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10Er(e,2ny)  1981Cr03,1980Wal5

History
Type Author Citation Literature Cutoff Date
Full Evaluation  Balraj Singh  NDS 75,199 (1995) 31-May-1995

1981Cr03: E=19 MeV. Measured v, yy, y(6) (6=20° to 90°), ce.
1980Wal5 (also 1979Wal8): E=27 MeV. Measured vy, yy, y(t), y(8), Ag(t) by centroid-shift method.

Other studies:

1983K028: E=27 MeV. Measured Ag(t) (centroid-shift method).

1972Li25: E=34 MeV. y rays in g.s. band (up to 12*) reported.

1972Mo44: measured vy, yy. 6 vy rays reported in g.s. band.

1969N005: measured vy, ce, Ag(t). Delayed intensities of 15 y rays associated with the decay of the 3.6—us isomer are listed.
1966Mo01: y rays in g.s. band (up to 10%) reported.

E(level)

0.0&

78.81% 7
260.35% 8§
540.10% 8
912.25% 1

1042.88%4 11
1118.05% 8

1155.03! 8
1172.418 8

1198.65' 9

1221.781 9
1263.058 9
1286.64% 9

1330.75¢ 9
1353.04¢ 12

1370.19% 13
1375.928 8

1406.0%0 4
1466.07%¢ 8

1476.69%0 11
1510.138 10
1537.63% 10

1540.731 10
1549.48%€ 17
1550.59 10
1557.71% 10
1600.45%7 19
1608.61*f 10

1633.23%0 11
1640.65" 11

1657.49%¢ 14

1662.84%1 10
1666.178 10

1670.79! 13
1700.53%f 9

O+

(57)
10*

N

(7
(7
3+

172yb Levels

T2 Comments
83 ns 4 Ty/2: 1094y(t) (1980Wal5). Other: 8.1 ns 8 from 912y(t) (1980Wal5).
0.50 ns 10 Tyo: 1003y(t) (1980Wal5).
0.21 ns 6 Ty/2: weighted average of 0.23 ns 70 (1115y(t) 1980Wal5) and 0.20 ns 7 (1983K028).
36 usl T1/2: y(©) (1969N005).
0.5ns 2 Ty2: Ag(t) (1983K028).

Continued on next page (footnotes at end of table)
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17702 Ybp-2 From ENSDF 17702 Ybp-2
108 r(a,2ny)  1981Cr03,1980Wal5 (continued)
172yp Levels (continued)
E(level)T yrk T2 Comments
1706.46" 10 5~
1707.97% 3
1711.44%7 18 30
1749.38%1 13 4+
1757.33% 15 ()"
1779.167% 13 5*
1795.5%¢ 3 o+
1802.39@" 16 6
1802.78F 10 4+
1809.84 16 (87)
1821.5% 2 3
1828.870 17 8"
1839.92 14 9"
1841.808 12 (8%)
1849.44%¢ 14 2t
1853.594 13 8+
1862.89%" 18 (5)*
1869.62 23 (4,5
1899.397% 22
1907.60% 17 (12+)
1919.91% 11 (5,6)
1921.74@7 17 (77)
1926.97% 16 5+
1956.85%d 17 2+
1967.782 17 (9)
1975.73%¢ 15 (4%
2007.91%" 16 (6™)
2010.39%M 25 1+
2039.388 24 (9%)
2048.1%M 10 (2)*
2063.959M 20 (87)
2073.23% 19 4t
207537 13 (6")
2084.917% 22
2100.34%d 19 (4*)
2144.59@1 25 (107)
2154429 22 (7) 0.17 ns 10 Tyj5: 604y(t) (1980Wal5).
2156.67¢ 4 (6%)
2174.99% 18 3*
2193.14@97 25 (107)
2193.24% 15 (4%
2199.59@7 23 (117)
2212.6494 25 (10%)
2225.18@1 25 9-
2248.33% 16
22563%8 4 (10
2299.109 24 0.151ns 10 Tyj5: 628y(t) (1980Wal5).
23402@1 3 (117)

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1981Cr03,B
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172 172
72Yb, 0,3 From ENSDF 70 YP1p-3
108 r(a,2ny)  1981Cr03,1980Wal5 (continued)
172yp Levels (continued)
E(level)T yrk T Comments
2392.37% 4
2411.4% 3 (107)
2465.18 23 (7,8)  0.13ns 10 Tyjp: 794y(t) (1980Wal5).
249228 4 (11%)
2518.8% 4 (14%)
2553.81 3 (127)
2607.49 4 (12%)
2609.1" 4 (117)
2629.9' 4 (127)
2636213 (137)
2653.0 3
2689.8°4 (97)  0.7ns ! Ty /2 225y(t) (1983K028).
274658 5 (12%)
27864 4 (137)
2840.8" 5 (12)”
2856.4° 5 (107)
3020.08 5 (13%)
3033.8/ 4 (147)
3044.04 5 (14%)
3044.59 6 (117)
3134705 (147)
3198.5% 5 (16%)
325299 7 (127)
3309.58 6 (14%)
3481.6° 8 (137)

T From least-squares fit to Ey’s. Above 2400, levels are from 1980Wal5 only.
¥ From Adopted Levels.

# Level from 1981Cr03.

@ Level from 1980Wal5.

& Band(A): K™=0" g.s. band.

4 Band(B): K"=0" B band. Configuration=((v 5/2(512))(v 5/2(512)))(44%) + ((v 1/2[521]) (v 1/2[521]))(18%) + ((v
7/2[633])(v 7/2[633]))(13%) (quoted by 1980Wal5 from calculation by Grigoriev and Soloviev).

b Band(C): K*™=0* band.
¢ Band(D): K*=0" band.
4 Band(E): K*=0" band.
¢ Band(F): K™=2" band.
f Band(G): K*=2* band.

8 Band(H): K"=3" band. Configuration=((v 5/2(512))(v 1/2(521)))(81%) + ((v 7/2[404])(x 1/2[411])) (19%)
(1980Wal15,19720n01,1967Bu21). From (p,e); 1982Bu23 suggest 27% 10 admixture of the latter configuration.

" Band(I): K*=3* band.

i Band(J): K™=1~ octupole band. Configuration=((v 7/2(633))(v 5/2(512))) (94%) (nredictedvaluequotedby1980Wal5).

J Band(K): K™=0" octupole band.
k Band(L): K™=2~ octupole band.

I Band(M): K™=6" band. probable Configuration=((v 7/2(633))(v 5/2(512))) (quoted by 1980Wal5 from 19720v01).

" Band(N): K"=1" band.
" Band(O): K™=4" band. probable Configuration=((v 7/2(633))(v 1/2(521))) (1980Wal5).
¢ Band(P): K"=(97) band. probable Configuration=((v 7/2(633))(v 11/2(505))) (1980Wal5).
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10E r(a,2ny)

1981Cr03,1980Wal5 (continued)

A, and A4 values are from 1980Wal5 unless otherwise stated.
Iy’s for levels above 2400 are available from 1980Wal5 only. These are given under comments.

E, I+ Ei(level) 7 E;
6589 3 0.12 6 1706.46  5- 1640.65
¥75.0¢ 3 e
78.7% 1 78.81 2t 0.0
¥84.93€ 20  4.33¢ 24
90.82 12 4.42% 24 1263.05 4+ 1172.41
95.9@ 3 180239  6- 1706.46
¥105.80¢ 25 0.82€ 4

112.85 10 33370 137592 5* 1263.05
11939 3 192174 (77)  1802.39
120.21 10 26015 167079  (77)  1550.59
1322 3 0.4% 2 1330.75  4- 1198.65
1343 3 0.53 5 1510.13 6% 1375.92
139.1% 1 0.515 1809.84  (87)  1670.79
14239 3 2063.95 (87)  1921.74
155.99 8 047 5 1666.17  (7*)  1510.13
157.92 8 0.66 6 1967787 (97)  1809.84
16139 3 222518 9~ 2063.95
161.89 3 1802.39  6- 1640.65
162.20€ 25 031€5 180278  4* 1640.65
166.6 3 2856.4  (107) 2689.8
174.74 10 79 3 1550.59 6~ 1375.92
175.2¢ 3 e 1841.80  (8*)  1666.17
176.99 3 214459  (107)  1967.78?
181.6% 1 100 5 26035  4* 78.81
186.2 3 24114 (107) 2225.18
18759 3 0147 154073 6~ 1353.04

n
Iy

4

0+

3+
5,

4+
6-
6
-
5+
()
()
6+
87
87
4
4
)
5+
7
(O]
2+
9-
(57

Mult.¢

E2

(EL)

E2

)/(172Yb)

of

8.4

Comments

I from Ty(66y)/Ty(330y)=2 1/34 3 (1980Wal5).

Mult.: from adopted gammas.
L:24.1 12.
A»=0.040 8, A4=-0.020 /0.

Ap=-0.321 15, A4=-0.003 20.

L,: 0.3 1 (1980Wal5).
Apy=—1.09 9, A4=0.19 I2.

Ar=—0.305 19, A4=0.05 3.

L: 0.4 1 (1980Wal5).

Ay=—0.530 11, A4=0.021 5.

L: from Ty(132y)/ly(1070y)=2 1/28 2 (1980Wal5).
Ar=—0.76 8, Ay=—0.08 10.

E,: 139.87 6 (1981Cr03).

Ar=—0.566 10, Ay=—0.013 I4.

L: 0.5 1 (1980Wal5).

Ary=—0.7 3, A4=0.1 3.

Ay=—0.77 6, Ay=—0.06 8.

Ar=—0.573 10, A4=0.020 12.

L,: 0.4 1 (1980Wal5).

For 162 doublet: Ay=—0.41 11, A4=0.25 15.

L,: 0.2 1 (1980Wal5).

L: 1.0 1.
Ay=—0.78 5, A4=0.18 7.
Mult.: from ce(K)(175y)/ce(K)(182y,mult=E2)=0.6 I (1969N005).

I,: 3.8 3 (1980Wal5).
Ay=—0.59 4, A4=0.00 5.

Mult.: from A;=0.242 4, A4=—0.047 5 (1981Cr03) and adopted gammas.
Additional information 1.

L,:021.

L,: from Iy(187y)/1y(1001y)=2 1/38 4 (1980Wal5).

7-<lax f
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108 r(a,2ny)

1981Cr03,1980Wal5 (continued)

y(72Yb) (continued)

E, L+ Ei(level)  J7 E; 7 Multf Comments
188.1 3 30445  (117) 28564 (107) L: 04 1.
Ay=—0.46 12, A4=0.09 17.
195.79 3 23402 (117)  2144.59 (107) I: 2.5 2 (1980Wal5).
Ar=—0.61 6, A4=0.01 7.
196.39 3 03712 170646 5° 1510.13 6* I: from Ty(196y)/1y(330y)=6 2/34 3 (1980Wal5).
197.2€4 3 0.20¢ 10  2039.38 (9%)  1841.80 (8%)
197.69 3 057% 12 155059 6~ 1353.04 (57) L: from Iy(198y)/Iy(175y)=15 3/209 10 (1980Wal5).
Ar=—0.04 18.
203.45 6 106320 137592 5% 1172.41 3* (E2)  A,=0.154 8, Ay=—0.043 0.
208.4 3 32529 (127) 30445 (110) I:03 1.
209.96 10  0.67 3 154073 6~ 1330.75 4~ (E2)  A,=0.38 8, Ay=—0.02 I1.
213.6 3 2553.8  (127) 23402 (117) L: 142
Ay=—0.65 8, A4=0.01 10.
¥215.10¢ 25 0.26¢ 3
21549 3 1921.74  (77)  1706.46 5~ I: 1.2 2 (1980Wal5).
Ar=0.27 6, A4=0.07 8.
224.6 3 2689.8  (97)  2465.18 (7.8) IL: 182
Ay=—0.20 6, A4=0.04 8.
228.7 3 & 3481.6  (137) 32529 (127) L:02 1.
228.97 20 13177 1869.62 (4,5 1640.65 4~
232.7 3 27864  (137) 25538 (127) L:05 1.
¥33.87¢ 20 1.37€ 11
247.2% | 55322 151013 6* 1263.05 4* E2 Ar=0.310 8, Ay=—0.073 10 (1980Wal5).
Additional information 14.
247.4 3 3033.8  (147) 27864 (137) L:02 1.
251.430 12 0.22b 5 1537.63 6% 1286.64 4* E,: poor fit. Level energy difference is 250.98.
253.75¢ 10 027¢5 191991 (5,6)  1666.17 (7%)
255.7@b 3 b 192174 (77)  1666.17 (7%) L: 0.5 1 (1980Wal5).
A>=0.22 10.
25939 3 0056 7  1809.84 (87)  1550.59 6~ I: from 1y(259y)/1y(139y)=8 1/73 4 (1980Wal5).
Ay=0.24 9.
261.69 3 206395 (87) 180239 6~ (E2)  I,: 1.8 2 (1980Wal5).
A2=0.37 5, Ay=—0.17 7.
264.73 8 0.58 4 1640.65 4~ 1375.92 5* Ay=—0.18 25.
7211 10 4.8¢ 3
27970 6 4748 540.10 6% 260.35 4* (E2)  A,=0.317 6, Ay=—0.073 7 (1981Cr03).
Additional information 2.
28239 3 0.07 3 1839.92 9~ 1557.71 7~ I: from Ty(282y)/1y(928y)=3 1/40 3 (1980Wal5).
287.2¢ 5 0.45¢ 20 14060  0O* 1118.05 2*
288.0 3 04520  1828.87 & 1540.73 6~ (E2)  Ay=0.35 3, Ay=—0.07 4.
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E, L* Ei(level)  J7 E;
290.28 6 30315 1666.17 (%)  1375.92
¥92.03¢ 8 0.78¢ 10
2922@ 3 1802.39 6~ 1510.13
297193 0192 1967.78?  (97)  1670.79
303.4@ 3 222518 9~ 1921.74
¥303.8@ 3
310.6 3 2465.18  (7.8)  2154.42
¥315.90¢ 25 0.31€ 2
316393 0256 1853.59  8* 1537.63
330.47 6 20910 170646 5 1375.92
331.67 8 147 6 1841.80  (8*)  1510.13
334.89@ 3 214459  (107)  1809.84
¥3395@ 3
347.4 3 24114 (107)  2063.95
350.65¢ 20 0.92¢ 10 200791  (6%)  1657.49
353.9 3 2653.0 2299.10
358.7¢ 3 0.70¢ 4 147669  2* 1118.05
358.9 3 2212.64  (107) 1853.59
359.9@ 3 219959  (117) 1839.92
364.2@ 3 2193.14  (107) 1828.87
37206 10 99410 91225  8* 540.10
3723@ 3 23402 (117)  1967.78?
373.6" 3 203938 (9%)  1666.17
377.7% 3 444 18 164065 4= 1263.05
383.9 3 2609.1  (117) 2225.18

108 r(a,2ny)

1981Cr03,1980Wal5 (continued)

y(72Yb) (continued)

J’; Mult.€ Comments
5t (E2) Ap=0.334 14, A4=-0.097 18.
6" Iy: 1.8 2 (1980Wal5).
Ap=0.30 9, A4=-0.07 11.
(77) L,: from Iy(297y)/1y(158y)=16 2/55 3 (1980Wal5s).
(77) I,: 1.6 3 (1980Wal5).
For 303 doublet: A»=0.11 6, A4=-0.07 8.
I,: 1.0 3.
1980Wal5 suggest placement above 2690 level.
@) I: 1.2 2.
Ap=-0.20 9, A4=-0.03 12.
6" L,: from Iy(316y)/Iy(941y)=8 2/23 2 (1980Wal5).
5t D Ap=0.35 4, A4,=-0.09 5.
6" (E2) Ar=0.273 20, A4=—-0.073 25.
&) (E2) Iy: 1.8 2 (1980Wal5).
Ap=0.34 5, Ay=-0.14 7.
I,: 0.6 2.
Ar=-0.13 13.
1980Wal5 suggest placement below 2465 level.
®7) L,: 1.6 2.
A»=0.59 6, A4=0.02 8.
@*
I,: 0.5 2.
2+
8t Iy: 1.3 2 (1980Wal5).
Ap=0.14 7, A4=-0.06 10.
9~ I,: 0.7 2 (1980Wal5).
Ar=0.27 12.
8~ (E2) I,: 2.7 2 (1980Wal5).
Ap=0.31 3, Ay=-0.12 4.
6* E2 Mult.: from adopted gammas.
Ap=0.350 7, Ay4=-0.113 9 (1981Cr03).
Additional information 3.
9) Ly: 1.5 2 (1980Wal5).
7Y (E2) I,:5.44.
Ap=0.372 22, A4=-0.14 3.
4+ Ap=0.27 5, A4=0.04 7.
9~ (E2) I: 1.8 2.

Ap=0.29 3, Ay=-0.12 5.

9-“"ax Jf;

AdSNH wolq

9-“"ax Jf;


https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1981Cr03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1980Wa15,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1980Wa15,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1980Wa15,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1980Wa15,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1980Wa15,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1980Wa15,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1980Wa15,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1980Wa15,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1980Wa15,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1980Wa15,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1980Wa15,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1981Cr03,B
https://www.nndc.bnl.gov/ensnds/172/Yb/172yb_170er_a_2ng_documents.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1980Wa15,B

108 r(a,2ny)

1981Cr03,1980Wal5 (continued)

y(72Yb) (continued)

E, L+ Ei(level)  J7 E; 7 Multf Comments
3947 3 26074 (12F) 2212.64 (10%) I: 08 2.
A»=0.40 15.
397.79 3 2063.95 (87)  1666.17 (7%) L: 0.3 7 (1980Wal5).
409.3 3 25538  (127) 214459 (107) I: 142
A2=0.29 2.
410.8¢0 3 0.29¢ 3 1919.91 (5,6) 1510.13 6* E,: level energy difference is 409.8.
41149 3 192174 (7))  1510.13 6* I: 1.1 2 (1980Wal5).
Ar=-0.319, Ay=—0.16 2.
41459 3 22563 (107) 1841.80 (8%) I: 2.9 3 (1980Wal5).
A2=0.31 9, Ay=—0.10 12.
42659 3 1802.39 6 1375.92 5+ I: 0.9 2 (1980Wal5).
Ar=-0.44 6, A4=—0.03 8.
426.62¢6 10 0.66¢0 7 180278 4+ 1375.92 5% E,: level energy difference is 426.86.
4294 3 & 2840.8  (12)” 24114 (107) (E2)  1,:082.
A2=0.42 6, Ay=—0.15 8.
436.78 3 8 26362 (137)  2199.59 (117) L: 0.5 2.
436.78 3 8 30440  (14%) 26074 (12%) I: 052
436.8 3 2629.9  (127) 2193.14 (107) L: 1.6 3.
For 436 triplet, A>=0.38 2, A4=—0.05 3.
44360 10 0543 170646 5- 1263.05 4*
446.0 3 27864 (137) 23402 (117) I: 1.0 2.
A>=0.31 6, A4=0.01 8.
452.8 3 24922 (117) 2039.38 (9%) I: 232
A2=0.36 4, Ay=—0.01 5.
457.86 10 2527 137019 10* 912.25 8* (E2)  Additional information 13.
A2=0.363 10, A4=—0.093 14 (1980Wal5).
469.7520  0.155  1839.92 9~ 1370.19 10*
480.0 3 30338  (147) 2553.8 (127) I: 0.5 2.
A,=0.24 10.
483.26¢0 12 052¢0' 5 185359  8* 1370.19 10*
4836@0 3 b 205442 () 167079 (7)) L: 1.4 3.
489.2@ 3 2299.10 1809.84 (87) I: 0.5 2 (1980Wal5).
490¢ 1 e 18215 3~ 1330.75 4~
490.2 3 27465  (12F) 22563 (10%) I: 1.6 2.
A2=0.39 4, A4=—0.05 6.
490.32¢ 10 0.80¢5  1662.84 3% 1172.41 3+
504.8 3 31347 (147) 26299 (127) L: 0.6 2.
5278 3 30200  (13%) 24922 (11%) L: 112
A2=0.26 8, A4=0.01 12.
528.25¢ 6 1.19¢ 6 170053  3* 1172.41 3+ E,: from 2Lu & decay (1970Se05).
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108 r(a,2ny)

1981Cr03,1980Wal5 (continued)

y(72Yb) (continued)

E, L* Ei(level)  J7 E; 7 Multf Comments
537.4% 1 0.41 4 1907.60  (12%) 1370.19 10  (E2)  A»=0.365 13, A4=—0.068 18.
551.07¢ 20 030€5 192697  S5* 137592 5*
558.6¢ 2 0.57¢ 4 175733 (2~  1198.65 2~
563.0 3 3309.5  (14%) 27465  (12%) I: 0.5 2.

¥564.1¢ 3 0.75¢ 20
565.6¢ 3 0.75¢ 20 207537  (6%)  1510.13 6%
¥601.1¢ 2 0.44¢ 7
602.4¢ 2 045¢ 10 175733 (2~ 1155.03 1~
603.79 3 215442 (7) 1550.59 6~ I: 1.0 2 (1980Wal5).
Ar=—0.40 14, A4=0.13 19.
611.2 3 2518.8  (14%) 1907.60 (12*) (E2)  I,:262.
A2=0.29 5, Ay=—0.12 6.
625.1¢ 5 025¢5 153763 6% 91225 8*
628.4@ 3 2299.10 1670.79  (77) L: 0.9 2 (1980Wal5).
Ar=—0.84 17, A4=0.03 22.
630.57€ 16 0.60° 4  1802.78  4* 117241 3+
645.41 10 098 14 155771  7- 91225 8* Ar=—0.07 12, A4=0.03 17.
656.0 3 2465.18  (7.,8)  1809.84 (87) L: 0.8 2.
E,: level energy difference is 655.3.
A>=—0.16 12, Ay=—0.19 I6.
679.7 3 31985 (16%) 25188  (14%) L:02 1.
685.2 3 2653.0 1967.78? (97) I: 0.5 2.
Ar=—0.53 18.
708.99¢ 20 03865  2084.91? 1375.92 5+
722.89¢ 20  038¢6  1263.05  4* 540.10 6%
728.6 3 26362  (137)  1907.60 (12%) L:122.
Ar=—0.28 10, A4=0.00 13.
747.01¢0 14 134¢b 5 1286.64 4t 540.10 6F E,: poor fit. Level energy difference is 746.54.
A>=0.21 5 (1981Cr03).
¥767.15€ 20 0.72¢ 5
793.9 3 2465.18  (7,8)  1670.79 (7°) L: 133
Ar=—0.21 13, Ay=—0.02 17.
809.8¢ 3 0.22¢4 207323  4F 1263.05 4*
812.98 10 21410 1353.04 (57)  540.10 6% Ay=—0.26 10, A4=0.00 4.
816.95¢ 25  0.12¢ 4 219324  (4%) 137592 5%
823.09 3 2193.14  (107) 1370.19 10* I,: 0.6 2 (1980Wal5).
Ap=0.38 20, Ay=0.17 27.
8292@ 3 2199.59  (117) 1370.19 10* L: 3.6 3 (1980Wal5).
Ar=-0.20 5, A4=0.00 6.
835.0¢ 4 0.9¢ 2 137592 5* 540.10 6%
842.6@b 3 b 2212.64  (107) 1370.19 10* L: 1.6 3 (1980Wal5).
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E, L+ E;(level)
¥843.5¢ 3 0.4€ 2
857.67 6 29712  1118.05
881.2¢ 3 0.44€ 5
¥898.43¢ 20  0.42¢ 4
901.0¢ 2 0.60° 6  2073.23
912.10 6 975 1172.41
916.66 16 0524  1828.87
927.68 10 0985  1839.92
930.13¢ 16 0.52¢4  2193.24
9413710 0714  1853.59
961.43 6 38424 122178
964.06° 8 1.44¢ 10 1042.88
969.81¢ 18  0.38¢ 3 1510.13
997.42 6 26711  1537.63
1000.62 6 278 11 1540.73
1002.8 1 51120  1263.05
1010.45 6 27511  1550.59
1017.63 6 2199  1557.71
102632 6 32710  1286.64

108 r(a,2ny)

1981Cr03,1980Wal5 (continued)

y(72Yb) (continued)

I Ef J? Mult.€ od Comments
2F 260.35 4t (E2) a(K)exp=0.0059 9. A»=0.09 2, A4=0.04 3 (1981Cr03). a(K)exp gives
o(E2/M1)=1.4 +9—4.
Additional information 4.
4+ 1172.41 3%
3t 260.35 4% E2+Ml -3.7 +1-3  Additional information 8.
0: —0.18 4 allowed by y(6) is inconsistent with a(K)exp.
a(K)exp=0.0037 4. A»=0.057 9, A4=-0.016 13 (1981Cr03).
Ar=0.044 14, A4=0.033 20 (1980Wal5).
8~ 912.25 8t El Ar=0.42 7, A4=0.01 9.
a(K)exp=0.0023 70 (1980Wal5) gives 6(M2/E1)<0.3.
9~ 912.25 8t El Ar=-0.21 3, A4=-0.01 4.
a(K)exp=0.0020 6 (1980Wal5) gives §(M2/E1)<0.3.
(47) 1263.05 4*
8t 91225 8t (M1) Ar=0.41 4, A4=0.00 6.
a(K)exp=0.0055 28 (1981Cr03) gives M1,E2. a(K)exp=0.0103 15
(1980Wal5) is larger by~40% than that for M1.
Additional information 17.
Mult.: from 1980Wal5.
3~ 260.35 4t EIl Ar=0.15 15, A4=0.25 20.
a(K)exp=0.0013 8§ (1981Cr03) gives 6(M2/E1)<0.2.
Additional information 10.
0t 78.81 2*
6F 540.10 6%
6" 540.10 6% MI+E2 +0.63 7 Ar=0.48 3, Ay=—0.15 4 (1981Cr03).
Additional information 15.
a(K)exp=0.0070 70 (1980Wal5). ce(K) line is poorly resolved triplet.
10017y is assumed as EI.
6~ 540.10 6% [EIl] Ar=0.25 6, A4=0.12 7.
4+ 260.35 4%  MI+E2 Ar=-0.07 4, A4=-0.09 5.
a(K)exp=0.0040 5 (1980Wal5) gives 6(E2/M1)=1.5 +9—-4 but ce(K)
line is a poorly resolved triplet.
6~ 540.10 6% El+M2 -0.38 5 A»=0.20 2, A4=-0.07 3 (1981Cr03).
Ar=-0.06 3, A4=0.05 4 (1980Wal5).
0: a(K)exp=0.0037 9 (1981Cr03) gives 6(M2/E1)=0.47 11 or
0(E2/M1)>1. a(K)exp=0.0014 3 (1980Wal5) gives E1. 6=+1.0 2
allowed by y(0) is ruled out by a(K)exp.
Additional information 16.
7" 540.10 6% El Ar=—0.22 6, A4=0.04 7.
a(K)exp=0.0018 5 (1980Wal5) gives 6(M2/E1)<0.3.
4% 260.35 4% E2+MI(+E0) +0.87 I3 Ar=0.44 4, A4=—0.14 5 (1981Cr03).
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108 r(a,2ny)  1981Cr03,1980Wal5 (continued)

y(72Yb) (continued)

E, L* Ei(level)  JT Ef I Mult.€ 54 Comments

201 0L
0l- qu“

Additional information 11.
a(K)exp=0.0048 8(1981Cr03), 0.0080 30 (1980Wal5). a(K)exp
(1981Cr03) is consistent with mult=M1+E2, §=0.7 +6—4.
1039.27¢ 8 ¢ 1118.05 2* 78.81 2t E2+MI1(+E0) +5.0 +25-16  a(K)exp=0.0044 9. A»=0.06 3, A4=-0.02 2 (1981Cr03). a(K)exp is
also consistent with M1+E2, with 6=0.9 +9-5.
Additional information 5.
1070.39 6 5.63 8 1330.75 4~ 260.35 4t El d: y(0) gives 6=0.0 +9-3; a(K)exp (1981Cr03) gives 6<0.1.
Ar=0.24 2, A4=0.00 3 (1981Cr03).
Additional information 12.
a(K)exp=0.0008 4 (1981Cr03), 0.0020 /0 (1980Wal5).
1076.21 6 349 8 1155.03 1~ 78.81 2t El(+M2) <0.25 Mult.,s: from a(K)exp=0.0013 5 (1981Cr03).
Additional information 7.
1092.27 25 3811 1353.04 (57) 260.35 4%

1093.62 6 41.7 14 117241 3% 78.81 2t E2(+Ml1) —14.6 +21-26  Additional information 9.
a(K)exp=0.0025 2. A,=—-0.006 6, A4=0.090 9 (1981Cr03).

1115.55 12 1.05 4 137592 5% 260.35 47 Ar=-0.24 14.

1118.14¢ 22 ¢ 1118.05 2* 0.0 o0 a(K)exp=0.0009 5 (1981Cr03) gives E1 but AJ" requires E2.
Additional information 6.

1119.83 6 4.80 21 1198.65 27 78.81 2% Ar=0.14 10, A4=0.03 13.

1142.96 10 37111 1221.78 3~ 78.81 2%

1155.10¢ 16 0.98¢ 6 1155.03 1~ 00 of

1166.58¢ 20 0.50¢ 4 1706.46 5~ 540.10 6%

1184.12¢ 20 0.56¢ 5 1263.05 4% 78.81 2%

1215.9¢ 4 0.07¢ 5 1476.69 2% 260.35 4%

¥1238.61€ 25 0.75¢ 8
1262.2¢0 3 028 5 180278 4+ 540.10 6*
1288.97¢ 14 0.75¢ 6 1549.48 3%  260.35 4%
1323.11¢ 25 023¢3  1862.89 (5% 540.10 6%
1327.6¢" 4 025¢ 10 14060  0* 78.81 2+
1336.06¢ 12 0.98¢ 11 224833 91225 8*
¥1360.32¢ 20 0.43¢ 7
1372.88¢ 8 1648 163323 (' 26035 4*
1379.76¢ 14 0706 8 191991 (5,6) 540.10 6
2+

1387.25¢ 6 2.41¢ 7 1466.07 78.81 2%
1397.3¢ 3 ¢ 1657.49  (4H* 26035 4F
1398.4¢ 4 e 1476.69  2F 78.81 2°* I,: 2.1 2 (from adopted gammas).
1402.2¢ 3 0.24¢ 4 1662.84 3% 260.35 4*

1435.23¢ 25 0.19°3 197573 (4Y) 540.10 6*
1440.35¢ 25 0.21¢3  1700.53  3* 260.35 4*
1447.51€ 25 0.29¢ 3 1707.9? 260.35 4*
1451.33¢ 24 0.78¢ 4 171144 30 260.35 4*
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E, L+ E;(level)
1466.11€ 14 1.90° 7  1466.07
1468.42¢ 25 0.74¢ 6 2007.91
1470.74€ 10 2478 1549.48
1476.66¢ 12 0.79¢ 4 1476.69
1489.09¢ 12 0.80° 4  1749.38
1518.81¢ 10 1.38¢5  1779.16?
1521.69€ 20 0.73¢ 6 1600.45
1529.63¢ 14 1.24¢ 11  1608.61
1535.18¢ 12 1.04¢ 10  2075.37
1542.91€ 18 0.64¢ 7 180278
1554.44¢ 20 045¢6  1633.23
1560.09€ 20 0.10° 4 2100.34
1578.77€ 16 0.59¢ 3 1657.49
1584.17 10 1144  1662.84
1589.21€ 20 031¢3  1849.44
1600.2¢ 4 0.36°8  1600.45
1602.32€ 20 0.95¢ 9  1862.89
1608.72¢ 12 0.96¢ 4  1608.61
1616.5¢ 3 0.76¢ 12 2156.6?
1621.22¢b 12 0.82¢0 5 1700.53
1632.42€ 22 0.95¢ 6 1711.44
1634.78¢ 20 0.83¢ 5  2174.99
1639.03¢ 20 0.61¢5  1899.39?

¥1646.6¢ 3 0.39¢ 5

1653.64¢0 25 0.39¢0 7 2193.24
1658.86°2 25 0.26°Y 8 1919.91
1666.38¢ 20 0317 1926.97
1670.37€ 20 0317 1749.38
1678.5¢ 3 0.19¢ 4  1757.33
1696.56¢ 25 0.24¢ 4 1956.85
1714.95¢ 25 053¢ 10 197573
1716.7¢ 3 0.41€ 10 1795.5

1724.5¢ 3 0.34¢ 3 1802.78
1742.7¢ 2 0.68¢4 18215

1746.58¢0 25 0.35¢0 4 2007.91
1770.55¢ 15 0.58¢ 4  1849.44
1788.75¢2 20 0.33¢0 3 2048.1

1815.2¢ 3 039€6  2075.37
1840.3¢ 3 021¢4  2100.34

i

"
(5.6)

4+
2"
2+
(4"

4+
3-

(6")
@

(6
4"

Ey

108 r(a,2ny)  1981Cr03,1980Wal5 (continued)

y(72Yb) (continued)

Mult.¢ 6d Comments

0.0
540.10
78.81
0.0
260.35
260.35
78.81
78.81
540.10
260.35
78.81
540.10
78.81
78.81
260.35
0.0
260.35
0.0
540.10
78.81
78.81
540.10
260.35

540.10

260.35
260.35
78.81
78.81
260.35
260.35
78.81
78.81
78.81
260.35
78.81
260.35
260.35
260.35

E,: level energy difference is 1467.80.
(MI+E2) -11.4+426-8 A=-0.017 11, A4=0.035 15 (1981Cr03).

D(+Q) 0.0 +13-3 A=0.30 8, A4=0.11 70 (1981Cr03).

E,: level energy difference is 1542.42.

E,: from '"’Lu & decay (1970Se05).

E,: poor fit. Level energy difference is 1621.71.

E,: level energy difference is 1653.12.
E,: level energy difference is 1659.5.

E,: level energy difference is 1747.55.
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108 r(a,2ny)  1981Cr03,1980Wal5 (continued)

y(72Yb) (continued)

E, L* Ei(level) 7 B T Comments
1852.2¢ 4 033¢5 239237 540.10 6*
¥1858.9¢ 3 0.22¢ 4

1878.01¢ 20 0.32¢ 3 1956.85 2% 78.81 2*

1897.42¢b 20 0.28¢0 3 197573 (4% 78.81 2% E,: level energy difference is 1896.91.
1914.77¢ 25 029¢ 10 2174.99  3* 260.35 4% E,: from '"’Lu & decay (1970Se05).

1931.5¢ 3 0.24¢ 10 201039 1+ 78.81 2+
1956 1 0.10¢ 5 1956.85 2+ 0.0 0
1968.31¢0 20 0.75¢0 10 2048.1  (2)*  78.81 2*
2010.5¢ 4 0.25¢ 10 201039 1* 0.0 O

T From 1981Cr03 except as noted. Transitions for levels above 2400 are from 1980Wal5 only.
 From 1981Cr03 at Ea=19 MeV. Intensities at 27 MeV are given by 1980Wal5. In adopted gammas, both sets of intensities are considered in deducing
branching ratios. For levels above 2400, transitions are from 1980Wal5 only. The intensities (relative to 100 for 182y) for these y rays are given under

comments.
* From 1980Wal5.
@y reported by 1980Wal5 only. Intensity (relative to Iy(182y)=100) is given under comments.

& Poorly resolved from a transition in an impurity.

¢ From yy (1981Cr03).

b Energy considerations suggest that this y ray is contaminated.

¢ From y(6) and ce data, unless otherwise stated. 1981Cr03 normalized ce data to 372y, mult=E2. 1980Wal5 used a(K)exp(912y)=0.0051 2 and
a(K)exp(1094y)=0.0026 1 for calibration. a(K)exp values given by 1980Wal5 (normalized to 912y) may be systematically higher by~20% since adopted
a(K)exp(912y,6(E2/M1)=2.36)=0.0043; but those normalized to 1094y should be correct. AJ=2 transitions from y(6) data are assumed as E2 from RUL for

E2 and M2.
4 From y(0) (1981Cr03), unless otherwise stated.

¢ y reported by 1981Cr03 only.

7 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.

h Placement of transition in the level scheme is uncertain.
* v ray not placed in level scheme.
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1970Se05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1981Cr03,B
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1981Cr03,B
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1980Wa15,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1980Wa15,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1981Cr03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1981Cr03,B
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0Er(a,2ny)  1981Cr03,1980Wal5 Legend

max
Level Scheme — L, < 2%xI
o ——— I, < 10%xI®
Intensities: Relative I, s Ly > 10% XD

o Coincidence

2689.8  0.7ns/

2492.2

2465.18  0.13ns 10
- 24114

\ 2299.10  0.15ns 10

\ 2256.3

\ 2248.33

\ 2225.18
2212.64

}\ 2199.59

N\ 2193.14

\ 215442 0.17ns 10
2144.59

W\ 2063.95

\\ 2039.38

\ 1967.78

1921.74
\ 1907.60
1841.80
1809.84
\M

8+ 912.25
P 540.10
ot 0.0
172
70 YblOZ
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""Er(a,2ny)  1981Cr03,1980Wal5 Legend

Level Scheme (continued) Iy < 2%xI*

— I, < 10%xI@

Intensities: Relative I, — I, > 10%><1$“-"
(] Coincidence
" © 9 Do
10 o P
! FESee— 88 :

@H SRS e 2193.24

10) Gy 2193.14

30 S S 2174.99
o 1 I1riJ1rmaJgO08e0 S NS 2156.6

4--F4--F 1|0 &2 - o

@ ,Cg—/\b—&—ng RelY 215442 0.17ns 10
(10) PR MR 2144.59

@) ST — — - 210034

A Iyl O O Y AP S -« P S N K S

7777777 , ST S J @g’ N_ 208491

(D) ST IFT 20 96 2075.37
4% P I A A A 2073.23

— L= 0 -y — Q=P Ny — — —

@) QO 0o I omo 2063.95

N+ SIS T S—’és-—\—

( )+ ST e 2048.1

[ClD) KNSRZES m‘f‘—\@g/ﬁgsﬁe’} S\ 2039.38

1+ NSNS \__ 2010.39

6 /,,,,,,,,,,,;,,,,,,,,,4,,11,,,,4,,,,4,,,,,,,,4,“,,,,,,,,4,,2?'?;%95"';9“;,,, 200791

“h i SN T\ 197573
O

2+

77)

8+ 3.5

®8") / .

9" [ \ 1839.92

8- / 1828.87

®8) 1809.84

— \ 1802.39

) / 1670.79

ah / \ 1666.17

@ 1657.49

o / \ 155059 3.6us]
6" 1510.13

5t 137592 021ns6
o 1370.19
4+ 1263.05  0.50 ns 10
3+ 1172.41 83 ns4
6" 540.10
4+ 260.35

2t 78.81

0+ 0.0

172
70 YblOZ
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Legend
Er(a,2ny)  1981Cr03,1980Wal5

— I, < 2%xI®

. max
Level Scheme (continued) Iy <10%xIy

> L, > 10%xIy*
Intensities: Relative I, . Coincidence

o Coincidence (Uncertain)
N ©
¢ Q o N N i
bgb«b\ yays SSOF N

5+ ~N R o(\)c ,{c PN N~ 1926.97

= PSS NS
() EESE v S 1921.74
5.6) PSS AR 1919.91

¥ NN NN P
L T e —— 15070
7777777 s Y% b@/(,’;‘ a6 SERNENARS N _1899.39
45" I S T A - 1869.62
" LT TSR SIS 8T 1862.89
N o= 0-— R - 8— =
8+ PO YRy 1853.59
2" PR NN\ R — 1849.44
) S EE I Fese 1841.80
Yo NS S f?a-f‘?’oo.f?—\—‘

_ — o N— O ol oo
9 S e 1839.92
8~ VN ,\(\Y(’?’A\c{" S R 1828.87
3- CSRACRAVARINAAS 7\°°T(\{;r\°9o\7,\\‘7\“? 1821.5
‘ ST e
[C) S8 1809.84
4+ & 1802.78
6~ e e e e e R o B B e e e o e e e B e A B o B e o e e o e o e B e E o e Ep o R By 1802.39
0t ! \ 1795.5
St ! v _ 1779.16_
5= 1706.46
77) / 1670.79
[¢AD) \ 1666.17
4~ 1640.65 0.5ns?2

- 1557.71

= 1550.59 3.6 us !

- 1540.73
6" 1537.63
p 1510.13
5t 137592 021 ns6
10* 1370.19
e 1330.75
- 117241 83 ns4
ot 912.25
pu 540.10
4+ 260.35
2+ 78.81
0+ 0.0

172
70 Ybygp
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72Yb, 0,16 From ENSDF 70 YD1p716
Legend
1Er(a,2ny)  1981Cr03,1980Wal5
— L, < 2%xI*
. » 07 max
Level Scheme (continued) Iy < 10%x1y
> L, > 10%xI)*
Intensities: Relativel, - —-—-—-—- » Y Decay (Uncertain)
o Coincidence
S
N
S‘Q@é‘\ Fo&
) NEY » %o
. S ES S
@ IS @@'iﬁ A 1757.33
4t PRI ENK S 1749.38
) ST SO
3 \v,‘g;\ S-P-oy '%Q*r\,%'f' ~—s - 1711.44
,,,,,,, A==t ffii\\—*»‘:?@b—p?&'gﬁ'w‘ f@”’v«ffffffffffffffff*f*f*f*f*f*f*f*f*x,,,lj(ﬂﬁ,
rE oF &,Qn?,%@,e., Ty 1706.46
3+ o= ﬁ"*i\\;\le-;\e'fé‘? 1700.53
) DV A 1670.79
G NPT IRSI I 1666.17
3T VO Ty e & P o N 1662.84
@F DVTX e ST o \s 1657.49
— O 0 e O N T T Y
1 S o aF § L ; 1640.65  0.5ns 2
- SNTES o0 S oA R %
@ $@/7K§7%@§@7$,b7ﬁ?@ 1633.23
= SE-FeX—SSEoS 1608.61
= SR 7'9@%?7@'\@&@ 1600.45
= S S 1557.71
L / SERS 1550.59 3.6 us /
e I s
= | 1540.73
o | 1510.13
. ! 137592 0.21ns6
(€] v 1353.04
= 1330.75
" 1263.05  0.50ns 10
’- 1198.65
= 1172.41 83 ns4
= 1155.03
o+ 912.25
o 540.10
4+ 260.35
- 78.81
0* 0.0
172
70 YblOZ
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From ENSDF

172
70 Yb102_ 1

8

Band(A): K™=0" g.s.
band

(16™) 3198.5

a4t ¢ 25188

a2t ¢ 1907.60

Band(B): K*=0" 8
band

(14") 3044.0

437

12*)

2607.4

395

2212.64

1853.59

1537.63

1286.64

1042.88

10Er(at,2n7)

1981Cr03,1980Wal5

Band(D): K"=0" band

Band(C): K*=0" band

@

1476.69

1633.23

69 21566
4" 1975.73
2+ 1849.44
0" 1795.5
172
70 Ybigp

Band(E): K™=0" band

(G 2100.34

2" 1956.85

Band(F): K*=2" band
@+ 1657.49

3* 1549.48
2" 1466.07

18
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From ENSDF

172
70 Yb

1027

19

0Er(a,2ny)  1981Cr03,1980Wal5 (continued)
Band(H): K*=3" band
(14" 3309.5
-+
13" s63.3020.0
(12") 558 2746.5
arh) 400 24922
(101) 4oy 2256.3
Band(I): K*=3" band
(ChD) 414 2039.38 .
Band(G): K"=2* band ©9 200791
5+ 1926.97 197
ON 1862.89
CREE l 1841.80 2 ————————~—
1802.78
s 4+ 1749.38
1700.53 l
() 332_1666.17 3t 1662.84
2+ 1608.61 ‘
156
6t 200 i 1510.13
134
+ l 247 1375.92
113
& a0 ‘$ 1263.05
91
+ v 117241
172
70 YP102

19



172 172
72Yb 120 From ENSDF 70 Y1520

0Er(a,2ny)  1981Cr03,1980Wal5 (continued)

Band(J): K*=1" octupole band

147) 3134.7
Band(M): K™=6" band
147) 3033.8
247
505
a137) 480 2786.4
(137) 2636.2 233
(127) 2629.9
(A27) 446 2553.8
214
437
437
1) 40923402
(117) 2199.59 196
(107) 2193.14
107) 372 2144.59
Band(N): K*=1" band
177 (UM 2048.1
360 1" 2010.39
3 Oy y_335 196778
Band(L): K*=2—
octupole band
158
9- 1839.92
8" 1838.87 Band(K): K*=0~ A 1.7 * N () T W8 1809.84
octupole band
2)” 1757.33
30 1711.44 139
(77) 259 1670.79
1~ 1600.45 120
6~ l 1550.59
\
|
188
210
|
QL 1353.04
4 Ty 1330.75
132
3 1221.78
2~ 1198.65
1 1155.03
172
70 Yb102

20
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From ENSDF

172
70 Yb

102_21

170Er(a,2ny)

1981Cr03,1980Wal5 (continued)

Band(O): K"=4" band

Band(P): K"=(9~) band

a3-) 3481.6

)y 3252.9

10
(a2 wa0g L) 2856.4
167
©) 2689.8

1) 42 2609.1
1) &, 24114

186
9 347 2225.18

161
) 303 l 2063.95

142
7)) l 262 1921.74

119
6 ms y 4 180239

96
5 L 162 1706.46

1 0

66
4 T 4 1640.65

172
70 YD1
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