERLHBMEICL > THESN TWDHELIEAL TERER,

Fo. a=B=0050%) DL EUEHRI ky_q=k;_p=1645 TH 5,
BD. 7T IZRELEWEE R TIRMEOBEEZ 1 SORIZELDZLDOTH D,

e
Uk PR TR

A
ky_1(0) k1—ﬁﬁ(y#)
< > i< >
—_—T Ty
—
1(0)
a(y*)
'm::ﬁﬂﬂ a
0 y* y# T 7 i

X D.7 1S011929 T X % FERAE D&

<GEFE>TS0 11929-1:2019 L v B ke
ISO 11929-1:2019 I281F % decision threshold & detection limit O EFE % FIaR &
I TFRICTRT,

3.12 Decision threshold

Value of the estimator of the measurand, which when exceeded by the result
of an actual measurement using a given measurement procedure of a measurand
quantifying a physical effect, is used to decide that the physical effect is
present
Note 1 to entry: The decision threshold is defined such that in cases where

the measurement result, y, exceeds the decision threshold, y*, the probability
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of a wrong decision, namely that the true value of the measurand is not zero

if in fact it is zero, is less or equal to a chosen probability «a.

Note 2 to entry: If the result, y, is below the decision threshold, y*, it is

decided to conclude that the result cannot be attributed to the physical

effect; nevertheless, it cannot be concluded that it is absent

3.12 WEL T WMH

WHENEE L EBLT 572D OBREDOREFIEZ AW EEORER RN Z Nz L

Blo7c & SITWHEERDH L LRETDDICHENS, HIE=EOHEEH,

HRe 1 MEMRyPNRE LS WHEYy Z#ER L&, MESTLRELITOME, T72b
LEBIIEeZL b THEENEr TR WE T HMEN, BRI T
WOHTERaAT LD L5110, RELESWHEIZERIND,

Hit 2 b ULAERyDBRELEWMEYy* Z TRI- 2 & X1, ZOMENYENEEICER
THEIEFVWARNWERMTITLZENTESD, L LR L, MBI EN R
WERE AT D Z L IETE R,

3.13 Detection limit
Smallest true value of the measurand which ensures a specified probability
of being detectable by the measurement procedure

Note 1 to entry: With the decision threshold according to 4.13, the detection

limit is the smallest true value of the measurand for which the probability

of wrongly deciding that the true value of the measurand is zero is equal to

a specified value, B, when, in fact, the true value of the measurand is not

zero. The probability of being detectable is consequently (1 —p).

Note 2 to entry: The terms detection limit and decision threshold are used in

an ambiguous way in different standards (e.g. standards related to chemical

analysis or quality assurance). If these terms are referred to one has to
state according to which standard they are used.

3.13 MR TRRME

ZOWPEFNNZ K o THRH T E 55 E O MEFE %2 RGET 2 E & D F/hOEAE,

HRL 1 MR FEREIE 4. 13 ORE L EWEICEBWT, ZBRICHIEEDEMEN Y TR
WEXICVHEEDEMENER TH D L) o T REDN I 425 MHEFDFFE
BIZHELL LD ERBDR/NDOEMTH D, ZDOTD, Bl S DR
A - e 5,

AL 2 M TR K ORE L& WE O HREITR % 21k (B s B9 2 Bk
R ERAEICE T 2K E) (BT, HHEOBKRTHELNL D, 2 DMk
EZRIRT 20 CThE AEREDLDRL TV IHED 5 H O ENITHE> TV D0
ZWHRTLOBERDH D,
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D.2.2 Hi T RRME O

TAEA XD R E 4L TW 5 Analytical Quality in Nuclear Applications Series
No.48 [ Determination and Interpretation of Characteristic Limits for
Radioactivity Measurements])] IZ# SN TCWAETFT N2 W T, MEHERIC Y —
I FAEL RV BEOFAET 256 TOMH T IRIEOFHE 2757,

FRREICIE, HEEEEE 0.10564 kg 2R Y e L RN FEEAS (U-8 AL) 12 50mm
D SIS L, £ 70,000 HRE L7 ZAL7 MATF—2Z2HWT, 2k, qHEICHE
LIEEBHIZ AN PVBROBLENORBRENTZHDOTHY , ZNLANOKRE DO H
SN

D.2.2.1 FHEUED O UL KD 5 — K
A=n,-w (D. 4)
T,
A FRE (Ba) £ 7o 13O BB IR BE (Ba/kg. Ba/L %)
n, E—ZfEBOEKRDD T MK
w o E— 7 ERED D R E IO BRI~ D LR LR S
1
tregram-fi-fofs
t RERE (s)
g TXRILFXF—ETORHIER
a vy
m R E (kg, L %)
722 L, AR UREE L TR DG EIFAE
fi R IEREK
fo BRI EARE
fz LR EAREL

D.2.2.2 RELZWVWE

A*=k1_a-w-\/n0-i—i-(1+i—i) (D. 5)
T,
A W L X VW E (Bq F 72 1% Ba/kg, Ba/L %)
ki_q OB Nal e 5 OERE
no NR—2F A DT T N EOEE
Xg E— 7 Ik DT ¥ 1 VI
Xo W= T A DO F ¥ 2B D EF
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B K(D.5) D no-’;—g e —ZHEBENOR—2F5 4 VS OHEBEE £ T,
0

B, WEY—IBEETIELERE, L0 BN RSAIESE R [16] 23K
D Z & (5.4.6.5 Continuous background, the specified activity of the value

is not zero, there are overlapping peaks),

D.2.2.3 Bt T BRAH
2-A*+ k% w

A =
1= k2 upg(w)?
T,
A* e FRRAE (Bq % 7213 Ba/ke. Ba/L %)
k AR

k=kiq= k1—ﬁ

kip HEHEOBEALL D AERK
Uy (W) BLRAR B w O FE XA VE R ffE s S

FBHAE O FHEUTAR D R EN S Z R &

NE G R L TR R HE AN R 20> S

D.3 fRH! T RRAE O & E A
D.3.1 fENFEBICE —27 DEELRZVWEE
“Fe (1291. 6keV)

(D. 6)

HE AR D 42T DAl

100
—
[¢b]
o
=
= ° °
L 10 ° ®e °*® *
= ° o0 °
3 o0 o0 o
S °
° °
B, A
1
2568 2573 2578 2583 2588
channel

2593

2598

X D.8 *Fe i HT FEH Ik
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#D.1 HKHEBOFYyRxLENV L N T—F
FEHIR B, fEIRA THIKB,
¥ ¥ 2V VRV F ¥ RV VRV F ¥ v VRV
2570 9 2577 7 2590 7
2571 6 2578 3 2591 5
2572 6 2579 6 2592 2
2573 5 2580 6 2593 5
2574 10 2581 6 2594 8
2575 9 2582 9 2595 6
2576 7 2583 10 2596 6
2584 11
2585 3
2586
2587
2588 10
2589 11
+ Cooper D HIEIZ K 5 H T IRAE
FD.2 FHNRTA—HFLRELIWVER X OB TIRME
RT A —H fiEl
B 0.9286
Br 0.9286
N, (B F—fl_X—RF 1 > DOmfE) 52
Ng (B=R X —[l_X—RZF A DHEE) 39
k 3
Ny, (R AR R ) 43. 06
TR T RME (Ba/kg) 1. 654

110




+ 1S011929 12 X A f Y T IRfl

FD.3 HANTA—HERELZVEE I OHH T IRE
IRT A —H il
xg (E'— 7 ST v R LV50) 13
Xg (N—ZF A UK 1, 2 F ¥ RAKAF) 14
X
ng—2 84. 50
Xo
no2(1+%) 12,77
Xo Xo
w 0. 03840
U (W) (JEFLC R C.12DTFN5 54THBR) 0. 04087
k (a=p=0.05(5%)) 1. 645
RELEUVE A (Bq/kg) 0. 8064
M TFIRfE  A* (Ba/ke) 1. 725
D.3.2 fREFFEBICEY — 27 BNEET IHS
280¢ (911. 2keV)
100
®
[ ]
[ J
[ ]
> °
j? 10 e ® o __;_________——————-—_’—' " ) i
S ° °
5 o ¢
o
(@]
B, A B,
1
1810 1815 1820 1825 1830 1835
channel
D.9 *8Ac ODfEMT REL
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D4 FEHOF ¥RV EHT Y N T —H

FEIK B, fEIRA THIKB,
¥ ¥ 2V VRV F ¥ RV VRV F ¥ v VRV
1812 11 1817 1828 15
1813 12 1818 1829 9
1814 11 1819 18 1830 12
1815 8 1820 29 1831 12
1816 6 1821 43 1832 12
1822 66
1823 61
1824 36
1825 20
1826 13
1827 7
+ Cooper D HIEIZ K 5 H T IRAE
FD.5 FHRNTA—HLRELIVEE X OB TRM
INT A —H fiE
B 1.100
Br 1.100
N, R ¥ —fRX—R2F A DOHiFE) 48
N (=X VX —[l_X—2 T A > OmiH) 60
k 3
N, (Ee A HEF ) 52. 10
B T BRAE (Ba/kg) 2. 509
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- 1S011929 12 X % # H TERE
#D.6 HNRTA—HZLPELZTWEL LB TR

ST A —H fi

xg (B'— 7 ST v R V50) 11
xg (N—Z2 T A UL, 2 F ¥ 2 AEAEF) 10

Xg
o 118.8

no"_g(1+"_g) 15. 79

Xo X0

w 0.04816
Upeg(W) (JEFLC FC 12D TS 5/THBM) 0. 04087
k(a=p =0.05(5%)) 1. 645
Wi L EWVWE A (Ba/kg) 1.251
B TRME A% (Ba/kg) 2. 645
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BT oy AT PV TV S D ERFIE

R 4 FWET O~ =2 T VIEMT Y 7 b = 7RBEE T ONEZ L ELHEK T
HoTo, R =2 T VITBREBNEMNTOEBEHYE 255 L L, R IS o
JENBER I B W TR R RIS EM SN D BRERBIO y A7 ha X N —O R
FHIZOW TR T Mk & L7,

ZOID, A FEET O~ = 2 7 VIZEE#E S T RN FIE ORI AR ST X Feal
INTWARY, —FH, L0 FEFBELELOND FIETHY, KRv==2T7/1~D
AR LN TS, £/, BELWE L TER 4 FELETO~==2T7 V%25 LT
WL LBRE~ORIE bV EL 2D, ZOXk) R REREL, B 1 TIX. f#ITIcH
WHN DR TIEORME X OIS ®R 2 B L7,
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SRl — 7 RN

KB ZRELTHLNEANY MO — 7 2%, BEAREEL., LELY—7
(BT LX—E—7) OHBEILHNELHET S, BEABZMELTELND
yRRART MVE, BHEEDNER LS TE—7 OBRPELS FEY— 03d 5%,
ZOMIIHE TIZ RN ERZ VW, BAROEEIZIZKRD 2 5D HERH D,

- BEEOERME SN —ZICHOWTHEL, E—7EEAZFHE L. MHEL E

&5,
B BB SN NE NI LT ., FET OO — LBV TCH
EitE L, R sERET 5,

A O HFETIEELO S DI ONW TR RER GO NN ERH Y | %ET

XTI OEMBIZONTHIETE R, TOEOHEZEUICHATILERD D,

E1.1.1 v—27¥%—F L& FWM
E— VM ORELEDT S, AR NUVHOE — 27 ZEA L, FWHM (full width at
half maximum, BE'— 727 OS50 & IIZHBITLHME) L F ¥ XD, =X LF—(ZL5HK
ZIERRT 5,
(1) FHE AL TE
O EDRET — 2 FE06ALD FWIM 245 T, A v AL 2 Wiy 7 4 v 5 %
5 (AIBEThNILE— 27 O FWHM, ., m#EE— 27 FIIELTT7 4 V2 D
g% 2 BbsEd & kv,
@ik 2 Wi aFEh L, ORI NI L L T — 27 2 RET
Do
SN —27OoFL%E, gk 2 RS Sl A7 ROV T = A\E
BEEEZIE 1 RKBBREEEe 7 e RETHEL, @o7oice—7 fLo g
Ex25F5,
@i shizt—2oHhh b, ZoiEeE (FIHM © 3 MELIN) ICho B — 27 20
L%, FIIMB L O F ¥ XL E XA X —OEBERXEERT DIy 7T
v 7T 5, Pb-KaX# (FTHICHDO XBE—27BHL0HMTE5), *M"Pb,
Y5TI, PMBi, "KFED yME—I NEZBND,
Dy s 7y 7ENEEY—2% T RK+H 7 A% CHEEEAT S, ROy
— 7 WL e FIIM & (A& ZN 6 D) RENSZ VAN v 745,

(me%m+bxk:*w¥~ﬂ:%§ﬁééﬁxxﬁﬁﬁféo
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- BRI AR (511, 0keV) BE OV vz A —TF ¥ — 2 13 ERITHE
PRNDOTTF ¥ XNV X AFX—DOXOIERICORERT D!,

CX2EFAAN, RELEGHEEBANICA-S TN b, FROMMAKE W
JEIZ, =27 & —2FT Ol L CRKEA EXPREEZLVET,

|W; = W(ED|/v/o:%? + 0(E;)? (& 1.1.1)
w; DB — 7 DA
W(E) R —= R X=X 6RO - E1E
0; DA — 7 OENE O AN S

o (E) P — =k ¥ — RO R S
@THICHAL LS LT 24 51E, O@ORMESOTHA LI FVHI & #FHEBLlE
@ﬁbwﬁﬁ)/)ficlf%fiﬂ%ﬂzb\ @J\EU\ 7/(}1/&@{4352%)6%3D|ET0

(2) B=7F—=FHOT v AR 2 RIKT 7 4 VX
DAXZ Lo FWHM O 1~2 fEOMEkW (Z DL & k=1~2) ZFOT 7 ABK
. 2RI L, BiET 4V E EED

F(x):exp{—%(x—mz} (& 1.1.2)

P: E—7 0
x—P=jLBEEHR %, jIZOVT2HMET DL,
o (5546 5.546;> 5.546;> .
L5,
Q) #-3xUW)NE3IXUW)ETLITOEX, F'(NERD T T AR 10 2 IR

DT ANEETDH, JOFEIZZORETHZTHY ., TN EIX, F'(H/h&
X BHDOTRETH D,

LAY 7 727k > T, FIIMOX E F vy 2o x X —0XOERICE@EO Y — 7
AL, R HFOXRDOIERORIHEHT L ENTERWEALRD D,
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EX 111 A ARSEAL 2 RISy T 4 VA

(3) VIR L 2 RSy & & DFHEUIAR D e S OFHR
(2) TRDTZT 4 v Z 2 O CEIRE 2 RIGE & ORISR D RN S ZRD D,
PIRAE 2 RIS EIFRA TR D 5,

K
N"() = 221”(D-N0+j) (& 1.1.4)

=K

N@G+j) : (+)F ¥ 2V OFHUE
F"(j) C A ATSERAY 2 IRESY T 4 VR
K 3 x (kW)

Flo. N'QODOFHEATAR D RN SITRATRKRD %,

K
o' (i) = Z Fr()2 - N(i + )) (% 1.1.5)

==K
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R
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TOE

Tl B iE N7 ()

N"()D FH IR D RS D
~AF A3 =307 ()

12

12RKDE—=7 NN MD<—3c7(DERDY
6 HEARE—7 LHEShE

112 A 2 ROy L T DR S DY

(4) v©—7 0HE
BTOTF ¥ FNVOFEMHEIZOWT, Figlk 2 WMy & ZORfENSZFHE L, M
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(2) HEZRKAZHWWCEY— EELMET S 51ES
H—OM L7 —27 T, TEOR—=RAT A NI EC—7 DNFEEL, 555 %

MWTHIET 251G, iEE—7 OMEZROEEICEET L L SITHEMAT 5,

cPEEMEE— 7 O — 7 [N, (P T DRI R D A S oy(PYD 2 1%

ZHADEE, TRDODB. Npye(P") 2 20y5(P")
* IO Npee(PICHFGREVER @R 2 W v P EDO L E Thbb,

VNpee(P") = 2

OB E— 2712k THE— 7 HERITE 1.1.4. 1 DFEICL > TR D,

Ro

m:Zhi (% 1.1.33)

i=L0

OR—AT A4 VHEBRIT, BEC—Z7E2L2TELLIICRDD, Thbb, iEr—
JOHRLTF ¥ RXNVEPETDLHE ROFMEWMTZT LI Ly Ly Ry Ry&
DD,
BEC—IPHEE -7 DRIV —lIchH D L& (EX 1.1.16)
L —P' =2 1.5 x FWHM £ X O'P' — L, = 1.5 x FWHM
EE—IPHBE -7 OEZ VT —llIch b & X

P'—R; 2 1.5 x FWHM 5 X (*R, — P’ = 1.5 x FWHM

STHHMIEZAT D Z LI K> THIMT 25U 2 RS L, fEZ{ThRVN I L& -
THHREMEICALT 2 E L ZBMFT LT, MEORUELHW T EREE LY,
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O EXEL -7 2 LTE 1.1.4.2 OFEIEL TE— 7 HH N (P)E LT
Z DR S oy(PERD D,

DI EE—27 DO — 2 Nt (P)IE. Nppe(PNERWTKRDO LS ICAES Z &0
TE 5,

!

M

(& 1.1.34)

Y " - - a'
Nnet(P):VNnet(P ) ZZ T V:F-

14

M

ERIZBWT, d, d"BEE—ZPBLXOP'Oy BEHE, B LRIy
—JPBILOP' Oy BT HE—7 2R (HERROMIEEZET) ThHD,
a'/d"IEET =26, /I N EREANLRO DL ENTE DL, HD
Wi, vofEE L TERELZHWS Z L TE 5,

OLRETROOENTEN—=AT A VHBDON,B L ONZRD D,

Ly Ry
NL:Z”“ NR=Zni (% 1. 1. 35)
i=L2 i=R1

OXMBE—7 DY — 7 HHENy B EOZDOEERZoyITRO LI ITHAETE 5,
KNP —7 DR XNV EEC—TDBHD L X,
Nyer = Np — ﬁL{NL - VNnet(P”)} — BrNg (& 1.1.36)

ON = \/NP + BNy, + Br*Ng + {vBLon (P} (% 1.1.37)

ERickBuWn T
g, = (Ri+Ry;—Ly—Rg)(Rg— Lo +1)
LTy —Ly+ DR+ Ry — Ly — Ly)

By = (Lo+Ryg—Ly—Ly)(Rg — Lo+ 1)
R (Ry—Ri+ DRy +Ry— Ly — Ly)

(RHFBE—7OFZFALF M EEC— RO L&, X(E1.1.36) B &
NEE 1. 1.3 DOETIZTOWTLEREE XA NIT I V,)
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MRE—7

7 Nnet 0N
7
2 IhERMEL—7
| é Nnet (P") £ ON(P")
hEEr—7
uf\Inet(P') /%
o /
L2 PP LiLo P Ro R1 st ------ e P
|P-P'| =3FWHM

EXK1.1.16 _XR—AT7A4 U bifiEY—7 OFHEEZE LI HiE
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“1.1.5.2 HAEEY—7 (FWHM © 3 fELUNICHO v — 27 BN{FET D) OfiEhr
(1) ZAKDOYEY—7 NE—OEMEIZ L5856

@Eo‘—‘?/ﬁ,ﬁ\fajz%%f 1.1.4.1 (2) &:J:OVC\ L0=PL_‘U.,\ R0=PH+u,&‘g—éo ::

TPAB IO PHIE= R VX —OE—7 OF LT v RVE L OE = 30—l
DE—7 OHFRLT ¥R ET D,

QR—ATF7 A4 HEHKkEE 1.1.4.2 THHEL, -2 25— 7 HiE
Nt (P, + P B L O OREHE(F oy Z R D,

OPLBLUPHIIBIT AN —IIHTHE = FE 2N EihiegB L Wey, 72
y B EEENE g B X Pay b T 5 &

€rLay ,

Nper(PL) + 0, = ———5— (Nppor (P, + Pyy) + }
net( L)—UL gLaL‘l'gHaH{ net( L H)—GN} (& 1.1.38)

€pay .,
Nmﬁﬂﬂioy=;;€;;;;U%a02+ﬂaiam- (& 1.1.39)

ERICB VT =gyl LTH LU,

(2) RO — I NBRS>T-ERBIZEAHDTHY ., Ol ERLEY — 7 N HES
O EE—7 OMIEIZE 1.1.5.1 (2) LRIUCEEIABTLIEEEHAT S,
®E°H7§E\illji;£’ﬁ§ 1.1. 4.1 (2) QZJ:/)VC\ LO:PL—u,\ R():PH+UICET6 ZZ

TPBXOPLFER=R A O —7 OHF.LTF ¥ 2V L OE = R0 X —1
DE—7 OHRLF ¥ L ETDH,

@QR—RT7 A EEEZE 1.1.4.2 THEHEL, =27 2D — 7 @K
Npet (P, + P)Z KD %,

AN

L. PLEXMGE -2 L L, PTRL, Py lhEEY—27 L LPTETZ LT D, T
bbb EY— I GO — B EZ Ny (P+P) . BLEORZOERERAE%
oy(P+P)THRT,

@ EREE— 7 (PITH LT B 1.1.4.2 D HIETE — Z EMN, (PB L%
DNE AR oy (PR D 5,

ONpee P T 2 EE—2 O — 7 HROEE (G555 2vi+ 5, vid,
PBLOP' Oy KL EEZNhZRdBL 0. =/ FEredB L0 LT 5
LLUTFOXYIchD,

a &
V=F'?

ZlELe "IFACRNAMESATVND D LTS,
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OXMRE—7 DE =70 Npee(P)B L OZ OEERZoyTRD LS ITERIND,

Nnet(P) = Nnet(P + P,) - VNnet(P”) (%ﬁ 1.1.40)
oy = {oy(P + P32 +vZ{ay(P")}? (& 1. 1. 41)
Er—7
e —2 /105
7?7
/ hERREL — 2
177
7 7
2
X
%
/Nnet(P+P’
+OnN(P+P')
_ AP,
L2 LiLo P P Ro R RzS 5 P’

P-Lo=1.3FWHM, Ro-P'>1.3FWHM

HX1.1.17 HAav—ohbliEY—27 22 L5I< ik
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3) HAEY—7 &2 R 2 HWTHITT 5
COFEF. =T OENPATUABEKTHY . ME—27 OHFLT v xR EPE IV
Z @ FWHM N EFEIZRDO N A L XIZOAEH TE 5,

OfE—27 O LF ¥R ETZLE—DR (G 1.1.238) b EMHICKkD 5,

OEF—7 O FWM #X (B 1.1.1&8]) »HRDD (HE—27 O FWHM IZZE LW &
LTELWw),

OFFHT D 12D D F v FOVEEHIBRIIIR OS2 T L 2 ICikD D, 7272 L. Lo, Ly,
Ly. Rov Ri. RyB X QUTHEES., UL L U/ LI T 2 HTOREE TRD 5,

Lo ~ P, — 1.5 x FWHM (& 1.1.42)
Ry = P, + 1.5 x FWHM (& 1.1.43)
l%z;ﬂ+&) (& 1.1.44)
Uy =Uy—P; (& 1.1.45)
U, =P, — U, (& 1.1.46)

\/

AN
SS

4—U1—> ‘-Uz-’

W

==

L2 L1 Lo P Uo P Ro R: R2

11018 NG RAGEIC R T L RO R E L
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@FEIK Ly D UE T, BE QU DRy ETOZNETNDOE — 7 HES, B LTS, £
NENDOERF Z0B X RoyZ RO X HIZKRD D,

Up—1 Ry
Np(1) = Z n . Np(2) = Z ny (% 1.1.47)
i:Lo i:U0+1
Ly R
NL=Zni\ NR=an- (& 1.1.48)
i=L2 i=R1
1 1 ,
SlzNP(l)‘f‘ETlu—,BlNL\ 01 :\/NP(1)+Znu+ﬁ12NL (i@f 1. 149)
1 1 ,
Sz = Np(2) + 51y — PoNk . o, = \/NP(Z) + oM + B, %Ny (& 1.1.50)

Rz
_Uy—Ly+05 _Ry—Uy+05
Bl_Ll—L2+1 'BZ_RZ—R1+1
OE—7PBLUPICHIGT D= LT ZNENNBLON,, £/, TN EN
DAREN S oy BEL Doy b T8, ZnEFhkAATERIND,

Nl = all'sl + a1252 N On1 = \/(0(110'1)2 + (0(120'2)2 (i@f 1. 1. 51)
NZ = aZl'Sl + aZZSZ N Ono = \/(a210'1)2 + ((IZZO'Z)Z (i@f 1. 1. 52)

J::Et@all\ alz\ a21\ azzﬁjﬁo)iac:;ﬁ&béo

U,' = 2.355 x U; /JFWHM, U,’ =2.355%x U,/FWHM& L., KD X 5 ([ZhEHR
PUNBLOPUYEHENT 5,

1
AN F = —x2/2 7
Gariil (x) meXp( x/2) (& 1.1.53)
IZBWTx=u XV AR OMEZ, £ DOHEDIHE
P = ! fexp(—xz/Z)dx (& 1.1.54)
v(@m)

THRTZERTE B,
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ZOXOBEMMEIZRATEL T2 2 LR TE S,

P(u') = F(u')(byt + byt? + bst3 + byt* + bst®) + e(u’)

- - 1
ZZT7T r=0.2316419, t =
14+ ru
b; =0.31938153 N b,= —0.356563782
b;=1.781477937 . b,= —1.821255978

bs=1.330274429

TR LD AR HENESIT le(w)] <7.5%x 1078
W =U,BLOU =0, LTPWUBLOPWU,)H T 5,

Q11 A1 Q1. QT RATROD D Z LN TE D,

W 1=PW o —P(U,")
UYT1-PW)-PW) T 1-PWU,) - P,
—P(U,") 1-P(U,")

T TPW) - P BT 1P - P(UL)
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EE 1.2 FEBFEOE— 7 R E KD 54

RFERAEO y A7 b A M) —CTIIMBARORERGPH LD Z & B —i
HICThHDH, ZOEE, ALEOREIOFER, vy M= AL F - L TE—7 L L2 KD
HIENTEXHEOICLTBL LEHEENTH D,

TR, AERABOEEOFEEEICOVWTE =2 HRERDL-DIC, FHEED
B B0y hERAWDHZ5RT,

& o1.2. 1 FEVERR

FHFEm ORI (5~50mm, # 10mm = &) ZEMEARBEREL 1 vy AR
L, BMIEABICITMERBREFEC LD ZHAWD, RO FE &S O R S 1%
0.5mm LA, ML MHEITER 1.2 1 I RTHREBEZHRET D,

HR 12,1 JERICET DEERERERIE 1L ES72 0 OBSEED HZ (Bq)
109cd 57CO 139Ce ZOSHg 113Sn 858r 137CS 54Mn 59Fe

3000 200 100 300 300 400 300 600 1000
E) #EEOKHT 5y MR LF—IZONWTIIEE b 22RO L

ZORDOEMLEETOBRS THMBER WA, dead time 23 5% LA FiZe D X 91TT %,

60keV (L DR =R X —HHEXSR LT 255X, *'Am 300Bq Z MR 5,

F7z, PHg, "PSn M TE WS (BBMAERO & E5) 13 °'Cr 600Bg TR X
%, 1500keV UL EOERF A2 H D 72D, “Co, Y MR D23, VLR NHDH D

T, MEEIT> T T—¥%HHT 5,

EEEEHRIROM OMEELE LT, BRX, TAVIF, FYI7RAF v I7ERNHDH, 1EHE
BRI ARTA Y b—7WHErbHEATE D,

%1.2.2 HE

IR O REDOBRICIE, U TFTORICEET S Z &,

CMERMIING D2 TOY— 7 WEOF IR D AN E (30) 23 2%LLFIZ
RHETET D,

CREERIFITRELE R UALE, RUOETHET AL HICEET S, MIEZATLARY
ROEAELEFCICT D, £, MERITHEEGIEHOR Y BOREX v v S 21T
TZRECTHBIOREAIT O LA, HIEMERFICHE CREBIZT S Z &,
CEBMOBWEREREENTWD O T, BARITESCHICHIET D,

P RICIREE O EERERIR 2 R E T 25 A0, Vb~ =0 A8 KR 8RR D15 YRz
TOREMTDIUNEND D, MERBNBRINTWDE, ERLTWAR W, RSN
NTWRWDEIZEICERT S,
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C EVERRIE D DA S Dy BEDNERIE O FRIT Y 7o o T KX #R (Ky1=84. 936keV) %
FAEL, 'Cd (88.0keV) DE =7 Z2WETLHILAHD, TDOHAE. FadD KXHRD
BEAZIY B 72, MEAERR IR E RIS IXE S Smm 2 EE O A TR g &R IE o 4
W% PH - CTHBERc T 2 TdERH S, Lo, ZOE—78RE2M- CHET S &
L. B — 7 ZhEBRWE R & AR IS HTAR TR as & 0RO SRl 2 B o THEBh R 5
VENH D,
n BB HEREH NI b o3, XBERZREDONRE LR2WEAIL. IR
MO IND X#EDT LROEEL VR T 5720, 3B b EEERIE G B
BWOTY R v v 7O EIZEE 0. 5mm DR Z NS TRIET S,

< Ce DB FHMIC LD XBMOBBICEET D,

E1.2.3 E— 7 hRABOIER

MREMOIERE — 7 HREND 1S 7200 7 MMiceps 2R D, ZOHAE
HERRIR O BEM Bq F 7 IX AR M 720 @ v #R A (v /s) O Z BIE B ICHE
MIIELTHL, Ba BRAOHAITHMHENG v /s RO TH L, WEMM» HRDIZF
B (cps) ZHAALERFRIM 720 Oy BHEHE (v /s) TBRLTHG LT 2R F—
DE—INRE2RO D, W7 7 7 O e — 27 2R e xr¥—% &
D, HELEZEY—7F LT oy b5, WEGEICHWD E— 7 ki, A7 |k
NWEJERERT DTy hLTEEL, k5D,

B 1.2. 11— ER—RT A VHEIBOIY G, & 1.2.2 IZ/7fEHRE 1. 9keV 2
FE DR HHERIZ DWW T, 2000keV/4000 F ¥ FAICERXLF —KIESNTWNDH L XD, 1E
e — 7 s 2~ VIETHET IHAOMHEE (Fyx1) OWY FofzrRT,

AG(%L)

#BL %G KEP 4P #4BL
HX1.2.1 B—7 X—=ZXF A UEBOIY K
FEBLABL:E =V ODXR—=ZAF7 A4 U5 EFRTHHD,
KELETEZRALT—AOR—RT A FEHIK,
G, AG WEEC—INHL, HEICHORWEE 1T
TR —[OR—R2T A ik,
P AP RELITEZ LT MO — 7 FEE,
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yMROTEXNLF—IC Lo TEHAMEK (Fraxr$) 28R 1.2.2DXHICRET D,

B 1.2.2 y RO R LX— L EEE

EiE | =% 1r¥— | £EBL G P P 5 G 4 BL
(keV) (Fxrxn) | (Fxxn) | (Frxn) [ (Fyrxn) | (Fxx) | (Fvxu)
199¢d 88.0 4 14 4 4 0 4
*Co 122.1 4 0 4 4 0 4
1¥9Ce 165.9 4 0 4 4 0 4
g 279. 2 4 0 4 4 0 4
13Sn 391.7 4 0 4 4 0 4
Sr 514.0 5 0 5 5 0 5
YiCs 661.7 5 0 5 5 0 5
*Mn 834. 8 5 0 5 5 0 5
8y 898. 0 5 0 5 5 0 5
7n 1115.5 5 0 5 5 0 5
*Fe 1099. 2 6 0 6 6 0 6
%Co 1173. 2 7 0 7 7 0 7
*Fe 1291.6 7 0 7 7 0 7
%Co 1332.5 8 14 8 8 0 8
8y 1836. 1 8 0 8 8 0 8

By, Co FEDOWEMIZT Y 2RO DITIKLS 25D T, FIHT 2D THILITHIEE
THMEND D FTEAHROMIEZITORWZRBIE, Y, “Co OREMITE — 7 %R
HROEE 2 MBE2E L L, =27 R MBOFEHITITH VRV, 728, 1°9Cd (88. OkeV)
DR R X — NS OR M X BRIk A —r R O TEFOE— 27 134T 5, *
7=. %%Co (1332.5keV) DK XL F—ANZ Y D A r—T =T NHEDTEDOE —
ZIEBRANT B

DR 14 TH AR IER] B,

150



BT XXX T HE =7 ERD- D, itz v — 27 %, s o L X
—IZ L., $FRHR T ST Ak T = RE2WAA KT 7 717 ey b5,
300keV~600keV LA ETIEAIC FADEBICITWELERD,
TRALF—=PD/PNIWVEERBEBDRBIO, a7 b UrBELICHE S BB RN Y
RTNHDE—7RKITRELSRDD, yMOBWEFRITIKLS D720, 200keV LT T

% 120keV VD ZTER &35 EIZMMOEMR E R DLGEDRZ ., Bz &K 1.2 2° 1T,
HEtO FTHEE
0.1:
 4.9mm
0o 10.4mm
8 21.3mm
o 32.2mm
| A 42.6mm
005 A 49, 2mm
=
§ -
w
S
B
R
ENN
|
kY]
0.01f
I
0.0051
T | ! 1 1 1 f | 1
80 100 500 2000

IANX— [keV]

B 1.2.2 REOFHEEZ L0V — 7 Ko p

POKIBTRIERERIFE O TH S, BMHEBEENY —-THV ., BEEZE(LIER VI I ICHIE
EHERELZAICHVELMELZZ 06, WEMITE WY — 7 SRR a2 vz,
Co BIUOSY DT —H L, Y2 ROMIEZEIMZ TR,
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EEMERIR O & R E (5, 10, 20, 30, 40, 50mm) Z &2, B — 7 2haR iR % B UL
T5, MEF ez — 7K, E2 y MO X LX— (keV) & L,
X =In(E/Ey) & BT (C;~ClIEH) .

In(e)=C; + CX " E,SE (&1.2.1)
In(e)=C; + CX + C3X? + C4 X3 + CsX* + CeX® cE<E, (&1.2.2)

ELHR S 53 & RS 3 DB = kL F —Eyid . 300~600keV O HIFAN T & — 2 &= il fi
DI HPIZRD X REEZRET D,
CeHUT—MRINTITRETH D70, 80keV LA T E TKRIET 2L BIILETH D, FHEIT
In(e) & XA ZEFIZ L TlHR/N - RIETITY, (=X AF—HkZ 50 THEESG T 25205
I, BRI TC L CGERDIE, IR R AX— ] TC~Ceh 3 HET D)

INT, MEOFER LT, EBEDOZ X/ F— (80~2000keV) (28T 5 E— 7 %)
RERDDZENTED, 7772 T, BN RZRZEL T 220, MRS AERICE
DOTWRWNELETF =y 735, BUUEAFATRERAEBMILOE v N TITHRIE O RN
MNERHIRD R —MED -0, BEILHE > THi- 2 BB S DRV, B E R
Eo THARITHMOBIZISLEZV EDD R,
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FeHE ORI HZBHGE TR DT C~Ce%x . RELOFHEEmhE AL LTy K
(& 1.2.3) L., B&d 5, BEEEIX

exp(—C,) = ayh? + Bpoh+ vy (& 1.2.3)

ET D, RERIWVBIENAFTTERWRY  C2ZBRWTIEL NIRRT LR, £
DL ENLC,~CelT A FTHEE OE DO EEZ W5,

Chn (C1~C4) G{E

—1.0

0 10 20 30 40 5I0 %5 15 % (mm)
M 1.2.3 EHEC,~Cy& BHEMRIE O FTHEF O %
1) EROFITIE C. ClIRETH 72,
H2) C~C,DOHMtEDMEITERN 1.2.2 TRLEZE— 7%
Higr A, BBGEA L7 CTHh D,
(HAZ  cps/nCi)

ULofEREZAWSZ LT, EEORBOFEEICH L TARNTA—=FC~C2RD D
TEMNTE, IR ELSND,
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E1.2.4 MxE— 7 2hRehR L ERUE Y — 7 SRR E AV D Tk
INETICBRARIZFIETE =7 22RO DL, BEESO R LR DO %R
AEEERTERIAZRE L TE— 7 Rl ER L2 e o, ZHicst L,
HDyMOTRNLF— (EEZX)LF—) O — 7 RO UE & IEEREHRILO FLHE
EOABRERTEEY — 7 2Bl E 1| o&, REZRALXF—IZHT MR E— 27 %)
KR (AEZ XL X DO L2 LICHAE L — 78RR 2 1 >Rk T,
B — 27 RO e M — s 2 kihfilzRw o2& TRATL2HERD D,
L, E— 7 MM ERD DDOICEBFEH DO T, SRR LRDIZE—7
BhEghft & . BRI O RO — 7 RO KRERED LW ERET D,
KRB WAEERTERIR N DG RD I E— 7 2B L Z DO HIED B RD T H I IE 5 A
DOE— 7L, EX 1.2.4 IZRTEIICEKERALF—ZBRNT—HLTNDHD
T, ZOFIZOWTIEHRIFEDREICRKE 2MEIXRZNZ ER G0N, £15%8 E
DEENECLTZH L H 5,

FEERIRS L OZOREIZOWTIEHKRD EBD TH D,

-« 199Cd, °"Co, '¥Ce, *™Hg. 'Sn, ¥Sr, “Cs, *Y, “Co % & eI A AHIH (Amersham,
QCD-1 %) ZMtso Ty v v 7o quidgl E OB 4em OALEIZE W THRIE
L CHIxtghsRitiii 2k 5, BHEEE 4em 12T 5 DE Y, “Co D L FEOFEE
IWNELFT DD TH D,

-HERFRIEL, MR ERDBETOY— 7 BB OFH IR D REN ISP 2% L TIZR D
EFTET S,

S S A5, 10, 20, 30, 40, 50mm @ KC1 AEMERFEMIR FE 72131 0 LA HERR IR
I (REREE REORERSR) ZHEL TE— 27 RoMfif L RESORK %
RIHEEE— 7 R ERD S,

70k, KCl 1g 4720 OFHBEITHK 1.7Bq TH 5,
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1.1} EREBIED
' 4 # (mm)
1.0 8_5 n 0 0 o—O 00 4.9
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A
A
o% .,
1.1+
o}
1.0 a8 8 R—O—e—6 o0 10.4
A oo
0.9} A A
® ol
h .
S Lo f— » g0 ©—0 21.3
T*“’ 8 o w ° e o 88 .
'US 0.9} A A
-
[ I
1.1
/% o
Eﬁg 1.0 8 b Q—B—e—6 88 32.2
o R a o o & @
2 ot e 4
% .
1. LF
© a8 )
(w) o
L8 g oa = B o @—gn g8 42.6
0.9}
1.1}
1.0 & 8 B g o! ‘3 g &8 49.2
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J|| 1 L 1 l 1 1 |ll I
100 500 1000 2000

TANK— (keV)

A HWEORRLIEBBRIEEZ AW — 7 2%
O SRRy e e — 7 23
O : Mixt e — 27 ghRihip & Y — 7 bz Ao v— 2 2%

B 124 KVAESYERIE & . W O 57 B R BRI - S R -
HISGHE — 2 B iR & SR 2 VSRR A 0 72 B — 2 SR O i



& 1.2.5 2BIcroR BB CRIUVHIERE & B — 7 23R

HEHCE->TlE 2B CHET 2D, 20O—Hl& LT, MARENDY |
kL Vv EY TFUMBT VE=TAD 2 BICT A Rb5,. FREROFBIMOED
BRI IE % ST E— 2 81, LEOHA L Ac L TRko s, EEOY v 757
W7 E=U LAOHCRIHIEZ G B — 7 223, FTEICBIT 5 v ORI EZBE
LT, KR L - Tk 3,

_ exp{(a — ps) X Hy}
H, — Hy

4 X (Hy X g, — H; X &) (& 1.2.4)

g PEOBCWINMIEZ it — 7 )R

pa o EE OB

ps - FIE OB R

H, R BREOFTEE

H, : TREORxES

& I NH, T, REEEN LEHSOMETHLERELZEED
H O E a2 &t v — 7 23

& mEmINPHT, BN EEHSOMETHLERELLEED
HOWIA Ea &t v — 7 23
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BE L3 ~URUAFHKOE—7 B

< U R UFESIUT. B, MK, FEAKEOKEESCMET U 72 B 3255 BiALER & M X e
WCZDEFMET HHAICISHVWON D, MHEKER S, fiLEEkE T, 5
VIZEWHERMTLHOBREOEE/BENGEONDI 2D, HHEHENREWNE I 1 E
BLCHVZWEAKICESHWSNS, v U R FRIIHRHEIROE Y 278
EROTBVENEMTH LD, U-8 RAEFHVWILILAEDO L ST — 7 232508
DRBEEICEIVEBET I ERRETHY, =27 ZRETH L X OMRFOF
WERBORRER —IZT 20002 TH D, MERETENRDLLEY 2WRERETH
AVITKE THABEZHEC LEEORIEIZT 5,

H1.3.1 P, Ps, "KERMRLTLIGADOE =T NROKRDT;

BAKRICHEE 20, UL EERERE P L ¥es, 8512, BRMEERMLE L
TEENTNDIENRZ N KD 3IEMICIREL TE—27FE2RD D,

BT, Bics, "K & Gte~ U 3 UREHERIE 42 ©— 7 W2 20,000 v v M EBZ D E
THIEL., 2B =278 RE2RD D, HXNER 25% D7)V~ =0 LFE R H &
ERAWTESGE. ) RV RBOBRSCEMICEL L2/ — 27205 1 23 0. 012count/
vy . "Cs 2% 0.008count/y . “K 2% 0.004count/ y FEE L 72 5,

ARBFZRE LB R, L PT0s, YK LIS Ty BRO = R L — 3 200keV BL DB
DHHENTEHEE, ROLXHIICLTE = RE2HATHZLNTE S,

E— 7 BRI T I ey h TS E y MO RLF = 200keV BL 1
TIHIFIFEBRICRD, a2 TET te=a-EPL D, ZZTeld—7 8%
(count/y ). ElXy o= /¥ — (keV), a. bITTEHTH 5,

P PCs, KD O L 2BHEOE— 7B Lo x VX —2RALTERHa b KD,
KROFZWEHED y O F NV —%e=a-EPICTRALTCE =R E2HET S,

E1.3.2 EfZ3OIMRELRVWGEADOE -7 2 E0ORD

80keV 726 2MeV D#EIPHIZ = R/ F— N M2 Lc vy AT 2/ 1Cd,
Co, *Ce, Hg, '"*Sn, *Sr, ¥ Cs, %Y, *Fe, “Co Z & @ ERIRZ M T+ 5 Z & T,
E— I8RO D, 2o & E By, “Co XY AR O 7D HIEMEITIK O OfE %
AT, BEOMBEREERE T FX vy vy 7H ECBWESAIZETIERVWO T,
WAL CTHENITERERBRAEITET 2V,

Wxt 7 7 7l — s B Lo x VX —0BFRE ey b9 5, BEEITE 1.2.3
ERIBRICAT D DCDIBIIARETH 5,

P2 DR URERICHONVWTIE, MilBESHOZ L,
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% 1.3.3 HCOWIHE

~ U R VERBIFIC—EOEIEFTRAEZREL EDLRITNIIRLRVWDOT, —
B OBIR OREEFEFRI T, OB RE DR 2 M E T3 L TH RO
ExZITH> 2 &7 b, BOWAERDORD A2 TFIZRT,

OEARERIRZ R E L., %@E~7%4%@yg%*@5
ElX 2 VX — wlTMRaaE, WEsiEERIFEZ2 £ T,

@Y =7 RO 5 b OMRIMIFIHRENZ D % ks OBIESf (W) &2 ud> 2 BT D Wik & i E
L. BRERE O E— 7 23R LOBESEAEREZ D TRAD LBV RD 5,

f(w) =A+au+bu?)™t (& 1.3.1)
a. b: EH

PIFIEfE#B. 1.2 TRLAE~U R URLIETD a, b ODREHDOHIPL 2D,

0.7L 1 f(w) = A+ agspu+ byu?)~ ! (& 1.3.2)
4o, = —0.558435 by, = 5.58197

2.0LFH f(w) =A+azeu+ byou?)?t (& 1.3.3)
ay0 = 1.71115 b, = 1.02209

X (& 1.3. 1) OpIZEEERRIE O M BT 592 BRI S5 PR B g F I OVRUEE D BRI 55 R K 1y
XN ETNARALTf(u)B L Of(u) KD %,
T E R 2 R,

@IAMNDL, REDOE—721F 6 (E,pu)eRKD 5,

PREOR D~V RV REBZDa, bPIZOWTIELUTOLEBYVEMT S,
~ U R UERIBHBREZHE O BIRZ2DO T, B WD TR OBRSE — 7 2RI
ZRIEEEF LR, 22T, BHBOY -7 FE2 XV X—E, VA4 2 VG, RAEO
PRI IR Bl L > Te(E,Gu)TERT &, XD LI ICHEBPUTHZ N TE D,
e(E,G,u) = &(E,G) - f(w)
ZIZT, f R 2RATHELUTED ERET D &,
€, G ps1) _ fls1) _ 1+ apg + bug®
e(E,G ps2)  flusz) 1+ apsy +bus®
R FAUE=RX AT —BILIOBRHBRICEIOTEROBK - MEOARIEKEFET D, 20
K2 2 DOEHERIFOME GREFHHRE) -7 R E2RAL, EHabB X Ob ZFHHET
5o
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f(uy)
fus)

ex(E, py) = &s(E, ps) (& 1.3.4)
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GRb 1.4 Y AR ERE

2L OMEVERZREIT 1 ELRIC & 2L EO y BEIZIFRMICKET S, ZixE
% DR A KD R IREED S NERAR = R L X —YENL ~DERB A, FEH (R %
AL, BB O XL F—ZITHEYET 5y MBIZERFICKEEN 7O TH D, 1
BEERTHHINDEED vy BITHB IO S MRFFLUATAEL S (20X 9IRS
B SNHEED yE DA Tr—FRyfend) 72, By BPARHIFITRIL S
NEGEIZERHETH2ZENTET, MOGEEN 1 OH I, BERO v HOFEN
WAL TLEIZEICRD, ZOBGREY L - af T VAR (F2HFE) L
W, TUH LIV ANERDVEINRNANLNT v T REVHERICBWTRET IO L
TR AOFHERICBWTOHFICIHND Z EBDH D, TLARRTMEDR LK
HOEERRITEELBEAICL > TEET% bR D2 1D 5,

T LRI, AN D LEHIZR D & RERAVSTZHD LD T, BAEK
FEIXHELTEZID EHMBELLT U,

GINCAF: /NP B L Zh A B
| |
T4 85 Ay
| |
92 —> 894 899
ag | d35 33 i |
Tl T14 le ay
a, © oy, DR RH kb5 4 3 2 1
(ZOBICIEi=1~4) ay * 7y BkORINT

s s g
F 141 BEXOEZE LA

EHEAKIIERO L )ICRINTWDEN, TAREIZEH L TE X LBICITAK
DEHICEZET, DOLBMENOERO y BPBHINDGE T AT — FORB%R
IZH Dy BOBNT LEREORIGE LR 5 THRVWEAIIT LRI ET Ry, &
27— RFORABRERINE L TRLEDOPEAM TH D, v LR EZE T DITRS
5DHTHDH, T7bbyb LV eI I, ERICITRIN2BLD 40
TR (y1. y2) KXo TyilHYT2EER/EAL (FrAd—n—) Z &Ik
LN THER T L L LT D,

VAR 40% DA OHEETH, T AEN 20U B2 3 H B,
P A= NR—F R Ty BITEFE— 7 R EICEFEHR L2,
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P LR OHMERXZEIITY 2o TUTDOZ EERHIEET D,
cEBBOMBIIRINPFEC2IEIETRLETCHSL, TOMEayt T 5,
WERERHAIZ K > Ty SR LT B ORIERZy, T L I0f;e LT, fiage = ag &
T 5%,
Y DEBHFEa L, FRINCEBIT Dy, 0RO TH 5,
a; = Zaik (& 1.4.1)

k

- AFHBECII AT D,
ETV LR EMET DO DOFIEERT,

() ®HRINCEBNTyE WA — FOBBRICH Dy Ey 8 &1 ().
(2) HLRINTBNT, BToOyRFHRshRviERE, [[,(1-£T)L 25,
Tj : y S 5 2R
[1:®ERLS
(3) HDHRINK) DY Ry D =RV —IEREFFoToEE 1EEY VIS D
RIIKD L YIRS,

&ifiok 1_[(1 - fiT;) (& 1.4.2)

Jj#i

g Yl DB — 7 &R

(4) Z2TORINEEFT D &

Z &ifiGok 1_[(1 i) (& 1.4.3)

k j#i

Y EEZy o= F—L LTEHIIS NS5, T 72b bRl Ly, D

R (TEEENTZY) OBfFES RS,

L= - T,

D efiao | [(1-1m) =eiay (B 1.4.9)
k j#i

g BHlEND E— 7 %

Z £k H(l —fiT}) = &/ a; (& 1.4.5)

k JE!

"l IR = FORBRICH D & &, yOBH TR L Ty, 28 ED NI S e
WinE R R,
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Z lalkﬂ(l ‘ET)‘ (& 1.4.6)

j#i

P LAREZMIE LTI glIkOANTRD BN D,

S

Sk | i1 - 1) (% 1.4.7)

& =

(5) YL EDOMIEZIT O ICIFELEERXB LU A7 — FOBRICH Do yio 2
REZH ST NIT R SR, ERRTITEYRE y BIELZH VTR SNE N, B
— VR ERDD L VIXHNICEH LW, RS IE. Bnd y #RIFEIX, BHEe (—
FEEO yORHR) vy BERTRIINIX RO RN & F8GEL v B o Bl s #
LW Th D,
— I, ERTIIE—27 « b—=Z L P/TEHAVTRDO LIRS,
&

=@/ (& 1.4.8)

B— 7 « h—=&iE, By SR O RO ERE R IZ L ) 2 W TR
HIENTE, AXIT MNVOE—J HEpEE2AXRXY MVEMBE L0,
(P/T) =np/np CE D,

BV— 7« =X VT ERTRD 2 ORI TH 50 WHIRN O 2228 132 20cm
DN FTEBRETHL561E, UToX [1T12HWTCHETLZZ L TE 5,

(P/T) = a X In(ge) + B (& 1.4.9)
a = e(-0-30xIn(E)-1.11)
g = o (~1.82xIn(E)+9.15)
E Dy B kL X — (keV)

Ere  FEXFZNER (%)

I PCo R FY DI HIZEIZ 2 KDy MOBDBY DR EZLE ZTHEIT OV THLY
T 5, BEMITRD X D i‘%ﬁéo

o

|
a
|
|
1 ag,
)
2

a

11

|
HAk : 1
B 1.4.2 vy BB 2AKDE XDEEH
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(1) X (B 1.4.5) FplconTiE®kDO L IR 5,
g1a; = &ay1 +&a,,(1 — foT) (& 1.4.10)

« aj; Q12
L =& [a—+a—1(1 —szz)]
1

(M1t a;; ap
=& |(———LL
aq aq

a11+a12 = alvﬂ:‘&)éz))ﬁj

a 5
=q(1—i?ﬁﬂ) (& 1.4.11)

Flo, Yl oW TIIRD L HiTh b,

£0; = &a3(1 — f1Ty)

a
'-£=&é£ﬂ—hﬂ) (& 1.4.12)
2

(2) &5, “Co, Y TIINWEBNEE TE LD TH =1, =170,
A=Ay = RBRTIENTED, £, OB EIT 100% & AT &
MTELHDTay=1&7%%, (“CoDHHIFa,bleed,)

Lo T, (DORE 1.4. 1D BLORX(E 1.4.12) 1%,
g =51 —a,Ty) (& 1.4.13)
e =e(1-T) (& 1.4.14)

(3) LR EMEL, ELWE—=7 2R EZRDDIZIFROXDNHANEN D,

I S \

AT T, - _@mE (% 1. 4. 15)
(P/T),
& &
271 & (¥ 1. 4. 16)
(P/T),

e E—JshE

e i BWESRDE—s %

a Do HEER

T D a2

(P/T) : ©E—27 -« b=X)Llk

(4) X(E&E1.4.15), (B L4 16) bW Lo, YA EMIELIZIEL Ve
RO DICIEe, MMELRD, LL, B ITZIELDIESNbR0, Lizho
T, ETe0RbYICgaR (& L4 15) R ALgEaRD D, RICK (& 1. 4. 16)

e ZMRMAL TR0 b, ZOREZIRT 5 E TMEN# D IR LTS, @
F2RIBETHITH D,
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ER 1.5 BRETRUEHIHK T D v RO BEIRE O R B

a7 b UBELCRT 2D THUN R A E ORI T EELO G A 2RV, v A WHE
HCHAEER OtEDR. =7 M UiEL, BEFxER) oEnnzaz1TH & —EICK
EL =RV F =KD, Frv=yrEEKEHGEHNTREY—2 2 EE&T DR
DIZBWT, FHEAEOB CRIE EIZ#EbILD v O RTREIIATE 3 O A
EHOWER (b2 WVIXEERE) oG 2HVWTEHET LI ZENTE S,

BB, yBIRXALX—RNEbLAnabe — LYy MEELIZ oW TR, S EEL & AW
R DT FERAE ORI EIZ B W TIEALR D D OBCELR O AT IFEE L & E
L, REFEAFIZBWNWTIEBE LW L L35 [18],

y BRI E R A s D ERO RS ARl S 7o DIC ik L7 ET v E LT, TR
LoD FATHRED vy MBESxOWEICREIZARTLHEE2EZ 2D L, BT L5y HO
FEFKROLIICEREND,

1/1, = exp(—pux) (& 1.5.1)

ERIZBWT, pd s e Wb, ZExOBEAR cn A, HALX em! &
725, BESELTxDROVICEOWEOEE 2T Lz px WD ERNH DN, =
DEE I ZuD R0 0 I E &R Eu/p (en’/g) Zf 5,
HAEEROR W EEZo (ecn®), ME g IZFENDIRTOEEN (g7) T2 L.

L%,

p/plIWE O GLEM) Ly M RAF—ICL o TIREDETHY . WHEODJF
T/ T Lo AN X =2 BRI DU [19] 2200 OROLFEND D, HlL L
T, y BT RLX—ED 80keV 705 2MeV FEJE £ T, JAEFEHFZ2 30 FRELL T OBREER
BHZ 3 H C X 2 AERBrimfE 0T RIA [19] &6 - TR 5 HEEZRITRT,

COEBPRITENBREORELZELDL XD, BEREHCBT 2 H RO
FIIEE WS BICK L CIEHoIcii i cx 5, 0 K72 FIEZ RIZTRT,

k. EEOREORE TIX, MIERBHIAFERAE THLIHEN L, R LK
HEE~O y AT FEATHR LT R b, TDO X5 RGEHITHENTO v BOJEE
ZEMET 2, RESERBO VA A N DO IRAEEBE L REFHE, T
e vIialb—valrEORERLELRD,

OMEZHERT D IERICONT, EERDTFIAF =D It T d Wiz N — v
(barn : 10 *'em®) BN THERENLRD, o(E)E T D,
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ek, HEHISREu/p (cm’/g) ZHWD & XX, o(EDZEu/p(E)EEEH 2 TH &
VWO (BLRL [RER)

QRIFEIZ, E, D =R VX — DM fEo(E) A ENHRD D, o, E L EdEH =
VX —FPHN TRAEDNR/NNIRD E IR D,
(B1)E, = 100keV  E, = 500keV

@WK Da(Z,E)iZa(E). HILDEIZE,ZRA LT Eo(Z E)IZa(Ey). HHDEIZE, %1%
ALTRIC K D2E# N FRAEZMNTALZ)EBQ) % RD D,
0(Z,E) = A(Z) - E73'5 + B(Z) - exp[0.408(In E) — 0.066(In E)?] (& 1.5.3)

DZDEHICLTEFDLBIZONWT, TRX VX —EZLEHETHBmRBEOILY NG S
nNo5, 612, MmoOTHEIZHONTHEONHO®EIT I,

%7 F 82 M, JLHRAMALAS  AaBbCe -+ b E M OE BRI HREu/p (ecn®/g) 1T
IR VERE IS,
u/p=0.6022(a-04 +b-0g+c-o.+-)/M (& 1.5.4)

k. WaeD ROV ICE &R HREu/p (en®/g) ZHWZE Z1T, MEOHEE

MRkt Za, b, ¢, - E LTI TEIEEIND,
u/p=a-u/py+b-u/pg+c-u/pc+ - (% 1.5.5)
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B E 5% 5 0 R
Al203 (7L F) ® 134keV (MCe 11.1%) BT A HEEHFEEERKD 5,

OW'E %MK T 25 e FE IOV T, 100keV DX 2k 2 W FE (0(Alyg)) Z/3—
(barn : 10 %'cm?) BN TEENOLFHETRD 5,

______ TNVI=UL  Z=13
TxAF— (keV) REHE T FoME BTxER A3
100 0. 827 6. 22 0 7.047
500 0. 0061 3. 75 0 3. 756

0(Alyge) = 7.047TH 5,
@FAAEIZ, 500keV DT LI =7 AOWHER (0(Alsgy)) KD D,
o(Alsgo) = 3.756
@A Da(Z,E)iZa(Alygg). HHLDEIZ100 2R A LT & 0(Z,E)iTa(Alsgg). FHILDEIZ
500 #FRA L7 RIC K 2 BNV FRRAEZMNTAL) EBAD)ERD D,
0(Z,E) = A(Z) - E735 + B(Z) - exp[0.408(In E) —0.066(In E)?|

T =17 A
7.047 = A(Z) - (100)7315 4+ B(Z) - exp[0.408(In 100) —0.066(In 100)?]
3.756 = A(Z) - (500)7315 4+ B(Z) - exp[0.408(In 500) —0.066(In 500)?]

A R R R
A(Z) = 1.814 x 10°

B(Z) = 3.801

TR E 2D,
0(Z,E) = 1.814 x 10° - E~315 + 3.801 - exp[0.408(In E) —0.066(In E)?]

DBEFIZHONTHOD, @, @FfTWIEUKXEZ KD 5,

THAE— (keV) LEBE AU PUMAL ETHAR A
100 0. 0804 3. 88 0 3. 960
500 0 2.31 0 2.31

0-(0100) = 3960
0-(0500) = 231
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3.960 = A(Z) - (100)7315 + B(Z) - exp[0.408{In(100)} —0.066{In(100)}?]
2.31 = A(Z) - (500)7315 + B(Z) - exp[0.408{In(500)} —0.066{In(500)}*

AN R EMEAZ)EBD)ERD D,
A(Z) = 3.615 x 10°
B(Z) = 2.340

0(Z,E) = 3.615 x 105 - E~315 + 2.340 - exp[0.408(In E) —0.066(In E)?]

O FgE M) 2210207 L3F (A1203) @ 134keV (" Ce 11.1%) TO'E &R T51R %
u/p (em*/g) IFRD LI ICHEEIND,

134keV O 7 )V X =7 O Wik f
0(13,134) = 1.814 x 106 - 1347315 4+ 3.801 - exp[0.408{In(134)} —0.066{In(134)}?|
=6.118

134keV O [z 3 O Wr i £
0(8,134) = 3.615 x 10° - 1347315 4 2.340 - exp[0.408{In(134)} —0.066{In(134)}?]
=3.616

BEBEIHREERD D,
u/p =0.6022(a-cdA+b-0B)/M
=0.6022(2-6.118+3-3.616)/102
= 0.136(cm?/g)
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EEF1.6 H WX O IE

BREAELLBEESND vy BO—81, BEHCERRH D720, RAEAH &M AME
%%@:L\i*»¥~%%5o:m%aawW&@&o;mL;oTI*»¥~%
Koley MIIHBEBE—27 L LTHEINRLS D0, MERRLELRD,

HORIIIABOESNEWTE, A OMBIFEEARENZE, EZ 0T
W, BEMEAZHVWTHEE L7 0 RIIABEREE SO CRINOEEEL & AT
WHTe, MEXEEPHRIREARIABICZOEEF Y-V RLEPT 52 L1 T
ERAYAN

UTICHCRIRZE T E2MET D HEEZBRRDN, TA9RE2ED THIET HHED
HEIEE L2 2B &,

& 1.6.1 HCOWINE #ED B

REFFR OB DGO BN A @R T 2 TRy MREEZX D, 20y BRITZEDY
AT CilEME E M EAER L CERI D, ZOHFT CHEET 25T 0% A- TE
7oy MOBITHAEI L., ZOHBIEEDHRBHREuTH D, BT 28T T20850
DALERMLTH L0 ICEERTHY . v BROBOBRIHKFT D720, 3 RITIR
JEAE 2 Z R T 20 E X e < WM IEMEMS iR TRIIN D,

N ,
—=—uxN N =A-exp(—u-X) (& 1.6.1)

T, N  RABESERICET Sy MO
A B L I END vy RO
X S IVIEALE D B RUBH A #R 1 £ T oo Rh

AREFR D S y BRI, SR E ERE AR O K E TOERICIE T T
W35,

R EBBROEBICVATICHATA AL, TOMIZHT D E—27FRICH ORI
LWV EREMMTD, COMESNT-HDELZFGOEKEND FHETELADET
E— U REFHET D,
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F [ H
1L 8t v :
Ah A — | —
T e —l—‘”‘ = =L +
h [E==<5%
s WRR {4 W IR s DTS
E L
e (h) *EXP{-u - (h-4h)} & (h-4h) e (h-2-4h)

‘EXP{-y - (h-2-4h)} EXP{-u -(h-3-4h))

BtE

Ahlz
e (4h)

HE R R OEE 2D Ll E CHCRINZZE L THAET S

T 1.6.1
% 1.6.2 BRIEIIRE

(1) AR OMEZHW LSRG R (B 1.6 22]) 3, vy RO XA F—F

FOREBOMEICE > THRLRS, vHBRAREPTCHEBELEZY =X L F—2 Ko
D3 BRIKICIE, EBEHER, a7 M UL, BTRAERERD D,

EEIL, REOMEDORFEFESN LT L (2=20) LFTHRIE—2DXTH
BTE, ZANTOBEL y BRIV =D NERIET I ZENTE D,
BT OEEFREROEE, JERGOEERE, REOEINLEHETE 5,
WK+, L8, KIEWEOEERMFHREE v RO L X —OBARIFKRATRS

no,

E E \?
u/p(cm?/g) = exp {—2.361 —0.3949 x 1n4—00 —0.06914 x (1n4—00> }
(& 1.6.2)

p/p o EIE L, HEE KAL) EOE &R E
(p: WEL, BB RIS OBRIEEIRE)
E oy BoOT R LX— (keV)
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(2) WKEORFBIZHAND Y VYV TTFUBT V=T LAB L O Wb~ v H TR
FTEBEEOEHNKEL, LEEOEERFHGREEZ D TXHDHZ LiIETERY, U
VEVTTUBRT V=T AOE EEMIBREIIRATREN D,

u/p(cm?/g) = 1.794 x (E~%4921) 4+ 673500 x (E~3:040) (‘& 1.6.3)
u/p UV CEVITTFUBRT VE=T LADE BRI
(W: VoV ITTF VBT V=T LOMIIRE)
E Sy o= R X — (keV)

T b~ v OEBEEREIZY 'Y T U =T AOE BETIR K
2013 %/ L2 bD L HEEOE &R IEIC0.8TEZF LI bDDMIZ b,

1.0f \
- \(NH, )sPOs +12MoOs
\

0.5

um(em?/g)

0.1F

0.05[

] I TR (N N S S |

|
100 300 500 1000 2000

YOI ZN X —(keV)
EX1.6.2 HEBTIRE
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B) VoyEVITT VT U E=U LIS, KBIEMHALY DN —IZIRE Sz EHT
SOWNWTIE, kA EHW5S,

W1 WZ N
Htotal = (.Ul X + Uy X ) (& 1.6.4)
Wtotal Wtotal

Heotar ¢ IRA PR 2R ORI R LKL

[ U CEYTF UMY ST A ORISR
1y L KAL) oAb O H I8 58 £ X

(EEFORBMBHRELFE L TH D)

Wiotal . /Eé\git*/,'/ﬂéﬁgg)ii

w, LU LEYTF UM L= ADE R
w, L KR AL R AL 4 o T

% 1.6.3 FEGE [21]
Fl—OME CHRESEDO R D2 EBOEERIFICE T 58— 7 Rl LGSO BE%R
Z1IIRXOWE TP T s EUTORERD,

e=~((b-h+c)t (& 1.6.5)
b, c¢: E
80
70
60
ﬁs 50
S 40
¥
= 30 |-
20
— 10

O O
-30 -20 -10 0 10 20 30 40 50
FEE ) (mm)

B 1.6.3 E— 73R L FEESOMFR

ZZTD=c/b, gg=1/ct B L, LTOXERD,
e=D-g/(h+D) (& 1.6.6)

OB L BRIEO B CRINDES Z RO L T-DICOHBMNDbDTHY |
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E— 7 ROMNEAZRD DITIFTRENRES S RVMEHTE RN, £, DITHEE
[ 7> & AR H 2 D FNHY e hb £ TO 2 £ 7,

h I =7 N
y

R H#R D
D s oy hY
L//' FERAY 72 s
[

B 16,4 B0 IR 7 L
B EN D y B PATHRR & A7 U, FEMERRRIR & JE X SalE o B SR o &

WAeZ FHE T 5, B AR ERIROMBIEREE TN T, u k. BIHFmo
B uwzxt LT

Ae =

D% g ("1 —exp{(us — ) - x} ~
hfo e (% 1.6.7)

L%,

DiZyMOZAXNF—IZLV LD EDLDLH OO FEHEREFERIT & P E T G308 O #RI
FIRE D EN /NI N E 1T, EMARE TR THUHMERKRICHEY ZTEL RV, =
b~ o 7B o e (133.5keV) ZERET D & & (EERIENKDOEE « FRIK
PRI DEA=04), LOLREIOEEN 5em bdH D L) RFEHAREL A ERV T,
MBI b0, ZRXAFXF =L o TEMIERSTH LW,

It ENT- Y~ R THET I, v T oA EH W . a=(ug—u) - D.
X=h/DLES LIROEHITERIND,

ne(h) = 214 Lot g A e e (% 1.6.8)
€ —_ . . . = . .
S ey T

4 2 4

P e W E RIS AOBARITIAR 2 kA TREND,
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BR LT R IE O FHE B

B MR O RS RE DM S IXHEM & & bIcgH b, MELTEOLND T —# XM
EROBERETHY ., MY - WS TOEIZEFRICL > TRODOIVLENH S,

(1) AL DBEOMEFH
T PERE TR D RF ] X4 72 0 DRI —dN /dt & SRASTERAR L OE O 0T O S PERE TR
DN & DR IT
dN
dt
Thod, LEB->T, ZThzins LROBFRZREDS,
HE RS T O REN A £ 0T HIITWREF AT (B 2 ITERIEF) DOHSEEA, + 0ol
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800
700
600

500
g% 400
R ® UIal—Tvav
300

fitting
200
100

0
0.02735 0. 02835 0. 02935 0. 03035

FHECI (count/ 7564 50)

X 2.5 FIEE 1.0cm, 661. TkeV DA T o 5202 0 B E 45 AR

B 2.5 FILEI D SRM T O FE R UE R 7

y BT 2L X — (keV)
88.0 661.7 1836. 1
1.0 1.75% 1.58% 1.78%
E | 2.0 1. 98% 1.82% 2.01%
@ﬁ 3.0 2. 14% 1.96% 2.15%
ﬂ 4.0 2. 25% 2.07% 2.16%
5.0 2. 44% 2.17% 2.29%

LLEDRER G | AE R ME(R 722 75 K & W B A2 7”3 88. 0keV d6 K UV S W E ] & R
9 661. TkeV DZNLNUIZHOWT, HHXEBEREDN R/ MEE 2T KRIE L 725, B E
1.0cm & 5.0cm DFF 418 Y TEIE/NX — > % 10,000 /N¥ — (2L L, BTV T H
ey Ialb—varEirolc, HFRAEIT count HIZOWTORMERI R AHED S
ZNSLS L, ¥, RESHTORENSZRBE LT 2720, £EA 1.0cm TIX
1,000,000 f, FHE 5. 0cm Tl 2,000, 000 il & L 7=,

BEtORER, LD 4B ORTORMETEHEGIROBENMITEK 2.6 DL DI
ERSAE LS~ Lz, BE 2.6 I ZZOERSME VRO I-IRERERETH 5,
EER2L6DETNTNOFREEBL Yy MR X —TCOMMIERERZITEE 2.5 L1
EF—HLTWVWD7eD, REGBINy MRV X —IC X DHMERERFEZ~DEEITE
# 2.5 LIAEREBRAOND, Fiz, WERAN TR T D 5340 23 JEMIZ 5 %
% R80T 88. OkeV TIEHI 1.7~2.4%., 661. TkeV TIIH 1.5~2. 0% TH-7=, L7=N-
T, B& 2.5 D 1836. lkeV OFER HBE L T, HIER#N TO RS YERZTED 5540 31
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EMEICG 2 588, FEAEBL Py R XAF—IC LT R TIHMIT 25 51%.
FI2.5%EFMMTHZENTED, 2B, ZOMEITE 2.2.1 TRENFZEMFANSME
TORERTHY, BFENRMEEZEFTT D EMAMEERZIIRELSEDD, 2070,
M FOFRMEORETHFICRFNTILERNH D, —HITIEH LN, kD 1 0%
0.lcm, FEHEE 1.0cm, y T R /LF—88.0keV, HFFHAEEE 10% & L7=HA TIIM
KSR FEL 0. 74% ., £7-. S HIED 130 % 0.2em, F£EE 1. Ocm, y T R/ ¥F—
88. 0keV, Y17 IHAEIS 20% & LI-GE CIIMHAMERERZEIX 1.23% TH 7=, KEFR
TIEN HED 1% 0.2em & LAY, ZAUEEREE R CIX B 0 R 12 8 T 2mm
DEDLNVEBETIZDOTHY, HMEERENRKERDFEETOFMET 272D ThH
Ly Flo, BErT vy I al— g SZE LRI, Core i7-7700K (4. 2GHz)
Linux 4 a7 LA WHFHEEZHNT, 2.2 10 15@YEFH TR B, &2.2.2
WY EFHTHTHETH -,

2500
2000

1500

i

%\ ® UIalb—v3gyv
1000

fitting

500

0
0.02740 0. 02840 0. 02940 0. 03040

R (count/ Sk T35

B 2.6 BLENY—2, ETRAREZHESLESATO
FEHEE 1. 0cm, 661. TkeV DA T O G5 %h 38 O 5EEE 43 A

E#2.6 BENSY—r HBFREEBEHELLIZLGETO
Z I D S T O R HE R &

T R ¥ — (keV)
88.0 661.7
. 1.0 1. 68% 1. 48%
FEHE & (em)
5.0 2. 41% 2.03%
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GRS VYAMEMEICHWAE—2F « h—H LD K B O RKE

Fw =y AEEERHGEH Wy AT A M) —ZB T, BAF—F
y B E BB TAEREIIS LRI L T — 27 OFHBENELT 5, VLA RORE
FHREREEHEOEEARRIKFEL, BEICL o T — 7 OFEEIC XIETHE
DA %I HET D, 207D, VAR L o THEMITASEE (RE) % /N iEm
LTLEI>IZEICRDZZENDL, TARIZE - THAD LIEE =7 OFEEICK L T
WIEZITHY LERH D (B 1.4 2H),

VP LAMBOMEZIT O LOICHERENRIT, C— I WRLELPEOLTH L E—
7« b=k bROLEND, B—7 « h—F LIiE, EEOBE RO v #RIEOH]
ENOBRDODDLZENTEDLDN, MORBANOLRDLZLEHTE D,

(P/T) = a xIn(ge) + B (& 3.1)
T,
(P/T) v—7 « h—=4 ik
Erel FEXTZh R (%)
a In(a) = —0.30 X In(E) — 1.11
B In(B) = —7.97 + 3.31 X In(E) — 3.83 x {In(E)}?
E y X — (keV)

K& 3. DITSEMFEORERELLENREZbOTHD [17], L., BEREOIZ
EAEIRRBERETHY, =2 « h—Z LR EBOMESREICBITLHEERRD
AIREMED B D, EERIC  HOXE RS R I E T F % O REREHZ BV T s
DHRHENTEN, YAPRMENRRREL TWDIDOTIERWMNEDIE#HADH Y [24]. Z
O—NPHEHEIHEDLONTHWDIE—2 « h—ZLIICHDAEENREZ LN,

ARERCIX, =727 « b—F k% Yies HEBRIFEOERNMEE BCS5 I L DT T H
ey Ial—varOERNLROTEBERXNEZH O CTEERMICKRD, Gonizy
— 7 « b—=F )V E Cs BRI OV LN RMIEICEA Lo RE R E BT 5,

3.1 Vs FREMIRIC L D 661. TkeV ITBITHE—2 « h—Z Lt
WORE p & A4 77N~ =0 LPEERBEHGE 2 22HNT, A P L ol
FIEERE (U-8 8 O Vs HEMIE (738 FHEE 0.5~4. Tem D 6 #) %
EL . E—27 =2 nLlERD XES DNPORDMEE IR L BREEXS. 1,
B 3.2 IR,
i %% A : CANBERRA GC2519-7915-30, FHxf%h=% 31%
i %5 B : ORTEC GEM-50195S. #Hxf%h= 58%
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X 0. 150
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. o EHMHE
To&m - = = FEfE
U
0. 050
0. 000
0 1 2 3 4 5

Fedm  (em)

EOHAEMIXNE L DEAVTHISEL Y RDZETH D,
B 3.1 MHEA D661 TkeV IZBITDHE—2 « h—4 LIk

0. 300
0. 250 ® * °

0. 200

h—% Lt

0. 150
o MK

- = —§I5E
0. 100

=7 .

0. 050

0. 000
0 1 2 3 4 5

FEtEE (em)

T OHEMITIRNES DEZHOWTHESIRL Y RDIZETH D,
EIX 3.2 HHEEB D661 TkeVIZBITAHAE—27 « h—H )Ltk

el D FE R PTCs BREBIEN DR DT 661. TkeV IZBITAE—2 « h—F LT, W
HE2E A TIEARES 0.5em DL X IR (E 3. DM HKROFEEIZIE—HK LN, £ES
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NMRELBRDICONTIKR T T AN RN (BX3.1), F¥7-. HHE B ClIxE
5 2.0cm DEXIZHE 3L DDOLRDIEMEEIFFE-HLEN, BEEPRKEILIRDIC
SNTIEKTT AR RN (B 3.2),

%3.2 E—7 « h=HNLEOMDTRNLF—TOE~DHE

% 3.1 THELNTE661.TkeVIZBIFHE—2 « h—HF L% EGSHh I XL DT T IV
By Ial—varmrbROEE—7 h—F2 A EAVTRN(EI DIV o= x
NEF—TOMICHBEL R(E 3. D bROMEE L, fRAEX 3.3, BIX 3.4
7N

P PTyc(E) §
Gl 7) X —MCAEI % 3.2
(T) PT(661.7) XPTMC(661.7) ( )
I T,
PT(661.7) FEMNHR®HT= 661. TkeV IZBITHE—F « h—H )L
PTyc(661.7) T T hHrua v a2l —v g rnbROE 661, TkeV IZHB1T 5
v—7 « h—=4 )Lk
PTyc(E) TrTANBYI 2L —varnbROETRIAVX—EIZBT
HE—7 « h—=X )L
1.0
ay
= 0. 5cm
&
| 1. Ocm
< 2. 0cm
N 3. Ocm
ol ® 4.0cm
- ® 4.7cm
— FFFLE
0.1

10 100 1000 10000
vy — (keV)

E OHEEEZREI DEHAVTHEIRLVRO-ETH S,
X 3.3 MmHmAOX(EIDICEIvBELI-Y—2 « h—X Lk
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® 0.5cm
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2.0cm

3. 0cm

® 4. 0cm

® 4.7cm
— F R E

r—% VL

B

0.1
10 100 1000 10000

y B x ¥ — (keV)

HOEEEEIRES DAV THSIE LY RDT-ETH D,
3.4 BRHEEBOX (B3 2DICLVlE LY —Y - h—& LI

& 3.3 Cs AFEMBRIR O fFEMT

32k THELNTEE—7 « =X LEEHAWTRY T L o /NEERZ
(U-8 54%) @ '"™Cs MBI (7 I F 8, FHE 0.5~4.Tecm @ 6 H) @ 604. TkeV
& 795.9keV OE—7 O HREAZRD | REME KB L, MREEK 3.5~&X
3.8 BILUERE S LIZAT, MHPDORHEN SRR D RN S DOAEEE L, JLiE
RS (k=2) & L7z, ok, B, X(E3. DIk E—2 « b= b xHi-
TANRMIEE FIET, B 3.2k —7 « b=V kZEHAOTT L REMEE S
B ERFLT D,

PRTICIE B A e A== T U R/ v R 2O F B W,
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R E A/ A EAE
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1. 00
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1. 05

1. 00
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0.80
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uill

il

==,
—o— =,

FetEE (em)

f

o5k
o HiET
B AR IE/ e L

3.5 MR A D s ABMILOMATHE R 604, TkeV

—

=,

—o— ==

2 3 4
FesE R (cm)

1

o5k
o 5B
B AR IE e L

B 3.6 fRiHas A O s BFEHRIE O FEHTHE R 795. 9keV

TT

==

T T
T | |
I
2 3 4

Fes R (cm)

—o— =9

RN
o 5k
B AR IE/ e L

3.7 fiHER B O Cs AEEMRIE O FEHTHE R 604. TkeV
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—_

. 10

—_

05 H
iz 1.00 1 JJI ﬂ g -~ il
j}g 0.95 T ?
o o Hik 1
= .90 T .
1 T | ! | L HE
= 0.85 [ | Y LBRMIER L
0. 80
0.75
0 1 2 3 4 5
FdEE (em)
X 3.8 IS B D s BEMRILOMEHTAE R 795. 9keV
EF 3.1 AT R E RIEE O EOFE
Mg | T —72 | YA R ER L Fik 1 FHiEI
A 604. 7 keV -13. 1~-7. 4% -2.3~0.1% -1.6~0.3%
795.9 keV -10. 6~-6. 0% -1.8~0.5% -1.0~0.8%
o 604.7 keV | -18.9~-10.8% -2.7~1.2% -2.5~-0.4%
795.9 keV -15.0~-8.2% -2.3~0.8% -1.6~0.4%

T LR IE A FEE L2 o T2 Ak, s OIS R IIR IEME ISR L TRt R A
TIEHI 6~13% R <, BHERB TIHH 8~19%RERKLS 2->TkY ., £/, KEH
MREL 2D IEEREMCESERARL SN, FEEN/DSORECIE,
ICHRHERIZENWTS T A R D2 b, YAMROFLERRELS RoTbDEHE
bbb,

FiETOEE, MRHEEEE ICHBITHERIIAE» SO TREmE —&KLE, -
L. e S FEE 0. 5em 3 K O lem TILARATHRS I IEM & I1FIE—F T 508,
FHEENKEL RDICONTHITFBERIZED ERZEENA DN, 202 &, &
LI RMIEREIC A A N VIKGEERH D Z L 2R LTV D,

FENOEE, HiE1OLE L THRHEG L HITIZE A EDLA TRITHE R
IR EMEICESSHERE R oTe, Flo, KRS L THLARMEDO A A MY KFEME
TROND DD, ZTOREBII/NEIL o TS, L, REBRIFEOE—2 « h—X
NHIE—ETIERLS, ZTORESITKAFEL TELL TH Y FEREHIAI L 72 A FERIE
DE—7 « h—ZNkEHWLZ LICED, VY2 ROMENEEIZIT SNz L
ZE2bhb,

PLEDOFE SRS, 2R MEICHE~rHVLNTCEERBRAICLAE—2 - b
— X VO RBELE LT, Y Cs BREBIRORZHRME L EGSS I XL DFE Ty I 2L —
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VarOREPLROTBEXEH O TEERMICKRO -2 - h—=Z 1 EE A
HZET, VAR MEZE THRESEDLZENARETHL I ENRENT, LML
IR, VAR EOLBIZAONTEMEKARLE LTUF A NVIKRTFERE- TEY
AW I B &1L 7 o> TnvZen,

kB, BEMHAEIA TS, ErThrtnyrIalb—a rEoRExET L
(Efficiency Transfer Z&1p) TlE. FL~v=U ARHSIC AR L7 y et L
DHEERZS 2R LED THIBAMNE TH IO, E—7 « h—H L AEKNAHE
Lo TW5B,

L7z o T, ARt THoNE—7 « h—=Z VI ZE WD 3 AR EIX, EHm
ICIFBETR SN TWAMT 7 e 77 5 RESBET L EREHAREEL W F|
ERHHEO0, FEMBICIEETE LTI Ialb—2a O FREATHALETED,
HEHMICIES I 2 —ya v 2A0VWEY AR BMEEICBITT 5 2 & N EN MR
wREEZOND,
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Gh4 AT bl

T =y AEEER SIS BENENTEY . —EORETy AT hd
HEZL D=7 ZMHTELHDOT, WUICERKELIT> TWILXZENHITOWTIE
MICEEEZRET DI LN TE D,

WM e 77 AEFIALT, BEIWICEBOREZIT I 23, vy AT b
DEREEN LW GE%EIT, BEEZREET S AREERS D, LR T, BEEOFREIC
T EEMERER DT OIEHAE I L 2MRPILETH D,

N—F RO ) REHZ DWW T AR Ml 2> TR Z &k, JELER
BIFORIZ L > TAXT MABRB R D0 T, BREOFREEEICEL O,

Flo, N2 7T 0 RART MVITIE, Rtk X . B HEBBCR . B REUR
MEFEO Y — 7 OHFRLCHEGEROEE, TOREGREDONNZ - RbD, Rk
PEAXZ bAZ, ZOBBEICL>T, V=270 F, SR, 27
BWOENRKREKLE TS, LTS T A DAY MLVOREEEZEREL T Z &I,
EREREICHESLDE EHIZ, MERBORY ENL, JESS EFICEB L TW 50
DEBIZHEHTH 5,

ARERTIX, BRERAEEZO—EDOTDIZ, N7 7T 7 RAXT kL 1,
fiKzZANTZ 2L v U XU REHEZRELZHEITELND AT L Ll fix OBRE
REZMMELZBSICELND ALY ML 8 flB L OEFE NGBS R )5 ER
TR D RRFECADAXT MV 1 HlERT, £, El 4 FERFTORIv ==
TIOVICFEHE S TW e FERITAR 2508k, JREFHITIR 27710 U Ak L OURFE F IS
BHAIVTHBOIFNIEERT —F ThdoOFH LT,

AT MABNIZIE, RHASREERO Y — 7 ICEBA B L Oy o 2L X — (HEAL
keV) #=ff L7,

Bonit (A7 L) oW TEHARAY I 7T 7 ROZELSIEEHFIITo T
RN, TR vy O RILF — T oW TIE ENSDF (2019 45 8 H) DT — X & AU,
FNEND AT ~Lid 1channel =% 0. 5keV TH 5,

E4.1 Ny 77Ty 8 (BESRSMSHEETIHE)

FEXZN3 31% O HER T 20194 9 A 13 HIZ 14 TRHE LAY b,

WERAA 47 HWANE S 15em Dy, PF 30X 30X60cm

- MU T ARIIBEIOY 7 RHOARBEEZELARE SN TWD,

ERAEN D ORI XA E SR TWD,

CFEHABRHRO R ARER E RS L, BUHMEERS TH D ""6e B LW
*Fe(n,n’ )" Fe, "Ge(n,n’)™Ge [ZENT D y M mHEH I TWD (B S
WwWZEbdd),

ERFMHIE L, MEBBONY 7 7T 70 RAXT ML ZEEL T Z R
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FLVW, 2B, BX 4.1 H® Fe-56(n,n" ), Ge-74(n,n’ )L *Fe(n,n’ )°Fe.
"Ge(n,n’ ) "Ge ICEKTH yHMERL TS,

& 4.2 fik 2L~=UxRV)

E 4.1 LE—DOBHET 2016 4£ 7 H 30 HIZ 14 FRRIE L7Z A7 b,

- E 41 RO E— 7 PR ESRLTWD,

sk EANTZ 2L~ U R VAR THRINSRAE D 2 & T, FlME ko fik+ & Hl

EMR L ORUSPBEEICARY | Fb~ =7 MRRE L T O EERIC LY
SRR Td 5 ""Ge, "Ge 35 L N PFe (n, n’ ) ®Fe, "Ge(n, v ) 'Ge,
“Ge(n, vy )" Ge, “Ge(n, y)"Ge, "Ge(n,n’)"Ge ITERT D y MERBE SN TWND
(BHEhenZ bbb D),

TN =0 AR EFETOREBERICL I E— 271, WEEITKkSE£<
GREE~ ) RV ARBTHETI2HACOLREESNDZERDH D, B, BX 4.2
H1 D Fe-56(n,n’ ). Ge=70(n, y). Ge=72(n, y ). Ge-73(n, y). Ge-74(n,n’ )%

*Fe (n,n’ ) *°Fe, ™Ge(n, y)"'Ge. ™Ge(n, y)"Ge. "Ge(n, y)"Ge. ™Ge(n,n’)"Ge |Tj
K325y MERL TS,

4.3 KRREL A-1
A2 NE=FHAH (HE - 40T 3L CP - 20) #HWT, KA ORER 7 RYE
Z 3400m° W5l L, WS 100mL (U-8 ZA#n) ORER T, 2010 4211 H 4 AT 7
FRBE LI A2 FL,
RNy I 7Ty R LR SN AEROMIZ Be, UK, Pb AR INTWD,
C FEH AR O R A RERER & S L, B AR TH D PrGe AR S
TS (BRHEESARVWZEEH D),

44 RKIZIELC A-2
HAPE=ZMAHM (HE - 40T 8 XV CP - 20) ZWT, KKh Ok +kRwE
Z 3400m° 5 L. AR 100nL (U-8 Afs) OHIERRICFH O, 2018 4 11 H 5 HIZ 7
TIRRE LTz A7 kb,
RNy I TT Ty LB SN DEEOMIC Be, K, YPb A SN TWVWS,
- WIENREE R /13 ERFEKRB RO s At s Tnd,
C FHBRH SR O P A BE R & BOS L. S EAERY TH D T"Ge, ™"Ge B K
O *Fe (n,n’ ) Fe, "Ge (n,n") "Ge, **Pb (n, n" ) **Pb IZHEK T 5 vy MBI ST
W5 (RHiEshZ2nZtbdd),
B, BX 4.4 H D Fe-56(n,n’ ), Ge=74(n,n" ), Pb—206(n,n” )% °°Fe(n, n’ )°*Fe,
"Ge (n,n’)™Ge, *Pb(n,n" )™ *Po IZEK T D vy A ERL TWVD,
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& 4.5 BT
KR 5000em® O KRAKMET 1 A MBI L2k T A2 RS RolE L. WA
100mL (U-8 & ¢w) DHIERAITFESD . 201044 H 15 BIZ 7 T HIE LTIz AT b,
Ry TIPS NDEREOMIZEZRF D Be 38 L O K, *Pb 23R
Han<Ttnd,
- FHBR B RO R RE MRS & RS L, BUREAERY TH D T"Ge, ""Ge I K
O "Ge (n,n” ) "Ge, “Pb(n,n" ) Pb IZEKT 2 vy B3RP ST 5D, (s
ninwzebvdbsd,)
“Be L EICHEEN TV DL5E.Be Oy #RICHE KT 2% F8ELE— 27 (K 166keV)
28 1%9Ce @ y H (165.8keV) L ERDHT-OEENLETH D,
2B EBX 4.5 FD Ge-T74(n,n” ). Pb—206(n, n’ ) IX “Ge(n,n” ) "Ge. 2°°Pb(n, n’ ) 2°Pb
WCERT Dy HERLTND,

T 4.6 T2

KT AE 5000em® O RAKAET 1 7 A MBI L 7B T %2 78588 L, NATE

100mL (U-8 2 %3) ORI ERHITFE O, 20184F 6 H 19 HIZ 7 TRHIE L7z A7 b,
RN T T T RO SN A EREOMICER T O Be B LK, *Pb A K
HanTtnsg,
- WENEEFE R IR EFTFES B RO s, Pts AR STV D,
- FHBR B RO RS RE MRS & RS L, BURHBAERY ThH D T"Ge, ""Ge B K
W "Ge(n,n")"Ge ICERT B y MBI TWD, SN2 EbdHD,)
¥, B 4.6 T Ge-T4(n, 0’ )T “Ge(n,n’ ) Ge ITEKT D yfHEELTWVD,

& 4.7 -1
Ft a2, WNEAEFE 100mL (U-8 &A#x) ORERZITE O, 2005 44 A 13 HIZ 7 TR HI
EL AT R,
- MU T ARIIERED A, P2Pb, Bi, TI BNBHEIN TV 5D,
« U T URIIERED P"Pa, *Ra, *'Pb, *"Bi, *Pb A I TS,
T F = ARIIERO U RKBREINATWD,
- KRB EBROEZEN RS> TEBY, 74—1AT U b0 PCs M Eh T
Wb,
C FHEAECRO RN REM R & RS L. BUHMEAER TH D T"6e 3R S 4
TW5, Hshenwzlttds,)

& 4.8 tHE-2
Ft a2, WA 100nL (U-8 5#%) OMRIERIRIZEE D, 2018 4F 10 A 22 AIZ 7 T
ELI AN R,
- MU U ARIIEFED PAc, *PPb, *UPBi, TI B I TV 5D,
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* U T VRSO PPa, #Ra, Pb, UBi AR SR TV D,
T F =0 LRINERED U R BRH S TWD,
* WIS R DRI FE S kD PiCs, PCs At s TV D,

T 4.9 WEELY
WEPEAEY (7)) OB 2% KA L, WA 100nL (U-8 &%3) OHIERZRIC
FE L, 2005 4E 12 H 13 HIC 7T ABHIE LAY bbb, o, (PO SEZv v/ L=—
A —F =2 DEIRE TN A —F ' — 7
RNy 7 7Ty REREDBRBSEEERRE S A TWDS,
AR K D TNV R T —TE—7 (SE) EX TN AT —TE—7 (DE)
DR ST 5,
cFOHRICER-EINTZ 73— LT U MEFEO PCs ARHEI N TV D,
CFHMBRO R T AR ERS &S L, S EER TH D "Ge, B LW
Ph (n, n’ ) *Pb ICER T 5 vy AR INTWD, (RSN ZWI b dD,)
¥, B 4.9 TD Pb-206(n,n" )% ®Pb(n,n’ )*Pb ICEKET Dy HEEL T
5o

& 4.10 A (BT A MR

U7, MU LAOGEE RN E VI Z . WA 100nL (U-8 &28) OWIER
FRICEED . 2010 42 10 A 12 HIC 7 HRHWE L7 A7 b, ok, HF sum TV A E
— 7 &R,

R SNAEMIITEEFRLEN, V7V BIONITAGERZ WD, £
WO FENRB X ONE OEELERM OB RRIRE S & <. B ST v #i & i
WMEOHMEERICL a7 M UrHELOTED, AT FLDOR—RT A AR
DNEUY,

T UBEONY U ARNMKRE X OZEOBEEAERY OB RERENFE W Z &2
b, TNOLOMHEO/SSWE =7 REHHmB SN TWD, BREREICIE 55
RIEBEVDLETH D, Ac D 1459. 1keV B —2 (JAHF : 0.83%) HHIH
THH ., “K D 1460.82keV E'— 2 (JLH = 1 10.66%) & OFAEEICER DM H
Th b,

cREIFO N AL yBROMEERIZL Y, 89.95TkeV(Ka 2) & 105. 604keV (K B
1) ® ThXray E— 27 B E&nTn5d, 728, 93.350keV(Ka 1) @ ThXray B —
7 1%, 92.38keV (JHIZE : 2.13%) B LV 92.80keV (FHIZE :2.1%) @ **'Th ¥
—J LERoTWDHEEZDLND,

s FU T AEENEOVREOEA, 1001, 03keV D PPa T — 7 (FiHE:0.84%)
12, *%Ac (911.2keV, JFZH* : 25.8%) & ThXray (89.957keV : Ka2) & DY A
v—27 (1001.157keV) MNERL D72, ®"Pa OEEBICIT+HDEET D, I
1004. 6keV {**®Ac @ 911. 2keV @ y # & 93.350keV (K 1) D ThXray & DY A —
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7= NN 5E X1, ThXirayKa2) b ISR TWAH EEZ B,

Pipg B — 712 **Ac & ThXray(Ka2) DY AE— 7 BER - TV D A gEMED &
Uy,

F 411 RORENEEFE R IR ETFEBUR D RGFIEC A
HWRENEEE R IRENFEROBERZICTERT CERINERKIFEC AL
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¥  "Be 53. 22 6 D 477. 6035 20 10. 44 4
T 1% 1. 248E+9 3 Y 1460. 820 5 10. 66 17
Moy 27.704 3 D 320. 0824 4 9.910 10
\n | 312.20 20 D 834. 848 3 99. 9760 10
846. 7639 19 98. 85 3
s 9 E789 { . 1037. 8334 24 0. 040 5
1238. 2738 22 0. 040 4
1810. 726 4 26.9 4
810. 7594 20 99. 450 10
8o 70. 86 6 D 863. 951 6 0. 686 10
1674. 725 7 0.517 10
142. 6510 20 1.02 5
192. 343 5 3.08 12
334. 80 20 0. 270 12
¥Fe | 44.490 9 D 382.0 4 0.018 3
1099. 245 3 56.5 19
1291. 590 6 43.2 14
1481. 70 20 0. 059 7
%0y |1925. 28 14 D 1173. 228 3 99. 85 3
1332. 492 4 99. 9826 6
365. 2 4 0.0115 25
443. 13 20 0.016 5
449. 93 5 0.236 19
515.0 10 0. 021 9
584. 82 15 0.033 5
624. 3 3 0.014 4
669. 62 5 8.2 3
675.0 6 0.015 4
742. 25 10 0.067 9
899. 0 4 0.012 3
962. 06 4 6.5 4
63 1123. 72 7 0.111 13
# TIn | 38.47 > . 1130. 7 3 0.013 3
1149. 50 16 0.019 3
1208. 8 3 0.012 3
1327.03 8 0. 069 5
1374. 47 13 0.034 3
1389. 66 8 0.043 6
1392. 55 8 0. 097 16
1412. 08 5 0.75 5
1547. 04 6 0.122 7
1573. 71 20 0.0164 18
1861.3 3 0.0139 21
1866. 1 3 0. 020 3
%570 | 243.93 9 D 1115. 5391 20 50. 04 10
233.2 5 0.16 3
258. 8 5 0.11 3
302. 0 7 0.11 4
365. 0 7 0. 09 3
444. 2 5 0.06 3
471.1 5 0.39 5
484.9 3 1.06 6
¥ "Ga 8.12 12 M 492. 99 6 5.0 3
497. 56 15 0.96 10
504. 7 5 0.10 3
521.0 5 0.12 3
540. 9 5 0.16 3
545. 5 5 0. 064 19
551.8 5 0.11 3
595. 87 4 91. 80 20
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604. 21 10 2.85 19
608. 40 5 14.4 8
639. 00 10 0.83 5
652. 5 5 0. 06 3
701. 52 10 0.77 11
715.0 3 0.22 4
733.9 4 0.110 19
784. 30 20 0.67 7
809. 3 3 0.29 7
867. 83 6 8.7 6
886. 71 15 0.34 8
942. 47 7 1.27 6
960. 99 7 1.62 7
975. 1 3 0.27 3
993. 55 10 0. 64 4
999. 90 20 0.13 13
999. 90 20 0.13 13

1024. 3 5 0.07 7
1024. 3 5 0.14 3
1101. 32 6 5. 42 19
1131.52 14 0.87 6
1134.5 3 0.19 20
1134.5 3 0.19 20
1160. 33 10 0.63 5
1177. 42 18 0.24 3
% 6a 8.12 12 M 1184. 40 20 0.28 3
1204. 22 4 7.62 19
1293.9 5 0.25 4
1312. 84 11 0.62 9
1332. 1 3 1.74 10
1337. 18 10 0.8 8
1337. 18 10 0.8 8
1357. 90 20 0.16 16
1417. 6 7 0.110 10
1443. 38 7 1.8 19
1443. 38 7 1.8 19
1471. 70 20 0.193 19
1478. 2 3 0. 30 3
1489. 37 7 2.88 6
1510. 2 3 0.23 3
1570. 34 10 0.97 4
1601. 97 20 0.29 3
1617.2 3 0.129 19
1630. 7 10 0. 09 8
1676. 77 14 0.73 4
1744. 90 20 4.82 10
1806. 5 3 0.28 5
1829. 75 16 1.90 5
1940. 63 7 5.4 3
1971.0 4 0. 20 5
1999. 30 20 0. 40 4
595. 83 8 59 4
608. 43 8 0. 552 21
634. 78 8 15.4 11
¥ MAs 17.77 2 D 635. 0 20 0. 0357 21
887. 00 10 0. 0255 15
993. 46 8 0.0184 19
1204. 35 8 0. 285 20
. 66. 00 20 0.114 13
M TGe | 8278 1 u 198. 60 10 1.19 12
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264. 60 10 11.4 11
353.0 5 0. 021 3
¥ Ge | 82.78 4 M 419.10 20 0.185 19
468. 80 20 0.223 24
617.70 20 0.114 13
61.92 10 0.0119 24
W e | 4T.T 5 S 136. 01 8 0. 020 6
139. 68 3 39.5 4
8K 1 10. 739 14 Y 513. 997 5 0. 434 10
86Rp 18. 642 18 D 1077.0 4 8. 64 4
118. 50 20 0.074 5
261. 20 20 0. 449 17
272.6 6 0.26 4
274.70 20 1. 04 5
359. 10 10 0. 050 4
379. 90 10 0. 147 6
393. 00 10 0. 050 4
486. 50 20 0. 080 5
506. 70 10 0. 044 4
520. 8 3 0. 034 4
533.90 10 0.077 5
593. 10 10 0. 094 5
620. 10 10 1.78 7
626. 80 10 0. 044 4
631. 30 10 0. 556 21
652. 3 3 2.98 20
652. 90 20 8.0 5
653. 0 20 0. 37 14
660. 90 10 0. 101 5
749. 80 10 23.7 8
761. 40 10 0.576 22
793. 60 10 0. 064 4
gy 9. 65 6 H 820. 80 20 0.161 7
823.70 10 0. 067 4
879. 70 10 0. 188 7
892. 90 10 0. 070 4
901. 30 20 0. 094 5
925. 80 20 3.85 13
973.90 10 0. 040 4
992. 20 10 0. 044 4
1024. 30 10 33.5 11
1054. 60 10 0.224 8
1140. 80 10 0.127 6
1280. 9 5 0.93 4
1305. 30 10 0.017 4
1327. 40 10 0. 040 4
1353. 50 20 0. 023 4
1413. 40 10 0.98 4
1473. 80 10 0. 168 7
1486. 40 10 0.013 4
1545. 90 10 0. 067 4
1553. 6 3 0.017 4
1626. 8 3 0.013 4
1651. 4 5 0.291 11
1724.0 5 0. 161 7
91y 58.51 6 D 1204. 80 13 0. 26 4
266. 90 10 7.4 12
any 10,18 g i 273.0 10 0.072 19
287.0 10 0.076 16
341.5 5 0. 045 7
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680. 20 10 0.67 10
714. 40 20 0.017 4
947. 10 10 2.1 4
962. 30 20 0.0122 24
987.7 3 0.011 3
1158. 50 20 0.030 6
1168. 61 20 0.011 5
1183. 50 10 0.049 9
any 10,18 g i 1184.7 6 0. 020 5
1203. 30 10 0.109 17
1237. 40 10 0. 030 8
1425. 40 10 0.25 4
1450. 50 10 0.33 5
1470. 10 10 0. 066 16
1642. 70 10 0. 052 9
1651. 70 20 0. 024 5
1827. 80 20 0. 024 5
1917. 80 10 1.57 23
235. 690 20 0. 270 20
%7 | 64.032 6 D 724. 192 4 44.27 22
756. 725 12 54.38 22
204. 1161 17 0.028 9
PNp | 34,991 6 D 561.9 0.015 3
765. 803 6 99. 808 7
111.6 3 0. 065 10
182.9 5 0.032 7
202.5 6 0.029 9
218. 90 20 0.168 19
254. 17 14 1. 15 8
272. 40 16 0.23 3
294. 8 4 0.08 3
297.2 3 0. 066 12
305. 1 9 0.028 19
330. 43 19 0.143 15
355. 40 9 2. 09 10
400. 42 16 0.245 16
410. 0 10 0.07 5
473.5 6 0.07 4
507. 64 8 5.03 19
513. 41 18 0.55 5
558. 0 10 0.028 19
s, | 16,749 g , 600. 6 6 0. 09 10
602. 37 14 1.38 8
690. 52 16 0.183 18
699. 2 3 0.101 20
703. 76 5 1.01 5
707. 4 6 0.032 17
743. 36 3 93.09 16
772 3 0.24 13
775.0 8 0. 1862 4
804. 52 9 0.61 8
805. 6 8 0.2793 5
829. 79 9 0.239 18
854. 89 8 0. 357 23
971. 34 15 0.278 17
1018. 1 8 0.3724 7
1021.2 3 1.01 17
1026. 7 8 0.2793 5
1110. 44 19 0.093 19
1147. 97 8 2.62 11
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1276. 07 9 0.94 6
1361.0 8 0.6516 12
7y 16. 749 8 H 1362. 68 9 1.02 11
1750. 24 22 1.09 11
1851. 61 9 0.31 3
178.0 3 0. 049 10
238. 4 3 0. 049 10
549. 25 20 0. 049 10
657. 94 9 98. 23 8
719.53 19 0. 090 9
857. 46 21 0. 045 7
9Nb 72.1 7 M 909. 55 14 0. 040 7
1024. 4 3 1.09 7
1117.02 18 0. 085 8
1148.6 3 0. 049 10
1268. 62 10 0.147 20
1515. 66 19 0.122 13
1629. 09 22 0. 025 7
40. 58324 17 1.04 4
158. 782 15 0.0176 8
162. 370 15 0.0120 7
181. 068 8 6.05 12
366. 421 15 1. 200 25
380. 13 8 0.0105 9
Mo 66. 924 6 " 411. 491 15 0.0150 8
528. 788 15 0. 0532 20
620. 03 4 0.0279 14
621. 771 24 0.018 4
739. 500 17 12.20 16
777.921 20 4.31 9
822.972 15 0.134 3
960. 754 20 0. 095 3
99n., 6. 0072 9 " 140. 5110 10 89 4
142.63 3 0. 0222 20
39. 760 10 0. 0692 12
53. 286 10 0. 443 11
241. 875 10 0.0143 3
294. 964 10 0. 288 4
WSpu | 39. 247 3 D 443. 810 10 0. 339 5
497. 085 10 91.0 13
557. 057 10 0. 841 11
610. 333 10 5.76 7
612. 09 6 0.105 6
428. 40 20 0.071 3
434. 25 21 0. 0202 21
439. 2 3 0.0126 21
511. 861 4 20. 4 4
616. 22 9 0.75 9
621.93 6 9.93 23
680. 25 14 0.0110 7
715.90 20 0.0100 5
106pp 30. 07 35 S 873. 49 5 0.439 11
1045. 6 6 0.0133 17
1050. 41 6 1.56 5
1062. 14 5 0. 0320 8
1114. 48 5 0.0118 19
1128. 07 5 0. 404 10
1180. 73 8 0.0145 4
1194. 54 5 0.0573 12
1496. 33 13 0. 0222 8
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1562. 25 6 0. 163 4
1766. 25 5 0. 0343 9

106p 30. 07 35 S 1796. 94 9 0. 0277 7
1927. 22 9 0. 0153 5
1988. 44 8 0. 0261 7

79. 131 3 6.6 5
tosmy | 438 9 Y 433.937 4 90.5 6
614. 276 4 89. 8 19
722.907 10 90.8 19
120. 23 3 0.0171 9
133. 333 7 0. 0746 16
219. 348 8 0.073 5
221. 078 10 0. 0685 10
229. 420 22 0. 0120 14
266. 914 12 0. 041 4
365. 448 11 0. 094 5
387.075 9 0. 0525 9
396. 894 22 0. 037 4
446. 812 3 3.70 5
467. 01 4 0. 0252 19
544, 56 4 0.018 3
572. 70 10 0.0175 13
573. 0 4 0.0172 10
603. 08 20 0.011 8
620. 3553 17 2.73 8
626. 256 10 0.217 17
630. 62 5 0. 033 5
647.9 4 0.0177 5
657. 7601 11 95. 61 10
666. 90 9 0. 029 14
676. 59 7 0. 143 10
677.6218 12 10. 70 5
687. 0092 18 6.53 3
Hompo | 249. 83 4 D 706. 6761 15 16. 69 7
708. 133 20 0.23 5
744. 2756 18 4.77 3
763. 9425 17 22. 60 7
818. 0245 18 7.43 4
884. 6782 13 75.0 12
937. 485 3 35.0 3
997. 246 14 0. 130 4
1018. 94 4 0. 0142 7
1085. 447 14 0. 073 4
1117. 48 3 0. 0494 9
1125. 709 20 0. 0308 14
1163. 19 5 0.075 23
1164. 98 7 0. 044 3
1251. 06 4 0. 027 3
1300. 07 7 0. 0191 7
1334. 348 16 0. 143 5
1384. 2932 20 25. 1 5
1420. 29 10 0. 027 4
1475. 7794 23 4.08 5
1505. 0282 20 13.33 16
1562. 2942 18 1.22 3
1592. 77 6 0. 0209 8
1783. 49 3 0. 0102 5
1903. 53 3 0. 0162 7
3y iy 5 " 17.70 20 0. 042 5
96. 20 20 0. 0370 20
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133. 50 20 0. 0660 20
206. 40 20 0. 0200 20
217. 20 10 0. 0280 20
258. 80 10 1.64 3
298. 60 10 10. 00
316. 30 10 1.343 20
333. 10 10 0. 598 9
339. 40 10 0. 638 10
364. 40 10 0. 140 3
369. 0 10 0.010 5
374. 30 20 0. 0250 20
382. 10 10 0. 145 3
392. 40 10 0. 0200 20
410. 80 10 0.0120 20
584. 00 10 0.21 3
585. 0 10 0.010 5
611.0 5 0. 045 10

W 5. 37 5 H 624. 00 10 0.0190 10
672. 30 10 0.87 3
672. 30 10 0. 030 10
680. 60 10 0. 695 16
734.0 10 0.010 5
809. 90 10 0. 0150 20
816. 10 10 0.0110 20
827.0 10 0.010 5
878. 50 10 0. 0520 20
883. 60 10 0. 282 7
896. 10 10 0. 058 10
988. 40 10 0. 423 9

1049. 90 10 0. 045 3
1084. 50 10 0.016 3
1126. 10 10 0. 061 3
1180. 80 10 0. 037 3
1194. 60 10 0.378 10
1479. 20 10 0. 068 4

nsg. | 115. 09 5 D 255. 134 10 2.11 8
391. 698 3 64. 97 17
254. 49 4 0.0161 10
336. 21 4 0.074 3
371. 00 11 0.038 5
400. 30 6 0. 139 7
444. 09 3 0. 1889 20
469. 06 7 0. 050 3
481. 42 4 0. 0237 19
525. 50 21 0.138 4
530. 45 3 0. 0421 20
572. 06 6 0. 0190 13
602. 7261 23 97.8 4

245, | 60.20 3 D 632. 489 19 0.1046 10
645. 8521 19 7.42 3
662. 42 3 0. 029 4
709. 34 5 1.353 13
713.776 4 2.276 18
722. 782 3 10. 76 5
735.7 7 0. 056 6
735.9 7 0.071 7
766. 32 4 0.01213 20
790. 706 7 0. 739 6
816.8 3 0. 0729 18
856. 68 4 0. 0238 10
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899. 23 3 0.0172 14
968. 195 4 1. 882 10
976. 62 5 0. 0832 16

1045. 125 4 1.833 12
1086. 70 8 0.0378 18
1263. 45 7 0.0413 18
1301. 14 9 0.0343 10
1325. 504 4 1. 580 15
1355. 20 5 1.038 13
1368. 157 5 2.624 14
gy | 60,20 X b 1376. 090 9 0.483 5
1385. 33 4 0.063 3
1436. 554 7 1.217 9
1445. 11 4 0.330 4
1488. 887 24 0.672 6
1526. 317 24 0. 409 5
1565. 7 5 0.014 3
1579. 82 5 0.38 5
1622. 4 4 0. 0409 10
1690. 971 4 47.57 19
1720. 72 3 0.0951 17
1918. 74 6 0. 0545 16
19. 80 6 0. 0204 10
35. 489 5 4,37 5
58.43 5 0.012 6
116. 955 11 0.263 4
172.719 8 0.191 8
176. 3140 20 6.84 7
178. 842 5 0. 0337 24
198. 654 11 0.0128 6
204. 138 10 0.317 7
208. 077 5 0.248 5
125, o 75856 - ¢ 209. 32 9 0.045 3
227.891 10 0.1311 23
321. 04 4 0.416 5
380. 452 8 1.517 17
408. 065 10 0.184 3
427.874 4 29.6 3
443.555 9 0.306 4
463. 365 4 10. 49 11
600. 5970 20 17. 65 19
606. 713 3 1,98 6
635. 950 3 11.22 15
671. 441 6 1.791 19
61.10 10 1. 44 14
154. 3 5 0.15 8
252. 4 3 8.5 6
280. 4 5 0.66 16
290. 8 5 2.02 16
293.3 9 0.29 15
310.0 7 0.26 12
i1y - 5 b 391.8 5 0.96 9
412.1 5 3.8 5
441.0 9 0.7 4
4451 5 4.3 3
451.0 7 0.18 8
456. 0 10 0.11 8
473.0 1 25.8 16
502.8 6 0.8 3
543.3 5 2.9 5
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584. 2 11 0.33 19
603. 5 5 4.5 3
624. 0 10 0. 066 23
637.8 5 0.44 15
652. 3 9 0.37 8
667.5 9 0.74 9
682. 3 10 0.6 3
685. 7 5 36.8 20
698. 5 5 3. 64 22

121gy 5 85 5 D 722.2 5 1.88 15
745.9 5 0.15 8
763. 7 8 0.07 4
783.7 5 15.1 9
817.0 6 0. 40 19
820. 6 6 0.22 12
924. 4 9 0.52 8

1141.6 8 0.37 8
1155.2 10 0. 040 23
1290. 3 8 0.37 12
1377.9 9 0.07 4

57.63 8 0. 030 5
202. 90 10 0. 058 7

127174 9.35 7 H 215. 10 10 0. 039 5
360. 30 10 0.135 14
417. 90 10 0.99 14

27.81 5 16.3 20
208. 96 5 0. 180 13
250. 62 5 0.38 3
278. 43 5 0.57 4
281. 26 5 0. 165 12
342. 88 5 0. 049 4
459. 60 5 7.7 6
487. 39 5 1. 42 11

1209, 69,6 5 M 531. 83 5 0. 088 7
624. 34 5 0. 097 7
740. 96 5 0. 037 3
802. 10 5 0.192 14
804. 60 13 0. 022 3
833. 28 5 0. 045 4
982. 27 5 0.0160 12

1083. 85 5 0.49 4
1111. 64 5 0. 191 15
1260. 63 5 0.0112 9

27.81 5 0. 027 6
105. 50 5 0.14 4
556. 65 5 0.118 24
671. 84 5 0. 025 5
695. 88 6 3.0 6

120, 236 . b 701.7 3 0. 025 5
729. 57 5 0.70 14
740. 96 5 0. 027 6
817. 04 5 0.091 18
844. 81 5 0.034 7

1022. 43 5 0.017 4
1050. 21 5 0.018 4
158. 80 18 0. 020 7
227.55 16 0.012 5

1301 12. 36 1 H 246. 306 22 0. 047 5
280. 09 11 0.024 7
302. 49 6 0.013 5
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363. 467 15 0.089 20
417.932 4 34.2 10
427.94 4 0.083 11
429. 1 0.034 11
457. 758 21 0. 237 15
510. 472 9 0.85 3
536. 066 6 99. 00
539. 053 8 1. 40 4
553. 916 10 0. 66 3
586. 049 8 1.69 6
603. 548 14 0.61 3
623.0 3 0.017 11
668. 536 9 96 3
686. 060 14 1.07 4
729. 54 22 0.011 8
739.512 10 82 3
749. 02 14 0.012 5
800. 23 4 0.101 5
808. 29 3 0.236 10
814. 15 11 0. 025 5
821. 15 8 0.043 5
1301 12.36 1 H 854. 99 10 0.035 5
867. 75 22 0.043 6
877.35 4 0.191 10
897. 04 16 0. 021 5
944. 21 8 0. 062 14
967. 02 3 0.88 3
996. 80 16 0.028 5
1060. 07 17 0.017 5
1094. 29 20 0.028 8
1096. 48 4 0. 552 20
1122. 15 4 0.253 11
1157. 43 3 11.3 4
1222. 56 3 0.179 8
1272. 12 3 0.748 25
1403. 90 3 0. 345 16
1417. 69 13 0.0119 20
1424. 73 15 0. 0208 20
1487. 85 15 0.0119 20
1500. 20 9 0. 0396 20
1545. 78 23 0.023 4
1547. 75 23 0.018 4
1607. 29 12 0. 045 3
36. 83 3 0.0116 15
62. 380 20 0. 0351 24
66. 95 5 0.022 4
73.32 5 0.026 3
78. 57 8 0.015 3
79. 19 3 0.123 5
81. 140 20 3.92 10
86. 430 20 0.142 5
13lmp e, 33.25 25 H 98. 30 10 0.013 3
100. 00 10 0.071 4
101.6 3 0.164 16
102. 060 10 7.66 20
103.3 3 0. 045 8
105. 00 20 0.026 4
109. 40 20 0.034 8
111.90 20 0. 030 8
113.50 10 0.011 4
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127. 4 4 0. 022 8
130. 50 10 0. 067 8
134. 860 20 0. 68 3
137. 60 20 0.07 4
149. 3 3 0.075 19
149. 710 10 4.9 7
151. 20 20 0.07 3
155. 90 20 0. 037 23
159. 66 4 0.123 15
169. 70 20 0. 030 8
172. 00 20 0.011 4
177. 20 20 0. 063 12
182. 250 20 0.71 19
182. 250 20 0. 992 20
183. 11 8 0. 149 19
188. 13 5 0. 205 12
189. 76 4 0. 49 4
190. 52 6 0.112 15
200. 630 20 7.28 17
203. 4 4 0.019 8
207.50 10 0. 037 12
210. 3 3 0.015 4
211.9 4 0.011 4
213.98 3 0.411 20
227.7 4 0.015 12
230. 65 5 0. 187 12
232. 30 10 0. 090 12
235. 00 20 0.015 12
240. 930 10 7.32 15
13l 33.95 25 H 253. 170 20 0. 627 16
255. 44 7 0. 299 13
261. 40 20 0.015 4
267. 2 3 0.015 12
269. 2 3 0. 05 6
269. 2 3 0. 05 6
278. 560 20 1.72 5
281.4 3 0.034 19
283. 20 20 0. 37 4
290. 30 20 0.075 12
296. 8 3 0. 049 8
302. 70 20 0. 037 12
303. 90 20 0. 037 8
309. 47 6 0. 36 4
323.7 4 0.015 8
331.2 6 0. 030 12
334. 270 10 9.22 20
335. 44 7 0. 131 23
342. 92 5 0. 37 12
342.92 5 0. 04 4
345.9 3 0.09 3
351. 30 10 0. 202 19
353.5 3 0.07 4
354. 70 10 0. 220 12
357.4 3 0.019 8
362. 3 4 0.07 4
364. 98 10 1. 16 15
375.8 3 0.011 4
377.8 3 0.019 19
377.8 3 0.019 19
379. 3 3 0.019 8
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383. 90 7 0.19 3
403. 3 4 0. 030 12
408. 2 3 0. 06 3
417. 40 20 0. 269 20
432. 40 7 0.64 3
452. 30 4 1.5 4
462. 92 5 1.76 5
468. 16 9 0.30 3
492. 65 5 0.07 15
506. 80 20 0. 086 15
524. 80 10 0.131 16
530. 70 10 0. 101 19
541. 40 10 0.108 23
546. 70 20 0. 037 8
558. 10 20 0. 022 8
572. 70 20 0. 041 23
579.8 3 0.075 23
586. 30 3 1. 90 9
597. 00 20 0. 049 19
602. 09 4 0.30 12
609. 40 10 0.134 16
637.3 0.015 15
657. 20 20 0. 030 15
665. 05 3 1,18 11
681.9 3 0. 030 8
685. 90 10 0. 149 12
695. 62 8 0.38 3
702. 50 7 0.377 20
713. 10 4 1.38 16

g, | 33,95 o , 738. 80 20 0. 063 12
744. 20 4 1.53 5
749. 0 8 0.015 8
773. 67 3 36.8 8
774. 10 10 0.52 8
782. 49 4 7.51 18
793.75 3 13.4 3
801. 60 20 0.019 8
822. 78 1 5.90 13
844. 90 20 0.15 4
848. 90 20 0. 037 12
852. 21 3 19.9 6
852. 21 3 0.37 19
856. 05 6 0. 60 4
865. 10 20 0.19 1
872.3 3 0. 097 12
881.6 3 0. 034 12
910. 00 3 3.17 10
920. 62 5 1. 16 8
923. 40 20 0.112 23
930. 0 1 0.019 12
941. 27 5 0.75 3
987. 80 10 0. 149 12
995. 1 3 0. 086 15
999. 20 10 0. 164 19

1003. 60 20 0.026 15
1005. 70 20 0.071 15
1023. 60 20 0. 060 8
1035. 40 20 0. 101 8
1059. 69 4 1. 49 5
1072. 30 20 0. 022 1
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1108.3 3 0. 022 8
1114. 1 3 0.011 4
1125. 46 4 11.0 3
1127.96 6 0.93 8
1148. 89 7 1.5 3
1148. 89 7 0.24 25
1150. 90 9 0.63 8
1162. 70 20 0.026 8
1165. 50 10 0.134 12
1181.4 4 0.011 8
1206. 60 4 9.41 22
1211.00 20 0. 060 12
1237. 32 5 0.63 4
1254. 2 4 0.026 4
1315. 16 8 0.67 8

Blnpg 33.25 25 H 1316. 20 20 0.09 4
1318. 30 20 0.037 8
1333.8 3 0. 052 8
1340. 60 10 0. 097 12
1376.8 4 0. 041 8
1389. 6 3 0.015 4
1394. 83 9 0.105 8
1403. 6 6 0.011 8
1496. 5 4 0. 056 8
1547. 75 9 0.067 8
1646. 01 5 1.20 5
1696. 8 5 0.015 4
1880. 1 3 0. 060 8
1887. 70 7 1.31 5
1936. 15 9 0.071 8
1980. 3 3 0. 030 8

80. 1850 20 2.62 4
163. 930 8 0.0211 5
177. 2140 20 0. 269 4
272. 498 17 0. 0576 12
284. 305 5 6.12 7
318. 088 16 0.0774 17
324. 65 3 0.0212 25
1817 8. 0252 6 D 325. 789 4 0.273 22
358. 40 20 0.016 6
364. 489 5 81.5 8
404. 814 4 0. 0546 17
503. 004 4 0. 359 4
636. 989 4 7.16 10
642. 719 5 0.217 5
722.911 5 1.77 3
131my o 11.86 4 D 163. 930 8 1.95 6
49. 720 10 15.0 6
1s2q, 3 904 13 b 111.76 8 1.74 8
116. 30 8 1.96 9
228. 16 6 88 4
136.7 4 0.04 5
136.7 4 0.04 5
147. 40 10 0. 237 20
183.6 3 0.138 20
1321 2.295 13 H 194. 3 5 0. 089
234.3 6 0. 030 10
241. 2 5 0. 049
250. 8 6 0.011 12
250. 8 6 0.011 12
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255. 1 3 0.010 10
255. 10 20 0.237 20
262. 90 10 1.28 10
278.4 4 0.025 25
278. 4 4 0.025 25
284. 90 10 0.71 7
296.5 6 0.016
306. 7 4 0.06 6
306. 7 4 0. 06 6
310. 1 4 0.05 6
310. 1 4 0.05 6
316.7 4 0.128 20
343.7 4 0. 089 20
355. 2 4 0.03 4
355. 2 4 0.03 4
363. 34 5 0. 49 10
376. 6 4 0.010 5
387.9 3 0.17 18
387.9 3 0.17 18
387.9 3 0.17 18
402. 6 6 0. 023
416.8 3 0.47 5
431.8 3 0.47 5
445.0 6 0. 099
446. 2 3 0. 60 5
473.6 4 0.17 4
478.2 4 0.17 4
488.0 4 0.23 24
488.0 4 0.23 24

152 5 205 3 . 505. 79 3 1.94 20
522. 65 9 16.0 5
535. 4 3 0.51 5
539.7 4 0. 06 7
539.7 4 0.06 7
547. 20 20 1.14 8
559. 7 1 0. 089 20
572.5 4 0.04 4
572.5 4 0.04 1
591. 1 6 0.05 5
591. 1 6 0.05 5
600. 0 6 0.08 8
600. 0 6 0.08 8
609. 8 5 0. 039 10
620. 90 20 0.39 20
621.2 3 1.58 20
630. 190 20 13.3 1
642. 4 5 0. 035
650. 50 20 2.57 20
659. 0 7 0. 10 10
667. 7141 20 98. 70
669. 80 20 1.6 6
671. 40 20 3.5 10
684. 40 20 0. 039 10
687.8 5 0.039 20
706. 4 7 0. 020
727.0 3 2.2 6
727.2 3 3.2 6
728. 40 20 1.6 4
771.7 0. 020 20
772. 600 10 75. 6 13
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780. 00 20 1.18 4
784. 4 4 0.38 4
791.2 4 0. 099 20
809. 50 20 2.6 3
812.00 20 5.5 4
831.3 5 0.025 10
847.9 5 0.017 5
863. 00 20 0. 56 5
866. 0 6 0.025 25
866. 0 6 0.025 25
876. 60 20 1.04 4
886. 1 5 0.025 8
888.7 5 0.021 22
888. 7 5 0.021 22
904. 4 5 0.013 4
910. 10 20 0.93 3
927.4 3 0.41 4
947.2 6 0. 044 14
954. 55 9 17.6 5
965. 8 5 0.035 8
984. 20 20 0.59 4
995. 8 5 0.030 10

1002. 5 6 0.016 17
1002. 5 6 0.016 17
1005. 4 6 0.016 5
1009. 0 4 0. 046 7
1035. 00 20 0.51 5
1049. 6 4 0. 046 12
1081. 8 4 0.021 22
2 0 905 13 , 1081. 8 4 0.021 22
1086. 2 4 0.079 20
1096. 9 4 0. 044 8
1112.4 4 0. 065 15
1126.5 4 0.03 4
1126. 5 4 0.03 4
1136. 000 20 3.01 14
1143. 30 20 1.35 6
1147. 8 5 0.27 5
1172. 90 20 1.09 7
1206. 7 6 0.017
1212. 3 4 0.012 3
1242. 6 7 0.012
1254. 1 4 0.059 7
1263. 6 5 0.027 6
1272. 8 4 0. 168 20
1290. 80 20 1.13 5
1295. 10 20 1.88 7
1297.910 20 0.89 7
1314.0 5 0.059 9
1317. 918 6 0.118 15
1372. 07 13 2.47 10
1390. 7 7 0.015 10
1398. 57 10 7.01 20
1410. 6 3 0.043 7
1442. 56 10 1. 40 5
1456. 50 20 0.049 7
1476. 70 20 0. 130 9
1519. 60 20 0.079 5
1542. 3 6 0.0158 20
1592. 9 3 0. 047 4
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1617.90 20 0.010 5
1644. 0 6 0.013 4
1661. 4 5 0.016 3
1671.3 4 0.022 4
1715. 4 4 0. 055 4
1720.6 5 0. 054 4
1727.2 4 0. 067 6
1752.3 7 0. 025 8
132 5 995 13 H 1757. 40 20 0.30 3
1760. 4 6 0. 059 20
1768.5 8 0. 025 8
1778.5 4 0.079 8
1814.0 5 0.016 4
1830. 1 5 0.028 5
1879. 2 5 0.014 3
1913.7 5 0. 030 10
1921. 08 12 1.23 6
1985. 625 6 0.0118 20
150. 4 0. 030 7
176.97 7 0.078 18
233. 221 15 0. 294 9
245. 95 8 0.035 9
262. 702 6 0. 359 12
267. 173 19 0.117 7
345. 43 5 0.104 18
361. 09 5 0.11 4
372.05 15 0.010 6
381. 59 7 0. 045 5
386. 85 5 0. 059 5
417.6 0.154 11
422.910 12 0.311 11
438. 87 8 0. 040 5
510. 530 4 1.83 6
522. 4 0.04 5
529. 872 3 87.0 23
537.73 10 0. 036 7
1397 20. 83 : " 556. 17 8 0. 020 3
617.974 14 0. 544 16
648. 76 6 0. 057 13
670. 10 8 0.043 6
678.7 3 0.022 7
680. 247 11 0. 650 20
706. 578 8 1.51 5
768. 382 15 0. 460 15
789. 59 6 0. 050 4
820. 506 22 0.155 6
856. 278 7 1.24 4
875. 329 5 4.51 13
909. 67 3 0.214 9
911. 49 5 0. 046 7
1052. 296 18 0. 556 17
1060. 07 6 0.138 7
1087.71 10 0.0122 18
1236. 441 6 1.51 5
1298. 223 5 2.35 7
1350. 38 3 0. 150 5
79. 6142 12 0.44 19
1383y 0 5. 2475 5 D 80. 9979 11 36.9 3
160. 6120 16 0.1066 13
133my 2.198 13 D 233.221 15 10. 12 15
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4 242.738 8 0. 027 3
326. 589 13 0.0162 10
475. 3650 20 1.477 7
563. 246 5 8.338 14
569. 331 3 15. 373 17
Bics 2. 0652 A Y 604. 7210 20 97. 62 11
795. 864 4 85. 46 6
801. 953 4 8. 688 16
1038. 610 7 0. 990 3
1167. 968 5 1.790 5
1365. 185 7 3.017 8
158. 197 18 0. 289 14
200. 19 10 0.012 5
249. 794 15 90 3
358. 39 3 0.221 11
135y, 5 14 ) " 373.13 10 0.015 3
407. 990 20 0. 358 17
608. 185 15 2.90 14
654. 432 16 0. 0450 24
731. 520 20 0. 055 4
812. 63 3 0. 070 3
66. 881 17 4.79 20
86. 36 3 5.9 7
109. 681 7 0. 409 20
153. 246 4 7.7 5
163. 9200 20 4.69 20
166. 576 6 0.63 3
176. 602 4 13.7 3
187. 285 6 0. 54 5
233.5 4 0. 080 10
273. 646 8 12. 66 20
302. 4 4 0. 030 10
136Cs 13.01 5 D 315.5 5 0. 020 18
319.911 8 0.50 7
340. 547 8 46.8 5
490. 00 20 0. 080 20
507. 188 10 1.00 5
733.0 5 0.01994
818.514 12 99. 70 10
1048. 073 20 80 3
1235. 362 23 20.0 7
1321.6 4 0. 050 20
1538. 09 20 0. 100 20
1551. 30 20 0.015 5
Beg 30. 08 9 Y 661. 657 3 85. 10 20
13. 846 15 1.22 18
29. 9660 10 14.1 5
113.51 3 0.0161 13
118. 837 3 0. 061 8
1a0g, 19,751 A b 132. 6870 10 0. 202 6
162. 6600 10 6.22 10
304. 849 3 4.29 7
423. 7220 10 3.10 4
437. 5750 20 1.929 20
537. 261 9 24. 39 24
64.135 10 0.0143 19
68.916 0. 0754 19
1401 4 1. 67858 21 D 109. 422 11 0.219 4
131. 117 8 0. 467 10
173. 543 9 0.127 4
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241.93 3 0.414 8
266. 543 12 0. 466 8
306. 90 20 0.025 7
328. 762 8 20. 3 3
397. 52 5 0.073 5
432. 493 12 2.90 3
438.5 5 0.039 10
487. 021 12 45.5 6
618. 12 5 0.037 4
751. 637 18 4.33 4
815. 772 19 23. 28 20
101 4 1. 67858 21 D 867. 846 20 5. 50 7
919. 550 23 2. 66 3
925. 189 21 6. 90 7
950. 99 3 0.519 7
992.9 5 0.013 5
1045. 05 24 0.025 15
1097. 20 23 0.023 5
1303.5 4 0. 042 7
1405. 20 17 0. 059 7
1596. 21 4 95. 4 15
1877.29 19 0.041 4
1924. 62 13 0.0134 19
Wl 32.511 13 D 145. 4433 14 48. 4 3
57. 356 7 11.7 4
139. 742 17 0.077 5
231. 5500 20 2.05 5
293. 2660 20 42.8 5
350. 619 3 3.23 4
371. 29 3 0.025 3
389. 640 20 0. 0364 18
432. 999 6 0. 159 4
446. 02 9 0.015 3
447. 450 20 0. 060 3
490. 368 5 2.16 3
497. 810 20 0. 045 3
556. 870 10 0.0317 18
40 33.039 6 H 587. 200 20 0. 267 4
614. 22 3 0.0120 13
664. 571 15 5. 69 7
721. 929 13 5. 39 7
791. 070 20 0.0133 5
806. 340 20 0. 0287 9
809. 980 20 0.0312 9
880. 460 10 1. 031 13
937. 820 10 0.0261 13
1002. 850 10 0.0753 19
1031. 22 3 0.0201 9
1046. 78 0.0120 9
1060. 220 20 0. 0364 14
1103. 250 20 0. 415 6
33. 568 10 0. 200 23
40. 98 10 0. 257 16
e, | 284,91 5 D 53. 395 5 0. 100 8
80. 120 5 1.36 6
99. 961 15 0. 040 5
133. 5150 20 11.09 20
p, 17.98 5 M 696. 510 3 1.342 14
1489. 160 5 0.278 5
17Ng 10.98 1 D 91. 1050 20 28.1 8
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117. 98 5 0.0160 14
120. 48 5 0.376 9
196. 64 4 0. 190 4
240. 50 20 0.043 3
271. 87 6 0.0132 10
275. 374 15 0.910 19
319. 411 18 2.13 5
398. 155 20 0.912 19

g | 10,98 . b 408. 52 6 0.0187 14
410. 48 3 0. 150 4
439. 895 22 1.28 3
489. 24 3 0.155 4
531.016 22 13.4 3
541.83 7 0.019 3
589. 35 4 0.039 3
594. 80 3 0.283 6
680. 52 15 0. 0294 15
685. 90 4 0.886 18
121. 7817 3 28.53 16
148. 00 5 0. 0205 11
212.43 11 0. 0207 6
244. 6974 8 7.55 5
251.633 9 0. 0670 19
271. 08 4 0.0715 19
275. 42 4 0. 0346 9
295. 9387 17 0. 440 5
315. 10 3 0. 0399 11
316. 13 13 0.0101
324.83 3 0. 0681 19
329. 41 5 0.1213 25
340. 46 10 0. 0266 8
344. 2785 12 26.59 21
351. 66 5 0.0106 8
367. 7892 20 0.859 6
411.1165 12 2.237 13
416. 02 3 0.1088 20
443.9607 16 2.827 15
444. 01 17 0. 298 11

g, | 13,517 u ¢ 482.33 5 0. 0247 8
488. 6793 20 0. 414 4
493.54 4 0. 0303 14
503. 467 9 0. 1524 20
520. 24 4 0. 0534 17
523.13 5 0.0153 7
526. 88 5 0.0120 8
534. 25 5 0. 0410 11
556. 48 10 0.0177 7
562. 98 14 0. 0202 19
563. 986 5 0. 494 5
566. 438 6 0.131 4
586. 265 3 0. 455 4
595. 61 12 0.032 11
656. 489 5 0. 1441 23
671.155 14 0. 024 5
674. 64 14 0. 169 4
675.0 0.0213 8
678. 623 5 0.473 4
686. 60 5 0. 0203 7
688. 670 5 0.856 7
696. 87 19 0.016 8
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712.83 5 0. 0955 25
719. 346 7 0. 250 8
719. 36 14 0. 095 4
728. 04 4 0.0111 4
764. 88 4 0.189 5
768. 96 4 0. 082 5
778. 9046 24 12.93 9
794.78 5 0. 0263 16
805. 71 9 0.0152 6
810. 451 5 0.317 3
839. 36 4 0.0177 6
841.574 5 0.168 3
867. 380 3 4.23 3
896. 59 9 0. 0670 22
901. 19 5 0. 0854 25
919. 337 4 0.419 5
926. 31 5 0.272 4
930. 59 5 0.0729 19
958. 63 5 0.0197 11
963. 367 7 0. 140 7

g, | 13,517 u ¢ 964. 057 5 14.51 7
974. 09 5 0.0136 8
990. 18 5 0.0314 14

1005. 27 5 0. 659 11
1084. 0 10 0.245 8
1084. 38 11 0.0106 8
1085. 837 10 10. 11 5
1089. 737 5 1.734 12
1109. 18 5 0.189 7
1112. 076 3 13. 67 9
1170. 97 9 0.0372 16
1206. 09 16 0.0130 14
1212. 948 11 1.415 9
1249. 94 5 0.187 3
1261. 35 5 0.0335 14
1292. 78 5 0.101 3
1299. 142 8 1.633 11
1348. 10 7 0.0173 8
1363. 78 5 0. 0258 6
1408. 013 3 20. 87 10
1457. 643 11 0. 497 5
1528. 10 4 0.279 4
123.0706 9 40. 4 5
131. 56 7 0.0131 5
188. 22 7 0. 2400 24
232.12 7 0.0218 5
247.9290 7 6.89 7
269. 65 8 0.0115 6
301. 38 7 0.0124 4
305. 2 0. 0205 4

t5tg, 8 601 0 ¢ 312.32 7 0.0182 4
322.07 7 0.0619 8
346. 70 7 0. 0260 5
397. 07 7 0. 0276 7
401. 26 7 0.188 3
403. 49 7 0. 0223 18
444, 4925 19 0.547 6
467.92 7 0. 0626 9
478. 24 7 0. 2250 23
517.98 7 0. 0498 15
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533. 03 3 0.0185 11
534. 86 7 0.017 7
557. 53 7 0. 269 3
569. 50 7 0.0139 21
581. 97 7 0.893 9
591. 755 3 4.95 5
598. 30 7 0.0105 14
602. 68 7 0. 0293 11
613. 24 7 0. 0931 12
625. 2557 24 0.316 4
649. 52 7 0.0874 19
664. 74 8 0. 0261 11
669. 14 8 0. 0160 8
676. 60 7 0.1672 18
692. 4206 18 1. 777 19
715. 76 7 0.187 6
723.3015 22 20. 06 20
756. 8021 23 4.52 5
800. 61 8 0.0212 11
815. 51 7 0.511 6
845. 416 7 0. 568 12
850. 67 7 0.243 3
iy 8.601 10 Y 873. 1835 23 12.08 12
880. 65 7 0. 084 6
892. 775 6 0.521 6
904. 064 3 0.889 10
924. 57 7 0. 0649 10
996. 29 7 10. 48 10
1004. 76 7 18.01 19
1047. 18 18 0.0613 15
1118. 27 7 0.113 4
1128. 552 7 0. 300 4
1140. 702 6 0. 237 4
1160. 31 7 0. 0462 6
1188. 14 7 0. 0876 9
1241. 34 7 0.1226 17
1246. 121 4 0. 856 11
1274. 429 4 34.8 4
1289. 88 11 0.0210 8
1291. 36 8 0.022 8
1294. 99 8 0.0116 6
1408. 28 7 0.0247 11
1494. 048 4 0. 698 8
1537. 81 7 0. 0575 12
1596. 481 3 1.797 24
279. 1952 10 80.9 19
23pp | 51,92 3 H 401. 320 3 3.35 11
680. 515 3 0.75 3
20671 4.202 11 M 803. 06 3 0. 0050 5
569. 6980 20 97.75 3
897. 77 12 0.128 5
20,4 21 55 A v 1063. 656 3 74.5 3
1442. 20 20 0.1310 20
1460. 0 15 1.61 6
1770. 228 9 6.87 3
211. 40 15 0.180 10
233. 36 15 0.310 10
20811 3.053 4 M 252. 61 10 0.780 20
277.371 5 6.6 3
485. 95 15 0. 049 4
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510. 77 10 22. 60 20

583. 1870 20 85.0 3

587.7 0. 060 20

650. 1 3 0. 050 20

705. 2 3 0. 022 4

722. 04 12 0.24 4

748. 70 20 0. 046 3

763. 13 8 1.79 3

808. 30 20 0. 030 7

+ 20871 3. 053 4 M 821. 20 20 0.041 4
835. 90 20 0.076 11

860. 557 4 12. 50 10

883. 30 20 0. 031 3

927. 60 20 0.125 11

982. 70 20 0. 205 8

1093. 90 20 0. 430 20

1160. 8 3 0.011 3

1185. 2 3 0.017 5

1282.8 3 0. 052 5

+ 2opy 22. 20 22 Y 46. 5390 10 4.25 4
+ 2%, | 138.376 2 D 803. 06 3 0.00103 0
65. 420 14 0.077 6

81. 00 20 0. 045 12

83. 80 10 0. 058 9

88. 20 20 0.017 4

94.3 3 0.012 3

95. 00 20 0.018 3

97. 30 20 0.0116 13

244.0 0. 039 13

313. 59 9 0.031 4

342. 91 4 0. 035 6

362. 072 17 0. 043 3

404. 853 10 3.78 6

427.088 10 1.76 5

+2pp | 36.1 2 M 478.0 4 0.013 3
481. 1 4 0.026 6

481.92 12 0.0103 13

500. 4 5 0.012 3

609. 38 4 0. 043 7

676. 69 7 0.013 4

704. 64 3 0. 462 11

766. 51 3 0.617 17

832.01 3 3.52 6

951.0 0.022 13

1014. 64 5 0.0173 6

1080. 16 6 0.0123 7

1109. 48 5 0.115 4

1196. 33 5 0. 0102 4

+ 2pg 2. 14 2 M 351. 07 5 13.02 12
115. 183 5 0. 596 10

176. 68 5 0. 052 7

T 22pp 10. 64 1 H 238. 6320 20 43.6 6
300. 087 10 3.30 5

415. 2 0. 0131 22

39. 857 4 1.06 9

288. 20 4 0.337 3

+ g 60, 65 5 M 328. 03 4 0.125 7
433.7 5 0.017 4

452. 98 5 0. 363 4

473.0 7 0. 050 4
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727.330 9 6.67 9
785. 37 8 1.102 13
893. 408 5 0.378 20
952. 120 11 0.17 4

+ 7%1 | 60.55 6 " 1073. 60 20 0. 0160 20
1078. 62 10 0. 564 20
1512. 7 3 0. 29 4
1620. 50 10 1.47 4
1679. 7 5 0. 058 13
1806. 0 5 0. 090 20

53. 2284 18 1.075 7
118.2 0. 094 21
137.5 3 0. 053 14
141.3 6 0. 058 18
170. 07 6 0.015 3
196. 19 5 0. 067 8
205. 68 9 0.0114 13
216. 47 7 0.0100 23
241. 9950 23 7.251 16
258. 86 3 0. 531 4
274. 80 4 0. 355 10
295. 2228 18 18. 42 4
298. 8 0.026 5
305. 26 3 0.0312 21
T 2Mpp | 26.8 9 M 314. 33 7 0.078 6
323. 84 4 0.029 3
351. 9321 18 35. 60 7
462. 02 6 0.212 5
470. 6 8 0.011 3
480. 432 20 0.337 4
487. 14 6 0.432 5
511. 00 9 0.033 9
533. 660 20 0. 181 6
538. 42 8 0. 020 3
543. 83 7 0.044 1
580. 14 3 0.370 4
765. 97 19 0. 053 1
785. 96 8 1.06 3
839. 07 8 0. 583 8
268. 80 20 0.0170 20
273. 80 5 0.128 7
280. 97 4 0. 067 7
304. 20 20 0.019 19
304. 20 20 0.019 19
333,37 5 0. 065 1
334. 78 8 0.019 19
334. 78 8 0.019 19
338.5 6 0.11 4
348. 92 6 0.104 12
T 2MBi 19.9 4 M 351.9 5 0. 070 10
386. 78 5 0. 295 5
388. 89 5 0. 402 10
394. 05 8 0.0126 9
396. 02 6 0. 026 4
405. 720 20 0. 169 6
426.5 5 0.012 4
452. 92 10 0.030 1
454. 790 20 0.292 4
461. 08 11 0. 051 6
469. 77 4 0.132 5
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474. 44 4 0. 099 6
485. 92 11 0. 022 4
487.95 13 0.028 9
494. 20 9 0.0104 10
501. 99 14 0.0180 20
519. 90 5 0.0165 17
524. 60 8 0.0168 17
536. 78 4 0. 065 6
542. 83 7 0.077 6
572. 78 6 0.078 5
595. 24 7 0.0170 20
609. 320 5 45. 49 16
615. 77 5 0. 054 7
617. 10 20 0.034 4
633. 10 4 0. 056 3
639. 62 8 0.033 3
649. 22 5 0. 057 5
658. 70 20 0. 0140 20
660. 94 13 0. 053 4
665. 447 9 1. 531 6
683. 23 5 0. 082 5
697. 93 8 0. 067 4
699. 82 13 0.016 5
703. 11 4 0. 472 9
704. 96 22 0. 047 7
708. 87 21 0.0121 12
710. 71 8 0. 0740 20
719.87 3 0. 392 8
723. 08 10 0. 037 3

g | 19,9 A y 727.0 10 0. 036 14
733. 81 7 0.041 3
740. 76 13 0. 0430 20
752. 85 3 0.128 7
768. 360 5 4,894 11
769. 7 5 0. 030 10
786. 35 14 0.32 1
788. 6 4 0.0130 20
799. 3 3 0.036 7
806. 180 9 1. 264 5
814. 96 9 0. 039 3
821. 18 3 0. 161 8
826. 45 10 0.117 13
832. 36 9 0. 0280 20
840. 4 5 0.0100 20
847. 16 11 0.024 3
873. 06 18 0.018 3
878.03 12 0.012 3
904. 31 8 0.076 7
915. 75 13 0. 0230 20
930. 20 20 0. 026 1
934. 056 6 3.107 10
934. 10 20 0. 050 10
934.5 5 0.010 3
938. 65 16 0.013 1
939. 6 5 0.017 6
943. 33 11 0.0170 20
961. 62 17 0.0101 13
964. 08 3 0. 365 10
965. 00 10 0.011 3
976. 18 12 0.0154 21
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989. 34 17 0.010 3
991. 49 19 0.0110 20

1013. 4 7 0.013 1
1021. 36 17 0. 0150 23
1032. 38 7 0. 063 1
1033. 30 20 0. 020 3
1045. 70 20 0. 0230 20
1051. 96 3 0.313 7
1062 0.013 8
1067. 39 24 0. 025 6
1069. 96 7 0.272 9
1087 0.015 7
1103. 70 13 0. 098 12
1104. 71 13 0.078 4
1109 0.015 5
1118.9 5 0. 040 10
1120. 294 6 14.92 3
1130. 45 16 0.036 3
1133. 66 3 0.2512 10
1155. 210 8 1.633 6
1155. 6 5 0.016 4
1167. 30 20 0.0120 20
1173. 00 8 0. 055 3
1207. 68 3 0.451 10
1238. 122 7 5.834 15
1279.0 7 0.0130 20
1280. 976 10 1.434 6
1284.0 10 0.0110 10
1285. 1 5 0.016 3
2 | 199 A y 1303. 75 7 0. 107 5
1316. 99 9 0. 081 6
1329. 94 16 0. 081 6
1341. 49 13 0.021 3
1371 0.0100 20
1377. 669 8 3.988 11
1385. 310 13 0.793 5
1401. 515 12 1.330 5
1407. 988 11 2.394 7
1449 0.018 9
1479. 17 9 0. 055 1
1484 0.013 5
1509. 210 10 2.130 10
1538. 53 5 0. 398 11
1543. 34 5 0.303 10
1583. 204 15 0.705 5
1594. 75 7 0. 267 12
1599. 37 5 0.324 12
1636. 36 16 0.0115 13
1657. 07 17 0. 048 4
1661. 274 16 1.047 6
1684. 012 20 0.214 5
1729. 595 11 2.878 8
1764. 491 10 15. 30 3
1813.72 13 0.0110 10
1838. 36 4 0. 350 10
1847. 429 13 2.025 9
1873.16 5 0.214 8
1890. 32 9 0. 084 8
1896. 05 12 0. 149 8
1898. 68 14 0. 050 7
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R4 —
A o
‘ EBMRHS |
+ 2lpg ME | R AL S —
19.9 . —
1935. 62 J‘lgé (keV) (%) ﬁﬂlm%‘i;};mﬁmé
219 221.5 ; 0.13 :
T ““Rn 3.96 1 271. 230 o 0.030 :
S 293. 56 1 10. 8 :
401. 810 10 0.073 6
517. 60 0.015
6 16
676. 66 0. 044
7 4
10.0 0.0173
10 24
14. 40 0.0139
10 14
33.6 0.0167
5 15
63. 2 - 0.10 ;
104. 23 . 0. 056 -
106. 78 3 0.019 :
110. 856 0. 0236
10 15
114.70 0. 058
20 5
122. 319 0.010
10 5
136. 10 1. 209
20 23
144. 235 0. 028
10 3
154. 208 3.27
10 9
158. 635 5.70
10 17
175. 65 0. 695
15 18
177. 30 0 0.019 .
179. 54 6 0. 047 :
219.0 0. 153
8 14
221.32 4 0.014 .
247.2 0. 036
5 6
249. 30 0.010
10 3
251.6 0. 039
3 10
255. 20 0. 042
20 14
269. 463 0 0. 053 :
§ 2, 11. 43 288. 18 3 3.9 !
D 20 5
323. 871 o 0. 0667 :
328. 38 3 3,99 .
334.01 0. 209
6 8
338. 282 0. 101
10 6
342. 87 1 2.84 :
346.8 0.222
3 15
362. 052 0.181
17 3
362. 90 % 0. 046 -
369.5 0.015 :
371.676 0. 0209
15 3
372. 90 0 0,487 b
373.3 0.0500 :
376.0 3 0.0500 >
376. 10 0.012
20 4
382.8 3 0.013 :
387.70 o 0.014 >
393.5 - 0.015 >
430. 6 0.011
3 4
432.12 10 0.019 .
439.3 0,035 5
445, 033 0. 082
481.6 1; L 29 1451
487.50 0.021
20 6
527. 611 0.0111
13 14
598. 721 91 0.071 :
609. 31 0. 095
4 5
0. 057 .
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R4 A ERIRRE S | R /ﬁzgg# %ﬁi@ﬁ?) %QT mmﬁ%FoL
+ PR 11. 43 5 D 632. 0 10 0. 031 10
T **'Ra 3. 66 4 D 240. 986 6 4.10 5
+ %R |1600 7 Y 186. 211 13 3. 64 4

6.5 3 0.09 3
20. 25 5 0. 24 4
24. 13 5 0. 088 10
27. 41 9 0.030 6
29. 860 10 0.076 13
31.580 10 0. 068 12
40. 20 3 0.015 4
41.93 5 0.028 14
43.77 5 0.213 23
43.8 5 0. 055 23
44. 22 12 0. 053 14
44. 40 5 0.013 9
48. 30 3 0.014 6
49. 82 5 0.43 10
50. 130 10 8.4 9
50. 85 5 0.015 7
59. 6 5 0.010 4
61. 441 20 0. 090 13
62. 45 5 0.11 12
62. 45 5 0.11 12
64. 35 10 0.026 5
68. 74 3 0.03 4
68. 74 3 0.03 4
69. 8 3 0.010 4
72. 85 5 0.025 20
73.63 5 0.014 6
75.01 5 0.027 11
77.4 4 0.0103 9

T 27, | 18.68 9 D 79. 690 20 1.95 18
93. 88 5 1.51 14
94. 97 5 0.019 20
94.97 5 0.019 20
96. 03 5 0.070 15
99. 58 10 0.026 7
99. 60 20 0.0129 11
100. 27 3 0.084 17
113.11 5 0. 54 5
113.11 5 0. 155 14
117. 20 5 0.199 22
117.5 5 0.013 1
123. 58 10 0.014 6
134. 60 10 0.034 7
138. 40 10 0.014 3
140. 6 3 0.022 16
141. 42 5 0.07 8
141. 42 5 0. 07 8
150. 14 20 0.011 4
164. 52 10 0.015 3
168. 36 10 0.015 3
173. 45 3 0.017 3
175. 8 3 0. 021 6
184. 65 5 0.036 5
197. 56 10 0.013 4
200. 50 10 0.013 9
201. 64 10 0.024 4
204. 14 10 0.23 1
204. 98 10 0.16 3
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206. 08 5 0.25 4
210. 62 5 1.25 14
212.70 4 0.079 12
212.7 3 0.019 6
218. 90 5 0.06 6
218. 90 5 0.06 6
219.0 3 0. 050 13
234.76 10 0.45 7
235. 960 20 12.9 12
246. 12 10 0.0123 14
248. 10 10 0.025 6
250. 27 8 0.45 6
252. 50 5 0.111 19
254. 63 3 0.71 15
256. 230 20 7.0 7
262. 87 5 0.107 12
267. 05 20 0.010 3
270. 56 20 0.028 10
272.91 5 0.51 5
279. 80 5 0. 054 14
281. 42 5 0.09 10
281. 42 5 0.09 10
284. 24 10 0. 040 14
285. 52 10 0. 044 13

+ o | g6 9 b 286. 09 20 1.74 22
289. 59 10 1.9 5
289. 77 10 0.019 5
292. 41 5 0. 066 10
296. 50 5 0. 44 6
299. 98 3 2.21 20
300. 50 16 0.014 3
304. 500 20 1. 15 17
306. 1 3 0.010 4
308. 40 3 0.017 3
312. 69 3 0.52 6
314.75 10 0.035 3
314. 85 4 0.3 3
314. 85 4 0.3 3
319. 24 5 0.032 7
324. 88 20 0.010 3
329. 850 20 2.9 3
334. 370 20 1. 14 13
342,55 4 0.35 10
346. 450 10 0.0120 17
350. 54 7 0.110 21
352. 61 10 0.0101 24
362. 63 10 0. 051 5
379. 40 10 0.010 3
383.51 4 0.025 24
392.4 5 0.010 3

18. 40 0.014 4
56. 96 5 0.019 4
57. 766 5 0.47 3
77.34 3 0.026 5

;g 615 ) i 99. 509 6 1.26 7
100. 41 3 0. 093 13
129. 0650 10 2.42 9
135. 54 5 0.018 4
137.91 5 0. 024 5
141. 02 3 0. 050 8
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145. 849 10 0. 158 8
153.977 10 0.722 21
168. 65 10 0.010 3
173. 964 13 0. 035 5
184. 540 20 0.070 8
191. 353 10 0.123 8
199. 407 10 0.315 5
204. 026 10 0. 112 15
209. 253 6 3.89 7
214. 85 10 0. 029 4
214. 85 5 0.76 11
223. 85 10 0. 054 5
231. 42 10 0.025 4
257. 52 10 0. 030 3
263. 58 10 0. 040 4
270. 2450 20 3.46 6
278. 95 5 0. 160 21
278. 95 5 0. 031 5
282. 00 3 0.072 19
321. 646 8 0. 226 11
326. 04 20 0.033 5
327.4 0.12 4
328. 000 6 2.95 12
332. 370 4 0. 40 4
338. 320 3 11.27 19
340. 96 5 0. 369 21
356. 94 10 0.0170 18
377.99 10 0. 025 3
389. 12 15 0.0103 15

£y 615 ) , 397.94 10 0. 027 3
399. 62 10 0. 029 3
409. 462 6 1.92 4
416. 30 20 0.0132 21
419. 42 10 0.021 3
440. 44 5 0.121 8
449. 15 5 0. 048 5
452. 47 10 0.015 5
457. 17 15 0. 0150 23
463. 004 6 4. 40 7
466. 40 10 0. 029 3
470. 25 20 0.013 3
471.76 15 0.033 3
474.75 10 0. 022 3
478.33 5 0. 209 15
480. 94 20 0.023 5
490. 33 15 0.0111 23
492. 37 10 0.0235 23
503. 823 13 0. 182 12
508. 959 17 0.45 5
515. 06 10 0. 049 5
520. 151 16 0. 067 5
523. 131 16 0.103 8
540. 76 10 0.026 3
546. 47 5 0.201 13
548. 73 15 0.023 3
555. 12 10 0. 046 5
562. 500 4 0.87 3
570.91 10 0. 182 24
572. 14 8 0. 150 16
583. 41 5 0.111 10
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590. 4 0.017 3
610. 64 10 0.023 5
616. 22 3 0. 080 5
620. 38 5 0. 080 5
623. 27 20 0.011 3
627. 23 20 0.014 3
629. 40 5 0. 045 5
634. 18 10 0.0106 21
640. 34 3 0.054 5
648. 84 10 0. 022 22
648. 84 10 0. 022 22
651.51 3 0. 090 8
663. 82 10 0.028 6
666. 45 10 0. 057 6
672. 00 15 0.026 8
674.2 0. 05 6
674.8 2.1 7
677. 11 10 0. 062 5
684. 0 0.019 5
688. 10 5 0. 067 5
688. 10 5 0. 067 5
699. 08 15 0. 037 5
701. 747 14 0.173 10
707. 41 5 0. 155 15
718. 48 15 0.019 4
726. 863 15 0.62 8
737.72 5 0. 037 4
755. 315 4 1. 00 3
772. 291 5 1. 49 3

£y 615 ) , 774. 10 20 0. 06000

776. 56 10 0.019 6
778. 2 0. 022 6
782. 142 5 0. 485 19
791. 5 3 0.013 3
791.5 3 0.010 3
792. 8 0. 08000

794. 947 5 4.25 7
816. 71 10 0. 030 3
824. 934 23 0. 050 5
830. 486 8 0. 540 21
835. 710 6 1. 61 6
840. 377 7 0.91 1
870. 46 4 0.044 4
873. 17 15 0.031 6
874. 44 7 0. 047 10
877. 46 10 0.014 3
887. 33 10 0. 027 3
901. 23 15 0.016 3
904. 20 4 0.77 3
911. 204 1 25.8 1
918. 97 10 0. 027 3
944. 196 14 0. 095 8
947. 982 11 0. 106 8
958. 61 1 0.28 1
964. 766 10 4,99 9
968. 971 17 15.8 3
975. 96 5 0. 050 5
979. 48 10 0. 026 3
987.71 20 0.077 13
988. 63 20 0.077 13
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. S S e L B v T R — L X — =R HERARFENE
e IR PRI A7) S P AL /ﬁ(géi %%n@hju %;T m+ﬁ%ﬁﬁ
1016. 44 15 0.011 11
1016. 44 15 0.011 11
1019. 86 10 0.021 4
1033. 248 9 0. 201 13
1039. 65 15 0. 044 9
1040. 92 15 0. 044 9
1053. 09 20 0.013 4
1054. 11 20 0.018 5
1062. 55 15 0.010 3
1065. 18 4 0.132 10
1074.71 15 0.010 3
1095. 679 20 0.129 10
1103. 41 10 0.0150 23
1110.610 10 0. 285 23
1110.610 10 0.019 10
1117. 63 10 0. 054 8
1142. 85 15 0.0103 21
1153. 52 4 0. 139 10
1164. 50 8 0. 065 5
1175. 31 10 0. 024 3
1217. 03 10 0.021 3
1245. 05 20 0. 095 18
1247. 08 4 0. 50 3
1250. 04 10 0. 062 5
1276. 69 10 0.014 3
1286. 27 20 0. 050 10
1287. 68 20 0. 080 15
1309. 71 20 0.019 6
1315. 34 10 0.015 3
¥ 228y 6.15 9 H 1347. 50 15 0.015 3
1357.78 15 0. 020 4
1365. 70 15 0.014 3
1374. 19 10 0.014 4
1385. 39 10 0.0106 21
1401. 49 10 0.012 3
1415. 66 10 0. 021 4
1430. 95 10 0. 035 7
1451. 40 15 0.0106 21
1459. 138 15 0.83 8
1469. 71 15 0. 020 4
1480. 37 15 0.016 3
1495. 910 20 0. 86 4
1501. 57 5 0. 46 3
1529. 05 10 0. 057 6
1537. 89 10 0. 047 5
1548. 65 4 0.038 4
1557. 11 4 0.178 13
1559. 85 20 0. 020 4
1573. 26 5 0.033 3
1580. 53 3 0. 60 4
1588. 20 3 3.22 8
1625. 06 5 0. 255 18
1630. 627 10 1.51 4
1638. 281 10 0.47 3
1666. 523 13 0.178 13
1677. 67 3 0. 054 5
1684. 01 20 0.015 5
1686. 09 7 0. 095 8
1700. 59 20 0.0101 23
1702. 43 5 0. 048 5
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ERi e RRa! RIS | AL /ﬁ(gé# %%ﬁ@hjo %;f m+ﬁ%Fz

1724. 21 4 0. 029 3
1738.2 3 0.018 4
1740. 4 3 0.011 3
1758. 11 10 0. 035 4
1823. 22 10 0. 044 4
1835. 43 10 0.038 4
T 2hc 6.15 2 H 1842. 13 10 0.042 4
1870. 83 10 0. 0243 23
1887. 10 5 0. 090 8
1907. 18 20 0.0119 10
1929. 78 20 0.0199 21
1952. 33 15 0. 059 5
1965. 24 20 0. 0204 18
84.373 3 1.19 4
131.613 4 0.127 4
+ 2287 1. 9125 9 Y 166. 410 4 0.101 4
205. 93 5 0.0191 8
215. 983 5 0. 247 8
9. 200 0. 0330 15
10. 25 0. 0502 23
17.20 0.23 8
18.07 0.011 11
19. 10 0. 244 12
25. 640 20 14.1 10
42.86 7 0. 059 3
58. 5700 24 0. 462 25
63. 86 3 0.023 4
72. 751 3 0. 252 14
81. 2280 14 0.90 6
82. 0870 14 0. 42 3
84. 2140 13 6.6 4
+ 2t 25.52 1 H 89. 950 20 1. 00 6
93.02 4 0. 047 6
99. 278 3 0.131 9
102. 2700 13 0. 436 24
106. 61 3 0.0176 11
116. 820 20 0. 0222 17
124.914 17 0. 058 3
134. 030 20 0. 0250 14
135. 664 11 0.079 5
145. 940 20 0.0317 20
163. 101 5 0.154 9
174. 150 20 0.0178 11
183. 500 20 0. 0330 20
217.94 3 0. 0396 20
16. 50 10 0. 221 9
19. 60 0.35 10
25. 48 6 0.119 14
27. 360 20 10.5 5
29. 970 20 0. 097 6
35. 83 3 0.0162 11
38. 200 20 0.145 6
t 2lpa 3. 276E+4 11 Y 39. 980 20 0.016 4
44. 140 20 0. 055 5
46. 340 20 0.186 11
52. 71 3 0.077 5
54. 600 20 0.070 5
57.19 3 0.0328 23
63. 64 3 0. 0445 17
74. 15 4 0.0223 9
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77.34 3 0. 0572 19
96. 84 3 0.084 3

100. 85 6 0.0228 9
144. 40 8 0.0115 10
243. 08 9 0. 0336 24
246. 04 9 0.012 4
255. 78 7 0.1059 20
260. 19 8 0.182 4
273.15 6 0. 0577 13
277. 22 7 0. 0679 15
283. 682 16 1.65 3
+ 2lpa 3. 276E+4 11 Y 286. 58 10 0.0104 6
300. 066 10 2.41 5
302. 667 9 0.17 5
302. 667 9 2.3 4
312.92 5 0. 0986 20
327. 14 7 0. 0359 9
330. 055 15 1.36 3
340. 71 6 0.177 4
354. 48 5 0. 0961 21
357. 11 8 0.168 4
379. 35 7 0. 0496 12
407. 81 3 0. 0355 8
62. 860 20 0.016 3
63. 290 20 3.7 4
73.920 20 0.0130 15
83. 30 5 0. 060 6
+ 27 24. 10 3 D 87.02 6 0.015 3
92. 380 10 2.13 21
92. 800 20 2.10 20
112.81 5 0.210 23
184.8 0.010 5
16 73.920 20 0.013 4
258. 227 3 0.0764 22
740. 10 8 0.0109 17
742. 813 5 0. 1066 23
766. 42 10 0.317 5
786. 28 10 0. 0544 9
 2%1mpy 1. 159 0 M 921. 72 10 0.01278 16
945. 940 20 0.0101 9
1001. 03 10 0. 842 9
1193. 73 12 0.01358 17
1510. 21 10 0.01305 21
1737. 75 10 0.0213 3
1831. 36 10 0.01742 24
19. 55 5 63 3
31. 60 5 0.017 6
34. 70 10 0. 0370 4
41.4 3 0. 030 10
41. 96 15 0. 060 10
51.21 5 0.034 7
54. 25 5 0.015 15

T 2% | 703.8E+6 5 Y 64. 45 5 0.013 12
72. 70 20 0. 1200 12
73.72 5 0.01000 10
74. 94 3 0. 051 6
96. 090 20 0. 091 12
109. 19 7 1.66 14
115. 45 5 0. 030 10
120. 35 5 0. 0260 3
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136. 55 5 0. 01200 12
140. 760 20 0. 200 20
143. 760 20 10. 96 14
150. 930 20 0. 090 10
163. 356 3 5.08 7
182. 62 5 0.39 5
185. 715 5 57.0 7
194. 940 10 0. 630 12
198. 900 20 0.036 6
202. 120 10 1. 080 23
205. 316 10 5. 02 6

T 2%y 703. 8E+6 5 Y 215. 28 4 0. 029 3
221. 386 14 0.118 7
233. 50 3 0.038 4
240. 88 0.074 6
246. 830 20 0. 055 3
251. 50 10 0. 020 20
275. 35 15 0. 051 6
275. 49 6 0. 0320 4
279. 50 5 0. 270 3
291. 65 3 0. 040 6
345. 92 3 0. 040 6
387. 84 3 0. 040 6

4. 200 2. 600
44. 660 20 0.130 10
49. 410 20 0.120 20
57.28 0.036
57.30 0. 090
61. 4600 20 1. 300 20
67. 860 20 0. 10 3
106. 1230 20 25. 34 17
106. 47 4 0. 049 8
124. 4 0.010
166. 39 6 0.016 7
29N 2. 356 3 D 181. 70 3 0. 082 3
209. 7530 20 3. 363 20
226. 380 20 0. 259 16
227.8 0. 5100
228. 1830 10 10.73 9
254. 40 3 0. 1092 22
272. 84 3 0. 0766 19
277. 5990 10 14. 51 8
285. 4600 20 0. 794 7
315. 880 3 1. 600 12
334. 3100 20 2. 056 13
434.7 5 0.013
26. 34460 20 2.27 13
32.18 0.0174 5
33. 1960 10 0.126 4
wry | 4396 6 Y 43. 420 3 0.073 8
55. 560 20 0.0181 18
59. 54091 10 35.9 4
98. 970 20 0.0203 5
102. 980 20 0.0195 5
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RERT e e |t | PO VBRI s, e | e |
12 | Py 2. 356 D 2. 600 6L1 | sp 3. 85 D a4
9.4 | Uy | 15.18 i 1.7 61.5 | 2oy 2. 356 D 1.300

13.8 | p, | 12.751 D 1,22 62.5 |7 Z'h | 18.68 D 0.11
16.5 | %pa 3. 276E+4 v 0. 221 62.5 |+ Z'h | 18.68 D 0.11
17.2 |t @ | 25.52 I 0. 23 62.9 | Ipy | 28.40 i 0. 207
19.1 | 2 | 25.52 i 0. 244 63.3 |7 Pn | 24. 10 D 5.7
19.6 |§ %y | 703.8E+6 vy | 63 63.8 |t 221 | 14. 0E+9 v 0. 263
19.6 |7 Pip, 3. 276644 v 0.35 63.9 | By | 1518 I 23
20.3 |t Z'tn | 18.68 D 0. 24 64.4 | By | 15,18 i 0.13
20.9 | e | 55.4 M 0. 32 64.8 | B7 6. 75 D 1,282
25.5 | 1 Pipa 3. 276544 v 0.119 64.9 | ipy | 28.40 I 1.89
25.6 | Pt | 25.52 I 14,1 65.7 | %7, | 114.74 D 3,01
95.7 | Tipy | 28.40 i 0.97 65.8 | 1oipy | 28.40 I 115
26.3 | %y | 432.6 v 2. 27 66.0 % G 82.78 M 0.114
26.3 | &7 6.75 D 2. 43 66. 1 e | 119.78 D 1111
2.5 | g 4,753 v 0.316 66.9 | g | 13.01 D 4.79
27.4 |1 Pip, 3. 276544 v 10.5 67.7 | %7, | 114.74 D | 42.9
27.5 55Ky 2,825 I 194 67.9 | oy 2. 356 D 0. 10
97.8 | 7o | 69,6 M 16.3 69.7 | 1%y | 46.50 I 4,73
30.0 | g, | 12.751 D 141 69.7 | ipp | 28.40 I 0. 47
30.6 | 2 3. 0421 D 0. 253 .1 | g 2. 49 i 0.39
3.7 | P, | 114.74 D 0.874 2.0 |y 24. 000 i 13.55
32.2 | 2 3. 0421 D 0. 258 72.5 | opy 5. 984 i 0. 261
33.2 | 20y 6. 75 D 0.130 72.7 |1 U | 703.80+6 v 0. 1200
33.2 | Zp, | 432.6 v 0.126 72.8 |1 P'tp | 25.52 o 0. 252
33.6 | Mce | 28491 D 0. 200 2.8 | 1yg 1,728 i 0. 60
33.6 |7 PRa | 11.43 D 0.10 72.8 |Pb(Ka 2)

35.5 | iBgy 2. 75856 v 1.37 701 | ©mre | 55.4 M 0.30
35.5 | 1Zwre | 57.40 D 7.30 7.3 | 1y 1,728 5 111
38.2 |7 Plpy 3. 276E+4 v 0. 145 4.7 | 1y 1,728 i 0. 98
39.6 | 12 1. 57E+7 v 7.51 75.0 |Pb(Ka 1)

39.9 |+ %% | 60.55 M 1,06 75.4 | gy | 46.50 I 0.19
39.9 | U, | 55.4 M 0.146 75.7 | g 1,728 I 0. 228
10.6 Byo | 65.924 I 1,04 76.2 | Ulpp | 28.40 I 0. 203
410 | Wee | 284,91 D 0. 257 76.8 | Uire | 41.8 M 0. 274
2.7 | ®p, | 114,74 D 0. 268 76.9 | gy | 15.18 I 0. 20
3.8 |7 2t | 18.68 D 0.213 7.1 | g 1,728 I 0.61
a7 | Py, 2. 356 D 0.130 77.1 |BiKa D)

45.3 | ooy, 4,753 v 131 7.4 | g | 64,14 I 18.7
46.3 |7 Bip, 3. 27654 v 0.186 79.1 | n, | 438 v 6.6
6.5 |+ 2pp | 22.20 v 4.25 79.2 | Dipe | 33.25 I 0.123
47.5 | W, | 55.4 M 0. 177 79.4 | Uipe | 41.8 M| 209
19.4 | Py, 2. 356 D 0.120 79.6 | e 5. 2475 D 0. 44
9.7 | 17, 3. 204 D 15.0 79.7 |7 2t | 18.68 D 1.95
9.8 |7 2, | 18.68 D 0.43 80.1 | 'ce | 284,91 D 1.36
50.1 |+ 2 | 18.68 D 8.4 80.2 | B 8. 0252 D 2. 62
5.0 | 2y 6.75 D 0.340 80.3 | 1y 1,728 I 0. 451
51.8 | gy | 15.18 I 0.76 810 | Py, 5. 2475 D 36.9
53.2 |+ Dpp | 26.8 M 1.075 81.1 | Ui're | 33.25 I 3. 02
53.3 | Ry | 39,247 D 0. 443 8.2 |7 P, | 25.52 i 0.90
53.4 | Hce | 28491 D 0. 100 81.6 | e | 55.4 M 0.26
54.5 | g, | 15.18 I 3.8 82.1 |7 P, | 25.52 I 0. 42
57.4 | Wce | 33.039 i 1.7 83.4 | g, | 46.50 i 0. 192
57.8 |1 Phc 6. 15 i 0.47 84.2 |7 P, | 25.52 i 6.6
58.5 | g 1,728 i 1,42 84.4 |+ 2 1.9125 v 119
58.6 |7 T | 25.52 i 0. 462 84.7 | ®r, | 114.74 D 2. 654
58.9 | 1y 1,728 i 1.30 84.9 [Pb(KB 1)

59.5 | 2y 6.75 D 34.5 86.1 | 'opy 4,753 Y 0. 154
59.5 | Zia, | 432.6 v 35.9 86.4 | cs | 13.01 D 5.9
60.0 | gy 4.753 v 1,22 86.4 | Diire | 33.25 I 0. 142
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VESEE| g, e |k | N AR g, e | e |
86.5 | ™Fa | 4.753 X 1205 | "Nd | 10.98 D 0.376
87.3 |Bi(Kp 1) 1201 | Tse | 119.78 D | 17.20
88.1 | e | 55.4 M 1.06 121.8 | gy | 13.517 Y| 28.53
89.0 | gy | 15.19 D 8.4 122.3 | Sk | 2.8%5 i 0.197
89.5 | Wsp | 46.50 H 0.158 | 1223 |1 ®Ra | 11.43 D 1. 209
89.7 | "icg | 2.49 H 3.26 1224 | "yg | 1,728 i 0. 256
90.0 |t ®itp | 25.52 H 1,00 1231 | gy | 8.601 v 0.4
oL.1 | g | 10.98 D | 281 126.6 | g | 1,728 H 0.111
91.3 | G | 3.2617 D 3.11 120.1 |1 e | 6.15 H 2. 42
92.2 | By | 35.282 H 0.719 | 129.6 | gy | 40 s | 20.00
92.3 | "o | 55.4 M 0.16 120.8 | gy | 4.4 H 5. 68
92.4 |1 ®mp | 24.10 D 2.13 129.8 | %y | 4.480 H 0. 301
92.8 |1 ®mp | 24.10 D 2.10 130.6 | T “°hn | 3.96 s 0.13
93.3 | “Ga | 3.2617 D | 3881 13L1 | e | 418 M 0.18
93.9 |1 ®'tn | 18.68 D 1.51 13L1 | ", | 1.67858 D 0. 467
95.0 | e | 55.4 M 2. 30 131.6 | f ®mn | 1.91%5 Y 0.127
96.7 | Tse | 119.78 D 3.449 | 1327 | g, | 12,751 D 0. 202
97.0 | "Ng | 1.728 H 1.45 133.0 | g | 42.39 D | 43.3
97.4 | gy | 46.50 i 0.772 | 133.5 | g | 284.91 D | 1109
97.7 | 'cq | 3.36 i 1. 05 134.2 | Wy | 24,000 H | 10.36
97.8 | e | 55.4 M 0.106 | 134.6 | gy | 23.03 I 2.5
98.1 | py | 28.40 i 0.36 134.9 | Uipe | 33.25 i 0. 68
99.3 |1 ®'th | 25.52 i 0.131 | 1353 | iy | 3.0421 D 2. 565
99.4 | 'cq | 3.36 i 0.10 135.4 | ©' | 52.5 M| 43
99.5 |1 ®pc | 6.15 i 1. 26 136.0 | "se | 119.78 D |58.5

100.0 | Sy | 28.40 i 2.54 136.3 | "y | 42.39 D 5.85
100.1 | "y | 114.74 D | 14.20 136.4 | Py | 73.829 D 0.199
1014 | ®ipe | 418 I 0.38 136.6 | e | 55.4 I 0.12
101.6 | Ppe | 33.25 i 0.164 | 136.9 | "y | 42.39 D 0.86
1019 | Slpy | 28.40 i 128 138.1 | s | 82.5 I 1,49
102.1 | Pipe | 33.25 i 7.66 139.0 | ®' | 52.5 I 0.76
102.3 |1 ®'th | 25.52 i 0.436 | 139.2 | '\g | 1.728 i 0.51
102.8 | g, | 9.05 i 0.40 139.3 | lpy | 28.40 i 0.50
103.2 | gy | 46.50 H | 29.25 139.7 |3 PGe | 47.7 s |39.5
104.8 | Sy | 28.40 i 3.5 140.5 | "o | 6.0072 H | 89
105.3 | gy | 4,753 v |21 140.8 |1 ™y | 703.8E+6 Y 0.200
105.5 | ™. | 33.6 D 0.14 L1 | P | 30421 D 0.28
105.9 | ", | 911 M 0.1422 | 142.7 | g | 44.490 D 1,02
106.1 | "N | 2.356 D | 2534 143.2 | Slpy | 28.40 i 0.214
109.2 | %%y | 703.8E+6 Y 1. 66 143.8 |1 ™y | 703.8E+6 Y| 10.96
109.3 | e | 57.40 D 0.280 | 144.2 |t ®Ra | 11.43 D 3.27
109.4 | ™, | 1.67858 D 0.219 | 145.4 | Mo | 32.511 D | 48.4
109.7 | Mg | 13.01 D 0.409 | 145.8 |t ®he | 6.15 i 0.158
10.4 | p, | 114.74 D 0.107 | 147.4 | ¥ 2. 295 i 0.237
118 | "pe | 3.204 D 1,74 147.5 | Slpy | 28.40 i 0.153
112.5 | s | 32.5 M 0.130 | 149.1 | gy | 444 i 1.75
112.5 | g | 1.728 H 0.119 | 149.7 | "o | 33.25 i 4.9
12.8 |1 %t | 24.10 D 0.210 | 150.8 | e | 55.4 M 0.27
13.1 |t ' | 18.68 D 0.155 | 150.8 | o | 55.4 M 0.53
13.1 |t ®h | 18.68 D 0.54 151.2 | %y | 4.480 H | 75.2
13.7 | ®ra | 114.74 D L871 | 1520 | P | 525 M 0.106
114.3 | "yg | 1.728 H | 19.2 152.4 | %, | 114.74 D 7.02
115.2 |1 %y | 10.64 H 0.596 | 1652.6 | s, | 9.05 i 0.50
116.3 | "o | 3.204 D 1,96 153.2 | Mg | 13.01 D 7.7
16.4 | ™y | 114.74 D 0.444 | 1540 |t ®he | 6.15 i 0.722
116.4 | ™o | 55.4 M 0.22 154.2 |1 ®Ra | 11.43 D 5.70
116.9 | "\g | 1.728 H 0.11 154.3 | gy | 3.85 D 0.15
117.0 | gy | 2.75856 Y 0.263 | 155.9 | g | 1.728 i 5.9
117.2 |1 | 18.68 D 0.199 | 156.2 | lpy | 28.40 i 0.149
118.4 | g, | 9.05 H 0. 60 156.4 | Tge | 11.211 i 0.69
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VRIINET| e, e | g | PO VBRI s, | e |
156.4 | ™14 | 114.74 D 2.671 | 185.7 | 2°U | 703.8E+6 Y| 57.0
158.2 | e | 9.14 H 0.289 | 186.2 |f “Ra 1600 ¥ 3. 64
168.6 |1 “Ra | 11.43 D 0.695 | 186.6 | 'pp | 28.40 H 0. 180
159.7 | pe | 33.25 H 0.123 | 187.3 | g | 13.01 D 0. 54
159.9 | ip | 23.03 T 0. 47 188.1 | "Bpe | 33.25 H 0. 205
160.6 | e | 5.2475 D 0.1066 | 188.2 | gy | 8.601 ¥ 0. 2400
160.8 | Wicd | 2.49 H 0.25 1885 | ] | 52.5 T 0.77
1625 | ™1 | 52.5 T 0.29 188.6 | 'Ng | 1.728 H 1.79
162.7 | By | 12.751 D 6. 22 189.8 | e | 33.25 H 0.49
162.9 | Uy | 28.40 H 0. 88 190.3 | U, | 49.51 D | 15.56
163.1 | “'Th | 25.52 H 0.154 | 190.5 | " | 13.10 S| 67.6983
163.4 |+ ¥ | 703.8E+6 v 5.08 190.5 | e | 33.25 H 0. 112
163.5 | "Ry | 4.4 H 0.156 | 191.4 |f ®ac | 6.15 H 0.123
163.6 | "pp | 28.40 H 1.55 191.4 | g | 64.14 H 0. 632
163.9 | 'y | 0.3084 S | 3L25 192.0 | s | 32.5 I 0. 50
163.9 | g | 13.01 D 4. 69 192.0 | Ng | 1.728 H 0.57
163.9 | "o | 11.86 D 1.95 192.3 | Ppe | 44.490 D 3.08
164.4 | e | 554 T 0.77 193.4 | e | 55.4 I 0.47
164.6 | 27y 6. 75 D 1. 86 193.9 | g | 32.5 I 0.328
165.9 | ™pa | 82.93 M| 23.7 194.7 | Tge | 11211 H 1. 67
165.9 | 11 | 3.0421 D 0.165 | 194.9 |f %y | 703.8E+6 Y 0. 630
166.0 | ke | 2.825 H 3.10 196.3 | "k | 2.825 H [ 26.0
166.4 |t 1 | 1.9125 Y 0.101 | 196.6 | '"Ng | 10.98 D 0. 190
166.6 | cs | 13.01 D 0. 63 198.2 | "y | 55.4 I 0. 13
167.4 | P11 | 3.0421 D | 10.00 198.4 | ", | 114.74 D 1. 465
167.8 | lpp | 28.40 H 8.3 198.6 % e | 82.78 I 119
168.4 | lpy | 28.40 H 0.92 198.6 | se | 119.78 D 1. 496
168.6 | ''cq | 3.36 H 0. 29 198.9 | g | 1.728 H 1.39
169.0 | " | 55.4 I 4.2 199.2 | gy | 15.19 D 0. 74
17,3 | W, | 2.8047 D |90.7 199.4 |1 P\ | 6.15 H 0.315
172.7 | gy | 2.75856 Y 0.191 | 200.6 | “'pe | 33.25 H 7.28
173.5 | ™, | 1.67858 D 0.127 | 200.7 | "np, | 55.4 M 0. 35
174.2 | ps | 90.7 M 0. 18 201.0 | e | 55.4 M 0. 13
176.3 | 'Pgp | 2.75856 v 6.84 20l.2 | e | 41.8 M 8.9
176.5 | py | 28.40 H 0.86 201.3 | [ | 73.829 D 0.471
176.6 | cg | 13.01 D | 13.7 202.0 | Ulpy | 28.40 H 0. 88
176.9 | "mr, | 55.4 M 0. 18 202.1 |1 Uy | 703.8E+6 v 1. 080
177.2 | Plpy | 28.40 H 3.8 202.5 | "y 3.19 H [ 97.3
177.2 | ", | 55.4 M 0. 18 204.0 |1 ®pc | 6.15 H 0. 112
177.2 | g 8. 0252 D 0.269 | 2041 | "myp | 3.6l D 2.30
177.3 | ge | 11211 H 0. 13 204.1 | g, | 2.75856 v 0.317
177.8 | ®Ng | 1.728 H 0.165 | 204.1 |t * | 18.68 D 0.23
178.1 | ", | 55.4 M 0. 27 204.2 | Ulpy | 28.40 H 0. 131
178.3 | " | 911 M 0. 19 204.4 | g, | 9.05 H 1.00
179.4 | gq | 2.49 H 0. 10 205.0 |1 “'Th | 18.68 D 0. 16
179.4 | ™1, | 114.74 D 3.119 | 205.3 |4 ¥y | 703.8E+6 v 5.02
179.5 |1 ®Ra | 11.43 D 0.163 | 205.8 | 1, | 173.829 D 3.31
180.4 | 5 | 4.366 H 2.84 206.1 |1 “Th | 18.68 D 0. 25
180.9 | e | 41.8 V| 18.3 206.2 | "y | 24.000 H 0. 153
1811 | "o | 65.924 H 6. 05 208.0 | 27y 6. 75 D [2L2
182.3 | U | 33.25 H 0.71 208.1 | gy, | 2.75856 v 0.248
182.3 | U, | 33.25 H 0.992 | 208.1 | '®Ng | 1.728 H 2. 55
182.3 | gp | 39.5 M| 65 208.6 | "Ry | 15.18 H 0. 150
182.6 |1 Py | 703.8E+6 v 0.39 208.8 | "Ge | 1l.211 H 12
183.1 | e | 41.8 I 0.6 209.0 |  "Ga | 3.2617 D 2. 460
183.1 | U | 33.25 H 0.149 | 209.0 | ™1 | 69.6 M 0. 180
183.6 | 2.295 H 0.138 | 209.0 | lpy | 28.40 H 1.73
184.6 |  Ga | 3.2617 D | 20410 | 209.3 |f ®pc | 6.15 H 3.89
184.6 | ", | 554 I 0.13 209.8 | %N, | 2.356 D 3.363
185.5 | ©Ng | 1.728 H 0.104 | 210.5 | 1o | 41.8 W[ 22.7
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VESEE| g, e |k | N AR g, e | e |
210.6 | ®'Th | 18.68 D .25 240.1 | "o | 28.40 i 3.8
2010 | Tge | 11211 H | 30.0 240.2 | Mg | 1728 H 3.94
2113 | "y | 1728 H | 25.9 240.7 | e | 2.825 H 0. 253
2114 |1 ™11 | 3.053 M 0.180 | 240.9 | "o | 55.4 M 0.27
212.3 | B | 325 M 0.175 | 240.9 | ®Bpo | 3325 H 7.32
213.5 | "o | 55.4 M 1,73 241.0 | ®'Ra | 3.66 D 4.10
213.9 | yg | 1728 H 0.40 241.6 | sy | 2611 i 2.93
214.0 | U | 33.25 H 0.411 | 2419 | ", | 167858 D 0. 414
214.0 | " | 55.4 M 0.18 242.0 |1 *pp | 26.8 M 7.251
214.8 | sp | 9.0 H 1.00 244.4 | ", | 55.4 M 0.27
2149 |t ®pe | 6.15 H 0.76 244.5 | g | 4366 H 0. 403
216.5 |  Tge | 1211 H | 27.9 244.7 | Sy | 13.517 Y 7.55
216.0 | ®mn | 1.9125 Y 0.247 | 245.4 | W | 2.8047 D94l
2170 | B | 525 M 0.23 245.5 | g | 1.728 H 0.21
218.9 | %z | 16.749 H 0.168 | 245.7 | g | 1.728 H 0. 80
209.1 | Tge | 1211 H 0.14 246.2 | ¥y | 24,000 H 0.136
220.5 | 6. 58 H 1.75 247.9 | gy | 8601 Y 6. 89
220.9 | iod | 2.49 H 117 249.7 | g, | 9.05 H 0. 60
220.9 | ™cq | 3.36 i 0.24 249.8 | xe | 9.14 H |90
221.1 | e | 56.4 M 0.19 250.3 |t 'th_| 18.68 D 0. 45
221.4 |1 2y | 703.8E+6 Y 0.118 | 250.6 | rc | 69.6 I 0. 38
221.5 | %Br | 35.282 i 2.28 251.5 | e | 55.4 I 0.22
222.1 | 1, | 114.74 D 7.57 252.4 | sy, | 3.85 D 8.5
224.2 | e | 56.4 I 0.13 252.5 |1 ®'th_| 18.68 D 0.111
225.1 | gy | 4.4 i 0.123 | 252.6 |t ™11 | 3.053 I 0. 780
226.4 | P\, | 2.356 D 0.259 | 253.2 | e | 33.25 i 0. 627
226.8 | g | 1.728 i 0.163 | 254.2 | 7 | 16.749 i 115
227.2 | py | 28.40 i 0.34 254.3 | 'py | 28.40 i 0.169
227.3 | sy | 9.05 i 1.5 254.4 | PNy | 2.356 D 0.1092
227.8 | s | 32.5 M 1.51 254.6 |1 'th | 18.68 D 0.71
227.8 | Ny | 2.356 D 0.5100 | 254.7 | Tge | 11211 i 0.197
227.9 | s, | 2.75856 Y 0.1311 | 285.1 | 2. 295 i 0.237
228.2 | 1. | 3.204 D |88 255.1 | sy | 116.09 D 2.11
228.2 | Ny | 2.356 D | 10.73 255.4 | e | 33,25 i 0.299
229.3 | 1, | 114.74 D 3.644 | 256.8 |t ®'pa | 3.216E+4 | Y 0. 1059
229.6 | g | 1.728 i 0.482 | 256.2 |t ®'rn | 18.68 D 7.0
229.7 | 6.58 i 0.241 | 257.8 | "o | 55.4 I 0.35
230.1 | e | 56.4 M 0.22 258.0 | s, | 39.5 I 3.9
230.2 | “Br | 31.76 M 0.30 258.1 | g | 1728 i 0. 376
230.7 | e | 33.25 H 0.187 | 258.1 | Tlpy | 28.40 i 0.56
231.4 | cq | 53.46 i 0.740 | 258.8 | g | 5.37 i 1. 64
231.6 | e | 33.039 i 2. 05 258.8 3% "Ga | 8.1 I 0.11
232.4 | py | 28.40 i 1,03 258.9 |+ “'pp | 26.8 I 0.531
233.2 % "Ga | 8.12 M 0.16 259.8 | e | 418 M 0.44
233.2 | 1 | 20.83 H 0.204 | 260.2 |t ®'pa | 3.216E+4 | Y 0.182
233.2 | e | 2.198 D | 10.12 260.9 | cd | 53.46 i 1.94
233.4 |1 11 |  3.053 M 0.310 | 261.2 | sy | 9.65 i 0. 449
234.8 |t Z'mn | 18.68 D 0.45 261.6 | "'e | 55.4 M 6.3
235.0 | sy | 9.05 H 0.30 262.7 | 1 | 20.83 i 0.359
235.0 | e | 55.4 M 0.13 262.8 | Wy | 4.4 i 6. 57
235.5 | | 52.5 M 2.13 262.9 |+ ®'tn | 18.68 D 0.107
235.7 | %zr | 64.032 D 0.270 | 262.9 | 2. 295 i 128
235.7 | ", | 3.61 D | 248 264.1 | "ra | 114.74 D 3.612
236.0 |t Z'tn | 18.68 D | 129 264.3 | 9 6.58 i 0.184
236.6 | 'pm | 28.40 H 0.160 | 2645 | Tge | 11211 H | 53.3
236.7 | Opy | 28.40 H 0.19 264.6 |3% e | 82.78 M 114
237.1 | Oy | 28.40 H 0.52 264.7 | Pse | 119.78 D |58.9
238.6 | g | 1.728 H 0.89 266.5 | s | 167858 D 0. 466
238.6 |t “%pp | 10.64 H | 43.6 266.9 | 10,18 i 7.4
239.1 |y | 24,000 H 0.100 | 267.2 | "y | 20.83 i 0.117
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VESEE| g, e |k | N AR g, e | e |
267.5 | *U 6.75 D 0.712 | 290.8 | Psp | 3.8 D 2.02
267.7 | g | 1.728 H 6.0 2021 | Wioq | 2.49 i 0. 64
268.1 | Tge | 11211 H 0.3 292.1 | 'Wq | 336 H 0.10
268.5 | s | 4.366 H 0.214 | 2933 | "o | 33.039 Ho | 428
269.5 | Ra | 11.43 D | 13.9 293.3 | g, | 3.8 D 0. 29
270.2 | g | 1728 H | 10.7 294.8 | Mg | 1.728 i 0.57
210.2 |t ®pe | 6.15 H 3,46 294.8 | "o | 55.4 M 0.18
270.6 | s | 9.64 D 0.11 295.0 | Ry | 39.247 D 0. 288
2711.2 |1 *“Rn | 3.96 s 108 295.2 |1 *pp | 26.8 M| 18.42
212.4 | %z | 16.749 H 0.23 295.3 | s | 4.366 H 0. 828
212.6 | sy | 9.65 H 0.26 295.7 | Plgp | 23.03 M 1.6
212.9 |1 ®'tn | 18.68 D 0.51 295.9 | gy | 13.517 Y 0. 440
273.2 | g | 1.728 H 0.18 296.0 | 1y | 73.829 D | 28.71
213.3 | Wod | 2.49 H | 279 296.5 |1 ®'th | 18.68 D 0. 44
273.5 | | 35,282 H 0.803 | 298.6 | pg | 5.37 H | 10.00
273.6 | s | 13.01 D | 12.66 299.5 | g | 3.36 H 0. 45
273.8 |1 *pi | 19.9 M 0.128 | 300.0 |t ®'rn | 18.68 D 2.21
214.3 | Plsp | 23.03 M 1.2 300.1 | ®pa | 3.276E+4 | Y 2.41
274.7 | sy | 9.65 i 1. 04 300.1 |+ “%pp | 10.64 i 3.30
274.8 |t 2'pp | 26.8 M 0.355 | 300.2 | Ga |  3.2617 D | 16.64
275.2 | lpy | 28.40 i 6.8 0.1 | g | 1.728 i 0. 376
275.4 | g | 10.98 D 0.910 | 301.3 | iy | 23.03 I 2.4
275.4 | g | 1.728 i 0.65 302.0 3% "Ga | 8.12 I 0.11
276.0 | Skr |  2.29%5 Y 0.208 | 302.7 |t ®lpa | 3.216E+4 | Y 2.3
217.0 | g | 1.728 i 0.342 | 302.7 |t ®pa | 3.216E+4 | Y 0.17
27174 |1 211 |  3.053 M 6.6 303.3 | s, | 39.5 I 5.8
2176 | Ny | 2.356 D | 14.51 303.9 | Pse | 119.78 D 1,315
278.0 | e | 418 M| 212 304.5 |1 Z'tn | 18.68 D 115
278.0 | e | 55.4 M 0.44 304.8 | Mgy | 12.751 D 1.29
278.3 | sy | 9.05 i 0. 60 304.9 | "k | 4.480 H | 140
278.4 | 1e | 69.6 M 0.57 306.1 | 'Ry | 35.36 i 5.1
278.6 | e | 33.25 i 1,72 306.7 | 'py | 28.40 i 0.239
278.8 | W | 52.5 M 0.144 | 307.9 | "o | 55.4 I 0.22
279.0 |1 ®ac | 6.15 H 0.160 | 308.5 | P, | 73.829 D | 29.70
279.2 | pp | 5192 H | 80.9 309.5 | e | 33.25 i 0.36
279.5 |t 2y | 703.8E+6 Y 0.270 | 3100 | g | 3.85 D 0.26
279.5 | Pse | 119.78 D | 2502 310.3 | ™cq | 3.36 i 0.50
279.8 | gq | 2.49 i 0.11 31,0 | "ng | 1728 i 0.510
280.1 | 'py | 28.40 i 0.22 | 3117 | ke | 2.8%5 i 0.107
280.1 | "Ry | 35.36 i 0.166 | 312.1 | e | 55.4 I 1,77
280.4 | "5, | 3.8 D 0.66 312.6 | Pk | 12.3% i 0.336
281.3 | 1c | 69.6 M 0.165 | 312.7 |t ®'mn | 18.68 D 0. 52
282.5 | g | 1728 H 0.62 314.1 | sy | 9.05 H |6l
283.2 | e | 33.25 H 0.37 314.2 | e | 55.4 M 0.31
283.3 | 1. | 73.829 D 0.266 | 314.4 | g | 4.366 i 0.123
283.7 |t P'pa | 3.276E+4 | Y 1. 65 314.9 |+ 'y | 18.68 D 0.3
284.3 | 9 8. 0252 D 6.12 314.9 |+ 'y | 18,68 D 0.3
284.8 | e | 55.4 M 0.18 315.9 | Ny | 2.356 D 1. 600
284.9 | % 2. 295 H 0.71 316.3 | Mag | 5.37 i 1. 343
285.5 | Ny | 2.356 D 0.794 | 3164 | gy | 444 H |11
285.5 | s, | 39.5 M 3.5 316.5 | "rr | 73.829 D | 82.86
286.0 | py | 53.08 H 3.10 316.7 | 9 2. 295 i 0.128
286.1 |t “'tn | 18.68 D 1,74 317.7 | sy, | 9.05 i 3.0
288.2 |t ®Ra | 11.43 D 0.160 | 318.4 | g | 4.366 i 0.227
288.2 | "ng | 1728 H 0.69 318.7 | gy | 16.18 i 2.9
288.2 |t “%Bi | 60.55 M 0.337 | 318.8 | " | 55.4 M 0.18
288.5 | 19 6.58 H 3.10 318.9 | "Ry | 35.36 H | 19.1
289.6 |t 'tn | 18.68 D 1.9 319.4 | g | 10.98 D 2.13
290.3 | 1% 6.58 H 0.304 | 3198 | ¥ | 525 M 0.46
290.8 | lpy | 28.40 H 0.83 319.9 | s | 13.01 D 0. 50
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VRIINET| e, e | g | PO VBRI s, | e |
320.1 | “cc | 27.704 D 9.910 | 3445 | icg | 2.49 H | 17.9
321.0 | gy | 2.75856 v 0.416 | 344.9 | py | 28.40 H 2.12
321.6 | ZAc | 6.15 H 0.226 | 345.4 | T | 20.83 H 0.104
322.3 | p | 9.05 H 3.0 345.6 | " | 55.4 T 0.18
323.8 | isp | 23.03 T 1.2 345.9 | yp | 42.39 D | 15.12
323.9 | ®Ra | 11.43 D 3.99 346.8 | ®Ra | 11.43 D 0. 181
323.9 | pp | 28.40 H 122 347.3 | " | 55.4 T 0.53
324.9 | s | 325 T 0.290 | 347.8 | "Ng | 1.728 H 0. 161
325.3 | 'cq | 3.36 H 0.13 348.9 |t “Bi | 19.9 I 0. 104
325.8 | 8. 0252 D 0.273 | 349.2 | "ng | 1.728 H 1.38
325.8 | 'pp | 28.40 H 0.106 | 349.8 | 'pp | 28.40 H 0. 142
326.0 | " | 55.4 T 0. 22 350.0 | "Ry | 4.44 H 0.289
326.1 | gy | 4.44 H 1. 06 350.2 | "Ry | 4.44 H 102
326.2 | "lsp | 23.03 T 1.2 350.5 |t “'1h | 18.68 D 0. 110
326.6 | Ng | 1.728 H 4.56 350.6 | e | 33.039 H 3.23
327.4 |t P | 6.15 H 0. 12 351.0 | sy | 9.64 D 0.26
328.0 | ®Ac | 6.15 H 2.95 3511 |t 2gi | 2.14 M| 13.02
328.0 | f “Bi | 60.55 T 0.125 | 351.1 | ™ | 52.5 I 0.42
328.4 |t “Ra | 11.43 D 0.209 | 3511 | as | 90.7 I 0. 162
328.8 | g | 1.67858 D | 20.3 351.3 | pe | 33,25 H 0. 202
320.4 | gy | 13.517 Y 0.1213 | 351.6 | '®Ng | 1.728 H 117
320.8 | Ulpy | 28.40 H 0.221 | 3519 |f “pp | 26.8 M| 35.60
320.9 |1 “'Th | 18.68 D 2.9 353.3 | Ulpp | 28.40 H 0. 106
330.1 |t Ppa | 3.276E+4 | Y 1. 36 354.3 | as | 90.7 I 1.9
330.4 | Yzr | 16.749 H 0.143 | 354.7 | "'pe | 33.25 H 0.220
330.9 | Ry | 4.44 H 0. 67 354.7 | g | 31.76 I 0.30
330.9 | %, | 39.5 v |78 355.4 | izr | 16.749 H 2.09
332.1 | sy | 9.64 D 1.4 355.4 | e | 55.4 I 0. 52
332.4 | 27y 6. 75 D 1.200 | 3570 | ™, | 9.05 H 1.5
332.4 |t Ppc | 6.15 H 0. 40 357.1 |t “pa | 3.276E+4 | Y 0. 168
333.1 | g | 5.37 H 0.598 | 358.4 | xe | 9.14 H 0. 221
333.2 | B, | 4.366 H 0.171 | 358.9 | gy | 15.18 H 0.31
334.0 | “Ra | 11.43 D 0.101 | 359.2 | 'sp |  4.366 H 2.39
334.2 | e | 55.4 M 2.7 360.1 | 'Ng | 1.728 H 0. 153
334.3 | e | 55.4 M 6.8 360.3 | “Te | 9.35 H 0. 135
334.3 | 'pe | 33.25 H 9. 22 36L.1 | ™1 | 20.83 H 0. 11
334.3 | PN, | 2.356 D 2.056 | 3619 | 6. 58 H 0. 187
334.4 | “'Th | 18.68 D L. 14 362.2 | “kr | 2.825 H 2. 25
334.4 | Uy | 15.18 H 0.84 363.1 | e | 55.4 M 0. 40
334.7 |  kr | 2.825 H 0.145 | 363.3 | 7 2.295 H 0.49
334.8 | PRe | 44.490 D 0.270 | 363.9 | '¥cs | 32.5 M 0. 244
335.4 | 'pe | 33.25 H 0.131 | 364.2 | sp 4. 366 H 0.305
336.2 | cqd | 53.46 H 1000 | 364.4 | "o | 5.37 H 0. 140
336.2 | [, | 4.486 H | 45.8 364.5 | U 8. 0252 D [8L5
337.5 | "Ge | 1l.211 H 0.21 365.0 | ""re | 33.25 H 1. 16
338.3 | “Ra | 11.43 D 2.84 365.3 | s | 32.5 M 0. 191
338.3 | ®Ac_ | 6.15 H | 1127 366.1 | s, | 9.05 H 1.5
338.5 |1 Z'Bi | 19.9 I 0. 11 366.3 |  ONi | 2.51719 H 4.81
338.6 | "Ge | 1l.211 H 0.72 366.4 | Mo | 65.924 H 1. 200
339.4 | . | 5.37 H 0.638 | 366.6 | '“Ng | 1.728 H 0. 54
340.1 | Ulpy | 28.40 H | 225 366.9 | "cd | 3.36 H 3.33
340.5 | g | 13.01 D | 46.8 367.3 | Plq | OL1 M 0. 1422
340.7 |1 Ppa | 3.276E+4 | Y 0.177 | 367.5 | e | 11211 H | 14.5
3410 | ®pc | 6.15 H 0.369 | 367.8 | '"Ppu | 13.517 v 0. 859
342.6 | “'Th | 18.68 D 0.35 367.9 | e | 55.4 M 0. 18
342.8 | e | 55.4 I 0. 40 370.5 | Ry | 15.18 H [ 112
342.9 | “Ra | 11.43 D 0.222 | 370.9 | 7 6. 75 D 0. 1073
342.9 | pe | 33.25 H 0.37 3717 | “Ra | 11.43 D 0.487
344.3 | ™y | 13.517 Y| 26.59 374.5 | "1, | 73.829 D 0.727
344.4 | e | 55.4 I 0. 58 376.8 | e | 55.4 M 0. 18
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VESEE| g, e |k | N AR g, e | e |
379.9 | “pm | 28.40 i 0.95 106.4 | TGe | 11211 H | 227
3719.9 | sy | 9.65 H 0.147 | 4165 | ®[p | 73.829 D 0. 670
379.9 | gy | 1518 H 0.27 1168 | 2.295 i 0. 47
380.5 | sy | 2.75856 Y 1517 | 4174 | e | 33.25 H 0. 269
382.0 | e | 31.76 M 0.56 1176 | W1 | 2083 H 0. 154
382.1 | Spg | 5.7 H 0.145 | 417.6 | % 6. 58 H 3.53
383.9 | U | 33.25 H 0.19 1179 | e | 9.35 H 0.99
384.0 | " | 55.4 M 0.13 17,9 | 9y 12,36 H | 342
384.7 | g | 1.728 H 0.267 | 419.1 |5 PGe | 82.78 M 0.185
386.8 |1 “Bi | 19.9 M 0.295 | 419.7 | Tge | 11211 H 1,22
387.9 | 2. 295 H 0.17 119.8 | gq 2. 49 H 0.18
387.9 | 2. 295 H 0.17 120.1 | Sy | 1518 H 0. 94
387.9 | 2. 295 H 0.17 120.2 | "a | 91 M 0.237
388.0 | 'iod | 2.49 H 0.31 121.6 | s | 325 M 0.427
388.9 |1 “pi | 19.9 M 0.402 | 4229 | [ | 20.83 H 0.311
390.5 | ke | 2.825 H 0.64 123.6 | g | 1.728 H 7.4
391.0 | Tas | 90.7 M 0.124 | 423.7 | ", | 12.751 D 3.10
391.7 | sy | 115.09 D | 6497 125.2 | Mg | 1.728 H 0. 272
391.8 | "isp | 3.85 D 0.96 1271 |1 'pp | 36.1 I 1.76
392.4 | e | 56.4 I 0.142 | 421.4 | gy | 15.18 i 0.162
393.4 | gy | 4.4 i 3.77 127.9 | s, | 2. 75856 Y| 29.6
393.4 | gy | 16.18 i 0.124 | 4290 | "o | 55.4 I 1,77
393.5 |  Ga | 3.2617 D 1.56 129.9 | 6.58 i 0.304
393.6 | Pla | 911 I 0.1896 | 430.5 | Iy | 2.611 i 3.28
397.0 | e | 56.4 M 0.58 1318 | 2. 295 i 047
397.2 | gg | 2.49 i 0.20 132.4 | e | 33,25 i 0.64
398.2 | g | 10.98 D 0.912 | 4325 | "M, 1. 67858 D 2.90
399.0 | gy | 16.18 i 1. 34 133.0 | e | 33.039 i 0.159
399.0 | e | 11211 i 0.105 | 433.3 | ", | oL1 I 0.379
100.3 | sy | 60.20 D 0.139 | 433.4 | ® | 52.5 M| 415
1004 | 7 | 16.749 i 0.245 | 433.7 | 6.58 i 0. 554
100.7 | Tse | 119.78 D | 1141 133.8 | sy | 23.03 I 2.0
1013 | gy | 8.601 Y 0.188 | 433.9 | n, | 438 Y| 90.5
4013 | pp | 5192 i 3.35 1342 | g | 2.49 i 9.8
1018 |f ®jn | 3.96 s 6.6 134.4 | gy | 15.18 i 0.36
102.6 | ke | 76.3 M| 50 134.4 | By | 16.19 D 0.209
103.0 | 6.58 H 0.232 | 434.7 | g | 4.366 i 0.1113
104.3 | sy | 9.05 i 1,00 4350 | s, | 4.366 i 0.212
104.6 | sp | 4.366 i 1172 | 4351 | e | 4L8 M 189
104.9 |1 ®pp | 36.1 M 3.78 135.3 | e | 55.4 I 0.97
105.5 | W | 52.5 M 7.37 1376 | Mgy | 12.751 D 1929
105.7 |1 *'Bi | 19.9 M 0.169 | 439.4 | 'eq | 2.49 i 0.11
406.0 | ™o | 55.4 M 0.31 139.4 | cq | 3.36 i 0.18
407.0 | Ulpy | 28.40 H 0.187 | 4395 | Tge | 11211 i 0.207
108.0 | e | 9.14 H 0.358 | 439.9 | g | 10.98 D 128
408.1 | sp | 2.75856 Y 0.184 | 440.4 | ®he | 6.15 i 0. 121
109.0 | Wos | 325 M 1.66 140.9 | Spy | 28.40 i 1.51
409.1 | "y | 15.18 H 2.72 1410 | "y | 3.85 D 0.7
109.5 |t ®ac | 6.15 H 1,92 143.6 | "ng | 1728 i 115
409.7 | sy | 4.366 H 0.231 | 443.6 | sy | 2.75856 Y 0. 306
4105 | "Ng | 10.98 D 0.150 | 443.8 | %y | 39.247 D 0.339
410.7 | "y | 15.18 H | 178 1440 | gy | 13.517 Y 2,821
4110 | " | 525 M 0.57 1440 | gy | 13.517 Y 0.298
411 | gy | 13.517 Y 2237 | 4441 | sy | 60.20 D 0. 1889
418 | W | 2.6941 D | 9562 1445 | gy | 8.601 Y 0547
412.1 | sy | 3.85 D 3.8 1449 | e | 55.4 M .64
413.2 | ™ | 55.4 M 0.53 1450 |" ®Ra | 11.43 D 1,29
413.5 | Wy | 444 H 297 145.1 | "y | 3.85 D 4.3
4148 | % 6.58 H 0.301 | 445.7 | lpy | 28.40 i 4.0
416.0 | gy | 13.517 Y 0.1083 | 445.7 | sy 9.05 i 1.5
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RER e |k | N AR g, e | i |
6.2 | 2295 i | 060 | 4795 | ™y 319 i ] 9074
146.8 | g | 249,83 D | .70 | 479.5 | " | 24.000 H | 26.6
8.5 | %y 3. 54 H | 2.3 180.4 |t "pp | 26.8 M| 0.337
149.9 [ % | 38.47 M| 0.236 | 4822 | Pye | 42.39 D |80.5
150.8 | gy | 15.18 i 24 | 483.6 | ™s, | 39.5 W | 2.2
1510 | = 3,85 D | 0.18 180.6 | "y | 73.829 D | 3.19
151.4 | "pm | 28.40 H | 0.29 1808 | g | 3.36 i 1,02
516 | % 6,58 H | 0316 | 4849 % TGa | 8.12 M 1. 06
152.3 | e | 33.25 i L5 1870 | ™4 | 167858 | D | 45.5
153.0 |1 i | 60.55 M| 0.363 | 487.1 |t pp | 26.8 M| 0432
153.4 | sy, | 4.366 H | 0538 | 487.4 | e | 69.6 M 1,42
545 | s, | 9.05 i L5 187.4 | ™o | 55.4 M| 044
548 |1 i | 19.9 W | 0202 | ass0 | 2. 295 H | 0.23
155.4 | ™s, | 39.5 M| 48 188.0 | 2. 295 H | 0.23
156.0 | "sp | 3.85 D | o011 188.7 | gy | 13.517 Y| 0.414
156.7 | Psp | 23.03 M| 0.1 188.9 | P | 525 I 1.5
1578 | 1 | 12.36 H | 0.237 | 489.1 | rr | 73.829 D | 0.438
158.9 | ®1 | 52.5 M 131 189.2 | ng | 10.98 D | 0.155
459.5 | sy | 9.05 H 1.5 189.5 | gy | 4.44 H | 0.5
159.6 | ®re | 69.6 M| 7T 190.3 | Flpy | 28.40 H | 0.126
460.9 | gy | 15.18 H | 0.99 190.3 | gy | 15.19 D | 0.160
460.9 | g | 3.36 H 162 190.4 | ™o | 33.039 H | 216
4610 | e | 418 M| 9.7 1913 | sy | 2,611 H | 0.27
4614 | Tge | 11211 H 1.33 192.4 | oq | 53.46 H | 8.03
462.0 |1 %py | 26.8 M| o212 | 4926 | %y 3.54 H | 0.49
162.2 | hs | 90.7 M| 0.59 193.0 | ™, | 55.4 M| 0.62
162.2 | e | 55.4 M 124 | 4930 |% "ga | 8.12 M| 5.0
162.5 | gy | 39.5 M| 0.80 | 495.0 | "o | 55.4 M| 0.15
162.8 | s | 32.5 M| 30.7 1970 | Tas | 90.7 M| 0.8
462.9 | Pre | 33.25 H 176 | 497.1 | gy | 39.247 D910
463.0 |1 ®pe | 6.15 H | 440 | 497.6 % "Ga | 8.12 M| 0.96
463.0 | Wed | 2.49 H | 0.7 197.8 | Wod | 2.49 H | 011
463.4 | gy | 2.75856 | Y | 10.49 199.3 | gy | 4.44 H | 2.0
464.0 | e | 55.4 M| 0.22 500.0 | sy | 4,366 H | 0.430
164.6 | P're | 418 M| a7 500.1 | Ry | 4.44 H | 0.5
165.5 | P | b2.5 M| 0.3 | 5028 | s, | 3.85 D | 0.8
468.0 | ™5 | 39.5 M| 18.0 503.0 | P 8. 0252 D | 0.359
468.1 | "1y | 73.829 D | 47.84 | 503.5 | gy | 13.517 Y| 01524
468.2 | Pre | 33.25 H | 030 | 503.7 | ™as | 90.7 M| 0.42
468.8 % "Ge | 82.78 M| 0.223 | 503.8 | ®ac | 6.15 H | 0.182
169.4 | Ry | 4.44 H | 17.5 504.7 % TGa | 8.12 M| 0.10
169.8 | 2B | 19.9 M| 0.132 | 505.3 | s | 4.366 H | 0.518
169.9 | sy | 9,64 D 1.5 505.8 | 2.295 H | 494
4701 | gy | 444 H | o0.184 | 506.7 | s, | 39.5 M 2.0
470.4 | gy | 15.18 H | 0.202 | 507.2 | P | 1301 D .00
4711 [F Tga | 8.12 M| 0.39 507.2 | e | 55.4 M| 0.35
4718 | ke | 2.825 H | 0.7 507.6 | 'z | 16.749 H | 503
4719 | e | 55.4 M| 0.66 | 507.9 | i | 251719 | H | 0.293
472.7 | gy | 15.19 D | 0.145 | 509.0 |t ®ac | 6.15 H | 0.45
473.0 | s | 3.85 D | 2.8 510.5 | ™ | 12.36 H | 0.8
473.6 | ¥ 2.295 H | 0.7 510.5 | ™ 20.83 i .83
474.6 | gy | 15.18 H | 256 | 510.8 |t ™11 | 3.053 M| 22.60
475.4_| Mg 2. 0652 v 1477 | 51L8 | "y | 24.000 H | 0.807
475.5 | Tge | 11211 i 1,07 IO | U%n | 3007 s | 20.4
476.0 | e | 42.39 D | 0.705 | 513.4 | %z | 16.749 H | 0.55
4776 |t 'Be | 53.22 D | 10.44 | 513.7 | gy | 444 H | 0.20
4782 | ¥ 2.295 H | 0.7 514.0 | ke | 10.739 Y| 0.434
478.2 | gy | 8.601 Y| 0.2250 | 5144 | 1 | 52.5 Y
478.3 |1 ®ac | 6.15 H | 0.209 | 5144 | s, | 4366 H | 0.147
478.6 | oo | 55.4 M| 0.7 514.7 | ™a | 911 M| 0.14
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VESEE| g, e |k | N AR g, e | e |
516.3 | “'pm | 28.40 i 0.194 | 563.2 | Pcs | 20652 Y 5. 338
516.7 | s | 325 M 0.43 564.0 | gy | 13.517 Y 0. 494
519.7 | " | 55.4 M 0.22 564.2 | g | 27238 D | 70.67
520.6 |  TGe | 11211 H 0.28 564.4 | ‘g | 3,36 H | 147
521.0 |5 "Ga |  8.12 M 0.12 565.0 | Slpy | 28.40 H 0. 353
522.7 | 7 2. 295 H | 16.0 565.5 | ' | 52.5 M 0.95
523.1 | g | 4.366 H 1.55 566.0 | Yo | 418 W 186
523.1 | ®pc | 6.15 H 0.103 | 566.4 | %y | 13.517 Y 0.131
524.8 | U | 33.25 H 0.131 | 567.0 | s, | 4.366 H 0.136
524.8 | gy | 15.18 H 0.31 567.6 | gy | 15.18 H 0. 148
525.2 | sy | 4.366 H 0.1644 | 569.3 | log | 2.0652 Y| 15,373
525.5 | "'sp | 60.20 D 0.138 | 569.4 | Tge | 11211 H 0.15
525.6 | "o | 55.4 M 0.22 569.7 | i | 3155 Y| 9775
526.5 | sp | 9.05 H | 45 570.8 | B | 52.5 M 0.31
526.6 | "o | 15.29 M| 80.6 570.9 |1 ®ac | 6.15 H 0. 182
527.0 | od | 2.49 H 0.14 570.9 | gy | 15.18 H 1.59
527.9 | o4 | 53.46 H | 27.5 571.5 | s | 26,24 H 0. 140
520.9 | 1 | 20.83 H | 87.0 572.1 |1 ®pc | 6.15 H 0. 150
530.7 | e | 33.25 i 0.101 | 574.1 | "o | 55.4 I 0. 58
531.0 | Ng | 10.98 D | 13.4 574.1 | e | 55.4 I 0.97
531.6 | g | 911 I 0.1422 | 575.0 | lpy | 28.40 i 0.117
532.4 | e | 56.4 M 0.71 575.1 | gy | 4.4 i 0.85
533.7 |t 2'pb | 26.8 M 0.181 | 576.0 | 6.58 i 0.129
534.9 | e | 56.4 M 0.84 578.1 | ia | 911 I 1.33
535.4 | 1% 2.295 i 0.51 580.1 |t “'pp | 26.8 I 0.370
536.1 | 1 | 12.36 H | 99.00 581.4 | e | 55.4 I 0.40
537.3 | Mgy | 12.751 D | 24.39 582.0 | gy | 8.601 Y 0.893
539.1 | 1 | 12.36 i 1. 40 582.0 | Ty | 24.000 i 0.1308
539.3 | Ry | 4.44 i 0.114 | 582.6 | Tge | 11211 i 0.80
540.3 | e | 56.4 M 0.22 582.9 | sy | 9.05 i 1,00
540.5 | g | 1.728 i 6.6 583.2 |t 211 | 3.053 M ] 85.0
510.8 | ' | 52.5 I 7.66 583.4 |t ®ac | 6.1 i 0.111
540.9 3% Ga | 8.12 M 0.16 584.0 | g | 5.7 i 0.21
pa1.4 | e | 3325 H 0.108 | 5842 | g, | 3.85 D 0.33
543.3 | "5, | 3.8 D 2.9 586.0 | 1 | 12.36 i 1. 69
544.6 | M, | 4.366 H | 15.42 586.3 | "Ry | 13.517 Y 0. 455
545.0 | cq |  3.36 i 0.16 586.3 | "o | 33.25 i 1,90
545.3 | s | 90.7 M 3.0 586.4 | e | 55.4 I 0.22
546.5 |1 ®Ac | 6.15 H 0.201 | 587.2 | ™o | 33.039 i 0. 267
546.6 | 19 6.58 i 7.15 588.6 | "1y | 73.829 D 4. 522
547.0 | s | 32.5 M| 10.8 589.1 | Ty | 24.000 i 0.150
a2 | 9 2.295 H 114 591.1 | gy | 16.18 i 0.160
551.6 |y | 24.000 i 6.14 591.8 | Ry | 8.601 Y 4.95
551.8 % "Ga | 8.12 M 0.11 594.3 | sy, | 9.05 i 1,00
551.8 | as | 90.7 M 0.17 594.8 | g | 10.98 D 0.283
553.9 | 1 | 12.36 H 0.66 595.4 | P | 52.5 M|
554.4 | By | 35.282 Ho | 717 595.5 | s, | 39.5 M 1,00
555.6 | Oy | 49.71 M| 95.0 595.8 % s | 17.77 D |59
555.9 | "ng | 1.728 H 0.59 595.9 % Ga | 8.1 M| 91.80
556.7 | ™o | 33.6 D 0.118 | 597.3 | 'cq | 3.36 i 0.131
556.8 | g | 1.728 H 0.44 599.5 | gy | 16.19 D 2. 08
557.1 | gy | 39.247 D 0.841 | 600.6 | sy | 2.75856 Y| 17.65
557.5 | gy | 8.601 Y 0.260 | 6015 | e | 55.4 M 0.102
557.9 | Tge | 11.211 H | 16.8 602.1 | "o | 33.25 i 0.30
558.4 | iy | 49,51 D 4.4 602.4 | 'z | 16.749 i 1.38
559.1 |  as | 26.24 H | 45.0 602.7 | sy | 60.20 D |ors
559.2 | gy | 4.44 H 0.109 | 603.0 | g, | 9.05 i 1.7
B61.1 | %y 3.54 H 2.4 603.5 | "sp | 3.85 D 4.5
562.5 |t ®ac | 6.15 H 0.87 603.5 | 1 | 12.36 i 0.61
563.2 | s | 26,24 H 1. 20 604.2 3% Ga | 8.12 M 2.85
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VESEE| g, e |k | N AR g, e | e |
604.4 | ™Iy | 73.829 D 5.216 | 6308 % "As | 1777 D | 15.4
604.7 | s | 2.0652 Y| 9762 635.7 | sy | 39.5 M 1.6
604.8 | e | 31.76 M 1.7 636.0 | gy | 2.75856 v |22
605.1 | " | 55.4 M 1,02 636.2 | s, | 9.05 Ho | 36
606.2 | g, | 4.366 H 0.146 | 636.2 | Slpy | 28.40 H 1,42
606.4 | By | 35.282 H 1220 | 636.3 | e | 418 M 1,68
606.7 | sy | 2.75856 Y 4,98 636.5 | "o | 55.4 M 0.18
607.3 | "o | 55.4 M 0.13 637.0 | B 8. 0252 D 7.16
608.2 | e | 9.14 H 2,90 637.1 | Tas | 90.7 M 0.21
608.4 |5 "Ga | 8.12 M| 144 637.8 | isp | 3.8 D 0. 44
608.4 % Mas | 17.77 D 0.552 | 638.7 | gy | 4.44 H 0. 222
609.3 |1 *Bi | 19.9 M| 45.49 639.0 % "Ga | 8.12 M 0.83
609.4 | "o | 33.25 H 0.134 | 6413 | o | 911 W 474
609.5 |  ®Ni | 251719 H 0.155 | 642.3 | g, | 23.03 W |2
610.3 | Ry | 39.247 D 5.76 642.3 | "o | 55.4 M 0.71
612.1 | Ry | 39.247 D 0.106 | 642.7 | 8. 0252 D 0.217
612.5 | Ip | 73.829 D 5. 34 645.4 | Yo | 418 M 0. 89
613.8 |  Tas | 90.7 M| 54 645.9 | 'sp | 60.20 D 7.42
614.3 | 10, | 438 Y| 89.8 646.2 | Pla | 911 I 0.14
614.4 | e | 11.211 i 0.53 616.3 | gy | 16.19 D 6.3
615.2 | e | 42.39 D 0.233 | 647.5 | "o | 55.4 M| 155
616.2 | Ry | 30.07 s 0.75 647.9 | s, |  4.366 i 0.124
617.5 | cq | 3.36 i 0.34 619.9 | 19 6.58 i 0.46
617.7 3% e | 82.78 M 0.114 | 650.5 | 7 2. 295 i 2. 57
618.0 | "y | 20.83 i 0.544 | 650.8 | Iy | 2.611 i 0. 37
618.4 | 'y | 24.000 i 7.57 652.3 | 'S, | 3.85 D 0. 37
619.1 | By | 35.282 H | 43.7 652.3 | 'sr | 9.6 i 2.98
619.3 | gy | 16.18 i 3.6 652.7 | Wy | 4.44 i 0.31
619.8 | isp | 23.03 M 1.6 652.9 | 'sr | 9.6 i 5.0
620.1 | sy | 9.65 i 1.78 653.0 | sy | 9.6 i 0. 37
620.4 | 11, | 249,83 D 2.73 653.3 | e | 55.4 I 0.49
620.9 | 1% 2.295 i 0.39 654.2 | s, | 9.05 H | 17.0
621.2 | 1% 2.295 i 1.58 654.3 | 'py | 28.40 i 0.241
621.3 | "o | 55.4 M 0.40 654.3 | s, | 4.366 i 2.97
621.8 | ' | 52.5 M| 10.6 654.7 | s, | 39.5 I 2.00
621.9 | Ry | 30.07 s 9.93 654.8 | g | 1.728 i 5.0
622.8 | gy | 15.18 i 0.99 655.6 | "y | 16.18 i 0.188
623.3 | e | 55.4 M 0.22 656.2 | Wy | 4.4 i 2.1
624.8 | "o | 11.211 H 0.190 | 656.5 | %y | 13.517 Y 0. 1441
625.3 | Ry | 8.601 Y 0.316 | 657.1 | T | 26.24 i 6.2
625.5 | 'y | 24.000 i 1.314 | 657.8 | g | 249.83 D | 9561
625.7 | sy | 23.03 M 2.4 657.9 | s | 90.7 I 0.27
626.3 | 1, | 249,83 D 0.217 | 657.9 | gy | 23.03 W |4
626.7 | s, | 39.5 M 2.8 657.9 | b | 72.1 M| 98.23
627.0 | e | 2.49 H 0.11 658.2 | s, | 39.5 M 1.7
627.3 | cq | 3.36 H 0.236 | 659.0 | 2. 295 i 0.10
628.0 | ' | 52.5 M 2,22 660.8 | cd | 2.49 i 0.11
628.7 | gy | 15.18 H 0.101 | 660.9 | isy | 9.65 i 0. 101
628.7 | Wsp | 9.05 H | a1 661.7 | Py | 2.552 M| 89.90
629.0 | e | 56.4 M 0.27 661.7 | “cs | 30.08 Y| 85.10
630.2 | 1% 2. 295 H | 13.3 663.5 | ™cq | 3.36 i 0. 68
630.2 | g | 1728 H 0.189 | 664.6 | ce | 33.039 i 5.69
631.3 | 'sr | 9.65 H 0.556 | 665.1 | "re | 33.25 i 4.18
631.8 | cq | 3.36 H 2.80 665.3 | A | 26.24 i 0.36
631.9 | "ge | 11.211 H 7.4 665.4 |t 2'Bi | 19.9 M 1,531
632.0 | e | 55.4 M 0.22 665.9 | e | 418 M 118
632.3 | gy | 4.4 H 0.151 | 667.1 | g, | 9.05 i 2.5
632.5 | "sp | 60.20 D 0.1046 | 667.5 | iy | 3.85 D 0.74
633.7 | s, |  4.366 H 2,53 667.7 | 1% 2. 295 H | 98.70
634.4 | Tge | 11.211 H 2.14 668.5 | 1 | 12.36 H | 96
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VESEE| g, e |k | N AR g, e | e |
665.7 | “pm | 2840 i 0.36 697.8 | sp | 4366 i 0. 254
669.0 | lsp | 23.03 M 1.9 698.1 | "o | 55.4 M 0.75
669.2 | Slpy | 28.40 H 0.29 698.4 | e | 35.282 H | 28.4
669.2 | s, | 39.5 M 1,10 698.5 | isp | 3.85 D 3. 64
669.6 |5 “zn | 38.47 M 8.2 698.6 |  TGe | 11211 H 0.231
669.8 | 2. 295 H 1.6 699.2 | Sz | 16.749 H 0. 101
670.3 | s, | 4.366 H 0.96 699.6 | 'ed | 2.49 H 0. 24
671.3 | Slpn | 28.40 H 0.90 700.9 | gy | 15.18 H 0. 30
671.4 | 2. 295 H 3.5 015 | "6a | 8.12 M 0.77
671.4 | sy | 2.75856 Y 1791 | 7017 [+ P | 6.15 H 0.173
672.3 | Wag | 5.37 H 0.87 702.5 | Ptre | 33.25 H 0.377
673.1 |  Tge | 11211 H 0.53 702.7 | o | 2,03+ Y1000
673.1 |  Tge | 11211 H 0.132 | 702.9 | " | 55.4 M 1,95
673.8 | ke | 76.3 M 1,89 703.1 |t i | 19.9 M 0. 472
674.6 | gy | 13.517 Y 0.169 | 703.8 | %z | 16.749 H 1,01
674.8 | ®ac | 6.15 H 2.1 704.2 | lpp | 28.40 H 0. 34
675.8 | pr | 5.984 H 0.514 | 7046 |t *py | 36.1 M 0. 462
675.9 | “au | 2.6941 D 0.806 | 705.3 | Tge | 11211 H 0. 108
676.4 | gy | 4.4 H | 16.7 706.6 | 1 | 20.83 i 1.51
676.6 | 1, | 249,83 D 0.143 | 706.7 | ®' | 52.5 I 0.83
676.6 | gy | 8.601 Y 0.1672 | 706.7 | 'ong | 249.83 D | 16.69
677.3 | ' | 52.5 I 7.9 707.1 | g, | 4.366 i 0.138
677.3 | “kr | 2.825 i 0.235 | 707.4 |t ®pc | 6.15 i 0.155
677.6 | 1, | 249,83 D | 10.70 707.9 | 9 6.58 i 0.66
678.6 | gy | 13.517 Y 0.473 | 708.1 | 'On. | 249.83 D 0.23
680.2 | 10. 18 i 0.67 709.3 | pp | 28.40 i 0.137
680.2 | " | 20.83 i 0.650 | 709.3 | gy | 60.20 D 1. 353
680.5 | “pp | 51.92 i 0.75 709.9 | gy | 16.19 D 0.88
680.6 | g | 5.7 i 0.695 | 710.4 | ", | 55.4 I 0. 58
680.9 | s, | 39.5 M 6.5 712.3 | e | 11211 i 0.86
681.8 | "oy 5.19 i 0.32 712.7 | ™cq | 3.36 i 1,00
682.3 | "sp | 3.85 D 0.6 712.7 | g | 2.49 i 0.56
682.8 | s, |  4.366 i 5.76 713.0 | e | 418 M| 4T
683.2 | gy | 16.18 i 0.24 713.1 | e | 33.25 i 1.38
683.6 | s | 32.5 M 0.108 | 713.8 | iy | 60.20 D 2. 276
683.9 | sy | 9.05 H 3.0 4.4 | Tge | 11211 i 7.5
684.2 | s, |  4.366 i 0.622 | 715.0 |5 "Ga | 8.12 I 0.22
685.7 | s, | 3.8 D | 368 715.8 | gy | 8.601 Y 0.187
685.8 | 7y | 24.000 H | 33.2 716.4 | g | 2.49 i 0.20
685.9 | Ng | 10.98 D 0.886 | 717.7 | lpy | 28.40 i 41
685.9 | e | 33.25 i 0.149 | 7189 | e | 55.4 I 0.66
686.1 | 91 | 12.36 i 1,07 719.3 | gy | 13.517 Y 0. 250
686.3 | As | 90.7 M 0.92 719.9 |t %gi | 19.9 I 0. 392
686.6 | s, | 39.5 M 3.2 721.9 | Wge | 33.039 i 5.39
687.0 | 10, | 249,83 D 6.53 722.0 |t 11 | 3.053 M 0.24
687.5 | s | 90.7 M 0.65 722.2 | s, | 3.85 D 188
687.5 | gy | 15.18 H 1. 20 722.4 | s | 90.7 M 0. 146
683.6 | s, |  4.366 H 0.164 | 7228 | gy | 60.20 D | 10.76
683.7 | gy | 13.517 Y 0.856 | 722.9 | ng | 438 Y| 90.8
690.1 | 19 6.58 H 0.129 | 7229 | I 8. 0252 D 1,77
690.5 | 'z | 16.749 H 0.183 | 723.3 | gy | 8.601 Y| 20.06
692.4 | gy | 8.601 Y 1777 | 7235 | gy | 16.19 D 5.4
692.7 | sy | 2.7238 D 3.85 723.5 | e | 55.4 M 0.22
692.9 | sy, | 9.05 H 2.0 1242 | %z | 64.032 D | 44,27
694.8 | M, | 4.366 H 0.403 | 7243 | gy | au H | 47.3
694.9 | s | 90.7 M| 16.7 725.2 | Uy | 49,51 D 4.4
695.6 | "o | 33.25 H 0.38 726.3 | Psp | 23.03 M 41
695.9 | e | 33.6 D 3.0 726.9 |t ®hc | 6.15 i 0. 62
696.3 | g | 1728 H 0171 | 7210 | ¥ 2. 295 i 2.2
696.5 | Wpr | 17.28 M 1342 | 7212 | @ 2. 295 i 3.2
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VESEE| g, e |k | N AR g, e | e |
727.3 |1 %Bi | 60.55 I 6.67 67.2 | "o | ALS W 295
727.6 | sy | 9.0 H 4.0 768.4 |t “pi | 19.9 M| 489
728.4 | " 2. 295 H 1.6 768.4 | U | 20.83 H 0. 460
728.6 | od | 2.49 H 0.24 769.0 | sp | 4.366 H 0. 321
729.6 | "o | 33.6 D 0.70 769.1 | lpp | 28.40 H 0.106
730.7 | B | 525 M .83 770.6 | ONi | 2.51719 H 0.104
730.8 | 'md | 3.36 H 0.1048 | 7717 | s | 2624 H 0.122
731.9 | e | 55.4 M 0. 49 7720 | %z | 16,749 H 0. 24
732.0 | "5, | 39.5 M| 22.0 772.3 | ®pe | 6.15 H 1,49
733.5 | Sco | 77.236 D 0.191 | 7126 | 2.295 H | 75.6
733.9 5% "Ga | 8.12 M 0.110 | 7728 | Slpy | 28.40 H 0.90
734.0 | " | 55.4 M 1,42 7729 | Sy | 24,000 H 5. 02
736.1 | Slpy | 28.40 H 0. 47 773.3 | s | 32.5 M 0.233
736.5 | e | 31.76 M 1,29 773.4 | sp | 4,366 H 2,82
7371 | s, | 4,366 H 0.444 | 773.7 | "o | 3395 H | 6.8
739.2 | B | 625 M 0. 69 773.7 | Wsp | 9.05 H 1.5
739.5 | "Mo | 65.924 H | 12.20 7741 | U | 33.25 H 0. 52
739.5 | 1 | 12.36 H | 82 775.0 | "z | 16,749 H 0. 1862
739.8 | e | 56.4 I 0.49 776.5 | “Br | 35.282 H | 83.6
740.1 | s | 26.24 i 0.117 | 717.9 | "o | 65.924 i 4.31
742.6 | e | 418 M| 15.3 778.9 | gy | 13.517 v | 12.93
742.8 | 1%y | 1.159 M 0.1066 | 779.7 | "o | 55.4 I 1,42
742.9 | e | 56.4 M 0.31 780.0 | % 2. 295 i 118
743.3 | sy | 9.05 H 100 781.3 | e | 11211 i 1,07
743.4 | ", | 58.7 s | 97.90 782.1 | s | 32.5 I 0.33
743.4 | Yz | 16.749 H | 93.09 782.1 | e | 55.4 I 0.27
743.6 | e | 11.211 i 0.190 | 782.1 |t ®pc | 6.15 i 0. 485
7442 | e | 3325 i 1.53 782.5 | "o | 33.25 i 7.51
744.3 | 1, | 249,83 D 4.71 783.7 | lsp, | 3.85 D | 151
745.2 |y | 24.000 i 0.368 | 784.3 |3 "Ga | 8.12 I 0. 67
745.8 | e | 11.211 i 1,03 T804 | 2. 295 i 0. 38
7459 | "5y, | 3.85 D 0.15 7808 | ge | 11.211 i 1.38
748.1 | g | 2.49 i 0.56 785.1 | pp | 28.40 i 0.221
748.1 | cq | 3.36 i 4.5 785.4 |t “%Bi | 60.55 I 1. 102
748.3 | pr | 5.984 i 0.525 | 7855 | 6.58 i 0.152
749.8 | sy | 9.65 H | 23.7 786.0 |t “'pp | 26.8 I 1,06
749.9 | Tge | 11211 i 0.93 786.4 |t Pgi | 19.9 I 0. 32
751.6 | M, | 167858 D 4.33 786.4 | s, | 4.366 i 1,071
752.6 | gy | 15.18 i 0.26 787.2 | P, | 4.366 i 1,74
752.8 | Opy | 28.40 i 128 7877 | %o | 77.236 D 0.311
752.9 |t i | 19.9 M 0.128 | 788.2 | 'mcq | 3.36 i 0.50
753.3 | e | 55.4 M 0.27 788.3 | k- | 2.825 i 0.53
754.0 | sy | 9.05 H 100 789.0 | Tge | 11.211 i 0.101
755.3 |t Pac | 6.15 H 1,00 789.7 | e | 55.4 M 0. 35
756.7 | %z | 64.032 D | 54.38 790.3 | k- | 2.825 i 0.125
756.8 | e | 55.4 M 0.27 790.7 | s, | 60.20 D 0.739
756.8 | gy | 8.601 Y 4.52 793.4 | s, | 39.5 M [100
761.1 | s, | 4.366 H 4.32 793.8 | e | 33.25 H | 13.4
761.4 | s | 9.65 H 0.576 | 794.4 | Tge | 11211 i 0.30
762.7 | gy | 16.18 H 0.37 794.7 | e | 55.4 M 0.84
762.7 | cq |  3.36 H 1.73 7194.9 |t ®he | 6.15 i 4.25
763.1 |1 211 | 3.053 M 1,79 795.9 | s | 2.0652 Y| 85.46
763.9 | 10, | 249,83 D | 22.60 1977 | 6.58 i 0.17
764.9 | gy | 13.517 Y 0.189 | 797.7 | gy | 15.19 D 0.109
765.8 | b | 34,991 D | 99.808 | s00.2 | "y | 12.36 i 0. 101
766.1 | s | 32.5 M 0.146 | 800.3 | s, | 9.64 D L1
766.4 | 1%y | 1.159 M 0.317 | 800.5 | e | 55.4 M 0.89
766.5 |t “'pp | 36.1 M 0.617 | 8020 | ™o | 20652 Y 8. 688
766.7 | | 52.5 M 4.15 802.1 | M1e | 69.6 M 0.192
766.8 | "ge | 11.211 H 0.83 802.2 | “Br | 31.76 M 6.0
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VESEE| g, e |k | N AR g, e | e |
802.7 | sp | 9.05 i .20 §39.5 | "sp | 39.5 W 100
803.1 |1 *po | 138.376 D 0.00103| 840.2 | Tieq | 2.49 H 0.81
803.1 |1 ¥ | 4.202 M 0.0050 | 840.4 | ®pc | 6.15 H 0.91
804.5 | “zr | 16.749 H 0.61 841.2 | gy | 15.19 D 0. 208
805.1 | " | 55.4 M 0.13 841.5 | Tas | 90.7 M 0.16
805.6 |  “zr | 16.749 H 0.2793 | 8416 | %y | 13.517 Y 0. 168
806.2 |1 *gi | 19.9 M 1264 | 8426 | as | 90.7 M 1,08
807.9 | Slpy | 28.40 H 0.56 843.2 | Tge | 11211 H 0.216
808.3 | Pp | 12.36 H 0.236 | 8401 | Pipo | 418 M 1.2
808.8 | g | 1.728 H 0.189 | 843 | %y 3. 54 H 1. 25
809.3 3% "Ga | 8.12 M 0.29 844.9 | Pipo | 3395 H 0.15
809.5 | 2. 295 H 2.6 845.4 | gy | 8,601 Y 0. 568
810.4 | Tge | 11211 H 2. 38 845.4 | ke | 76.3 M 7.3
810.5 | gy | 13.517 Y 0.317 | 845.8 | s, | 9.05 H 2.5
810.8 |  co | 70.86 D | 99.450 | 845.9 | Oy | 444 H 0.63
8118 | gy | 15.19 D 9.7 846.8 % "wn | 2.5789 H | 98.85
812.0 | 2. 295 H 5.5 846.8 | o | 77.236 D | 99.9399
813.0 | sy | 4.366 H | 48.2 847.0 | B | 525 M |96
813.4 | e | 11.211 i 0.139 | 848.7 | Ulpy | 28.40 i 0. 281
813.6 | "sp | 9.05 H | 13.0 850.3 |  “kr | 2.825 i 0.173
814.3 | “kr | 76.3 M 0.164 | 850.7 | gy | 8.601 Y 0.243
815.5 | gy | 8.601 Y 0.511 | 850.7 | 'cq | 2.49 i 0.12
815.8 | M, | 167858 D | 23.28 852.0 | gy | 4.4 i 0. 156
816.3 | "o | 55.4 I 0.62 852.2 | "o | 33.25 H | 19.9
816.4 | ' | 52.5 M 0.62 852.2 | "o | 33.25 i 0. 37
817.0 | sy | 3.85 D 0.40 854.6 | 'sp | 23.03 I 3.3
817.7 | py | 28.40 i 0.17 854.9 | 'z | 16.749 i 0. 357
818.0 | 110, | 249,83 D 7.43 855.7 | b | 39.5 I 1.6
818.5 | cs | 13.01 D | 99.70 856.1 | "o | 33.25 i 0. 60
818.5 | ps | 0.3084 S | 99.706 | 856.3 | 1 | 20.83 i 1. 24
819.3 | ™o | 56.4 I 0.13 857.3 | 52.5 I 6.70
819.5 | s, | 4.366 i 1.39 858.4 | gy | 16.19 D 0. 205
820.4 | gy | 16.19 D 0.169 | 859.5 | "py | 53.08 i 0.109
820.5 | ™ | 20.83 i 0.155 | 860.4 | 'cq | 3.36 i 7.9
820.6 | "isp | 3.8 D 0.22 860.6 |t 211 | 3.053 M| 12,50
820.8 | sy | 9.65 i 0.161 | 860.8 | g, | 9.05 i 0.40
821.2 |t 2'i | 19.9 M 0.161 | 861.3 | 'cq | 2.49 i 0.28
822.0 | gy | 4.4 H 0.21 861.6 | Lo | 911 I 1. 66
822.5 | sy | 9.64 D 4.3 862.3 |  kr | 2.825 i 0. 67
822.8 | e | 33.25 i 5.90 862.6 | cd | 2.49 i 0.61
823.0 | "o | 66924 i 0.134 | 863.0 | 2. 295 i 0.56
823.3 | Tge | 11.211 i 0.63 864.0 | %o | 70.86 D 0. 686
824.9 | sy | 23.03 M 2.6 864.0 | e | 55.4 M| 125
826.5 |t “'Bi | 19.9 M 0.117 | 8640 | ® | 525 M 0.19
827.1 | ™o | 55.4 M 0.44 864.6 | "y | 24.000 i 0. 409
827.6 | ™cq | 3.36 H 0.26 865.1 | "o | 33.25 i 0.19
827.8 |  “Br | 35.282 H | 24.2 865.8 | "y | 16.19 D 0.188
828.1 |  as | 90.7 M 8.1 866.0 | “'sp | 23.03 M 0. 47
829.8 |  Yzr | 16.749 H 0.239 | 867.0 | gy | 15.19 D .33
820.8 | s, | 39.5 M 1.8 867.4 | gy | 13.517 Y 4.23
830.5 |t ®ac | 6.1 H 0.540 | 867.6 | Tas | 26.24 i 0.131
831.8 | e | 2.49 H 2.26 867.8 % "Ga | 8.12 M 8.7
832.0 |t “'pp | 36.1 M 3. 52 867.8 | o | 167858 D 5.50
834.8 | k- | 2.825 H | 13.0 871.1 | “Nb | 2.03E+4 Y [100.0
834.8 | hm | 312.20 D | 99.9760 | 8717 | s | 325 M 5.11
835.7 |t ®ac | 6.15 H .61 873.2 | gy | 8.601 v | 12.08
835.8 | ®sp | 9.05 H 1.0 873.5 | Rn | 30.07 s 0. 439
836.4 |  “kr | 76.3 M 0.71 874.9 | s, | 4,366 i 0.534
836.8 | 19 6.58 H 6. 69 875.2 | "ge | 11.211 i 0. 82
839.1 |t “'pp | 26.8 M 0.583 | 875.3 | ' | 20.83 i 4.51
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VESEE| g, e |k | N AR g, e | e |
875.9 | "R | 444 i 2.50 919.3 | gy | 13.517 Y 0419
876.6 | 7 2. 295 H 1,04 919.6 | "o | 167858 D 2. 66
876.7 | s | 4.366 H 2.75 920.6 | o | 33,95 i 1,16
877.4 | 0 | 12.36 H 0.191 | 920.7 | "pr | 5984 H 0.146
877.7 | Slpy | 28.40 H 0.101 | 9226 | B | 525 M 0. 14
878.0 | sp | 9.05 H 3.5 923.1 | Tge | 11211 H 0. 74
878.2 | Wy | 4.44 H 0. 47 923.4 | Ppo | 3395 H 0.112
878.2 | Mo | 91 M 0.1896 | 923.9 | Syg | 1.728 H 0. 101
879.4 | Sy | 24,000 H 0171 | 9244 | Wi, | 3.8 D 0. 52
879.7 | sy | 9.65 H 0.188 | 925.2 | ", | 1.67858 D 6. 90
880.5 | e | 33.039 H 1031 | 9255 | e | 1L.211 H 0.71
880.7 | 'od | 2.49 H 3.96 925.6 | e | 418 M 1.48
880.7 | 'md | 3.36 H 0.7 925.8 | “'sr | 9.65 H 3.85
880.8 | s | 325 M 0.11 926.0 | sy | 39.5 M 0. 40
881.6 | e | 31.76 W |42 926.3 | gy | 13.517 Y 0. 272
882.0 |  Tas | 90.7 M 0.19 927.4 | 2.295 H 0. 41
882.7 | "o | 55.4 M 1,77 927.6 |1 “11 | 3.053 M 0.125
883.3 | sp | 39.5 M 1.2 928.0 | ®rq | 114.74 D 0.614
883.6 | g | 5.7 i 0.282 | 928.9 | Tge | 11211 i 1,09
884.1 | Wy | 52.5 M| 651 929.3 | cq | 3.36 i 0.79
884.5 | 1. | 73.829 D 0.202 | 9314 | 'mcq | 3.36 i 3.64
884.7 | 10, | 249,83 D | 75.0 933.1 | 'sp | 23.03 W | 26.4
884.8 | "o | 56.4 I 0.80 934.1 |t 2'Bi | 19.9 I 3.107
884.8 | e | 56.4 M 0.80 934.5 | %y 3.54 H | 13.9
884.9 | s | 90.7 M 0.46 934.6 | sy | 9.64 D 0.21
886.0 | "cq | 3.36 i 0.39 934.9 | s, | 39.5 M [ 19.0
886.7 % "Ga | 8.12 M 0.34 935.0 | s | 32.5 I 0. 181
887.7 | Ga | 3.2617 D 0.148 | 937.5 | 'on. | 249.83 D | 35.0
888.5 | e | 56.4 I 0.66 939.4 | "ge | 11211 i 0.304
888.7 |  as | 90.7 M 2.1 939.5 | s, |  4.366 i 0.1918
889.3 | "sc | 83.79 D | 99.9810 | 940.5 | s, | 4.366 i 0.77
889.9 | e | 56.4 I 0.22 941.3 | e | 33.25 i 0.75
891.4 | e | 56.4 M 0.84 942.5 3% "Ga | 8.1 I 1. 27
892.8 | gy | 8.601 Y 0.521 | 943.4 | lgy | 23.03 RN
893.4 | sy | 9.64 D 0.29 944.4 | gy | 16.19 D 1.33
893.4 |1 “%Bi | 60.55 M 0.378 | 9449 | ks | 2.8% i 0.294
894.9 | i, | 911 M 8.34 945.2 | e | 55.4 I 0.49
896.0 | e | 418 M 0.44 945.7 | gq | 2.49 i 1.53
896.5 |  "Ge | 11.211 H 0.126 | 946.7 | “kr | 76.3 I 0.129
897.8 | i | 31.55 Y 0.128 | 9411 | %y | 10.18 i 2.1
898.0 | SRy | 17.773 M| 14.40 947.5 | gy | 16.19 D 0.292
900.7 | e | 11.211 H 0.107 | 947.5 | S | 31.76 I 0. 35
903.2 | s, |  4.366 i 0.140 | 947.9 | ® | 52.5 M| 4o
904.1 | gy | 8.601 Y 0.889 | 948.0 | ®ac | 6.15 i 0.106
904.2 |t Phe | 6.15 i 0.71 948.7 | lpy | 28.40 i 0.35
907.0 | Tge | 11.211 H 1,00 949.2 | e | 55.4 M 0.53
907.6 | gy | 4.4 H 0.53 949.6 | cq | 2.49 i 0.22
908.8 | sp | 9.05 H 1.0 951.0 | i, | 167858 D 0.519
909.7 | W | 20.83 H 0.214 | 952.0 | %y | 35.282 i 0. 378
910.0 | e | 33.25 H 3.17 952.1 |+ ®Bi | 60.55 M 0.17
910.1 | ¥ 2. 295 H 0.93 952.3 | cd | 2.49 i 0.14
911.0 | sy | 23.03 M 0.71 953.3 | sy | 2.611 i 3. 52
911.2 |t ®he | 6.15 H | 25.8 954.6 | 1% 2. 295 W | 17.6
912.7 | e | 55.4 Y 957.2 | ™cq | 3.36 i 0.39
912.8 | %y 3.54 H 0.63 958.6 | “'sp | 23.03 M 0.61
913.9 | e | 11.211 H 0.39 958.6 |t ®ac | 6.1 i 0.28
914.8 | ™o | 56.4 M 8.8 959.0 | s | 90.7 M 0.46
914.9 | g, | 39.5 M 1.8 959.7 | rq | 114.74 D 0. 350
915.0 | Mg, |  4.366 H | 23.3 960.5 | gy | 16.19 D 1.5
915.6 | sy | 9.64 D 41 961.0 3% Ga | 8.1 M 1,62
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VESEE| g, e |k | N AR g, e | e |
961.0 | "Ry | 15.19 D 0.15_| 1005.7 | “Br | 3176 W 016
961.4 | 5 6. 58 H 0.15 | 1006.7 | ", | 911 M 0.237
962. 1 |5 “zn | 38.47 M 6.5 1007.5 | "o | 55.4 M 0.53
962.2 | a | 911 M 0.38 | 1007.6 | % | 35.282 H 1. 304
963.1 | 'od | 2.49 H 0.61 | 1009.8 | S | 325 M| 298
963.4 | gy | 13.517 Y 0.140 | 10114 | ", | 911 M 3.93
964.1 | gy | 13.517 Y | 1451 | 10119 | Sy | 15.19 D 0.31
964.1 |1 *gi | 19.9 M 0.365 | 1015.9 | e | 31.76 M 6.2
964.8 | ®ac | 6.15 H 199 | 10174 | gy | 964 D 0. 32
966.8 | s, | 4.366 H 8.96 | 1017.5 | gy | 4.44 H 0. 32
966.9 | B | 525 M 0.39 | 1018.1 | %z | 16.749 H 0. 3724
967.0 | Pp | 12.36 H 0.85 | 1018.7 | Tas | 90.7 M 0. 14
968.2 | lsp | 60.20 D 1882 | 10202 | Yz | 16.749 H 1,01
968.2 |  Tas | 90.7 M 0.16 | 1022.8 | "y | 1.728 H 0.104
969.0 | ®pc | 6.15 H | 158 1024.3 5% TGa | 8.12 M 0. 14
969.3 | 'od | 2.49 H 0.45 | 1024.3 | sy | 9.65 H | 33.5
969.4 | Ry | 4.44 H 210 | 10244 | Oy | 721 M 1,09
969.8 | gy | 15.19 D 0.37 | 1026.7 | %z | 16.749 H 0.2793
970.5 | ™o | 56.4 I 0.27 | 1027.0 | Pipe | 418 I 0.44
971.3 | “zr | 16.749 i 0.278 | 1027.4 | gy | 15.19 D 0.128
972.0 | 19 6.58 i 0.89 | 1020.1 | 'mcq | 3.36 T
972.3 | sy | 9.05 i 1.0 1029.9 | e | 55.4 I 0.97
972.6 | 19 6.58 i .21 | 1030.7 | s, | 4.366 H | 1513
972.6 | ™o | 56.4 M 0.44 | 1030.7 | ", | 39.5 I 1.5
974.7 | W | 52.5 M 478 | 1033.2 |t ®pc | 6.15 i 0.201
975.1 3% "Ga | 8.12 M 0.27 | 1035.0 | 2. 295 i 0.51
977.4 | %o | 77.236 D 1421 | 1035.4 | e | 33.25 i 0.101
978.3 | e | 56.4 I 3.9 1035.6 | cd | 2.49 i 0.24
979.0 | pr | 5.984 i 0.256 | 1037.3 | gy |  4.366 i 0.307
980.3 | e | 56.4 M .19 | 1037.8 | %co | 77.236 D | 14.05
982.7 |1 211 | 3.053 M 0.205 | 1038.6 | s | 2.0652 Y 0.990
984.2 | 1% 2.295 i 0.59 | 1038.8 | 6.58 i 7.9
985.7 | gy | 15.18 i 0.146 | 1039.6 | kr | 2.8%5 i 0. 48
985.8 | "ge | 11.211 i 0.112 | 1040.3 | ¥ | 52.5 I 2.03
985.8 |  “kr | 2.825 i 131 | 1040.4 | gy | 16.19 D 0.50
987.3 | By | 31.76 M 0.79 | 1043.7 | ™, | 911 I 2.70
987.8 | e | 33.25 H 0.149 | 1044.0 | | 35.282 0| 276
988.4 | pg | 5.7 i 0.423 | 10444 | pa | 114.74 D 0.239
990.1 | %kr | 2.825 i 0.142 | 1045.1 | gy | 60.20 D 1.833
991.5 | sy | 23.03 M 1.4 1047.5 | P, | 9.05 i 3.5
992.1 | s, | 39.5 M 1.9 1048.1 | Wgs | 13.01 D |80
992.7 | Mg, | 4.366 H 0.105 | 1048.1 | P, | 0.3084 s | 99.820
993.6 3% Ga | 8.12 M 0.64 | 10495 | s | 2.8%5 i 0.142
995.1 | e | 56.4 M 0.40 | 1050.4 | Flg, | 23.03 M 0.7
995.1 | 19 6.58 H 0.15 | 1050.4 | %y | 30.07 s 1.56
996.1 | "o | 56.4 M 0.31 | 1051.4 | "pr | 5984 i 0.175
996.3 | gy | 8.601 Y| 10.48 | 10517 | gq | 2.49 i 3.79
996.5 | s, | 4.366 H 0.176 | 1052.0 |t *"gi | 19.9 M 0.313
996.6 |  "ge | 11.211 H 0.109 | 1052.3 | ™y | 20.83 i 0. 556
996.9 | %o | 77.236 D 0111 | 1052.7 | 'eq | 2.49 i 0.73
997.2 | 1, | 249,83 D 0.130 | 1053.7 | e | 55.4 M 0.13
999.2 | e | 33,25 H 0.164 | 1054.3 | g | 32.5 M 0.159
999.9 % “Ga | 8.12 M 0.13 | 1054.6 | sy | 9.65 i 0.224
999.9 % “Ga | 8.12 M 0.13 | 1058.8 | ®' | 52.5 M 0.10
1000.2 | g, | 39.5 M 2.3 1069.7 | e | 33,25 i 1,49
10010 |1%", | 1.159 M 0.842 | 1060.1 | ¥ | 20.83 i 0.138
1001.7 | "y | 114,74 D 2086 | 1061.8 | TGe | 11211 i 0. 161
1004.8 | gy | 8.601 Y | 18.01 | 10619 | e | 55.4 M 1.33
1005.1 | s | 90.7 M 0.32 | 1063.7 | i | 31.55 Y| 745
1005.3 | gy | 13.517 Y 0.659 | 1065.1 | gy | 15.19 D 4.9
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VESEE| g, e |k | N AR g, e | e |
1065.2 | ®ac | 6.15 i 0.132 | 1123.7 % “zn | 38.47 W 0111
1066.0 | eq | 3.36 H | 231 11240 | % 6. 58 H 3. 62
1067.1 | sy | 9.64 D |10 1125.0 | Tge | 11211 H 0.126
1070.0 | *Mgi | 19.9 M 0.272 | 1125.1 | 'oq | 2.49 H 0. 45
1072.6 | | 52.5 M| 149 1125.5 | "o | 3325 H 110
1075.5 | sp | 39.5 M 0.40 | 1126.6 | g, | 4.366 H 0.120
1076.0 | gy | 1519 D 0.34 | 1128.0 | PBpo | 33,95 H 0.93
1077.0 | %y | 18,642 D 8.64 | 1128.1 | %y | 3007 s 0. 404
1078.1 | e | 55.4 M 0.13 | 1128.6 | "%y | 8601 Y 0. 300
1078.6 | sp | 9.05 H 2.0 1129.5 | gy | 1519 D 0.135
1078.6 | “%pi | 60.55 M 0.564 | 1129.6 | s | 9.05 H 0. 80
1079.2 | gy | 1519 D 1.6 1129.9 | Tas | 2624 H 0.126
1079.6 | " | 55.4 M 0.44 | 1130.6 | o | 911 M 0.47
1079.8 | Tas | 90.7 M L6z | 1315 | 9 6. 58 H | 22.6
1080.8 |  Tge | 11.211 H 0.27 | 11315 |3 "Ga | 8.12 M 0. 87
1081.3 |y | 35282 H 0.644 | 1132.4 | %y 3. 54 H 0. 24
1082.6 | g | 31.76 M 0.14 | 1133.7 |1 i | 19.9 M 0.2512
1083.9 | 1o | 69.6 M 0.49 | 113a.2 | P | 39.5 M 0. 40
1084.0 | gy | 13.517 Y 0.245 | 1134.5 |5 "Ga | 8.12 I 0.19
1085.2 | "ge | 11.211 i 6.4 11345 % "Ga | 8.12 I 0.19
1085.8 | gy | 13.517 Y1011 | 11349 | e | 55.4 I 0.27
1087.7 | Wy | 2.6941 D 0.1589 | 1136.0 | 7 2. 295 i 3.01
1087.7 | gy | 9.64 D 1.2 136.2 | P | 52.5 I 9.1
1083.0 | s, | 4.366 i 0.411 | 1137.3 | ", | 55.4 I 0.22
1089.2 | sy | 9.64 D 1.6 1137.6 | s, | 39.5 I 0.30
1089.5 | s, | 39.5 I 3.7 1140.4 | %co | 77.236 D 0.132
1089.7 | gy | 13.517 Y 1.734 | 1140.5 | gy | 16.19 D 0.283
1089.9 | Mia | 911 I 0.1422 | 1140.7 | "Pg, | 2.7238 D 0.76
1093.9 |1 211 | 3.053 M 0.430 | 1140.7 | %y | 8.601 Y 0.237
1095.7 |1 ®ac | 6.15 i 0.129 | 1140.8 | °igy | 9.65 i 0.127
1096.5 | ™ | 12.36 i 0.552 | 1141.3 | s | 2.8%5 i 128
1096.5 | s, | 39.5 I 0.80 | 1141.4 | "% | 39.5 I 2.0
1098.4 | e | 56.4 M 0.71 | 11416 | g, | 3.85 D 0. 37
1099.2 | e | 44.490 D | 56.5 1142.4 | sy | 2,611 i 2.79
100.1 | ™ | 525 M 0.69 | 1142.4 | Teq | 2.49 i 1. 67
1101.3_|3% “Ga | 8.12 M 5.42 | 1142.7 | W | 55.4 I 1,06
1101.6 | 6.58 H L6l | 11433 | 9 2. 295 i 1.35
103.2 | 52.5 M 0.80 | 11435 | 'eq | 2.49 i 0.14
1103.3 | ge | 33.039 H 0.415 | 1145.1 | Tas | 90.7 I 1. 67
1104.5 | s, | 4.366 i 0.341 | 1146.2 | "%y | 39.5 I 0. 60
1109.2 | gy | 13.517 Y 0.189 | 1147.2 | Wg | 32.5 I 1. 24
1109.5 |+ “'pp | 36.1 M 0.115 | 1147.8 | ¥ 2. 295 i 0.27
1110.6 |+ ®ac | 6.15 H 0.285 | 1148.0 | 7y | 16.749 i 2. 62
1116 | e | 69.6 M 0.191 | 1148.9 | "o | 33.25 i 15
11121 | gy | 13.517 Y | 13.67 | 1148.9 | e | 33.25 i 0.24
1127 | P, | 9.05 H 2.0 1150.3 | "py | 5984 i 0.194
113.4 | "y | 114.74 D 0.445 | 1150.9 | “pe | 33.25 i 0.63
1149 | Tge | 11211 H 0111 | 11512 | sy | 964 D 0.11
1165 | ™\ | 2.51719 H | 15.43 | 1159 | e | 11211 i 0. 201
1115.5 | %, | 243.93 D | 50.04 | 1153.5 |t ®ac | 6.15 i 0.139
1116.6 | cd | 2.49 H 103 | 1153.7 | gy | 16.19 D 6.8
1118.3 | gy | 8.601 Y 0.113 | 11541 | "y | 15.19 D 4.7
119.1 | e | 31.76 M 0.14 | 1155.2 |t i | 19.9 M 1. 633
1120.0 | Mcq | 3.36 H 0.13 | 1156.0 | gy | 15.19 D 0.131
1120.1 | gq | 2.49 H 0.24 | 11570 | 4 | 11474 D 0.73
1120.3 |1 ®%i | 19.9 M| 1492 | 1167.4 | | 12.36 H | 1.3
1120.5 | "sc | 83.79 D | 99.9870 | 1168.1 | "rq | 114.74 D 0.29
11213 | 1, | 114,74 D | 35.24 | 1158.2 | s, | 9.05 i 1.5
1122.2 | ™1 | 12.36 H 0.255 | 1159.1 | g g
1123.6_ | P'sp | 23.03 M 8.9 159.1 | | 525 M 0.34
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VESEE| g, e |k | N AR g, e | e |
1159.9 | ™1 653 i 0.103 | 1221.4 | ™ | 11474 D |27.23
1160.2 | o | 911 M L7l | 12226 | % | 12.36 i 0.179
1160.3 |5 "Ga | 8.12 M 0.63 | 1223.6 | ra | 114.74 D 0. 24
1640 | | 52.5 M 0.13 | 1227.5 | "o | 55.4 M 0.13
1165.5 | Ul | 33.25 H 0.134 | 1228.1 | Tag | 90.7 M 0.11
1168.0 | sy | 4.366 H 0.255 | 1228.5 | s | 26.24 H 1,22
1168.0 | Plog | 2.0652 Y 1790 | 12201 | g | 2.49 H 0.61
1169.0 | 6. 58 H 0.88 | 1229.6 | "o | 55.4 M 0.18
1169.1 | gy | 1519 D 0.266 | 1230.7 | gy | 15.19 D 8.0
1169.5 |  Tas | 90.7 M 0.12 | 12310 | " | 114.74 D | 1162
1170.7 | "Weq | 3.36 H 0.66 | 1232.3 | 'oq | 2.49 H 0.28
1729 | 9 2. 295 H 109 | 12331 | . | oL1 M 1.90
1173.2 | gy |1925.28 D | 99.85 | 1233.8 | i, | 23.03 M 2.3
1173.3 | sy | 9.64 D 0.18 | 12346 | g | 3.36 H 110
1174.0 | e | 55.4 M 0.31 | 1235.4 | Ps | 1301 D200
1741 | Peg g 1236.4 | %0 | 20.83 H 1.51
1175.1 | %co | 77.236 D 2,952 | 1237.3 | e | 33.25 H 0.63
1175.4 | ke | 76.3 M L1l | 12378 | s, | 4.366 H 0. 241
1176.4 | ™iq | 911 M 0.1422 | 1238.1 |t ®pi | 19.9 I 5. 834
177.4_|3% “Ga | 8.12 M 0.24 | 1238.3 | o | 77.236 D | 66.46
1179.5 |  “kr | 2.825 i 100 | 1239.0 | s, | 39.5 I 18
1181.6 | sy | 9.05 i 4.5 1239.0 | B | 52.5 I 0.21
1183.4 | g | 2.49 i 0.13 | 1240.3 | Tas | 90.7 I 5.9
1184.4_ 3% "Ga | 8.12 M 0.28 | 12405 | 6.58 i 0.90
1185.0 | “kr | 2.825 i 0.69 | 1241.3 | gy | 8.601 Y 0.1226
1185.0 | gy | 31.76 M 0.108 | 12420 | ", | 911 I 0.237
1189.0 | 1, | 114.74 D | 16.49 | 1242.2 | e | 11211 i 0. 42
1190.0 | ©7 | 525 I 0.35 | 1242.4 | gy | 15.19 D 6.6
1190.4 | 1245.2 | Skr | 2.825 i 0. 363
1911 | Py | 911 M 0.379 | 1246.1 | gy | 8.601 Y 0. 856
1191.9 | iy | 23.03 M 0.6 1247.1 |1 ®pc | 6.15 i 0.50
1191.9 | ™y | 23.03 M 0.6 1247.9 | g | 2.49 i 1. 20
1193.3 | Tge | 11211 H 2.68 | 1249.1 | lgp | 23.03 I 0. 52
1194.6 | Wag | 5.7 i 0.378 | 1249.9 | "%y | 13.517 Y 0.187
1196.2 | cq | 3.36 i 0.39 | 12505 | g | 9.05 i 1.0
1198.0 | "o | 56.4 M 0.18 | 1250.7 | s | 2.8%5 i 112
1199.1 | s | 90.7 M 0.70 | 1252.0 | "o | 55.4 I 0.27
1199.2 | s | 32.5 M 0.17 | 1256.9 | 'cq | 3.36 i 0.18
1203.3 | %y | 10.18 H 0.109 | 1256.9 | "5, | 2.7238 D 0.81
1203.7 | s | 32.5 M 0.40 | 1257.4 | p, | 11474 D 1. 509
1204.2 | e | 554 M 0.18 | 1258.4 | g | 4.366 i 0. 402
1204.2_ 3% Ga | 8.12 M 7.62 | 12585 | ™sp | 39.5 I 1,00
1204.4 % Mas | 17.77 D 0.285 | 1259.5 | gy | 9.05 i 1.0
12008 |y | 58.51 D 0.26 | 1260.0 | 'cq | 2.49 i L4
1206.5 | ™cq | 3.36 i 0.13 | 1260.4 | 6.58 H | 28.7
1206.6 | e | 33,25 H 9.41 | 1263.3 | gy | 4.366 i 0.910
1207.4 | g, | 23.03 M 41 1263.9 | Tge | 11211 i 0.90
1207.7 |t ®i | 19.9 M 0.451 | 12649 | g | 32.5 M 0.137
1209.0 | g | 3.36 H 0.18 | 1267.6 | Plgp | 23.03 M 3.0
1209.0 | mcq | 3.36 H 0.13 | 1268.6 | “p | 72.1 M 0.147
1209.0 | g, | 4.366 H 0.940 | 1269.5 | ®' | 52.5 M 0.56
1209.8 | k- | 2.825 H 0.14 | 12721 | ™ | 12.36 i 0. 748
1219 | g, | 4.366 H 0.38 | 1272.7 | 'eq | 2.49 i 0.73
1212.7 | Sk | 2.8% H 0.14 | 12128 | ¥ 2. 295 i 0.168
12129 | s | 26.24 H 144 | 1273.1 | s, | 4.366 i 0. 164
12129 | gy | 13.517 Y 1.415 | 1273.7 | q | 114.74 D 0. 660
1213.3 | By | 31.76 M 2.6 1274.4 | gy | 8,601 EY
1215.4 | Tge | 11.211 H 0.134 | 12745 | N | 2.6018 Y| 99.940
1216.1 | s | 26,24 H 3.42 | 12761 | "z | 16.749 i 0.94
1220.9 | sy | 9.64 D 0.27 | 1276.1 | gy | 4.366 i 0.103
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VESEE| g, e |k | N AR g, e | e |
1277.4 | g | 15.19 D 289 | 1339.8 | sp | 9.05 i 1.0
1280.0 | Tge | 11.211 H 0.183 | 1342.7 | ®p | 114.74 D 0. 2565
1280.9 | sy | 9.65 H 0.93 | 1343.6 | s | 325 M 114
12810 | ®Mgi | 19.9 M 1434 | 1348.9 | e | 55.4 M 119
1281.7 | gy | 4,366 H 0.559 | 1350.4 | | | 20.83 H 0. 150
1280.7 | Plsp | 23.03 M 0.3 1362.3 | kr | 2.8%5 H 0. 159
1280.7 | Plsp | 23.03 M 0.3 1352.6 | P | 525 M 0.41
1287.5 | sp | 4,366 H 0.100 | 13545 | "o | 3.92 H .64
1289.1 | WPra | 114,74 D 1.372 | 1355.2 | s, | 60.20 D 1,038
1290.3 | Msp | 3.85 D 0.37 | 1357.9 % "Ga | 8.12 M 0.16
1290.6 | Tas | 90.7 M 0.10 | 1360.2 | o | 77.236 D 4.283
1200.8 | 2. 295 H 113 | 1360.3 | g, | 23.03 M 0.9
12010 | Wog | 2.49 H 0.67 | 1361.0 | %z | 16.749 H 0.6516
12916 |  Ppe | 44,490 D | 43.2 1362.4 | od | 2.49 H 0. 24
1202.3 | sy | 39.5 M 3.7 1362.7 | "z | 16,749 H 1,02
12028 | gy | 13.517 Y 0.101 | 1363.0 | "o | 911 M 2.13
1293.6 | ar | 109.61 M| 99.160 | 1365.2 | s | 2.0652 Y 3.017
1293.9 |5 "Ga | 8.12 M 0.25 | 1365.5 | 'mcq | 3.36 H 1. 65
1205.1 | 1% 2.295 i 1.88 | 1366.3 | SRp | 17.773 I 0.113
1207.9 | 2.295 i 0.89 | 1366.4 | gy | 15.19 D 1,57
1298.2 | ™y | 20.83 i 2.35 | 1367.9 | 6.58 i 0. 61
1298.7 | s, | 4.366 i 0.12_ | 1368.2 | gy | 60.20 D 2. 624
1299.1 | gy | 13.517 Y 1.633 | 1368.5 | e | 11.211 i 5.19
1299.2 | e | 56.4 I 0.13 | 1368.6 | “a | 14.997 H | 99.9936
1301.5 | s, | 4.366 i 0.202 | 1368.7 | "%, | 39.5 I 1. 10
1303.3 | g | 2.49 H | 18.4 1369.5 | k- |  2.825 i 1.48
1303.8 |t “%gi | 19.9 M 0.107 | 1372.1 | 2. 295 i 247
1307.2 | e | 56.4 M 0.31 | 1372.3 | "o | 55.4 I 0.22
1308.7 | as | 90.7 M| 13.0 1373.5_|  as | 90.7 M| 48
1309.3 | e | 11211 i 0.51 | 1373.8 | 4 | 114.74 D 0. 2224
1312.8 | e | 11.211 i 0.373 | 1376.1 | iy | 60.20 D 0. 483
1312.8_ 3% “Ga | 8.12 I 0.62 | 1377.7 |t i | 19.9 I 3.988
1314.7 | g | 2.49 H 0.59 | 1378.0 | g, | 9.05 i 18
1315.2 | e | 33.25 i 0.67 | 1381.2 | Tas | 90.7 I 0.76
1317.5 | %Br | 35.282 H | 26.9 1382.5 | SRp | 17.773 I 0.784
1317.9 | 2.295 i 0.118 | 1382.6 | “kr | 76.3 I 0. 288
1318.2 | ] g 1383.9 | sy | 2.611 H |90
1318.3 | s, | 4.366 i 0.462 | 1384.3 | 'On. | 249.83 D | 251
1319.7 | Tge | 11211 i 0.205 | 1385.0 | gy | 4.366 i 0.100
1321.3 | gy | 4.4 i 0.205 | 1385.3 |t ®pi | 19.9 I 0.793
1322.4 | ®q | 52.5 M 0.11 | 1388.6 | s g
1323.2 | Mia | 911 M 033 | 1389.3 | ", | 911 I 0.43
1325.0 | %kr | 2.825 H 0.16 | 1389.9 | ks | 76.3 I 0.119
1325.5 | '%lsp | 60.20 D 1580 | 1392.0 | i, | 23.03 M 0.8
1327.0 | P, | 4.366 i 0.695 | 1393.0 | ™ | 911 M 0. 1422
1331.8 | g, | 23.03 M 0.85 | 1394.8 | "o | 33.25 i 0.105
1332.1 % “a | 8.12 M 174 | 13949 |
1332.5 | g, |1925.28 D | 99.9826 | 1398.6 | ¥ 2. 295 i 7.01
1334.0 | ", | 56.4 M 0.22 | 1398.9 | g, | 23.03 M 1,37
1334.3 | "o, | 249,83 D 0.143 | 1400.6 | Pics g
1335.4 | %o | 77.236 D 0.1224 | 14015 |1 *"gi | 19.9 M 1.330
1336.0 | P | 52.5 M 0.14 | 14022 | ™, | 911 M 0. 1422
1337.2 % “a | 8.12 M 0.8 1403.9 | % | 1236 i 0.345
1337.2 % “a | 8.12 M 0.8 1404.4 | g | 2.49 i 0.12
1337.5 | ¥ g 1405.4 | %y 3.54 i 4.8
1337.6 | cq | 2.49 i 162 | 1406.7 | g
1338.0 | “kr | 76.3 M 0.65 | 1406.9 | kr | 2.8%5 i 0.218
1339.0 | s | 90.7 M 0.39 | 1408.0 |t *gi | 19.9 M 2394
1339.1 | %] g 1408.0 | gy | 13.517 Y| 20.87
1339.3 | cq | 3.36 i 207 | 1408.7 | W4 | 2.49 i 1.28
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VRIINET| e, e | g | PO VBRI s, | e |
1412.1 3% "zn | 38.47 T 0.75 | 1479.0 | "Ge | IL.211 f 0.126
1413.4 | sy | 9.65 H 0.98 | 1479.7 |
1414.3 | " | 525 T 0.22 | 1480.9 | s, |  4.366 H 0.373
1415.7 | ™cg | 32.5 T 0.37 | 1481.8 | Ni | 2.51719 H | 23.59
1417.6 |3 ca | 8.12 T 0.110 | 1488.4 | " | 39.5 T 0. 60
1419.3 | 5y | 39.5 T 1.20 | 1488.9 | s | 60.20 D 0.672
1419.4 | g | 4.366 H 0.394 | 1489.2 | "p. | 17.28 T 0.278
1419.7 | sy, | 9.64 D 0.49 | 1489.4 |3 "ca | 8.12 I 2.88
1420.5 | ™o | 82.93 T 0.261 | 1494.0 | "y | 8.601 ¥ 0. 698
1421.7 |1 1494.1 | ", | 9l.1 I 0. 1422
1422.3 | g | 2.49 H 0.33 | 1495.6 | cs | 32.5 I 0.18
1425.4 | "y | 10.18 H 0.25 | 1495.6 | e | 1l.211 H 0.53
1428.2 | P | 52.5 T 0.17 | 1495.9 | ®ac | 6.15 H 0.86
14310 | cg | 2.49 H 0.558 | 1499.6 | 'sp | 39.5 I 0. 40
14314 | P | 525 T 0.17 | 1499.8 |
1432.9 | 'cq | 3.36 H | 13.4 1501.6 | “Ac | 6.15 H 0. 46
1433.5 | cq | 2.49 H 0.11 | 1502.8 | ' 6. 58 H 1. 08
1435.8 | s | 32.5 M| 76.3 1505.0 | '™, | 249.83 D | 13.33
1436.6 | 'sp | 60.20 D 1.217 | 1505.5 | 1 | 52.5 I 0. 11
1437.5 | 5, | 4.366 H 0.316 | 1506.2 | ", | 55.4 I 0. 22
1439.1 | s | 26.24 H 0.279 | 1509.2 |f “Bi | 19.9 I 2. 130
1440.3 | ] 1510.2 5% "Ga | 8. 12 I 0.23
1440.9 |  ps | 90.7 I 0.32 | 1512.7 |t “%Bi | 60.55 I 0.29
1442.2 | i | 31.55 Y 0.1310 | 1515.7 | “Np | 72.1 I 0. 122
1442.6 | 7 2.295 H 1.40 | 1516.3 | e | 55.4 I 1.02
1442.7 | o | 77.236 D 0.180 | 1516.3 | 4 | 911 I 0.43
1443.4 3% "Ga | 8.12 I 1.8 1517.2 | iy | 23.03 I 122
1443.4 3% "Ga | 8.12 I 1.8 1518.4 | “r | 2.825 H 2.15
1443.7 | ", | 39.5 I 2.5 1521.1 | g, | 39.5 I 0.80
1445.0 | g | 32.5 I 0.97 | 1524.6 | P4 | 911 I 0. 47
1445.1 | iy | 60.20 D 0.330 | 1524.6 | % | 12.355 H | 18.08
1445.5 | ", | 911 I 0.1422 | 1526.3 | %5, | 60.20 D 0. 409
1448.4 | 7 6. 58 H 0.32 | 1526.8 | 'Psp | 4.366 H 0. 548
1450.2 | g | 2.49 H 0.61 | 1528.1 | gy | 13.517 v 0.279
1450.5 | %y | 10.18 H 0.33 | 1529.8 | Sk | 2.825 H [10.9
1452.7 |  Tge | 1211 H 0.127 | 1530.0 | "as | 90.7 M 2.5
1453.6 | ps | 26.24 H 0.108 | 1531.2 | "k | 176.3 M 0.36
1455.0 | e | 55.4 M 0.58 | 1533.7 | '™sp | 39.5 M 0. 90
1455.1 | Uiy | 23.03 M 0.47 | 1534.7 | | 31.76 M 0. 100
1455.2 | ™1 | 52.5 M 2.30 | 1538.0 | "isp | 23.03 M 0.5
1457.6 | 9 6. 58 H 8.7 1538.1 | g | 13.01 D 0. 100
1457.6 | "Ry | 13.517 v 0.497 | 1538.5 |t “Bi | 19.9 M 0. 398
1458.9 | e | 55.4 M 0.13 | 1538.8 | ge | 11211 H 0. 150
1459.1 |1 ®pc | 6.15 H 0.83 | 1540.2 | P4 | 9L.1 M 0. 47
1460.0 | 7B | 31.55 v .61 | 15415 | ] | 52.5 M 0.51
1460.8 | g .248E+9 | Y | 10.66 | 1542.4 |10y g
1461.2 | g | 9Ll I 0.95 | 1543.3 | 2VBi | 19.9 M 0.303
1463.8 | "By | 31.76 I 2.0 1544.2 | Ui, | 23.03 M 0.9
1464.8 | gy | 2.825 H 0.114 | 15458 | ™ | 9L 1 M 2.99
1470.0 | 1 | 52.5 I 0.76 | 1547.0 | “zn | 38.47 M 0. 122
1470.3 | Uiy, | 23.03 I .55 | 1552.0 | e | 55.4 M 0. 13
14717 3% "Ga | 8.12 I 0.193 | 1553.5 | 1", | 23.03 M 0.6
1473.1 | g, | 39.5 I 0.60 | 1555.3 | '¥cg | 32.5 M 0. 366
1473.8 | s | 9.65 H 0.168 | 1557.1 |f pc | 6.15 H 0. 178
1474.9 | By | 35.282 H | 16.39 | 1559.0 | ' | 23.03 M 0. 42
1475.5 | e | 2.49 H 0.42 | 1561.6 | '™sp | 39.5 M 0. 60
1475.8 | ", | 249.83 D 408 | 1562.2 | cd | 2.49 H 142
1476.6 | "Ge | 1L.211 H 0.253 | 1562.3 | ™y | 30.07 s 0. 163
1476.7 | 7 2.295 H 0.130 | 1562.3 | "0, | 249.83 D 122
1478.2_ 3% "Ga | 8. 12 I 0.30 | 1566.4 | 7 6. 58 H 1.29
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VRIINET| e, e | g | PO VBRI s, | e |
1570.1 | sp | 4.366 H 0.872 | 1674.7 | "co | 70.86 D 0.517
1570.3 |3 "ca | 8.12 T 0.97 | 1676.8 |3 "ca | 8.12 T 0.73
1573.5 | "™ | 55.4 T 0.22 | 1678.0 | 6. 58 H 9.6
1573.5 | ''sp | 23.03 T 104 | 1682.1 | 'cq | 2.49 H 0.70
1573.7 |  ge | 11211 H 0.70 | 1682.1 | gy | 15.19 D 0.272
1576.6 | 'cd | 2.49 H | 112 1683.2 | "o | 55.4 T 3.3
1578.0 | Ky | 76.3 T 0.129 | 1684.0 |f ?Bi | 19.9 T 0.214
1578.1 | " | 31.76 T 0.67 | 1685.6 | k- | 2.825 H 0. 66
1578.4 | cq | 2.49 H 0.14 | 1685.7 | sp | 9.05 H 0. 50
1579.8 | Zisp | 60.20 D 0.38 | 1688.6 | ZLa | 9l.1 I 0.237
1580.5 | ZAc | 6.15 H 0.60 | 1691.0 | iy | 60.20 D | 47.57
1681.0 | "™ | 55.4 T 0.13 | 1704.4 | "me | 55.4 I 0.58
1581.9 | 5, | 39.5 T 1.9 1706.5 | 6. 58 H 4.10
1583.2 | “gi | 19.9 T 0.705 | 1706.9 | cd | 2.49 H 1.00
1687.7 | ™o | 55.4 T .15 | 1707.9 | g, | 9.05 H 0.30
1588.2 | ZAc | 6.15 H 3.22 | 1709.9 | "ge | 1l.211 H 0.325
1591.4 | 1713.4 | ™A | 90.7 I 1.78
1593.2 | #sp | 9.05 H 0.50 | 1717.1 | "¢g | 32.5 I 0.107
1594.8 |1 “'i | 19.9 I 0.267 | 1719.7 | ge | 11.211 H 0.410
1595.2 |10 17210 | Tps | 90.7 I 0. 32
1596.2 | "L | 1.67858 D | 95.4 1721.8 | Ulg, | 23.03 I 2. 45
1596.5 | "'gu |  8.601 Y 1797 | 1722.7 | " | 9l.1 I 1. 52
1599.4 | 2'i | 19.9 I 0.324 | 1723.1 | 'cq | 2.49 H 2.01
1600.1 | ™5, | 4.366 H 0.579 | 1724.0 | sy | 9.65 H 0. 161
1602.0 3% "Ga | 812 I 0.29 | 1724.3 | sy | 4.366 H 0. 133
1603.8 | "y | 2.825 H 0.46 | 1724.9 | ©Ni | 2.51719 H 0.399
1607.6 | “Br | 31.76 I 0.40 | 1721.2 [

1608.8 | sy | 23.03 I 1.4 1727.2 | TGe | 11.211 H 0. 152
1611.2 | k- | 76.3 I 0.114 | 1727.7 | g | 32.5 I 0. 111
1613.8 | ™1 | 52.5 I 431 | 1729.6 |t “Bi | 19.9 I 2. 878
1614.1 | g | 32.5 I 0.137 | 1737.2 | s | 90.7 I 0. 11
1617.0 | "5, | 39.5 I 0.90 | 1738.2 | sy | 4.366 H 7.45
1617.2 % "Ga | 8. 12 M 0.129 | 1739.1 | 'cd | 2.49 H 0. 13
1618.2 | ", | 911 M 0.284 | 1740.5 | "k | 176.3 M 2. 04
1620.5 |1 2%Bi | 60.55 M 147 | 174L2 | ¥ | 31.76 M 1.6
1622.3 | ] 17415 | ] | 52.5 M 2. 56
1622.5 | 'S, | 4.366 H 0.208 | 1744.9 |3 "Ga | 8.12 M 4. 82
1623.4 | Ni | 2.51719 H 0.498 | 1749.8 | sy | 39.5 M 0.30
1625.1 |1 ®ac | 6.15 H 0.255 | 1750.2 | 'z | 16.749 H 1.09
1626.6 | s, | 39.5 M 0.60 | 1756.1 | s, | 23.03 M 113
1629.2 | 1 | 52.5 M 0.19 | 1756.4 | ™ | 9L.1 M 2.70
1630.6 |1 ®Ac | 6.15 H 151 | 1757.4 | 7 2.295 H 0.30
1638.3 |1 ®pc | 6.15 H 0.47 | 1762.6 | '™sp | 39.5 M 2.5
1642.0 |  Tps | 90.7 M 0.16 | 1764.5 |f 2B | 19.9 M [ 15.30
1643.3 | iCs s 1768.2 | g | 9L.1 M 0. 24
1643.6 | "¢ | 55.4 I 0.27 | 1770.2 | i | 31.55 v 6. 87
1644.3 | ] | 52.5 I 0.39 | 1770.8 | ™ | 9L1 M 0.19
1644.3 | 4 | 9L.1 I 0.237 | 17714 | %o | 177.236 D | 15.41
1646.0 | ""re | 33.25 H 1.20 | 1773.2 | ™, | 55.4 M 0.53
1646.2 | "¢ | 55.4 I 0.22 | 1778.3 | '¥cg | 32.5 M 0. 137
1650.3 | By | 35.282 H 0.739 | 1779.6 | ™Br | 35.282 H 0. 1112
1651.4 |  “isr | 9.65 H 0.291 | 1779.9 | Sgp | 17.773 M 0.238
1652.1 | icd | 2.49 H 0.28 | 1785.5 | s, | 9.05 H 0. 40
1652.2 | "cq | 3.36 H 0.47 | 1787.7 | ps | 26.24 H 0.293
1655.2 | 1 | 52.5 I 0.23 | 17912 | 6. 58 H 7.72
1655.6 | s, | 39.5 I 0.80 | 1791.9 | "as | 90.7 M 0.97
1656.1 | ™S, | 4.366 H 1311 | 1797.5 | e | 55.4 M 0. 14
1661.3 | 2'Bi | 19.9 I 1047 | 1803.7 |

1666.5 |1 “Ac | 6. 15 H 0.178 | 1806.5 |3 "Ga | 8.12 M 0.28
1669.5 | cd | 3.36 H 0.63 | 1806.7 | 'Psn | 9.64 D 0. 15
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(keV) (%) (keV) (%)

1806.8 | '] | 52.5 M 5.55 | 1963.7 | "Co | 177.236 D 0.707

1810.7 [ ®yn | 2.5789 H | 269 1965.8 | Ulgp | 23.03 M 1.3

1810.8 | %o | 77.236 D 0.640 | 1966.0 | ™Ry | 15.19 D 3.9

1811.0 | ] 1967.8 | "o | 55.4 M 0.13

1818.7 | " | 31.76 M 0.24 | 1969.9 |"ics s

1821.2 | gy | 23.03 M 122 | 19710 [ "Ga | 8.12 M 0.20

1822.2 |0y 1981.3 | g | 32.5 M 0. 14

1820.8 3% "ca | 8.12 M 190 | 1984.6 | lg | 23.03 M 0.42

1830.7 | 6. 58 H 0.58 | 1995.6 | s | 90.7 M 1.35

1835.7 | as | 90.7 M 146 | 1997.3 | Tcq | 3.36 H | 26.2

1836.0 | ™Ry | 17.773 M 2281 | 1997.4 | g, | 39.5 M 2. 10

1838.4 |1 “gi | 19.9 M 0.350 | 1999.3 [ "6a | 8.12 M 0. 40

1810.6 | 7

1812.6 | Ky | 76.3 M 0. 139

1846.5 | ge | 11.211 H 0.177

1847.3 | %y 3. 54 H 0.36

1847.4 |t “gi | 19.9 M 2.025

1851.6 | 'z | 16.749 H 0.31

1854.3 | gy | 23.03 M 1.2

1854.4 | gy | 23.03 M 1.2

1856.4 | cq | 2.49 H 0.25

1857.4 | gy | 15.19 D 0.240

1866. 6 136(35 s

1867.3 | cg | 2.49 H 0.11

1870.8 | e | 55.4 M 0.44

1871.6 | ®p | 4.366 H 0. 356

1873.2 |t “gi | 19.9 M 0.214

1877.0 | gy | 15.19 D .51

1877.5 | g | 31.76 M 112

1881.2 | e | 55.4 M 0. 18

1884.4 | 'y | 39.5 M 0.70

1885.6 | "o | 55.4 I 0. 80

1887.3 | ", | 9l.1 I 0. 14

1887.7 | e | 33.25 H .31

1892.8 | ™k | 2.825 H 0. 14

1893.0 | " | 55.4 I 0. 12

1894.0 | A | 90.7 I 0.29

1896. 1 |t “gi | 19.9 I 0. 149

1897.6 | " | 31.76 M| 146

1901.3 | ", | 9l.1 I 7.16

1908.7 | gy | 2.825 H 0. 100

1915.7 | gp | 23.03 I 1.0

1917.8 | %y | 10.18 H 1.57

1921.0 | as | 90.7 M 0. 81

19211 | 7 2. 295 H 1.23

1923.3 | ", | 9Ll M 0. 19

1923.5 | ™as | 90.7 M 0.76

1925.9 | Ui | 525 M 0. 18

1927.3 | 1 6. 58 H 0. 296

1933.6 | P, | 9Ll M 0. 1422

1937.7 | gy | 15.19 D 1.94

1940.6 % "Ga | 8.12 M 5.4

1945.5 | "

1946.3 | gy | 15.19 D 0. 165

1948.0 | 05, | 39.5 M 1.20

1949.4 | ", | 9Ll M 0.38

1956.4 | sp | 23.03 M 0.8

1957.5 | 'cq | 3.36 H 0. 16

1961.5 | P, | 911 I 0. 1422

1962.8 | "
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i L St s [ VB3 SN o SN = BRI S
R4 F ] EHMRHAS | CEmEy | 7R (g\;ﬁ A f;gg;;) ﬁiglj/j; ﬁimij/;g%éﬁ
oy | 27.704 3 D 320. 0824 4 9.910 10
“hin | 312.20 20 D 834. 848 3 99. 9760 10
14. 4129 6 9.16 15
122. 06067 12 85. 60 17
oo | 271,74 6 D 136. 4736 3 10. 68 8
570. 09 20 0.0158 10
692. 41 7 0. 149 10
142. 6510 20 1.02 5
192. 343 5 3. 08 12
334. 80 20 0. 270 12
MFe | 44.490 9 D 382.0 4 0.018 3
1099. 245 3 56.5 19
1291. 590 6 43.2 14
1481. 70 20 0. 059 7
e, |1925. 28 v b 1173. 228 3 99. 85 3
1332. 492 4 99. 9826 6
%570 | 243.93 9 D 1115. 5391 20 50. 04 10
. | 64849 . b 514. 0049 22 96 4
868. 06 5 0.0120 7
850. 6 8 0. 065 13
| 106, 627 o1 b 898. 042 3 93.7 3
1382. 2 10 0.021 6
1836. 063 12 99.2 3
9cd | 461.9 4 D 88. 0336 10 3. 644 16
g | 115. 09 3 b 255. 134 10 2.11 8
391. 698 3 64.97 17
19. 80 6 0. 0204 10
35. 489 5 4.37 5
58. 43 0.012 6
116. 955 11 0.263 4
172. 719 0. 191 8
176. 3140 20 6. 84 7
178. 842 5 0. 0337 24
198. 654 11 0.0128 6
204. 138 10 0.317 7
208. 077 5 0.248 5
125, o 75856 o v 209. 32 9 0. 045 3
227. 891 10 0. 1311 23
321. 04 4 0.416 5
380. 452 8 1. 517 17
408. 065 10 0. 184 3
427. 874 4 29. 6 3
443. 555 9 0. 306 4
463. 365 4 10. 49 11
600. 5970 20 17. 65 19
606. 713 3 4. 98 6
635. 950 3 11.22 15
671. 441 6 1. 791 19
53. 1622 6 2. 14 4
79. 6142 12 2. 65 5
80. 9979 11 32.9 4
160. 6120 16 0. 638 6
¥, | 10.551 11 y 223. 2368 13 0. 453 4
276. 3989 12 7.16 5
302. 8508 5 18. 34 13
356. 0129 7 62. 05 19
383. 8485 12 8.94 7
242. 738 8 0. 027 3
Beg 2. 0652 4 y 326. 589 13 0.0162 10
475. 3650 20 1. 477 7
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i L St s [ VB3 SN o SN = BRI S
R4 F ] EHMRHAS | CEmEy | 7R (g\;ﬁ A %’;\1 /(V;vv) ﬁiglj/j; ﬁimij/;g%éﬁ
563. 246 5 8.338 14
569. 331 3 15.373 17
604. 7210 20 97. 62 11
1310 5 0652 . v 795. 864 4 85. 46 6
801. 953 4 8. 688 16
1038. 610 7 0. 990 3
1167. 968 5 1. 790 5
1365. 185 7 3.017 8
Blos | 30.08 9 Y 661. 657 3 85. 10 20
P0e | 137.641 20 D 165. 8575 11 79. 90
121. 7817 3 28.53 16
148. 00 5 0. 0205 11
212.43 11 0. 0207 6
244. 6974 8 7.55 5
251. 633 9 0. 0670 19
271. 08 4 0.0715 19
275. 42 4 0. 0346 9
295. 9387 17 0. 440
315. 10 3 0. 0399 11
316. 13 13 0.0101
324. 83 3 0. 0681 19
329. 41 5 0.1213 25
340. 46 10 0. 0266 8
344. 2785 12 26. 59 21
351. 66 5 0.0106 8
367. 7892 20 0. 859 6
411. 1165 12 2.237 13
416. 02 3 0. 1088 20
443. 9607 16 2.827 15
444. 01 17 0. 298 11
482. 33 5 0. 0247 8
488. 6793 20 0. 414 4
493. 54 4 0. 0303 14
503. 467 9 0. 1524 20
seg, | 13,517 " v 520. 24 4 0. 0534 17
523. 13 5 0.0153 7
526. 88 5 0.0120
534. 25 5 0.0410 11
556. 48 10 0.0177 7
562. 98 14 0. 0202 19
563. 986 5 0. 494 5
566. 438 6 0. 131 4
586. 265 3 0. 455 4
595. 61 12 0. 032 11
656. 489 5 0. 1441 23
671. 155 14 0. 024 5
674. 64 14 0. 169 4
675.0 0.0213 8
678. 623 5 0.473 4
636. 60 5 0. 0203 7
688. 670 5 0. 856 7
696. 87 19 0.016 8
712. 83 5 0. 0955 25
719. 346 7 0. 250 8
719. 36 14 0. 095 4
728. 04 4 0.0111 4
764. 88 4 0. 189 5
768. 96 4 0. 082 5
778. 9046 24 12.93 9
794. 78 5 0. 0263 16
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i L St s [ VB3 SN o SN = BRI S
R4 F ] EHMRHAS | CEmEy | 7R (g\;ﬁ A %’;\1 /(V;vv) ﬁiglj/j; ﬁimij/;g%éﬁ
805. 71 9 0.0152 6
810. 451 5 0.317 3
839. 36 4 0.0177 6
841. 574 5 0. 168 3
867. 380 3 4.23 3
896. 59 9 0. 0670 22
901. 19 5 0. 0854 25
919. 337 4 0.419 5
926. 31 5 0.272 4
930. 59 5 0.0729 19
958. 63 5 0.0197 11
963. 367 7 0. 140 7
964. 057 5 14. 51 7
974. 09 5 0.0136 8
990. 18 5 0.0314 14
1005. 27 5 0. 659 11
s | 13,517 v ¢ 1084. 0 10 0. 245 8
1084. 38 11 0.0106 8
1085. 837 10 10. 11 5
1089. 737 5 1. 734 12
1109. 18 5 0. 189 7
1112. 076 3 13. 67 9
1170. 97 9 0. 0372 16
1206. 09 16 0.0130 14
1212. 948 11 1.415 9
1249. 94 5 0. 187 3
1261. 35 5 0. 0335 14
1292. 78 5 0. 101 3
1299. 142 8 1.633 11
1348. 10 7 0.0173 8
1363. 78 5 0. 0258 6
1408. 013 3 20. 87 10
1457. 643 11 0. 497 5
1528. 10 4 0.279 4
2B | 46. 594 12 D 279. 1952 10 81. 56 5
26. 34460 20 2.27 13
32. 18 0.0174 5
33. 1960 10 0. 126 4
2y | 439, 6 6 v 43. 420 3 0.073 8
55. 560 20 0.0181 18
59. 54091 10 35.9 4
98. 970 20 0. 0203 5
102. 980 20 0.0195 5
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Heth

| e | e PO0F s 2 | ko | P00
14. 4 e | 271,74 D 9.16 656. 5 2p, 13.517 Y 0.1441
26.3 Mam | 432.6 Y 2.27 661.7 Bieg 30. 08 Y 85. 10
33.2 Mam | 432.6 Y 0.126 671. 4 1255} 2. 75856 Y 1. 791
35.5 125g}, 2. 75856 Y 4.37 674.6 520, 13.517 Y 0. 169
53.2 1334 10. 551 Y 2.14 678. 6 52p 13.517 Y 0.473
59. 5 Mam | 432.6 Y 35.9 688. 7 520, 13.517 Y 0. 856
79.6 13384 10. 551 Y 2.65 692. 4 oo | 271.74 D 0.149
81.0 13584 10. 551 Y 32.9 719. 3 520, 13.517 Y 0. 250
88.0 19cq | 461.9 D 3. 644 764.9 1520 13.517 Y 0.189

117.0 1255}, 2. 75856 Y 0. 263 778.9 520, 13.517 Y 12.93

121.8 1520y 13.517 Y 28. 53 795.9 Bieg 2. 0652 Y 85. 46

122.1 o | 271,74 D 85. 60 802. 0 Bieg 2. 0652 Y 8. 688

136.5 e | 271.74 D 10. 68 810. 5 1520 13.517 Y 0. 317

142.7 Fe 44. 490 D 1.02 834.8 Shin | 312.20 D 99. 9760

160. 6 13384 10. 551 Y 0. 638 841. 6 152p 13.517 Y 0.168

165.9 3906 | 137.641 D 79. 90 867. 4 520, 13.517 Y 4.23

172.7 1255} 2. 75856 Y 0.191 898. 0 88y 106. 627 D 93.7

176.3 1255}, 2. 75856 Y 6. 84 919.3 520, 13.517 Y 0.419

192. 3 Fe 44. 490 D 3.08 926. 3 152p 13.517 Y 0.272

204. 1 1255} 2. 75856 Y 0.317 963. 4 52 13.517 Y 0. 140

208. 1 125g}, 2. 75856 Y 0. 248 964. 1 520y 13.517 Y 14.51

223. 2 1334 10. 551 Y 0. 453 1005. 3 2, 13.517 Y 0. 659

227.9 125g}, 2. 75856 Y 0.1311 | 1038.6 g 2. 0652 Y 0. 990

244. 7 1925 13.517 Y 7.55 1084. 0 2, 13.517 Y 0. 245

255. 1 gy | 115.09 D 2.11 1085. 8 520y 13.517 Y 10. 11

276. 4 1334 10. 551 Y 7.16 1089. 7 2, 13.517 Y 1.734

279.2 203y 46. 594 D 81.56 1099. 2 Fe 44. 490 D 56. 5

295. 9 1925 13.517 Y 0. 440 1109. 2 2, 13.517 Y 0.189

302.9 13384 10. 551 Y 18. 34 1112.1 520y 13.517 Y 13. 67

320. 1 Sy 27.704 D 9.910 1115.5 7n | 243.93 D 50. 04

321.0 125g}, 2. 75856 Y 0.416 1168.0 g 2. 0652 Y 1.790

329. 4 1925, 13.517 Y 0.1213 | 1173.2 00 1925, 28 D 99. 85

334.8 %Fe 44. 490 D 0.270 1212.9 1520y 13.517 Y 1.415

344. 3 1525 13.517 Y 26. 59 1249. 9 52p 13.517 y 0.187

356. 0 13584 10. 551 Y 62. 05 1291.6 pe 44. 490 D 43.2

367. 8 1525 13.517 Y 0. 859 1292. 8 52p 13.517 y 0.101

380.5 12551, 2. 75856 Y 1.517 1299. 1 1520y 13.517 Y 1.633

383. 8 1334 10. 551 Y 8. 94 1332.5 00 1925, 28 D 99. 9826

391.7 gy | 115. 09 D 64. 97 1365. 2 B 2. 0652 Y 3.017

408. 1 1255} 2. 75856 Y 0.184 1408. 0 52p 13.517 y 20. 87

411.1 1520y 13.517 Y 2.237 1457.6 1520y 13.517 Y 0. 497

416.0 152p4 13.517 Y 0.1088 | 1528.1 152py 13.517 Y 0.279

427.9 125g1, 2. 75856 Y 29. 6 1836. 1 88y 106. 627 D 99. 2

443. 6 1255} 2. 75856 Y 0. 306

444.0 1520, 13.517 Y 2.827

444. 0 1525, 13.517 Y 0. 298

463. 4 125g1, 2. 75856 Y 10. 49

475. 4 Blog 2. 0652 Y 1. 477

488.7 1520, 13.517 Y 0.414

503. 5 1525, 13.517 Y 0.1524

514.0 s 64. 849 D 96

563. 2 Blog 2. 0652 Y 8. 338

564. 0 1520, 13.517 Y 0. 494

566. 4 1525 13.517 Y 0.131

569. 3 130 2. 0652 Y 15. 373

586. 3 1525 13.517 Y 0. 455

600. 6 125g1, 2. 75856 Y 17. 65

604. 7 Bics 2. 0652 Y 97. 62

606. 7 125g}, 2. 75856 Y 4.98

636. 0 1255} 2. 75856 Y 11. 22
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