3
50Ty 331 From ENSDF - Evaluated May 2001 225Th, 35-1

208ph(180,3ny)  1988Dal5

History
Type Author Citation Literature Cutoff Date
Full Evaluation E. Browne NDS 93, 846 (2001) 1-May-2001

Others: 1984Bu21, 1984Bu38.

223Th Levels

Authors have interpreted the level structure of 2?>Th in terms of a nucleus with stable quadrupole and octupole (£3~0.1)
deformations, based mainly on the observed octupole parity doublet bands connected by strong E1 transitions. Measured g.s. nuclear
moments for 223Th are not available. However, the excellent agreement between the experimental mixing ratio 6=0.21  of 51.3y
(M1+E2) with a calculated value of 6=0.21 provides additional evidence for a stable octupole deformation in this nucleus
(1988Lel3).

E(level)# @ T Comments

0.0" (5/2)* 0.60s2  Typ: from Adopted Levels, gammas.

s13ts )t
11897 6 (92"
18055 (927)
22376 (12t
24306 (11727)
32007 6 (1312%)
24.1F 6 (13/2)°
4124% 6 (15/27)
48776  (152)*
s473% 6 (1772)"
569.67 6 (17/2)*
657.0F 6 (19/27)
706.0T 6 (19/2)*
838.1¥ 6 (21/2)"
8ss.1t 6 12"
962.1F 6 (23/27)
102167 6 232
1179.4% 6 (25/2)"
118547 6 (252)*
1313856 (272"
137067 6 272
155177 6 (29/2)*
1558.4% 6 (29/2)"
170255 7 (312"
1756.82T 6 (31/2%)
1952777 7 (332%)

T Band(A): 5/2(633) parity doublet rotational band.

¥ Band(B): 5/2(752) parity doublet rotational band.

# Deduced by evaluator from a least-squares fit of y-ray energies.

@ From Adopted Levels, gammas, based on rotational structure, y-ray multipolarities, and on the relationship between y-ray
multiplicities and spins.



https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1988Da15,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984Bu21,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984Bu38,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1988Le13,B

223 223
90 Th133'2 From ENSDF %0 Th1 33-2

208ph('80,3ny)  1988Dal5 (continued)

,),(223 Th)

Measured Ey, Iy, yy coin, ce y coin, ce-ce coin, y(#), y-ray multiplicities. Deduced multipolarities. Detectors: high-purity
germanium, Si(Li) in a magnetic solenoid spectrometer, Nal crystal ball (151 Nal detectors and 6 Compton-suppressed high-purity
germanium detectors).

E, L+ E;(level) 7 E; " Mult. t st @ Comments
¥23.0 3 35
*28.1 3 21
31.9 3 199 2123 11/ 180.5 (9/27)
¥34.8 3 9
*49.7 3 9
5135 6819 513 (7/2)f 00 (52)* MI+E2 021410 39210 alL)= 292 7; a(M)=
7.32 18; a(N+..)=
2.69 7
*61.8 3 5
67.5 3 123 1189  (9/2)* 513 (7/2"  MI+E2 %02 15 3 aL)= 112 17; a(M)=
2.8 4; a(N+..)= 1.01
20
76.8 2 63 12 3200 (13/2%)  243.0 (11/27)
874 4124 (1527) 3241 (13/2)°
87.4 2 43 4 657.0  (19/27)  569.6 (17/2)*
9232 83 11 4124 (1527) 3200 (13/2%)
93.4 2 113 2123 11/ 1189 (9/2F  MI+E2 0276 573  al)= 42325 a(M)=
1.04 7; a(N+..)= 0.39
3
98¢
¥103.1 2 24 3
103.8% 5 150% 15 9621 (2327)  858.1 (21/2)* L: Iy(103.8y + 104.8y).
104.8% 5 150f 15 4287 (152 3241 (13/2)° L,: Iy(104.8y + 103.8y).
¥107.1 2 13
108.6% 2 36% 3 3200 (132%) 2123 (11/2)* I,: Th K x ray + >23Th.
109¢ 4287 (15/2%  320.0 (13/2*)
1094 657.0  (19/27)  547.3 (17/2)"
111.42 76 4 324.1 (1327 2123 (11/2* El 0387  a(K)= 0.298; a(L)=

0.0675; a(M)= 0.0163;
a(N+.)=  0.00579
118.7 2 358 5473 (17/2° 4287 (152" El 0333  a(K)= 0.257; a(L)=
0.0572; «(M)=  0.0138;
a(N+.)=  0.00491

119.0 5 5531 1189  (92)* 0.0 (52)* E2 540  aK)= 0.258; a(L)=
373 aM)=  1.03;
a(N+.)= 0.382

124.1 2 77 243.0  (11/27) 1189 (9/2)*

128.1 3 142 1313.8 (272 11854 (252" El 0276  a(K)= 0.214; a(L)=

0.0469; aM)= 0.0113;
a(N+.)= 0.00402

129.3 2 50 3 180.5  (9/27) 51.3 (7/2)*

131.9 2 378 838.1 (212 7060 (19/2* El 0258  a(K)= 0.200; a(L)=
0.0435; a(M)= 0.0105;
a(N+.)=  0.00373

L,: 223Th + 222Th.
¥133 1 <6

136.0%¢ 2 12& 5 5473 (172 4124 (1520)
136.0%4 2 12&%5 7060 (192 569.6 (17/2)*

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1988Da15,B

223 223
90 Th133'3 From ENSDF %0 Th133-3

208pp(180,3ny)  1988Dal5 (continued)

y(®¥3Th) (continued)

E, L# Ei(level) 7 E; i mult.t @@ Comments

14094 2 <4 569.6  (17/2F 4287 (15/2)*

¥146.6 2 252

150.7 3 184 17025 (312 1551.7 (29/2* El 0.187  aK)= 0.146; a(L)=  0.0309; a(M)=
0.00743; a(N+.)=  0.00264

1520 3 16" 3 223Th 4 220Ra,

157.1F 3 104% 4 s569.6  (17/2* 4124 (1527) El 0.170  a(K)= 0.133; a(L)=  0.0278; a(M)=
0.00668; a(N+..)=  0.00237
L: Iy(157.1y + 157.6y).

157.6" 3 104" 4 11794 (252 1021.6 (23/2)* El 0.168 )= 0.132; a(L)= 0.0275; a(M)=
0.00662; a(N+.)=  0.00235
L: Iy(157.6y + 157.1y).

158.6" 2 64" 3 7060  (19/2* 5473 (172 El 0.166 )= 0.130; a(L)= 0.0271; a(M)=
0.00652; a(N+..)=  0.00231

161.0% 5 155 2123 112 51.3 (7/2)*

X164 1 13 3

¥166.3 2 <11

170.0 2 84 4124 (1527)  243.0 (11/27)

¥176.1 2 10 3

¥181.1 2 232

183.3% 3 38% 9 10216 (23/2)F  838.1 (212 El 0.117  aK)= 0.0923; a(L)=  0.0187; a(M)=
0.00451; a(N+.)=  0.00160

187.8 2 493 15584  (29/2) 1370.6 (27/2* El 0.111 )= 0.0872; a(L)=  0.0176; a(M)=
0.00424; a(N+.)=  0.00150

1913 2 383 13706 (27/2* 11794 (252) El 0.106  a(K)= 0.0835; a(L)=  0.0168; a(M)=
0.00405; a(N+.)=  0.00143

¥194.0 5 82

198.44 2 232 1756.87  (31/2%) 15584 (2922 El 0.0971  a(K)= 0.0767; a(L)=  0.0154; a(M)=
0.00370; @(N+..)=  0.00131

2009% 2 64& 3 3200  (132%) 1189 (92)*

2009% 2 6% 3 8581 (212  657.0 (19/27)

¥03.0 5 18

¥205.0 3 16

13.7 2 17 3

216.6 3 20 3 4287  (15/2* 2123 (112* E2 0.504

179 2 <7

¥219.6 2 20 3

2032% 2 s4& 3 5473 (172 3241 (132 E2 0453 oK)= 0.131;al)=  0.234; a(M)=
0.0637; a(N+..)= 0.0235

223.2% 2 54% 3 11854 (25/2)* 962.1 (23/27)
237.8 2 30 3 1551.7 (29/2)*  1313.8 (27/2)~ EIl 0.0635  a(K)= 0.0505; a(L)= 0.00982; a(M)=
0.00236; a(N+..)=  0.000832

¥240.9 2 20 2

244.6% 2 4% 6 6570  (1927) 4124 (15727)

249.5% 3 31% 5 569.6  (17/2)°  320.0 (13/2%) I: 1y(249.5y + 250.2y).

2502%a 3 3% 5 195279 (332%) 17025 (31/2)" L: 1y(250.2y + 249.5y).

¥260.0 2 9

¥262.0 2 6

¥265.0 2 3.6

703 2 11

277.4% 2 %2 7060  (192)* 4287 (152)* E2 0219  a(K)= 0.0863; a(L)= 0.0972; a(M)=
0.0262; a(N+.)=  0.00964

288.5 2 388 8581  (21/2*  569.6 (172)* E2 0.194  a(K)= 0.0799; a(L)= 0.0834; a(M)=

0.0224; a(N+..)=  0.00825

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1988Da15,B

2923 Th ;-4 From ENSDF 2925 Th, ;-4
208pb('80,3ny)  1988Dal5 (continued)
y(®¥3Th) (continued)
E, L¥  Ei(level) 7 E; " Mult.t @@ Comments
29092 152 838.1 (212 5473 (17/2° E2 0.189  a(K)= 0.0785; a(L)= 0.0808; a(M)=
0.0217; a(N+..)=  0.00799
%9762 4
30522 192 962.1  (23/27)  657.0 (19/27) E2 0.163  a(K)= 0.0714; a(L)= 0.0671; a(M)=
0.0180; a(N+..)=  0.00662
31572 489 10216 (232* 7060 (1922)* E2 0.147  a(K)= 0.0667; a(L)= 0.0590; a(M)=
0.0158; a(N+..)=  0.00581
268%s  sf2 11854 (252 858.1 (212 E2 0.133  a(K)= 0.0623; a(L)= 0.0518; a(M)=
0.0139; a(N+..)=  0.00509
L: 1y(326.8y + 326.9y).
*36.9% 5 gt 2 L: 1y(326.9y + 326.8y).
x331.8% 2 3% L: Iy(331.8y + 332.2y).
w330 s 3# L: 1y(332.2y + 331.8y).
34142 83 11794  (252)°  838.1 (212 E2 0.117  a(K)= 0.0571; a(L)= 0.0441; a(M)=
0.0117; a(N+..)=  0.00431
34902 114 1370.6  (272% 1021.6 (23/2)*
35192 205 1313.8 (272 962.1 (23/27)
¥35412 10
¥35892 7
¥363.12 3.8
36632 93 1551.7  (29/2)* 1185.4 (252)* E2 0.0962  a(K)= 0.0497; a(L)=  0.0341; a(M)=
0.00905; a(N+..)=  0.00332
¥37282 3.9
3789% 5 123 15584 (292" 11794 (252) E2 0.0877  a(K)= 0.0465; a(L)=  0.0302; a(M)=
0.00801; a(N+.)=  0.00293
L: Iy(378.9y + 379.0y).
¥379.0f 5 12% 3 L: 1y(379.0y + 378.9y).
386242 4618 1756.8?  (31/2%) 1370.6 (272" E2 0.0833  a(K)= 0.0448; a(L)=  0.0282; a(M)=
0.00747; a(N+.)=  0.00274
38882 113 17025 (312 13138 (272 E2 0.0818 a(K)= 0.0442; «(L)=  0.0276; a(M)=
0.00730; a(N+..)=  0.00267
¥393.62 4
¥39632 52
401.045 4220 195277 (332%) 15517 (29/2* E2 0.0753  a(K)= 0.0417; a(L)=  0.0248; a(M)=
0.00653; a(N+..)=  0.00239
41322 56
41822 14
42152 8.7
44082 20
44432 8.7

 From L-subshell ratios and y-ray angular distributions. E1 multipolarities have been assigned to transitions for which
conversion-electron lines were not observed.

¥ For a projectile energy E('80)=86 MeV.
# Doublet.

@ Total theoretical internal conversion coefficients, calculated using the Brlcc code (2008Ki07) with Frozen orbital approximation
based on y-ray energies, assigned multipolarities, and mixing ratios, unless otherwise specified.

& Multiply placed with undivided intensity.

@ Placement of transition in the level scheme is uncertain.
* v ray not placed in level scheme.



https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1988Da15,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Ki07,B

223 223
90 Th133‘5 From ENSDF %0 Thm-S

208pp(180,3ny)  1988Dal5

Legend

Level Scheme . L< 2exme

Intensities: Relative I, — I,< IO%XI{;MZ)J

& Multiply placed: undivided intensity given > 1, > 10%x1j*
,,,,,, » Y Decay (Uncertain)
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223 223
90 Th133‘6 From ENSDF %0 Th 133-6

208ph(180,3ny)  1988Dal5

Legend
Level Scheme (continued)

— I, < 2%xIy*
Intensities: Relative I, — I< 10%“;,”‘”

& Multiply placed: undivided intensity given —> 1y > 10% x>
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From ENSDF

223
50 Ih

133_7

208pp(180,3ny)  1988Dal5

Band(A): 5/2(633) parity doublet
rotational band
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