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0, 8178 4 a, BAW & 83B1
Al 1,71 10 §ANDY 19 175(77)}
W 97 [PR 90 267({53)}
bysz 7.46m fAFen n167(65); 82m PR 90 267(83)}
Class; Aj Ident: chem, genet PR 90 267(53)%
Prod: descendant ?2’ac  {PRO0 257(53), BkA4 Hyde2ly natural
source {PR 90 267(53), Rk54 Hyde2}
215
gar o

A; —0,540537 ANDT 19 175(77)}
# a99+%, 87 2.32¢107°% {PPa 11 521(50)}; 8~ ~Bx107*% {Nwis 32 44(44)}
Lysat 1.7785ms defay coine {lzF 25 1188(681)}; 1.7846 ms dafay coinc INIM 92 45(71)}; others: {PRSL 1814 183(42)}
Ctasa: AjIdent: genst JRMP 3 427(31)}
Prod: descendant 227Ac (fram naturol source or 22%Ra(n,y)?>Ra(f7)) {B4k64 Hyded}
o o, 7,.38648 mag Metr 7 65(71)}
ttg 7.3864 10 (99+7), 0439 6.9567 (m0.034%), agy; 5.9501 (m0.022%) mag [NP 35 232({62), CR 251 68(E0}, HPAc 34 240(61)}
others: NP A 140 385{70), UCRL-3877(57), CR 240 2138(55), RMP 26 1({54)]
¥ with a: 0.4387.5(y 0.0485%) Ge(Lj) CR 2668 1533(68)}
0.4389 {y 0.064.2%) C=(Li) NP A1 49 385(70}}
Yo.430 {7 0,026 to 0.044%, e, /y <0.05) Ge(li}, scint—semicond ya coinc |AFen n184(65), CR 2658 822{67)}
by sellevels): 0.271: 195 15ps defay coinc JNP A220 367(74)]; 0.402: 665 ps Dappler {NP A220 367{743}; athers: {JPPa 30 909(69)}

aégl:‘n levels — References

Decay: NP A149 3B5(70), NP A157 456(70), CR 266B 1533{68),
CR 2658 B22(67), MP 35 232(62), AFen n184(65), ND 22 207(77)
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—_— | f - » 0.834 0.0044% 87 ;g izi_
X4 Ly
u—— R o é\ g,;) ) 0.73% 0.0030% 357 _ EIQFI‘
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1y 2l8pPr levels — Refersnces (0720 gL -
H Pecay: FR C2 1841(70) 2égAC At 0.309 13 |ANDT 19 175(77}}
' g g JUCRL—10023(61)} 0
] Yy 0.122pu8  delay  coinc  {PRCO 1168(74)};
: 178
o 0.12 psddda g _~190%0, 77 / {PRC2 1841(71), UCRL—10023(6 1)} P othory,
T h 215F Class: A; Ident: excil JUCRL-10023(81)};-axcit, genst, crogs bomp,
T decoy charoc PR 2 1841(70)} g
87 Prod: 208pp(118,4n)  JUCRL—10023(61)}; ZOBPh('gF,4n)zsz0(2
. iPR c2 1341(70)&; 20571 22e, 4n)* P (20) PR G2 '941(?0()1)-
il ﬂ 09gi(2%e, a2n) S Pa{2a)  JPRC2 1841(70); *9p;11z, s h
; 215 At PR C9 1168(74)} ) 192n)
85 & 0y 9.364 15 (100%) semicond {PR C2 1841{70)}
& -1.2627{ANDT 19 175(77)} ;‘g&fﬁ%‘é@i’f;%’gég'ﬁ?g Ties(74)}
¥ o JNwis 32 44(44), PR 74 695(48)}
by /gt 0.102ms deloy coinc PR B1 782{51}} others: {PR 74 695(48)]
Clags: A;Ident: genet {Nwis 32 44(44), PR 74 635(48)1
Prod: descendant 227Pa jHKk64 Hydel} 215Ra
at a, 8.0264 semicond {LBL- 1666 4(73)} 88
i gy B.00r (99.95%), &, 7.60r (0.052%) semicond, .
;-, samicond—scint ay coinc WINC 28 033(66)} fl'.i i'ﬁfc‘ﬁf_’fg‘g; ;fs:)? 5,5;,1%}7 541(62)}
g others: PR 81 782(51), PR 74 695(4B), Nuis 32 44(44)} t,,zl 1.56/mms  {PRC2 '2309(70);; 1.72ms  |PR176 1377(58);
:!:i . ¥: 0,404 (weo k) scinf—semrcond ya coinc JING 28 933(66)} 1.6 ms [UCRL—10023(61), BAPS 7 541(62)} H ot
i Class: A; Ident: excit {BAPS 7 541{62)}; excil, genal, decay chargg ;
PR 176 1377(68),; moss spect JCI69 Kyota 548} Cl
218an Prod: Zzsﬁai(‘1'sa,5n)m {BAPS 7 541(62), PR C2 2309(70)3 L
Pb(180,30)2!9Th{e) PR 176 1377(68)}
b -1 7510001 1917507 o BTS00 ) e 8 OTa 13, 7o o
P ¥: a {PR 85 479(52)} g B.7015 (38%), @nyy 8.1758 (1.4%), a.p 7.8854 (2
genel: parent 2P0, not poreat 2''™Po, trom tevel scheme gem‘icond PR C2‘23§g}?705} Ty Beaz (2.6%)
PR C1 2115(70)} -
Lyszt 2,30 tops dotay coine {PRCT 2115(70)} ofj}ga;s._lgP[?z;?gl;?gat(sa), YadF 4 246(66), BAPS 7541{62),
Class: 8: Ident: genet {PR 83 429{52)}i genet, decoy charoc, excit
PR 182 1329(68)
Prod: Z2Th(a,9n)2MU(3a) [PR 85 429(52))  23pa(p,5n)2271(3a)
! PR 182 1329(69); 29Pn( %0, 3a)225Th(2a) IPR C1 2115(70)% 215A
: a: &y 8.6748(100%) semicond {PR C1 2115(70)] 89 C
o a, 8,672 semicond {PR 182 1329(69)}
oo others: {PR 85 429({52)} 4 5,955 JANDT 18 175(77)}
i 10 ms # 099.91%, EC+8* 0.092% [PR 167 1004{63)}
v _219 tisz 0.1745 PR 167 1084(68)]
! saRn levels — References BBRa Clazs: C(;JIdent.: excii, cross bomb, genet {PR 167 1094(68)}
i Decay: PR €1 2115(70) o Prod; *2IT1('%0,4n) PR 187 1084(68)}; 2°°T1{%0,6a)
| : 4 iPR 167 1094(68)f; 2181 ('“c,6n) IPR 167 1094(68)} t
i 3 0,31 _65% 74 ai 7.6045semicond JPR 167 1094(68)} |
§
L )
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bipat 1,225 {PR 176 1377(68)}

o+ 55.6 s 2748 0+ 23 ms 26 ms o 10 L5 Clasa: g'd Tdent: excil, dacay chorac, genet PR 176 1377(68)}
pb{*%0,7n) {PR 176 1377(68)]
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o & i 12 o 5% 8 by/z 0.14525 [UINC 25 143(63); 0, 15885 {PRSL 1814 183(42)l
cones 5 EC 0468 & . e Class: 4; Ident: genet {RMP 3 427(31)}
H ol & ¢ Op 1893 @t b 45 U8 Prod: descendant 225Th (k64 HydeZ} }
s Q, 7.8470 5o at ap§,77855mog {Metr 7 65(71), Ci71 Tedlan 1
2ggﬁn a B.778512 (994%), tys 5.985 (0.002147) ™%
o {CR 255 1804{62), CR 254 3854(62)}
others: RMP 26 1(54)} ot
- Qy 820t 10 v: 0,B0482 (y 0.00184%) Gefli), Oefti)—Ge(Li} ¥Y
. NP AZBA 1 (77}
! aa(d): {ZNat 230 1673(68)1
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At 6.644 24 JANDT 19 175{77)}

A: 12.141.36 IANDT 19 175{77)} w: «§PR 176 1377(68) B 16 64170y, PR 1 2115(70
¥ o {PR176 1377(68)} by tip ™10 Ms {estimoted from a—decay theory) . 7.0506 JANDT 19 175(77% ty szt 1,52#5 delay co(inc){‘PR c1 21 15(5’0)})3
tyspt 0.2027ms PRL 31 323(73)}; others: {PR 176 1377(68)} Class: E{;)gden;.édecay charac, cross bomb PR 176 1377(5 ® aiPR B! 782(51) Class: A; Ident: excit, decay charac {NP A149 541(70)}; excit, cross
Clags: B; Ident: excit, decay charac PR 176 1377(68) Prod: 203Ti(2%e,6n) {PR 176 1377(68)}; 20¢ ' B . 75ms §PRC5 942(72)imEms (est) iPRB1 782(51)
i Pb({0y Wiz O bomb, decay charac {PR C1 2115(70)}
Prod: *°Pb(1%0,50) PR 176 1377(68)3 {oR 176 1377(68)} ®1p82) JBY/Z g [dent: genst {PR 75 314(49), PR 8 782(51)} Prod: daugnter 222Th {NP A149 641(70), PR C1 2115(70)}
a: 9.250 16 semicond 1PR 176 1377(68)} a: B.340 10semicond PR 176 1377(88)} esBi = endant 228Pa §PR 75 314{49), PR 81 782(51)} ' .
Rerod: d¢ ; a: 8.3928semicond NP A149 641(70)}
Ws; o, 7.867 2 semicond LBL—1666 4(73)} 8.384 10 semicond {PR C1 2115(70)}
" 785110 (93%), a4 771670 (<0.5%), osgp 7.55670 (5%),
" a330 7.526815 (1%), o499 7.36870 (<0.5%) semicond,
= - semicond—sciat ay coinc {SFen 30 n4(84)}
A 218 qmosen) others: {PR C5 942(72), PRB1 782(51)} zégAC
66 5 A: 10.837 16 {ANOT 19 175{77}}
. w: g PR C2 1841(70)}
o+ 382354 2124',241, m n+222 38s = 5s ! o+2222.8 ms 252.72ms sty levels — References 5 s genet: parent 24Fr {PR C2 1841(70)}
222 % {g : 49 & (0 & % ty sz 0.274us defay coine PR G2 1841(70)}
BGRn 87Fr BSRa SQA((:I =9 QOTh 91 Pa pecay; SFen 30n4(64), PR C5 942(72) Claés: A TIdent: excit, cross bomb, decay charac, genst
o (¥0.01-0.1% o o (43 {PR C2 1843 (70)}
Prod; doughter 22%Ra {PR C2 1841{70)}
Q, 569050 3@ Q, 5814 24 Q, 6676 ¢ 0, 71418 2 Q, 81287 Q, BE9I7 31 i a: oy 9,204 15 semicond {PR C2 1841(70)%
O o+ 010 us g
L 0.27 us 218Th ~0.7 ms o 93% 2.9 ziaTh
5 B~ 90 JL . g0
L 218Ac 218Fr -
[ o 308mooah .25 89 & ; 87 A: 12.362161ANDT 18 175(77)}
£ 218 ~ ~07 ms o : @ o iPL 458 244(73), PRL 31 323(73)}
84P°® 218‘“ Bom ' Ogg 1625 22 ;! L., 967ns defay coinc {PL 458 244(73), NP A217 253(73)}; 1228ns
85 218 14 us Q, G847 10 " v :
Oroa+% o Fr L & KS o iiea 5 delay coinc {PRL 31 323(73%
99.9% 87 218 B Class: A; Ident: genet, excil, decay charac {PRL3I 323(73),
1 33Ra O, 9377 10 PL 455 244(73), NP A217 253(73%
Qg- 0256 13 Og- 2887 13 o 9 Prod: 2955150, 4n) JPRL 31 323(73); 20Bi(N,5n) {PL 458 244(73),
Q, 6.11488 10 Q, 6883 5 Qg 1838 5 g A — 21 9 (JMD: EB) NP A217 253(73}}
0+ a5ms Q0406 14 q, 64T & ' oc 9,664 10 (100%) semicond INP A217 263(73), PL 458 244(73)
0= 218 0, 80143 2 q.682 semicond JPRL 31 323(73)}
BGRn ] others:{PRC221 15(700%
o @2 21.8m w2+ 11.435d (62 2.2m 0.66s 8 ms
q, 7.2664 20 223, {L 223Ra AL 2235, 1\7 223Th lL 223p, 4;
218 218R 87 38 89 90 91
84P 0 86 it Y =0.005% o ¥ 99w o o
A; 8.354637 JANDT 19 175(77)} A: 5.2125ANDT 19 175(77)i o, 8438 Qy BIT9L 4 q, 67839 10 Oy 748110 0, 834520 1.05 15
@ o 894%, A 0.0185% {Cf58 NPPeris 91C};  others: # oPR74 531048 . 2191
jOesS 161p2 51(52)1 typet 351ms delay coinc {JINC 25 143(63)} 392ms deloy coint iy 9/2-} 7 MS a0 h
by gt 3.05m {RMP 3 427(31)} INIM 92 45(71)}; others: {UCRL-951 1(51), PR 74 591(48)} : AL o
Class: A;Ident: chem, genet {RMP 3 427(31) Class: A:Ident: genet {PR 74 591 {483} i 0.9m 219AC
Prod: descendant 228Ra, from natural source {Bk64 Hyde2} Prod: descendant 230U {Bk64 Hyde2} E 219 89 A 2810 27
a: ap 6.0025516mag {Metr 7 65(71), Cf71 Tedton i} a: o 7.1332s5emicond {LBL-1666 4(73)} ) " 85At ﬁ_ o g 2
o, 6.002 (99+%), a3y 5,181z (0.0011%) mag agge 6.542 (0.1 65%) semicond—scint ay coing i o =3% Q, 9.514 20
{Cf58 NPParis 910} semicond—scint ae coinc jUCRL—11028(63) 4 ~07% i0ms 0. 2183 21
others: jJPPa 24 854(63), CR236 1016(53}, PR5418(38), others: JPR 119 796(60), PR 104 91 (56), I_DR 74 591(48)} . 519 ch 3.826 "
PRSL 157A 183(36)} ¥: 0,609316 (y0.1246%) cefii), Ge(Li)-Ge(Lti) »¥ coing O 170 8 (5/2)r 3965 SBRa s = 219
aa(6): {ZNat 23a 1673(68)} NP AZ70 175(76)} ] ) ond h 0, 639 § 270 (9/2)- 0020 s 85At
0.6094 10 (y 0.20%, efy 0.0226) Ge(Li}, scmt-semrc;gtsg) ] BBRn 219F o
coinc, scint-semicond ea coinc JUCRL-110 g . 87 r 0 0761 15 A: 10,538 §ANDT 19 175773
218 _ o+ 3.B235 d PC64 Lederer} R o e v a~O7%, f- 3% PRS0 267(53)
— N A E . g
gaPo levels — References e others: JUCRL—9511(61), PR 104 91(56), PR96 1568(54)31.1 : Coaus o 0 8w e 0.8 b 80 267(53)}
Decay: PR 102 464(56}, Ci58 NPParis 910 BGRn t1/2(0.324):<30 ps defay coinc {KDVM 32n12(60% : o 694632 10 o 7453 4 Clabe: B; Ident: chem, genst {PR 90 267(53Y%
a " Prod: descendant 227Ac  {PR 9O 267(53)f; notural source
o PR 60 267(53)%
o 0.675 _0.0005% 10 a: .28 jon ch jPR 90 267(53%
K1 249 & 0.512  ©0.078% /.9 gé",lin levels — References I(ﬁﬁ)
Decay: PC64 Lederer, UGRL—11028(63), PR 119 706(60), PR 104 SHSEN
NIM 75 66(6%), NP A270 175(76) 219 Rn
0+ g 99,9% Lo ‘ 86
o306 m - .
21 " B.830737 {ANDT 12 175(77)}
gaF 0 o+ 38 5, |+ aite 35 232(62)}
222Ra d Yuit 3.96 18 JJING 28 2771(66)k; 4.0055s {ZNat 160 577(61)i3.925 RMP 3 427(31)}
o, s B8 & Ident: chem, genet RMP 3 427(31%
c,? ‘?f dy 8 ; i) 2
S & a descendant 227Th jBk64 Hyde2
o' o'e" o 0.0040%_%.7 0, 6,81929 27 mag {Mstr 7 65(71), Cf71 Tedton 1}
218At 2415) @OAD S 2 8423 5.0044% 65 ay6.8189 (81.0 16%), 071 6.5527 {11.55%), apgy 6.5289 (0.121%), t4pp 6.4246 (7.55%), ag,; 8.3117 (0.0546%), age 5.2235 (0.00265%), dgr7
a5 —_—] f,\'-—g,\'—&lﬁ-—-m i §.1588 (0.0174 16%), dags B, 1476 (30.0026%), &7y, 6.1019 (0.00305%), ags. 8,0007 (0.00445%) mag INP 35 232(621
—_— & . o, 0.8531 L BS=SR N0 &g, (reassigned to 2R, agey 5.847 {0.0037%}, opss 3.786 (~0.001%), other & groups observed semicond—-scini ay coinc,
A: 8,099 13 §APiDT 19 175(77)3 § ‘,pr semicond—semicond ae coinc JAFen n184(65)%
& «99.9%, f~ 0.1% JCR 227 1090(48), JPPa 10 95(49)} . ' 5 E i oy LA others: SNuoC s10v25 1314{62), HPAc 34 240(61), CR 251 68(80), UCRL-3877(57), RMP 26 1{54), CR 202 1274(363%
tyyg 1.58%t,%2.05 {CR227 1080(48), JPPa 10 95{(49)}; others: 2+ ] o 32422 3.0 {norm: yg 7, (¥ 101%), from level scheme) 0.13071 (t,1.0525, e/y 4.6, L1/L32.45 L,/L; 2.84), 0.22205 {,0.287), 0.271205 (1,100,
fhwis 31 208{43)} . 8 3 /v 0215 kL 1,640, oLy 0.51647, /Ly 1.03582), 0.29403 (1,0.59 1), 0.40182(1,65.25), 0.51653 (1,0.229), 0.6770 10 (1,0.083) Ge(Li);
Class: B; Ident: gr-zmez’c1 Nwis 31 29'8(43), Ct58 NPParis 910} g 0 mag cony, Ge(li)-scint yy coinc {NP A149 B5(70)
Prod: de:JPgoh:grQS(é-Q}’;o INwis 31 298(43), CR 227 1090(48), ol 35 m o 0 __.Q_‘i-i"'—-—‘_""- 013062 (1,1.21 10, Ly/L, 0.49465), 0.271471 (1,100, /7 0.107 16, & 3/y 0.0185, Ly/Liy 0.408), 0.29382 (1,0.5127), 0.40203 (t,69.0%,

: ag 6,7575 (3.6%), os; 6.5945 (90%), agy 6.6545 (6

{Cf58 NPParis 910, Bk64 Hyde2, ANDT 12 479(73)
others: {Nwis 31 298(43)}

LA%) mag

] oex/w 0.027 12) Ge(Li), mag conv INP A157 456(70)}
b 0115452 (4,0.03014), 0.13053 (1,1.1823), 0.27102 (1
- (1,60.937), 10,5174 (1,0.444), 0.6766 .72 (1,50.23) Ga(Li)

10014), 0.2934+ (1,0.7014), 0.37706? (1,~0.06), 0.38808? (§,40.04), 0.40171
jCR 2668 1533(68)} .
(Continued on next page)




219 Fr
219 . . 5.61791ANDT 19 175(77) B
BBRH {Continued) PR 74 695(48)] ,
" 0.02025 delay cainc PR B1 782(51)}
L : LiPR 74 695(48)}
. . . . a;Tdent: gene
(intensities relative to 1,100 for yq 57;) 0.29326 (§,0.646), 0.3249 10 (1,<0.08), ©,3377 10 (},<0.08)}, 0.3709 15 (Ty((),]) 0.43 d endant 2270q (k64 Hy de2} 1
0.51718 (1,0.4410), 0.538215 (1,0.063), 0.563775 (1,<0.03), 0.6083 10 (§,0.042), 0.668040 (1,<0.08, doubleis), ‘0_5743 O 13220 (98.8%), ayg 7.146720(0.2%), ags) 6.968320 (0.6%), ags, 6.9576 30 (M0.02%), ayys 6.847225 (0.05%), asyq 6803920 (6.25%) mog !
0.889015 (1,0.0157), 1.055020 (1,0.006.5), other y rays obsei\:‘ed Ge(Li) {CR 2658 822(67)} ipCo 29 C1-181 (681 :
Yooy (K/L+M+... 1.1610), 0.371 (¥ ~0.002%), 0.380 (y ~3x107*%), ¥y 405 (/7 0.04, K/L+M+... <2), 0.517 (y ~0.04%), 0,538 (¥ M3x1n: 7.3174semicond JLBL—1666 4(73)} . . . .
0.562 (y ~0.002%), 0,606 (y ~0.0026%), 0,673 (y ~0.01%), 0,833 (y~0.001%), 0.888 (y ~0.001%), 1.053 (r m3x1074%), o - 077301 (98.4%), @y 7.147 (0.31%), ay 6.951 (0.81%), @y 6.821 (0.21%), a5y 6.787 (0.31%) semicond, semicand-scint ay coinc
cobserved seini—semicond ya coinc, semicond—semicond ea coinc {A_Fen nt84(651 ! a?JINC 26 933(66 )] =]
Yo.271 \K/L /Ly /L 13/4.5/5.2/2.2), ¥g.402 (K/Ly 45 1.8) mag conv, scint {UCRL-3877(57) sthers: PR81 782(51)} . ~
others: JUPPs 30 908(89), NP 35 232(62), HPAc 30 272(57), JPPa 1 34(40), AnP 51 1v8 4B4(37); 0,163 (e /7 %2), 0.1782, 0.188, 0.352, 0,493, 0.530 scin!—semicond ya coinc WING 28 933(65)}
ay{8): INP A157 456(70), NP A149 385{70), JPPa 30 09{69), NP A96 6BI(67}, JPPa 22 680{61)} 0. ‘
yy(8): NP A157 456(70)} . 2_2% mo
AYin 9(8): NP AT57 456(70)} . Eé?,Fr ievels — References W
tysallevels): 0.004: 15.4i3ns defoy coinc (NP A223234(74)}; 0.014: 0.87530ns delay coinc NP A223234(74}}; 0.127: 0.40220 g Decay: Thsd Leon ZSBA f
NP A141 75(70)}; 0.159: 42.350ps Doppier INIM 134 553(76)}, 40.276ps Deppler iF"C?4 Bowmn, NIM 115 401(74), 17,7260 ecay: 9 agAc ;
Dappler {NIM 115 401(74}1; 0.269: 14.223ps Doppler {NIM 134 553(76)}, 4.4 10ps recoil dist Doppler {NIM 115 401(74}, 27 3pg o 99%
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