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Analysis of Hot Particles
from the Nineteenth Chinese Nuclear Test Explosion
by Ge (Li) Gamma-Ray Spectrometry
(Continued Report)

Tadashi TATEWAKI

The gamma ray spectra of the hot particles (highly radioactive fallout particles)
due to the nineteenth Chinese nuclear test explosion on September 26, 1976 were obtained
by the use of a Ge(Li) detector with high resolution in the shield cave of iron plates
and lead bricks, 446 and 600 days after the explosion respectively., Without any
chemical processing, many nuclides were identified in the gamma ray spectra. The
nuclides of fission products such as %Zr, ®Nb, !0Ru—1!06Rh, 1258h, 4iCe, "4Ce — HPr
and BEu were identified. %Mn, %Co, %Co and '%2Ta as the induced radionuclides were
also identified. The ages of the hot particles were estimated by the activity ratios of
95Zr to %Nb, calculated from the observed emission ratios, Rpug, Reo, Rdo and Reo,
which represent the emission ratios of the gamma rays [%Zr (724keV)+%Zr (756keV)]/
%Nb (765keV), %Zr (724keV)/%Nb (765keV), %Zr (756keV)/ ®Nb (765keV) and %Zr (724
keV)/ [%Zr (756keV)+9Nb (765keV)], respectively., There was good agreement observed
between the actual ages of the hot particles and the ages of those estimated from
the emission ratio, Rp,, which was given correction of counting efficiencies for the
photopeak areas of above-mentioned gamma rays and was independent of the branching
ratio of the gamma rays %Zr (724keV) and %Zr (756keV). The youngest age of the
hot particles estimated by this method was 4 days after the explosion and the oldest

was about 440 days.
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r-ray spectrum of hot particles sample No.3 measured from Dec. 13 to Dec, 16, 1977, 443 to 446 days

after the 19th Chinese nuclear test explosion on Sept. 26, 1976. [50 keV~1600 keV]

Fig. 1.
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DR LI » 7 75 v FARZ P ARTT. ek Z® k%o Live time i3 650,697 sec
(7.531day) CTH b, =% F—HHIL 0~2000keV TH 5. Fig. 6 1z Ge(Li) HH%2
LU R FEHS0E B 01976412 15H 1 Live time 55, 225sec (15. 34 hour)
BT CTHIE LB No. 20 7 A227 P A UG, BDCB# Lich-khl, L=
NCEIRBLIOTRARZ P AOBBER L MA DB L0 TH B,
42 BEEOW

FIED &R T Ge (L) #IHARCHT 2 7§ = 5 4 & - B O 3R R R,
5Co(122. 1 keV, 136.4keV), 33Ba(81.0keV, 276.4keV, 356.3keV, 384.1keV),
87Cs (661. 6 keV), “Co (1173.2keV, 1332.5keV) B {HH L. = h BEBHEIED 7 5~
RIZPAPDRPN2FELCIY, =5 F —BIEME L HEEBGE Y RD. Thbb
MBIV OB~ 7 D= F N F—BE X FTORBEE -7 DF v viaAlixi © 27k
ELT FRBFEI=FAF— E ORBE — 7 OFEAIE & O BARGBEIEE L —
7 D=FAF G Ei OERGEMED 2RI E LTHTRDETR - TEDI. Lk
BRI E ER OB BEOLEBY — 7 OEM =2 ¥ —(HE FOHEIR Y BE L.
COBMPEBEE—27DEE, B BE, EROESEERZES LOEEHE v e L —
2 I VRS, ThbDF— 22 R RIRTE~DEP BB LT, B -7 D=1 F —
B L CRED FER {77 » e,

A No. 3 # 19774212 A 183~16 H & 197845 J 18~19 BICHIE Lic b Do T,
FEINICATHSEREE O 7 =51 ¥ —{H% Table 1 iciz3. Table 1 7 b

Table 1. Assigned nuclides from the p-ray spectra of sample No.3
(No.14No. 2) measured on Dec, 13~16, *77 and May 18 ~ 19,
'78, respectively,

r-ray energy (keV) Assigned y-ray energy (keV) Assigned
Dec. ’1§7~16, May ’1§8ng’ Nuclide Dec. ,1§7~16, May ’lgglg, Nuclide
— 35.5 PrKae, 236.2 — 95 Nb
— 40,5 PrKs, 428.5 427.8 1258h
53.4 53.2 #4Ce 464.2 463.5 1255h
58.8 59.1 144Ce 512.0 511.1 { H°Rh
68.1 67.5 182 697.2 697.2 Anpibilation
80.5 80.0 144Ce 724.9 724.2 SZr
87.0 86.4 155En 757.4 756.7 BZr
100,5 100,0 82T 766.5 765.7 BNb
105.7 105.2 555y 811.4 810.6 Co
122.6 122.0 5Co 835.5 834.8 5Mn
134.0 133.5 144Ce 1121.9 1120.9 182Tg
146.1 e 41Ce, 182MTg 1189.6 1188.3 182Tg
152.9 152.5 182Ta 1222.1 1221.2 182Tg
176.8 176.4 1258h 1231.5 e 82Ty
179.9 180.2 182Ta 1489.5 1488.6 144py
222.6 222,2 182Tg
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Table 2,

Main nuclear reactions for the induced radionuclides
produced in the nuclear explosion.

RacIlIil(Elr?llcsl(ii de Main Nuclear reaction
#Mn *Fe(n, p) **Mn, 5Mn(n, 2r)*Mn
57Co ®Ni(n, 2n, B)¥Co
%Co Ni(z, p)**Co
82Ty 81Ty, 7)52Ta, *W(n, y)5%Ta, 92W(n, p)®*Ta
lSZmTa lslTa(n’ 7.)182772Ta
Table 3. Observed y-ray energies of photopeaks of assigned nuclides for
sample No. 3 on dates of measuring.
N Date of Measuring
. . y-ray energy
Nuclide Half life (keV) Dec. 13~16,’ 77 | May 18~19,"78
(446d) (600d)
MMn 303d 834.8 + +
5Co 270d 122.0 + -+
3Co 71.3d 810.6 + +
BZr 65, 3d 724.0 ; 756.7 4+ 4+ +
9%NbD 35.3d 765,7 + +
95" Nb 3.75d 236.2 -+ —
166R u—~1%R h 367d--30s 512.0 -+ +
128D 2.73y 176.8 ; 427, 8 ; 463.5 + 4+ + o+ +
11Ce 32.5d 146.1 + —
144Ce 284, 2d *35,5 ; ¥%40,5 ; 53,4 ; N + 4+ +
59.1; 80.5; 133.5 + +
1Py 17.3m 697.2 ; 1489.5 + 4 + +
155Fy 1.8ly 86,4 ; 105.2 +  + +  +
182Ta 115d 67.5;100.0; 152,5 ; + + + + 4+
179.9; 222,2 ; 1120.9 ; + 4+ + + + +
1231.5 + -
182m g 16.2m 146.1 + —

* Characteristic X-ray of PrKa,
#% Characteristic X-ray of PrKg,

BRI E LT %Zr, ®Nb, 9mNb, 106Ru—96RhL, 1258, #iCe, 4tCe—4Py, 155Ey
Mn, 5Co, %Co, 2Ta 7%

PBEENTNBHZENDD, B S LT,

ho. T bFEESHERAIERE OB, LT ER S e ET L BB oS Lo

M e OROBFIGORRA Cicb D LFE 2 bh b, Table 2 0t D70 5 LML »
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HWF 5. Table 3 12308 No. 3 W& Fh 5 BAHERE DGR © — 7 OB MR L BiE 7
CRLIb D THBD. Table 1 & Table 3 B4 5 L 5 ICIBERE 446 H % X U600 H #%
BULICHECR LT, THRARZ PARIRERNERIFRER bR, e #Ce
(146. 1 keV) & 9"Nb(236. 2keV) % X 0% 18 Ta (1231. 5 keV) pURFa15 446 A D 7§ A
7 rACIIE SR APMERB 00 O THARYZ P ATENATELRL. ChIEEL
PrKa, & PrKs, OFFEXHOE— 7L EFRE 446 HD 7 EA X7 P AR bl a3
EFEH 600 HO 7 HEAR 7 P AR I LBl Twd, ZhidFbioc Btz 7z Ge(Li)

BHBOEEC I 5Lt Bbhb.

5. WEEETHOFESHEE

B.1. %Zr & ®Nb OHGEEIC LD FHFE
R 95 DRERINIKRDO LB D TH B,
K r(short) —— %Rb(short) » 95Sr(408) — ¥Y(10m)

957 (Ty=65. 3d) — =002 wsmNp (T,=3.75d)

a;=0.98
95Nb(7'3=35. 3d) ——%Mo(stable)

BZr ORATEREORIEINT BZr O X VIR 50 E GO T, %r B4 Eh, B
B2 Lo 5 3Py SRR A DA & LC b B T OEAREICIZ S Lo 2§ 0
LELD, EBRBIROBLIN DR o7 B £ 10505 SZr & SND OBEIEE Ra &
Tae,

Ri=1/ [Tl fng (ac sz—:-rlT)

as T Ts ~In2 (T1=T2Dt/T1T2
(Ti—To)Te—T) *

— T1
T, —Ts

asTs )e“lnz‘(T14T3)t/T1T3

<al~‘r A

(s (¢ —102:t/T2 —g—1n2:¢/T5 ):7@,

Tz— T3 Nm

+

(1)

+_§_1 e—1n2- (Tt~ T9/T1Ts N3°_}

3 10

s Ty, T, To i3 FhFh ®Zr, ¥"Nb, %Nb DB, a1, a: X FhFh %Zr

—%BNb, ¥Zr—%"Nb [k} 50K UT, N, Nao, Nao EFRFR =018 %

%Zr, ®"Nb, ¥*Nb OEREFHTH5. T1=653d, Te=3.75d, T3 =385.3d, a1 =0.98,
as=0.02 &< &,



1O ch EARR TN X BRI T O Ge (L) r A =27 br 2 P Y —IC X B 25

Ra==1/[2.17932 + 0. 002522¢0-17422¢
-9, 18186—0.00902111 + 2. 0697(6—0.00902111.‘ . e—o.lu?zzt)_]\[20/1\]10
+ 1. 8499¢-0.0000211% . N /N 0 @)

HIRFEOWRZ] t =0 DL & Neo=Nyp=0 D5, EEOKH t 1TRT S ¥Zr & "Nb
HAHREHE R E975 &, R@0H

Rag = 1/(2.17932 -+ 0. 002522¢™0-17432¢ — 2, 18]8¢0-008021117 (3)

IRFB 4 B2 D 1000 B bz AR S\, [F— OBt o iin 5 Rk
Ray 1 L HEES ORISR ES Table 4 ind. %7 Table 5 XM Tl b ot
SBEOBE R 95 W R BB E R O R F T e b BILRE I35 Weaver!d £

Table 4. Difference between the ages calculated from the formulas of R, and R,
for the same value of the activity ratio of 9%Zr to %Nb.

Nao/Nio + Nao/Nio leference((llf;geen ages
0.001 0.1
0.01 1
0.1 10

Table 5. Atom numbers of fission products belonging to mass chain 95 per 10*

fissions for instantaneous fission.

U-235 U-235 U-233 U-233 Pu-239 U-239 U-238

TH HE TH HE TH HE HE
Br -0, -0. -0, -0, ~0. —0. —0.6785
Kr 40.2162 | 10,1498 5,2437 | —0. 21,5942 2.9986 | 63.5720

Rb | 212.0843 | 111.1648 | 117,0820 | 58.6639 | 146,2832 | 88,8392 | 218.8706
Sr 277.1108 | 228.1295 | 284,1989 | 221.1415 | 230, 8687 | 230, 7380 | 192.0092
Y 04,4378 | 120.8313 | 179.1254 | 205.7845 | 96.3280 | 154.5029 | 42.1823
Zr 1.8908 | 13,5331 | 26.5186 | 47.5045 4,2790 | 25,4117 | —O0.

CHAIN 625.7403 | 483.8086 | 612.1685 | 533.0944 | 499, 3532 | 502.4903 | 517, 3127

U-235 U-233 U-238 Pu-239
FI FI FI FI

Br —0. —0. 11,0342 | —0.
Kr 40, 3640 5.2235 | 135.5079 | 18,7808 nuclear reactions resulting in the
Rb | 212.4956 | 117.0960 | 259,4009 | 125, 8819 product distributions given bene-
Sr 277.5660 | 202.0487 | 135.5079 | 199.9898 | ath them TH, HE and FI repre-
Y 94,7588 | 178.1896 | 11,0342 | 82,7369 | sent the energies of the bombar-

Zr 1.8911 | 26.3721 | —0. 3.6952 | ding neutrons for U or Pu, ther-
mal, 14 MeV and fission spectrum
CHAIN

YIELD 627.0754 | 608.9298 | 552,4851 | 431,0847 | respectively.

The headings represent the
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DF—2ERTLOTHB. ZOFEMND %r $TOBRBIEMBEZ LT, ®Nb & %"Nb
O IR LIRD TR EMGHDT, T 2Tk R DRI Ra %38, FgHE
A ERC L - CRd DIy, %Zr(724keV, 756 keV) @ 743 & ®Nb(765 keV) & *”Nb
(253 keV) O 7 A HEST HLERS B, PND(253keV) O 7 FUIBEMELIL WD
T, ThiTEE, kD 4FED emission ratio % 5. Tk b (PZr(724 keV) + ¥Zr
(756 keV)1/5Nb(765 keV), 9Zr(724 keV)/%Nb(765 keV), ®Zr(756 keV)/PNb(765 keV),
95Zr(724 keV)/[¥Zr(756 keV) + ®Nb(765 keV)]) % FIF Rby, Reo, Rdo, Rey &35
L, ThbBRROERANTEHLEINS.

Ruy = (a1/as)Ras, Reo = (au/da)Rao
Rag = (aiz/as)Ray, Reo = allRao/(a12Rao‘f‘a3)

)

I an, G \EFERFR SZr — ONb O & X5 74 %20 (724 keV) & %r
(756 keV)D A IEILTH B, Fie @1=0.98, @3=0.99 35 L O @;=0.98, a;=0.999 & Li=
&, Dkt an, a7 2 — 2 2 LTRE), R@)EHGES £ /K9 Rbs, R, R,
Reo DG EY BT EBTHE LEEC L TR LEFRITHD. Ny, No BNEEHOEE
1, KD Ruy DG HIC R E BV THELN S emission ratio OEEHRE, Ry, Re, Ra,
Re #AGIUT v

5.2 BERRBIUVER

TE LI 1A 2 AR VT, T %Zr(724keV), %Zr (756 keV), %Nb
(765keV) DRBE — 7 DERE (A7 v ) HThTh A, A, As L LIRB THOR
BN LT Th &, &, & 44T, LiL 480 emission ratio Ruy, Res, Rao, Re
DERELFNTHROFERRC LI RDERB.

R (B ) /o g

& & & & &y .
= Az A3 . A1 Az A3
Rag = 52/83’R°°_ 51/( 62+63)

FLhbEDOSED T HO=FAE—(HRFEE L THLEDT, FRHRLYTNTHELLE
Lfe & & D 4 fD emission ratio - FIFI R'by, Ry, R'dy, Rl 3758, ZThH
emission ratio lT&k oW 5.

R'sg = (A it Az)/Aa, Ry = AI/A3 }
R'ag = As/As, R'eq = Ai1/(As+ As)

(©)

Table 6 D{E% AV3R(E) F721i(6) X b kD724 emission ratio D EHIES Table 7
IRY. Zhb emission ratio OFEMNEE RA)OER L D ROACHHMEE ¥ Fh Fhxt
LU TRDIFE4EAL Table 8 & Table 9 /R4, & Zic Table 8§ & Table 9 i25%(4)
IZEoT a:i=0.98, 3=0.99 & L& s @i=0.98, @:=0.999 & LIcHAREE SR
RESHEELYTRT IO THS. FENo. 1 L5ENo. 210 X - THEEHE 4 H»H 80 H
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Table 6. Photopeak areas (counts) and counting efficiencies of
9Zr (724keV), 9Zr (756keV) and %Nb (765keV),

971 (724 keV) %71 (756 keV) Nb (765 keV)

Measuring

1
Sample date

Ay 3 A, ca Asg &g

Sept. 30, ’76 4564 | 0.007409 3929 | 0.007086 540 | 0.007002
Oct. 29, 76 55630 | 0.007203 66357 | 0.006879 68208 | 0.006794
Dec. 15, ’76 | 115909 | 0.015467 | 138502 | 0.014361 | 281986 | 0.014146
Dec. 16, '77 45576 | 0.019163 53470 | 0.018428 | 210016 | 0.018238

Z
S
TR SR

Table 7. Measured values of the emission ratios,

Sample Emission ratio
Measuring
Date Ry, f Ry, } Reo Rlco 1 R Rlgy Req Riey

No. 1 Sept. 30, ’76 |15, 17724]15, 72778 7.98756 | 8. 45185 | 7. 18968 | 7. 27593 | 0, 97532 | 1. 02126
Oct. 29, 76 | 1.73005] 1,78845/0.76924 0. 81559 0,96078|0,97286 |0, 39232 | 0.41341

No.2 Dec. 15, '76 | 0.85975/0.902210.37594 | 0. 41105 z 0.4838110.49117 0, 25336 | 0. 27565

No.3 Dec. 16, '77 | 0.45851 0.47161 | 0. 20653 | 0, 21701 } 0.25197 | 0, 25460 | 0, 16562 { 0, 17297

¥ T OMSHERTF DEARHET 5D, @:1=0.98, a3=0.99 DA & a:=0.98, ay=
0.999 DB A H I LCRTL, FhhZho% emission ratio i & b BE ot T 5
EATEEMTIIAR D BRI b, SIS URIRFEE 400 B BLLERE U e i
B\ CHGE SR iU No. 3 OXIET 2 FEAMERIL, »ish OENELT RS 2 Ebibn
B ERIhSEEISNRIESTEEEOBEMCTAEELE LI KB ORBHY,
DAZ Y EFY EFRE V. X HICH emission ratio WEHHRORIERIEE Z LIcEE

LB EBEERDWT, HEShIIGT 2FESHEEEEBRSH 4 0 & 33 BoB s
135 BB HNIo A, A 80 HOE M/ Y OENXFTDLHLI L 0N H
b, B3 446 H OB EICIEE ST 2FEAHECE LW ERSEbh T 5k
Miohb. Fio emission ratio Rey, Rdo, Feo FTzlt Ricy, R'do, "Reo 1T X o THHL
HIERF OES T T 25 L0 IO BB Z T CREATEEMEC A T Y #2UED, &
o> emission ratio & X ZEESHEEELR LRAER DV EHEL RO G LT OHE N
LT L. ZRIEKEL Rey F70il R've 10 X BEATEE ML 200 5 D o 8% 521
BT ENSBENRLD G LS. WEI6EI A0 H & 1977F 12 5 16 H
TR ERIE U5 No. 1 220k No. 3120\ -C, emission ratio Rue & R'oo L5
SEAWEEME %R Table 101K, BIBRE 4 HIE - S CRUSERE T O E4 5 T T
%D emission ratio Koy ThH R'vg THFEIC @3=0.99 L LTH, @3=0.999 L LTH
ESHEETIIR D ERS I CEME EFRE L DV, BRI 400 HLLE4f08 LS T
vh @s=0.999 & LEHHEoRIE 277 - emission ratio Ruy 1 X o TH LR IES
AR S BREND CHEEE L —F L TWB T EDDD. IRIRRE 600 Hi% - folf i
CRW TSR TYOESHEE ZRALD, BAEETELRsr ok, SHEBER N




Table 8.

in the case of «;=0.98 and @;=0.99.

Ages of the hot particlee samples estimated from the various emission ratios

Sample Branghing Age (days)
Date ratio , Mean Mean | True
a11/a; Rbo Reo Rao } Reo i value ! Rl ’ Rigy ‘ R4y ' Riey value | value
0.42/0.56 2.8 4.1 — 3.43 2.6 4.1 — 3.33
No. 1 0.43/0.55 2.9 4.1 — 3,47 2.7 4.0 — 3.33
) 0.44/0,54 2,9 4.0 — 3.43 2.8 3.9 — 3.33
Scpt. 30, 76 0.45/0.53 3.4 3.0 3.9 — 3.43 3.3 2.8 3.9 — 3.33 | 4.00
0.46,/0.52 3.1 3.8 — 3.43 2.9 3.8 —_ 3.33
Mean value 2.94 ] 3.98 — 3.44 2.76 | 3.94 — 3.33
0.42/0.56 32,1 | 34.6 | 29.7 | 32.55 30,0 | 34.1 | 26.1 | 30.76
No. 1 0.43/0.55 33.4 | 34.3 | 32.5 | 33.50 31.2 | 33.8 | 28.7 | 31.58
0. 44,/0. 54 34.3 | 33.6 | 34.9 | 34.15 32.0 | 33.1 | 31.0 | 32.17
Oct. 29, '76 0.45/0.53 33.8 | 35.2 | 32,9 | 37.5 | 34.85] 32.6 | 32,9 | 32.4 | 33.3 | 32.80| 33.00
0. 46,/0,52 36.1 | 32.2 | 40.0 | 35.53 33.7 | 31.7 | 357 | 33.43
Mean value 34,22 | 33.52| 34.92 | 34,12 31.96 | 33.02| 30.96| 32.14
0.42/0.56 81.0 | 85.3 | 79.0 | 82.15 71.2 | 83.4 | 65.7 | 74.40
No. 2 0.43/0.55 83.8 | 83.1 | 84.2 | 83.60 73.6 | 81.3 | 70.1 | 75.58
0.44/0.54 86.8 | 80.8 | 82,4 | 83.33 76.1 | 79.1 | 74.7 | 76.80
Dec. 15, ‘76 0.45/0.53 83.3 | 89.8 | 78.7 | 95.6 | 86.85, 77.3 | 78,6 | 77.0 | 79.4 | 78.08 | 80.00
0.46,/0.52 92,9 | 76.6 | 102.0 | 88,70 81.1 | 74.9 | 84.4 | 79.43
Mean value 86.86 | 80.90 | 88.64 | 84,93 76,12 | 79.14 | 74.86 | 76.86
0.42,/0.56 317 — 275 370.0 252 — 223 280.3 °
No. 3 0.43/0.55 372 — 329 406.3 278 — 252 298, 7
0.44,/0, 54 485 555 440 499.5 312 452 393 355.8
Dec. 16, '77 0.45/0.53 | 518.0 | 492 409 — 473,0 | 366.0 | 360 371 357 363.5 | 446.0
0.46/0,52 — 348 — 433.0 449 325 530 417.5
Mean value 416.5 | 437.3 | 348.0 330.2 | 382.7 |331.0

8¢



Table 9.

case of ,=0.98 and a;=0, 999.

Ages of the hot particles samples estimated from the various emission ratios in the

Sample Branctl)ing Ages (days)
Date raio Mean Mean | True
@ /a Ruo Reo Rqo Reo value ) Reo Riao Rieo value | value
0.42/0.56 2.8 4.1 — 3.43 2.6 4.1 — 3.33
No. 1 0.43/0.55 2.8 4.0 — 3.40 2.7 4.0 — 3.33
0.44/0.54 2.9 4.0 — 3.43 2.7 3.9 —_ 3.30
Sept. 30, '76 0.45/0.53 3.4 3.0 3.9 — 3.43 | 3.3 2.8 3.9 — 3.33| 4.00
0.46,/0.52 3.0 3.8 — 3,40 2.9 3.8 — 3.33
Mean value 2.90 | 3.9 —_ 3.42 2.74 | 3.9 — 3.32
0.42/0.56 32,1 | 34.7 | 29.7 | 32.50 30.0 | 34.2 | 26.1 | 30.65
No. 1 0.43/0.55 33.0 | 34.0 | 32.1 | 33.15 30.9 | 33.5 | 28.4 | 31.28
0.44/0,54 33.9 | 33.2 | 34.5 | 33.78 31.7 | 32.5 | 30.6 | 31.78
Oct. 29, '76 0.45,/0.53 33.5 | 34.8 | 32,5 | 37.0 | 34.45| 32.3 | 325 | 32,1 | 32,9 | 32.45| 33.00
0.46/0.52 35.7 | 31.8 | 39.6 | 35.15 33.4 | 3.4 | 35.3 | 33.10
Mean value 33.90 | 33.24 | 34.58 | 33.81 31,70 | 32.74 | 30.66 | 31.85
0.42/0.56 79.8 | 85.3 | 77.8 | 81.30 70.4 | 82.3 | 64.8 | 73.55
No. 2 0.43/0.55 82.6 | 83.1 | 83.0 | 8275 72.6 | 80.2 | 69.1 | 74.65
0.44/0.54 85.5 | 80.9 | 88.4 | 84.28 75.0 | 78.1 | 73.6 | 75.85
Dec. 15, '76 0.45/0,53 8.3 | 8.5 | 78.7 | 94.1 | 8.65| /6.7 | 77.5 | 76.0 | 78.2 | 77.10| 80.00
0.46/0.52 91.6 | 76.6 | 100.2 | 87.68 80.1 | 74.0 | 831 | 78.48
Mean value 85.40 | 80.92 | 88.70 | 84.33 75.12 | 78,121 73.76 | 75.93
0.42/0.56 302 — 264 336.7 244 — 217 268.0
No. 3 0.43/0.55 347 — 312 367.7 267 539 244 348.3
0. 44/0. 54 426 461 397 432.0 297 406 281 331.8
Dec. 16, 77 0.45/0.53 444 0 375 — 409. 5 343 | 338 347 336 341.0 | 446.0
0.46/0.52 — 328 — 386.0 403 308 450 376.0
Mean value 358.3 |388.0 |324.3 309.8 | 400.0 | 305.6
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Table 10, Ages of sample No.1 and sample No. 3 estimated from the emission
ratios Ry,, R'p, respectively.

Age (days)
Measuring
Sample date Ry Rlvq Tr{le
a;=0.999 | @=0.99 | 2;=0.999 | a;=0.99 vatue
No. 1 Sept. 30, ’76 | 3.39 3.42 3.27 3.30 4,00
No. 3 Dec, 16, 77 444 518 343 366 446, 0

E, BB X AREHER T oA EE LT 150 A2 50 H & O 500 A T HiF
R X - THEE L, AFEOBE LHERERED L.

6 = & &

1976 4F 9 F 26 HicfTh i reif 19 [HlspEEIR A BT X 2 MM RER T 2 /B85 443
Hinb 446 RSB LI 1977 12 A 13 B2BFE 12 A 16 Hichic b,  FoBFEs 600
FsB L7 19784E5 A 18 HAbEI4ES B 19 Hiohh <, Gelli) il B X 5 7 A2
7w A Y =R, DS OBGEREARET A ENTER. D5 bk
DELERIERE & UL BRI T 5 A ®Zr, ®Nb, Ru—'°Rh, **8b,
#1Ce ##Ce—1*Pr L L Eu #ET 52 N TE. FRBEMMESEL LT
4Mn, 5Co %Co MFE & h, X BICHHIIC 92Ta 2MH X ki,

WICHIBTEH 4 H, 30 B, 80 His L U7 446 HEOB Lo &8 I 8\ T, %Zr & ®Nb o
HEHREHT X A g Re R F D EAIEE 2T 72, D 5 % emisson ratio Rey, R,
Rey E12iL R'eo, R'ap, R'eo 1T L BENHEEEIDILILOFELZITTAT7 V235D,
F—D o et 5 Lii4 emission ratio W X AESMEEMEOMIC L AT v 237156
D, TR L emission ratio Ruy ¥F7cik R've 12 X 5 EAHETEETL 2305 Dk o
W&l s i e ot Gel) B A 5D, AL TEANZ b e s
— ZBD TE NIRRT DT, ®Zr (724keV), %Zr (756keV) ¥ X U' BNb (765keV) 255
B EEO i BRE S T 2 2 e 8 TE, BVBEVESEELLT
4% 1 ALAOHEETI AR EHEET 5 2 L2V T &7, FHRHEH 400 A DL EROE Lo
BHEET Y OES 2 HEET A8 41L BNb—— %Mo OB DT756keV BBO & X oHlklL
a3=0.999 & L, RO IERITE LTHE B S emission ratio Rue & VAUl E
EISECAEAHEEE B 5 & &b i ol

oo DB OWET S KDER & SN TR R TSR R Rl i o Rk
BRERCK LR SO ELE L E3. AW LIRIBZE S XA TEV i
REZFRR, BEWLESSEMERERAGEALECT L, By BHo B ERLL
U,
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