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223 =7

221

221 |'r

220

219 -.;3’

218

217 Al

216 oL

215 'Pa-f;"

214

213 Bi == "o Bim Py

212 ot

211 oSl

210 ksl
209 [ T1 —=FPb—=Bi el o e i

208 ) 'l -

207 Pt

206 v

2035 Tl

B1-12 #&A%TH
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R 14 ARSI IR ETCER

. eSS 3 s FEE (MeV) N
B | EE O PR o T
(a) A VATER
40
40 %) Ca
19K 0.012 o | B 3% 131 146 20
12710 K (11%) 40
18 Ar
137 Rb 27.85 46% 10 3 0.28 36 Sr
138
B - 1.436 Ce
H 57 La 0.089 1% 10'! B 0.21 56
K 0.788 56 Ba
462" Sm 14.97 1.07x 10" a 223 _ 60°Nd
ey 0.306 v eHE
Ha71°Ly 2.60 10 : 0.42
) 3x10 g 0.202 7
70°Yb
0.088
B 757 R 62.5 5% 10! B 0.0025 — %7 0s

PU, PRI =245%10°a
2
U, M =704x10%a
2
EAWE BT A R A BISR & -
L1
17% 140
Heb, PUNETHIRS], S BRAANFMAAAE, 225 P00 e .
ERPTAERT, U MR TR A TSR T RAR T, RN
1S3 Ao 228U JREAVABUA R — e, TR A RE SRR, B ER
FORERL,  2PU R EZRRIEL. H 2P0 E R S 0.7%, JFHYS 250 7 ik
AU TZB R E A

238U :234 U :235 U=1:-

U g U, BAPIRBREA RN 20Pu, PPu 5 PPU A REUUTE
J5, ATRMEARIREL. 2 Pu AR IR IV B BE Sh-ER IR SN e RIS 201

2. &Z=90)

HNRAGERE, FEN 11.0gem’® . EHESELE, £ ENRE T35
EIRT R S R . fE AR, A 6 NMFEIAZER, Bl 2°Th, *°Th(lo). *®*Th(RdTh),
BTh(UX)), 2’Th(RdAc). Z'Th(Uy). HEEEERRA 22Th, HAbJ IR ZER
FEIRK.

BTh &h 7 &R 2P Th, HAWRPEAL K U, 23U M 2Pu —FEAT DIfE
K. BRIET LM TR HAEME,  2Th WA 2R .

3. %E(Z-88)
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WARAGSE, RAESRLE, BN Sgem’ , EFUNARE, 55KIE
FHTH B Ra(OH),, AR A UMM R, B PRa. *Ra(MsThy). *Ra(ThX),
*PRa(AcX). ENIEAL, HPA)", FERFE A TS A A SR ORI
1), SHLE HARIE P )2 o0 A LA B AR5 T A8 P W) A e TR R i (AT
RE FH 68 AR TEUR PR AR

4. %,(Z=86)

EUERUES R, JBIETESAE, N 927g/1(0°C, 101325Pa), LSS HE 7.5
5%, 1£ 0°C K 101325Pa JE /1 N JERUK &Y. fEEHRAS, EANUANEME,
FEYRBF=A, 2RlET =AU R -

222Rn (Rn)
I, =3.825d
2
20R1(Tn)
I, =54.5s
2
219
Rn(An) T, =396s

2

AP, A A S TRz M. T AR ol 2, A
TP O REE R RRAIB « yaTER, AT LA IR B, IRZ R T
BRI TR AT o

A=A FARFE M ZEEIR, WE ENTRBUN YERE R E A2, 7] Lok
EATEERX Sy, M E e AR .

5. 4NZ~84)

ENNEREEE, A&, HEN 94gem’. TEARPEGA T R &
A, BN ILAIRETE TR, AR tE PoCly T, EMRA S K IRITE BU A,
NPT SRR R P IR A TR AR IR, R B R AT BRI

210po(RaF) T, = 1384d

218po(RaA) T, = 3min
2

216po(ThA) T, =0.15s
2

215po(AcA) T, = 1.8x10%
2

21%po(RaC’) T, = 1.64x10%
2

212 ' 7

Po(ThC") T, =3.05%107s

2

21po(AcC) T, ==0.56s
2
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Horpr 2o gk, EOURCERS A, UL midlE *''Po MCH ST Tr
VENIE *'Po [, LLFHRENTIK.

8. #4(Z=82)

HRGE, SRIRKE, BN 1135gem’. S mBE LA PbO. HinfiE
T-# HNOs, MEVET-H HaSOs K HCl. {ERIRBUSHE R, G LA FEN &K

210pp(RaD) T=7.02% 10’s
214pp(RaB) 7=26.8min
212pp(ThB) T=10.64h
211pb(AcB) 7=36.1min
206ph(RaG) fasE
207ph(AcD) FasE
208pp(ThD) e

HAPAABUE R R . =N ARGERMER, R’ =ASRIRBUNTE R34
RAT.

TEH R FAFTE R B R S A U R E——"0Pb,  (HACE ARG

TERGHER F o B A 81K 2°Pb, *Pb [ P, PHULHED Yy BT & Hii
B5 AU Y BUE BB R I LU, T CAEE T ARG

YN R B kL, BRI eE ) 2 F T R 5 fe Dol

1.4 RNHATVERZ T oA &8

1.4.1 CHzkit

— T RSB RN R T, @ O R — R CRH T, ATE
R R FAZ R T3S . KRZEHCELE T X MIEN . [FRA DR FECER
i R ECNRE R IICK T, TR TR P2 TEOORES, AP BURESER
ITRIEGSEE,  PRRERGHYIER. RIt—Fix w2 CR G il ReUH LR RE E AN R I CRL
T, Blhnsh RER RO CK T, BEECN 4.785MeV 2 95%, 4.602MeV
M5 5% 447, 4.33MeV [ 0.01% .

WA — L R T %, ECERRTHA THORE, BB E M Ch
¥, I 2?Po(ThC"), 4R35 22Po KR A% IEEHHMTCIEAR, U AERE N 8.784
MeV HICKIT; A& *2Po JR T 1% AN [FIRER KR SR TCREAS, T REEN 9.488
MeV, 10.417MeV il 10.536MeV 1CHi 1.

B2, BT CRAR AT B AR A U A 2R KR A% AT DAL T 235 s R B
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KA, TP R A o AR N 7T LA ) LRAS [F] E R ook 7

— R R TR AR R okl 7, A RERAR . RIS Ry
W, AAJLAARRERE, MARHEZIE N E, RRTBUERSIT, K2 H%
BT oS 2 R 2R

R 15, 1-6 J2 17 A VAR, BLAMP RS RN T Eolidkag s, XA
R ARYE R M E A BO SRR R . 10 PPU Bockn - T A BE A

E, =077 x4.196 + 023 x 4.149 = 4.185 (MeV)

FUAE AR CEFREREN) , 040 R0 sah 4R ER4L, WahEAa = 3 Eoda i
&, BI 28U, 2U A P0Th, 280 RAEodEds, FlrbAsE— EIREAS A [ ookl T4k n=100,
TREE E=4.185MeV, NIEFHIRFZEA KIoEESTRe B EAZE nE=100X4.185, %It Js
ERTF R A R S A R I odE Y e B S FME, B ICAR NS 1S T AN R A% R 1 odE i
e RAME. W 2P0 (KodE i i B S A R R RN fE E S AT 0% (B
SHREEMAED 2
nk
nk
B KM REEEATN 11.1%, 2°Th FAXTEEEBFIN 10.9%, BTl Ra
SRS AR BE B R ATN 31.8%.
R HAMESTod 262 HAE BRI R (RN T Eadgsit4) : 2°Ra, *Rn,
28pg, 2Mpo Fll 21%Po, HRLH AN REE EATN 68.2%.
WRrEESHARLAE, B 20 WERD, —WIENT, EXHEEHE R ]
i1
%/%%ﬁt/l\aﬁﬁﬂzli, 232Th\ 228Th\ 224Ra, 220R1’1, 210P07 212Bi&212P00 232Th
AR ook TR B /N (3.99MeV) , 212Po B 5T K] ook T RE B fik K(8.785MeV).

1.4.2 PBHLE

FIRTBUH L R I BT el i, R R m] BRI — B M Eo B 1-13
T RARS ERZ R BT 2t . A I BRI T2 TR A, FRZAE
BFFESRITN A fe AR N 7. AR TREER R 1, PRV I 7E BT 4L
(IS b 2ox IR e HL T

BARPHZIESI TR 15, RPPRTREEZIER KRR £y o PR AL
AR REMBRIT, 4 *MPb B H KR TP 91.5 ANPRIFIAEEZ 0.68MeV,
22 MBRITHIBERAN 0.35MeV, 6.3 MBRITIIREEA 0.98 MeV . **Pb [BSLEER
(0 B) 58 R RPN LA ELM(ZnE)Z A 11.5%.

% =9.8%
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R 15 HAZRNA. By

Ul 2 BaT£k VIR
BRI maues| gem | aE, ARk gm | aE, SRRl e | eE
WIRTHn | EMeV) | Zpf MR H | E(MeV) | Tpg Fir$in | EMeV) | £pF
L 23
U T(9280) 100 4.185 9.8 0.00023 0.112 0.5
0.187 0.048
35 0.103 0.148 0.093
234
UX, (34Th) 27 I
65 0.193 0.065 0.064
0.065 0.029
UX, +UZ 0.56 0.600 0.0019 0.250
23
(90*Pa) 1.44 1.370 0.0012 0.750
o785 230 0.0060 0.760
+ UZ
UX; + U 0.007 0.910
Pa
(91%Pa) 0.027 0.843 0.0037 1.000
0.003 1350 0.0002 1.680
0.0004 1.810
UL (5' Th) 100 4.756 111 0.0003 0.121 ~0
0.00017 0.253
23 0.00014 0.184
100 4.660 109 ~0
Io (90° Th)
0.0007 0.142
0.0059 0.068
P 31.8 41 2.1
Ra (' Ra) 100 4761 111 0.012 0.184 ~0
Rn (2 Rn) 100 5.482 12.8 0.00064 051 -0
RaA 100 6.002 14.0
.84
22 0350 0377 0352
RaB (3)* Pb) 115 124
91.5 0.680 0.189 0.295
63 0.980 0.052 0.285
RaB (}}*Pb) 0.105 0.242
0.021 5.448 ~0 10 0.380 27.6 0.016 2.446
0.011 5512 58.98 1.290 0.002 2410
11.99 2.100 0.004 2297
RaC (* Bi) 18.99 3.200 0.052 2.204
® 0.014 2117
0.001 2.090
0.001 2.017
0.004 1.900
0.008 1.862
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otk ATk VIR
PR mawees | me | eE, (R gR | eE, mRen R | eE,
HRL T n | E(MeV) | gk MK T n | EMeV) | pf Fr¥in | EMeV) | Epg
0.20 1.848 85.5
0.163 1.764
0.024 1.728
0.010 1.668
0.004 1.605
0.011 1.583
0.008 1.541
0.022 1.509
0.040 1.403
0.048 1.378
0.017 1.281
0.060 1.238
0.006 1.207
0.018 1.155
0.166 1.120
0.005 1.050
0.005 0.960
0.033 0.935
RaC (21 Bi) 0.004 0.885
0.009 0.837
0.015 0.806
0.012 0.787
0.053 0.769
0.004 0.740
0.007 0.721
0.008 0.703
0.023 0.666
0471 0.609
0.009 0.535
0.013 0.509
0.015 0.485
0.010 0.465
0.010 0.450
0.008 0417
0.013 0.395
RaC’ (33*Po) | 99.96 7.687 179
RaC" (3,° Po) 0.04 1.96 ~0
RaD (21 Pb) 100 0.023 0.4 0.0025 0.047 -0
RaE (3}° Bi) 100 117 19.5
RaF (3" Po) 100 5.301 124
ERELSAN 68.2 59 97.9
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