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1998Pu01: E(lab)=80 MeV onto a 4 mg/cm? self-supporting target. Measured Ey, Iy, yy, ¥(6), ce, and lifetimes by yy(t) and

Type

170EI’(13C,51’1)/)

1999Cu02,1998Pul1

Author

History

Citation

Literature Cutoff Date

Full Evaluation

E. Achterberg, O. A. Capurro, G. V. Marti

NDS 110, 1473 (2009)

31-May-2008

13C(t) using CAESAR array of six Compton suppressed Ge detectors (at +/—148°, +/—=97° and +/—47°) and two unsuppressed Ge
detectors (at +/—45°). Includes earlier papers by the same group: 1997Wa29 and 1995Pu06.

1999Cu02: Production in two complementary parts, using a thick target (4.6 mg/cm?, E(lab)=86 MeV) and a thin target (0.6
mg/cmz, E(lab)= 83MeV). Measured Ey, vy, Iy, yy(0)(DCO) and lifetimes using the GAMMASPHERE array of Compton

suppressed Ge detectors.

Other: '°Er(!2C,4ny), E=66 MeV (1979Dr06).
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177f Wi0a2 From ENSDF 1772 W2
0Rr(13C,5ny)  1999Cu02,1998Pu01 (continued)
178%W Levels (continued)
E(level)T 7 T2 Comments
2339.54€ 15 10"
2347.72€ 15 (9)
2355.62% 21 10”
244421¢ 15 10*
2468.14 16 (97)
2489.64% 16 11-
2545870 15 12-
2577.364 15 10-
267158/ 16 11+
2682.58 14 10*
2717.94¢ 16 (11)
2784.108 16 13~
2803.799 15 12+
2841774 18 11-
2845.45% 17 12+
2858.50% 16 14*
2001.22% 23 12-
2911.41¢ 15 12*
2933250 18 (117)
2994.66% 18 13~
3043.99" 17 14~
3053.61 14  11=  <2ns  K"=11". Configuration=v(1/2[521]5/2[512]7/2[51419/2[624]).
3138.42f 18 13+
3143.9 6
3161.74€ 19 (13)
3209.05% 17 14+
323513 14 12  <lns  K7"=12*. Configuration=v(1/2[521]7/2[633]7/2[51419/2[624]) or
V(5/2[51217/2[514])7(5/2[402]7/2[404]).
3282.00 17 (127) Probable band member of the K”=11" band at 3053 keV.
3317208 17 15°
3318539 16 14+
3385.15 19 (13M) Probable band member of the K”=12* band at 3235 keV.
3420.19¢ 15 14*
3455.36Y 20 (137)
3459.5520  (137)
3488.22% 17 16*
3514.63% 25 14~
3525331 17 13~ <l ns
3558.084 20 15~
359343 19 14~ 3ns ] K"=14". Configuration=v(5/2[512]7/2[514])m(7/2[404]9/2[514]).
3612.021 20 15*
3612.70" 19 16-
3654.72Kk 20 15t 30ns [
3660.94% 17 16*
3673.74€ 21 (15)
3686.437 17 (14%)
3689.011 19 14~
3694.85 18
3836.8/ 6 (15%)
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177f W43 From ENSDF 1772 Wigs-3
0Rr(13C,5ny)  1999Cu02,1998Pu01 (continued)
178%W Levels (continued)
E(level)T 7 T2 Comments
3862.130 23 16*
3870.80€ 18 16*
3875.83 22 (157) Probable member of the K"=14" band at 3593 keV.
3912318 20 17°
3930421 20 15°
4009.09¢ 18 16*
4084.27 6 (16%)
4099.97% 19 18+
412973k 24 17+
4157.72f 22 17t
41713% 6 16
4182789 23 17°
4208.681 20 16~
4238.017 22 18-
4238.74€ 24 (17)
4248.00% 18 18+
4368.6/ 6 (17%)
4429530 24 18+
4498.119 20 18+
4516.08: 21  17-
4555718 22 19”
4663.19¢ 21 18+
4678.5) 6 (18+)
47116221 (174 K™=17*. Configuration=v(5/2[512]7/2[514])x(1/2[541]5/2[402]7/2[40419/2[514]).
4730.16% 21 20*
475343k 25 19+
4796.92f 24 19+
4833.5% 8 (187)
4835.2€ 3 (19)
4863.689 25 19”
4879.52M 20 18~ <3 ns
4905.51" 24 20~
4941.64% 19 20*
5006.5/ 6 (19%)
5063.02" 23 19-
5096.63! 25 20*
5188.119 22 20+
5233918 25 21-
5269.64™ 25 20~
5313.59 3 21 64ns2
5428.76% 23 22*
545554k 25 21+
5460.6¢ 3 @1
5521.9" 3 21-
5525.7/ 3 21+
5537.4% 13 (207)
5577.39 3 217)
5603.0" 3 22
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1999Cu02,B
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178 178
74 Wioa~4 From ENSDF 74 Wis4

0Rr(13C,5ny)  1999Cu02,1998Pu01 (continued)

178%W Levels (continued)

E(level)t N Tij
5626.99 3 22"
5675.0P 3 2

5688.55% 21 20t
5814.0™M 3 2"

5827.0/ 3 20+
5906.419 25 22+
5939.78 3 23"
6000.3" 3 23~
6052.7° 3 23"
6136.6° 3 (23)
6139.8" 3 23~
6194.3% 3 24+
6207.6K 3 23+

6299.2¢ 6 (237)
6328.9/ 6 23+
6332.5" 3 24~
6389.67 3 24~
6447.5P 5 24~
6483.65% 24 24*
6494.2M 3 24~

6572.55 3 25t 220 ns 10
6593.6! 3 24+
6685.18 3 25"
6795.4" 3 25~
6858.99 5 25"
6860.2" 4 26
6872.7" 4 25~
6886.3€ 3 (25)
6971.4% 4 (25%)
6984.0 6 25+
7005.8 5 25+
7017.0% 3 (26%)
7113.0" 3 26~
721735 4 27+
7218.49 5 26~

7272.2™M 5 26~
7288.0P 6 26~

7330.0% 6 26+
7336.8! 4 26+
7392.0 4 26+
7489.78 3 27"
7611.5" 4 28*
7657.4" 5 27"
7689.9" 5 27"
7709.2K 4 27+
7719.3€ 6 27)
7732.0° 8 27"
7798.6 5 27+

7897.3% 6 (28%)

Continued on next page (footnotes at end of table)

4



https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1999Cu02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Pu01,B

177f Wia-5 From ENSDF 1772 Wioa-5
0Rr(13C,5ny)  1999Cu02,1998Pu01 (continued)
178%W Levels (continued)
E(level)T 7 T Comments
7961.7" 3 (287)
8034.45 4 20+
8096.2/ 4 28+
8111.44 8 28~
8121.9M 8 28~
8148.24 4 28C)  <5ns
8188.9”7 9 28~
8228.0 6 28+
8365.18 6 (297)
8475.8Y 4 2902
848431 5 30*
8499.5k 4 29+
8564.1" 9 29~
8578.4" 9 29~
8655.1 10 29~
8665.6 7 20+
8800.1Y 4 30* <1 ns
8897.14 4 300
8905.4% 4  (29%) <l ns
8919.3/ 4 30"
8957.75 7 31t
9016.4™ 10 30~
9051.49 10 30~
9124.5P 12 30
9342.4% 4 (30%)
93562k 4 31+
9359.3% 4 (31%)
9360.7" 4 31" 1998Pu01 propose a 317 level at 9343-keV, deexciting through 448 and 869 keV y-rays, instead
of the 9361 keV level shown here.
9453.6! 8 32+
94753 11 31
95324" 11 31
9806.4% 5 (31%)
9810.4! 5 32+
9854.7% 5 327 1998Pu01 propose an uncertain 327 level at 9819-keV, deexciting through 474 and 922 keV
y-rays, instead of the 9854 keV level shown here.
9931.7Y 4 (324)
9947.4™ 12 32
9971.75 8 33+
10012.879 21 (327)
10280.1F 5 33+
10299.3% 5 (32%)
10378.6V 5 33~
10509.0¢ 8 34+
10514.4" 15 33"
10525.7% 4 (33%)
10766.2! 8 34+
10916.24 5 34~
11065.85 8 35+
11075315 34%) <Ins
112652k 9 35+
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178 178
74 W 0470 From ENSDF 74 W04~

0Rr(13C,5ny)  1999Cu02,1998Pu01 (continued)

178y Levels (continued)

E(level)t i
11463.17V 16 (357)
1169701 5 (354
117802l 11 36*
12306.2K 14 37+
128449 15 (38%)
13393.85 17 (39%)

T From least-squares fit to Ey’s.

¥ Band(A): Yrast band, K"=0% based on the ground state.

# Band(B): Yrare K™=12* band based on the 2845-keV level.

@ Band(C): B-vibrational band based on the 1556-keV level.

& Band(D): K™=2" band, a=0 based on the 1044-keV level.

¢ Band(d): K™=2" band, a=1 based on the 1120-keV level.

b Band(E): J7=(3") band based on the 1545-keV level.

¢ Band(F): J=(7) band based on the 2054-keV level.

d Band(G): AJ=1 band based on 8~ based on the 2078-keV level.

¢ Band(H): K™=6%, =0 based on the 1665-keV level. Configuration=v5/2[512]v7/2[514].

f Band(h): K™=6", a=1 based on the 1835-keV level. Configuration=v5/2[512]v7/2[514].

8 Band(i): K"=7", a=0 based on the 1827-keV level. Configuration=v7/2[633]v7/2[514].

" Band(I): K™=7", a=1 based on the 1739-keV level. Configuration=v7/2[633]v7/2[514].

i Band(J): K*=13" based on the 3525-keV level. Configuration=v(7/2[633]7/2[514])7(5/2[402]7/2[404].

J Band(K): K*=14" based on the 3686-keV level. Configuration=v(7/2[633]7/2[514])n(5/2[402]9/2[514].

k Band(l): K™=15", @=0 based on the 3862-keV level. Configuration=v(7/2[633]7/2[514])x(7/2[404]9/2[514]).

! Band(L): K™=15%, a=1 based on the 3655-keV level. Configuration=v(7/2[633]7/2[514])n(7/2[404]19/2[514]).

" Band(M): K"=18", @=0 based on the 4880-keV level. Configuration=v(7/2[633]7/2[514])7(1/2[541]5/2[402]7/2[404]9/2[514]).

" Band(m): K"=18", @=1 based on the 5063-keV level. Configuration=v(7/2[633]7/2[514])x(1/2[541]5/2[402]7/2[404]9/2[514]).

? Band(n): K*=21", a=0 based on the 5675-keV level. Configuration=v(5/2[512]7/2[633]7/2[514]9/2[624])n(5/2[402]9/2[514]).

? Band(N): K7=21", a=1 based on the 5314-keV level. Configuration=v(5/2[512]7/2[633]7/2[514]9/2[624])7(5/2[402]9/2[514]).

4 Band(O): K™=22", @=0 based on the 5627-keV level. Configuration=v(5/2[512]7/2[633]7/2[514]19/2[624])7(7/2[404]9/2[514]).

" Band(o): K™=22", a=1 based on the 6000-keV level. Configuration=v(5/2[512]7/2[633]7/2[514]9/2[624])7(7/2[404]19/2[514]).

§ Band(p): K™=25%, =0 based on the 6860-keV level. Configuration=v(5/2[512]7/2[633]7/2[51419/2[624])
(1/2[541]5/2[402]7/2[404]9/2[514]).

" Band(P): K™=25", a=1 based on the 6573-keV level. Configuration=v(5/2[512]7/2[633]7/2[514]9/2[624])
(1/2[541]5/2[402]7/2[404]9/2[514]).

“ Band(q): K*=28", =0 based on the 8476-keV level. Configuration=v(5/2[512]7/2[633]7/2[514]9/2[624])
n(1/2[541]7/2[404]19/2[514]11/2[505]).

V' Band(Q): K*=28", a=1 based on the 8148-keV level. Configuration=v(5/2[512]7/2[633]7/2[514]9/2[624])
n(1/2[541]7/2[404]19/2[514]11/2[505]).

¥ Band(R): K™=(29%) band, =0 based on the 9342-keV level.
Configuration=v(5/2[512]7/2[633]7/2[514]9/2[624]1/2[521]7/2[503]) n(1/2[541]5/2[402]7/2[404]9/2[514]).

* Band(r): K™=(29%) band, a=1 based on the 8905-keV level.
Configuration=v(5/2[512]7/2[633]7/2[514]9/2[624]1/2[521]7/2[503]) n(1/2[541]5/2[402]7/2[404]9/2[514]).

Y Band(s): K™=30" band, @=0 based on the 8800-keV level. Configuration=v(5/2[512]7/2[633]7/2[51419/2[624])
n(5/2[402]7/2[404]19/2[514]11/2[505]).

2 Band(S): K™=30" band, a=1 based on the 9359-keV level. Configuration=v(5/2[512]7/2[633]7/2[51419/2[624])
7(5/2[402]7/2[404]19/2[514]11/2[505]).

Continued on next page (footnotes at end of table)
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From ENSDF

178
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170EI’(13C,51’1)/)

1999Cu02,1998Pul1 (continued)

178y Levels (continued)

I Band(T): K*=(34") band based on the 11075-keV level. Configuration=v(5/2[512]7/2[633]7/2[51419/2[624]1/2[52117/2[503])
m(5/2[402]7/2[404]9/2[514]11/2[505]).

y(178w)

E),T Iyi E;(level) I Ef J ’; Mult. @ a4 Comments
438 1 091 5313.5 217 5269.64 20~ (M1) 9.04 14  B(M1)(W.u.)=0.00039 7
61.4 1 4.7 3 3654.72  15% 359343 14~ (ED) 0.265 B(E1)(W.u.)=2.43x107> 9
68.2 1 2.04 359343  14- 3525.33 13~ M1) 2.47 B(M1)(W.u.)=0.0067 23
73.6 1 38.8 15 1738.50 7~ 1664.73 6% Mult.: A»=-0.5 3.

75.5 1 0.8 4 1119.94 3~ 1044.43 2~
88.3 1 10.0 4 1827.20 8~ 1738.50 7— Mult.: A»=-0.86 15.
1034 5 0.30 6 3385.15  (13%) 3282.00 (127)
105.2 1 0.82 1225.05 4~ 1119.94 3~ Mult.: Ap=+0.14 3.
105.8 1 38.2 11 105.80 2% 00 O E2 3.12 Mult.: Ap=+0.14 3.
119.2 5 0.40 14 134442 5° 1225.05 4~
1369 1 755 1964.25 9~ 1827.20 8~ Mult.: Ap=-0.53 6.
140.2 1 0.9 1 3525.33 13~ 3385.15 (13%)
150.2 5 0.40 6 3385.15  (13%) 3235.13 12*
1504 5 051 3836.8 (15%)  3686.43 (14%)
163.6 1 4.12 3689.01 14~ 3525.33 13~ Ml 1.170 Mult.: Ap=-0.14 9, a(L)exp=0.159 18,
theory a(L)=0.154.
163.8 5 0.40 8 1508.42 6~ 1344.42 5~ Mult.: Ap=-0.14 9.
168.0 1 121 4879.52 18~ 4711.62 (17*) (El) 0.0978  B(EI)(W.u.)>1.9x107°
Mult.: Ay=-0.67.
168.3 1 452 2132.83 10~ 1964.25 9~ Mult.: Ar,=-0.67.
170.5 1 392 1835.19 7% 1664.73 6% Mult.: A,=-0.52.
180.6 1 1.11 1225.05 4~ 1044.43 2~ Mult.: Ap=-0.13 2.
181.4 1 1335 3235.13  12% 3053.61 11° Mult.: Ap=-0.13 2.
1829 1 291 6572.5 25% 6389.6 24~ (ED) 0.0787  B(El)(W.u.)=1.44x10"7 10
Mult.: Ap=-0.13 2.
18351 553 5063.02 19~ 4879.52 18~ (M1) 0.848 Mult.: Ap=-0.13 2.
187.8 1 1.82 2023.18 8% 1835.19 7%
1944 1 221 2327.31 11~ 2132.83 10~
203.5 1 1.51 2226.57 9% 2023.18 8*
206.6 1 544 5269.64 20~ 5063.02 19~ MI(+E2) 0.44 17 Mult.: Ap=+0.01 7, a(K)exp=0.44 3.
207.4 1 492 3862.13 167 3654.72 15% Mult.: A»=+0.01 7, DCO=0.87 2.
Additional information 1.
211.6 5 0.3 1 3053.61 11° 2841.77 11~
21751 0.6 1 244421  10% 2226.57 9*
21851 1.71 2545.87 127 2327.31 11~ Ml 0.522 Mult.: a(K)exp=0.39 9.
218.6 5 0.10 5 1763.91  (57) 1545.0 (37)
2243 1 192 134442  5° 1119.94 3~
225.6 1 573 1964.25 9~ 1738.50 7- Mult.: A,=+0.14 10.
2269 5 0.30 4 3686.43  (14%) 3459.55 (137)
22795 0.20 4 3138.42 13* 2911.41 12*
22825 0.50 5 2671.58 11% 244421 10%
228.4 1 1.0 1 3282.00 (127) 3053.61 11~
230.8 5 0.40 3 3686.43  (14%) 345536 (137)
23120 5 0.30 6 1888.22  (87) 1656.09 7-
236.7 1 100 3 342.53 4% 105.80 2% E2 0.1772  Mult.: Ay=+0.16 3, a(K)exp=0.106 7.
238.2 1 0.9 2 2784.10 13~ 2545.87 12~
241.0 1 6.0 2 393042  15° 3689.01 14~ Mult.: A»=-0.09 4.
245.0 5 0.20 6 232241 97 2078.07 8~
2474 1 1.52 4084.2 (16%) 3836.8 (15%)
251.0 5 031 5313.5 21~ 5063.02 19~

Continued on next page (footnotes at end of table)
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177f Wip4-8 From ENSDF 1772 Wios-8
0Rr(13C,5ny)  1999Cu02,1998Pu01 (continued)
v( 178%W) (continued)
E, L¥ Ei(level)  J7 E; " Mult. @ a4 Comments

25221 201 55219 217 5269.64 200  (M1) 0.352  Mult.: Ay=+0.03 6.
2549 1 0.8 1 257736 10 232241 9
260.0 1 072 3043.99 14 2784.10 13~
264.4 1 1.02 284177 117 257736 10~
267.5 1 432 412973 17t 3862.13 16 Mult.: A,=+0.08 8, DCO=0.58 3.
269.1 5 0.40 12 3053.61 11~  2784.10 13~
2733 1 0.60 15 331720 15~ 3043.99 14~
2779 1 522 4208.68 167 393042 15 Ml 0270 Mult.: Ay=—0.12 10, a(K)exp=0.244 I5.
2824 1 231 3875.83  (157) 3593.43 14~
283.4 1 373 1508.42 6~ 1225.05 4~
284.4 1 112 4368.6  (17*) 40842 (16%)
284.9 1 252 1664.73  6* 1379.96 4*
287.7 1 252 6860.2 26 65725 25t Ml 0.246  Mult.: Ay=—1.15 20, DCO=0.17 1.
288.5 5 0.51 415772 17t 3870.80 16%
290.2 1 20.4 6 352533 13~ 3235.13 12t  El 0.0248  B(E1)(W.u.)>8.2x107¢

Mult.: Ay=—0.17 6, a(K)exp=0.027 +4—7.
292.1 1 1.6 1 5814.0 227 55219 21°
293.8 1 0608 234772  (9) 2053.93 (7)
295.6 5 021 3612.70 16 3317.20 15~
299.7 1 382 442953 18t 4129.73 17°  MILE2 0.157  Mult.: Ay=+0.10 4, DCO=1.10 4.
305.7 1 974 2132.83  10” 1827.20 8~ Mult.: Ay=+0.13 4.
307.3 1 342 4516.08 17~  4208.68 16~
307.9 1 132 196425 9~ 1656.09 7~
309.9 / 0.9/ 46785  (18%) 4368.6 (17%)
311.7 1 413 1656.09 7° 134442 5- E2 0.0759  Mult.: Ay=—0.02 8, «(K)exp=0.068 4.
312.0 1 1.0 1 207598 (77) 176391 (57) Mult.: Ay=-0.02 8.
313.5 1 765 56269 22 53135 21°
313825 0107 235562 10-  2041.61 9-
318.8 1 14 1 182720 8 1508.42 6~
3239 1 292 475343 19t 442953 18t  (M1,E2) 0.126 Mult.: DCO=1.15 4.
3244% 7 034% 2 8800.1 30t 84758 2909 El 0.0190  B(EI)(W.u.)>4.6x107°

Mult.: DCO=0.60 1.
3253 1 141 6000.3 23~ 5675.0 22
325.8 1 121 6139.8 23~ 58140 22
32755 031 8475.8 200 81482 280 Ml 0.173  Mult.: DCO=0.20 5.
328.0 1 0.8 1 5006.5  (19%) 4678.5 (18%)
336.9 1 0.6 3 6389.6 24~ 60527 23°
339.6 1 072 2078.07 8 1738.50 7-
343.1 1 224 5096.63 20 475343 19t  (M1,E2) 0.115 Mult.: DCO=1.11 4.
3514 1 75.0 22 693.95 6T 342.53 4* E2 0.0536  Mult.: Ay=+0.26 3, a(K)exp=0.042 3.
3543 1 1.0 1 64942 24~ 6139.8 23
357.0 1 1.7 1 72173 27t 68602 267 Ml 0.1373  Mult.: Ay=+0.04 20, DCO=1.05 3.
358.4 1 0.7 1 232241 9 1964.25 9~
358.6 1 322 2023.18 8% 1664.73 6%
358.7 1 201 545554 21 5096.63 20* Mult.: DCO=1.16 5.
359.9 1 0604 191560 8* 1555.78 6*
361.5 1 403 5675.0 22 53135 21°
363.1 1 10.7 4 232731 11° 1964.25 9~ Mult.: Ay=+0.28 4.
363.3 1 5.14 4879.52 18~  4516.08 17 Ml 0.1310  B(M1)(W.u.)>8.1x107°

Mult.: Ay=+0.28 4, a(K)exp=0.094 9.
363.8 5 030 15 3209.05 14% 284545 12% Mult.: Ay=+0.28 4.
36558 1 050" 2 73368 26 69714 (25) Mult.: DCO=1.15 6.
370.2 1 1.51 2717.94  (11) 234772 (9)
3713 1 151 5827.0  22% 545554 21* Mult.: DCO=1.28 6.
373081 0263 77002 27t 73368 26 Mult.: DCO=1.15 8.

Continued on next page (footnotes at end of table)
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178 178
74 Wi0479 From ENSDF 74 Wi04~9
0Er(3C,5ny)  1999Cu02,1998Pu01 (continued)
v( 178%W) (continued)
E,T L+ E;(level)  J7 E o Mult.@ a4 Comments
Y Y i i f f :
3733 1 4.62 6000.3 23~ 56269 22-
37745 0.5 1 6971.4  (25%) 6593.6 24*
3777 1 202 60527 23~ 5675.0 22°
378.5 1 0807 68727 25 64942 24~
379.8 1 311 1888.22  (87) 150842 6~ Mult.: Ay=+0.18 I4.
380.5 1 0.9 1 6207.6  23*  5827.0 22*
382.5 1 0708  3870.80 16° 348822 16*
385.6 1 4.12 2041.61 9~ 1656.09 7~ Mult.: Ar=+0.06 7.
386.0 1 0.8 1 6593.6  24*  6207.6 23*
386.0% 70 0.04% 6 73920  26* 70058 25*
387.5% 7 034%3 80962  28F 77092 27*
389.1 1 483 6389.6 24~ 60003 23~  MI+E2 0.074 Mult: Ay=+0.47 I5, a(K)exp=0.058 5.
389.5 5 0398  3235.13 12*  2845.45 12*
390.4 5 0105 69840  25°  6593.6 24*
391.6 1 423 222657 9* 1835.19 7+ Mult.: Ay=+0.18 7.
392.1 1 131 2468.14  (97)  2075.98 (77)
393.7 1 303 1738.50  7- 1344.42 5~
394.0 1 0806 76115  28° 72173 27* Ml 0.1056  Mult.: Ay=+0.49 20, DCO=1.52 6.
L: 1.09 5 (1999Cu02).
394.8 5 0408 64475 24~ 60527 23~
398.4 5 0308  4498.11 18*  4099.97 18*
399.1 5 0406 72722  26- 68727 25°
403.2% 1 0.19% 2 84995  20* 80962 28*
405.0 5 0201 393042 15  3525.33 13~
405.8 1 0609 67954 25  6389.6 24~
406.6% 2 0.09% 2 77986 27 73920 26*
41135 0208 68589 257  6447.5 24~
411.7% 4 008" 2 70058 25 6593.6 24*
4129 1 10.1 4 254587 12-  2132.83 100  E2 0.0344  Mult.: Ay=+0.19 8, a(K)exp=0.049 8.
4178 5 0205 7689.9 27 72722 26~
419.6% 6 8919.3  30*  8499.5 29*
4203%3 018" 2 73920 267 69714 (257)
4209 1 241 244421 107 2023.18 8*
42185 0204  8897.1 3000 8475.8 2900 Ml 0.0882
42265 0408 72184  26° 67954 25°
42315 0406 80344  29% 76115 28 Ml 0.0875 Mult.: Ay=+0.42 26, DCO=2.16 I6.
4238 1 0.7 1 2339.54 10" 1915.60 8*
4270%b 2 006" 2 82280 28t  7798.6 27*
42915 0.106 72880 26 68589 25°
430.8 1 0.90 14 3235.13 12*  2803.79 12*
432 8121.9 28 7689.9 27-
4369%2 o112 93562 31 89193 30*
437.0% 1 012" 1 93424  (307) 8905.4 (297) (M) 0.0803
4387 5 0105 76574 27 72184 26~
4395%P 4 008" 2 8665.6 29  8228.0 28*
442 8564.1 29~ 81219 28
4438 1 281 316174  (13)  2717.94 (11)
444 77320 27 7288.0 26~
44415 021 257736 100 2132.83 10~
4455 1 362 267158 11T 2226.57 9*
4474 1 48015 114129 8* 693.95 6* E2 0.0278  Mult.: Ay=+0.24 3, a(K)exp=0.0334 25.
4479 1 341 2489.64 11-  2041.61 9~ Mult.: Ay=+0.24 3.
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177leo4'10 From ENSDF 1774§W104‘10
0Rr(13C,5ny)  1999Cu02,1998Pu01 (continued)
v( 178%W) (continued)
E, ' I, Ei(level)  JT B, Mul® a? Comments

450.0 5 0.10 5 84843 30" 8034.4 29+ Ml 0.0744  Mult.: Ay=+0.34 30.

L: 0.52 17 (1999Cu02).
4513 1 0.8 1 3686.43  (147)  3235.13 12*
451.8 1 0.6 1 3660.94 16% 3209.05 14+
452 9016.4 30~ 8564.1 29~
453.9% 3 009" 2 98104  32* 93562 31+
454 8111.4 28 7657.4 27
456.8 1 8.4 3 2784.10 13~ 232731 11-
457 8188.9 28~ 7732.0 27
458.8 5 043 5521.9  21° 5063.02 19~
459 94753 31° 9016.4 30~
459.9 1 111 3318.53 14+ 2858.50 14*  MI(+E2) 0.048 23 Mult.: a(K)exp=0.068 25.
463.6%2 015" 4 93607  31° 8897.1 300 Ml 0.0688  see comment to 9360-keV level.
464.0% 1 005" 1 98064  (31%) 93424 (30%) (MI) 0.0686
4643 1 0.80 14  2803.79 12* 2339.54 10t  E2 0.0253  Mult.: a(K)exp=0.021 5.
465.1 1 251 293325 (117)  2468.14 (97)
466 8655.1 29~ 8188.9 28~
466.7 1 2472 313842 13* 2671.58 11*
466.9 1 0.60 12 2911.41 12* 244421 10*
467 85784 29~ 8111.4 28"
4674 1 221 2355.62 10~ 1888.22 (87)
469 91245 30~ 8655.1 29~
469.5% 3 010" 2 10280.1 33+ 9810.4 32+
472 9947.4  32- 94753 31-
473 9051.4 30~ 8578.4 29~
4735 1 161 3612.02  15* 3138.42 13+
474 1 <0.1 89577  31F 8484.3 30t Ml 0.0649  Mult.: Ay=+0.38 34.

I: 0.22 5 (1999Cu02).
47515 030 18 412973 17+ 3654.72 15+
476.0 1 121 3053.61  11° 2577.36 10~
481 9532.4  31° 9051.4 30~
486 10766.2  34*  10280.1 33*
4920% 1 005" 1 102993  (32%) 98064 (31%) (M) 0.0586
493.7% 8 98547  32- 9360.7 31— Ml 0.0584
494 | <0.1 9453.6  32* 8957.7 31+ Ml 0.0583  Mult.: DCO=1.12 5.

I,: 0.20 2 (1999Cu02).
494.9 1 0.8 1 232241 9- 1827.20 8~
49775 0.50 12 415772 17+ 3660.94 16+
498.1 1 793 3043.99 14~ 2545.87 12- Mult.: Ay=+0.24 7.
499 112652 35% 107662 34*
500.3 5 0.20 6 15450  (37) 1044.43 2~
505.0 1 331 2994.66 13~ 2489.64 11~ Mult.: Ay=+0.28 15.
507.6 1 1.12 3053.61 11° 2545.87 12-
508.6 1 192 3420.19  14* 2911.41 12+
512.0 1 271 3673.74  (15) 3161.74 (13)
514.6 1 131 1656.09 7~ 1141.29 8*
515.0 1 111 3318.53 14+ 2803.79 12+
515 117802 36* 112652 35*
517.7% 3 013" 3 99717 33* 9453.6 32+ Ml 0.0516
520.0 1 1.12 4208.68 16 3689.01 14~  E2 0.0191  Mult.: a(K)exp=0.017 5.
500.1 1 161 345536 (137) 293325 (117)
52361 37015 1665.15  10% 114129 8* E2 00187  Mult.: Ay=+0.22 3, a(K)exp=0.0202 I9.
524.0% 2 10378.6 33~ 98547 32- Ml 0.0500
526.3 1 121 3459.55  (137)  2933.25 (117)
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178 178
74 Wiga-11 From ENSDF 74 Wiga-11
0Rr(13C,5ny)  1999Cu02,1998Pu01 (continued)
v( 178W) (continued)

E, L¥ Ei(level)  JT E; " Mult. @ a? Comments
533.0 1 7.6 3 3317.20 15~ 2784.10 13~ Mult.: Ay=+0.22 6.
536.9% 3 0.05% 2 10509.0 34 9971.7 33+ Ml 0.0469
537.6% 1 10916.2 34~  10378.6 33~ Ml 0.0468
538.8 1 0.60 5 1763.91 (57) 1225.05 4~
544.9 5 0.45 11 5814.0  22° 5269.64 20~
545.6 1 191 290122 12° 2355.62 10~
545.6 1 131 415772 17* 3612.02 15*

546.4 1 0.9 2 2682.58 10% 2135.85 8" E2 0.01689  Mult.: a(K)exp=0.021 9.

549.6% 7 0065" 9 110753  (34%) 105257 (33Y) (M) 0.0442  B(MI1)(W.u.)>0.00013

550&b 11463.17  (357) 109162 34~

552.3 1 1.7 3 3235.13  12* 2682.58 10t E2 0.01646  B(E2)(W.u.)>0.015
Mult.: a(K)exp=0.016 5.

552.4 1 172 3870.80 16" 3318.53 14+

556.5% 3 11065.8 35  10509.0 34 Ml 0.0428

559.1% 7 0.19% | 93593  (31%)  8800.1 30t Ml 0.0423  Mult.: DCO=1.07 I7.

559.3 1 232 2803.79 12% 224425 12+ MI(+E2)  0.029 14 Mult.: a(K)exp=0.037 20.

563.4 1 2971 3558.08 15~ 2994.66 13~

563.9 5 0.42 7 3053.61 11° 2489.64 11°

564.2 1 0.8 2 3235.13  12* 2671.58 11+

565.0 1 201 423874 (17) 3673.74 (15)

567.5 1 0.6 1 442953 18* 3862.13 16*  (E2) 0.01543  Mult.: DCO=0.92 I2.

568.7 1 7.4 3 3612.70 16~ 3043.99 14~ Mult.: Ay=+0.19 8.

572.0 1 0.9 2 2911.41 12% 2339.54 10*

5720 1 <0.03 6572.5  25% 60003 23  [M2] 0.1161  B(M2)(W.u.)=0.0003 +4-3

572447 o011t g 9931.7  (32%) 93593 (31*) Ml 0.0398  Mult.: DCO=0.48 10.

578.9 1 23.5 18 224425 12% 1665.15 10t E2 0.01472  Mult.: Ay=+0.17 4, a(K)exp=0.012 3.

585.6 1 141 4516.08 17° 3930.42 15~

587.1 1 141 4248.00 18* 3660.94 16%

588.9 1 171 4009.09 16% 3420.19 14*

594.1% 2 0.06" 1 10525.7  (33%)  9931.7 (32%) M1 0.0361  Mult.: DCO=1.11 5.

¥504.7 5 1.0 3

595.1 1 734 391231 17° 3317.20 15~

596.5 1 202 48352 (19) 4238.74 (17)

611.8 1 7.14 4099.97 18* 348822 16  E2 0.01293  Mult.: A;=+0.40 I6.

612.9 1 0.9 2 257736 10~ 1964.25 9~

613.4 1 111 3514.63 14~ 2901.22 12~

614.2 1 16.0 5 2858.50  14% 224425 12+ B2 0.01282  Mult.: A,=+0.27 6.

616.5 1 202 3420.19  14* 2803.79 12*

617.9 5 0.50 8 6139.8 23~ 5521.9 21-

621.7% 1 0.059% 171 11697.0  (35%) 110753 (34%) (M) 0.0321

623.7 1 0.6 1 4753.43  19* 4129.73 17t (E2) 0.01237  Mult.: DCO=1.26 10.

624.7 1 2471 418278 17° 3558.08 15~

625.3 1 543 4238.01 18~ 3612.70 16~  E2 0.01230  Mult.: Ay=+0.52 8.

625.4 1 142 5460.6  (21) 48352 (19)

627.3 1 16 2 4498.11 18* 3870.80 16%

629.6 1 1145 3488.22 16" 2858.50 14+  E2 0.01211  Mult.: A;=+0.28 6.

630.2 1 4.0 3 4730.16  20% 4099.97 18*  [E2] 0.01208

637.7 5 0175 5006.5  (19%)  4368.6 (17%)

639.2 1 2.8 3 4796.92  19* 4157.72 17*

643.4 1 442 455571 19° 391231 17-  (E2) 0.01152  Mult.: Ay=+0.42 ]2.

645.0 5 0.40 4 72173 27* 6572.5 25t  E2 0.01146  Mult.: DCO=1.21 5.

650.3 1 2.7 2 1344.42 5~ 693.95 6+ Mult.: Ay=—0.16 I4.

654.1 1 1.12 4663.19  18* 4009.09 16%
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177leo4'12 From ENSDF 1774§W104‘12
0Er(3C,5ny)  1999Cu02,1998Pu01 (continued)
v( 178%W) (continued)
E, L¥ Ei(level)  J7 E; i Mult. @ a? Comments

656.7 5 0507 41713 16  3514.63 14~

6622 5 0204 48335  (187) 41713 16

667.1 1 0.6 1 5096.63 20% 442953 18t  (E2) 0.01062  Mult.: DCO=1.10 /1.

667.5 1 3.62 4905.51 20 4238.01 18~

670.9 1 201 4879.52 18~  4208.68 16~  E2 0.01048  B(E2)(W.u.)>0.0049
Mult.: a(K)exp=0.0094 21.

674.7 1 1.6 1 2339.54 10* 1665.15 10*

676.0 1 1.0 I 6136.6  (23)  5460.6 (21)

678.2 1 342 523391 21 4555.71 19°

680.7 5 031 64942 247 58140 227

680.9 1 171 4863.68 197 4182.78 17

686.1 1 122 1379.96  4* 693.95 6%

686.8 5 0.5 1 60003 23~ 53135 21~

689.1 5 0236 323513 12 2545.87 12~

690.0 1 122 5188.11 20*  4498.11 18*

693.6 1 242 4941.64 20t 4248.00 18*

697.5 1 262 5603.0 227 4905.51 20

698.6 1 342 542876 22t 4730.16 20t  [E2] 0.00958

699.9 5 0308  3558.08 157 2858.50 14*

7022 1 112 545554 21 475343 19* Mult.: DCO=1.18 7.
L: 0.72 3 (1999Cu02).

7040 1 0.157 5537.4  (207) 48335 (18)

705.8 1 222 5939.7 23~ 523391 21~

713.6 1 0708 55773  (217) 4863.68 19~

718.3 1 0.9 1 5906.41 22+ 5188.11 20*

7219 5 0306 62992  (237) 55773 (217)

726.6 5 031 3053.61 11~ 232731 11~

728.8 1 112 55257 21 4796.92 19*

729.5 1 141 63325 24~ 5603.0 22

730.5 1 0.8 1 5827.0 22 5096.63 20%* Mult.: DCO=1.14 7.

734.15 031 68727 25 6139.8 23"

7375%2 018" 2 77002 27t 69714 (25%)

743.0% 2 025" 3 73368  26%  6593.6 24* Mult.: DCO=0.83 3.

7454 1 121 6685.1 257 5939.7 23"

746.9 1 162 5688.55 22%  4941.64 20

749 8897.1 3000 81482 280 E2 0.00822  E,: from figure 1 of 1998Pu01.

749.7 1 0.6 1 68863  (25) 6136.6 (23)

750.6 5 0.5 1 2994.66 137 224425 12%

7513 1 0606  7611.5 28 68602 26*  E2 0.00817 Mult.: DCO=1.53 17.

752.1 1 0.8 1 6207.6  23*  5455.54 21% Mult.: DCO=1.16 8.

7572% 2 0.14% 1 89054  (29%) 81482 28  (El) 0.00302  B(E1)(W.u.)>4.9x10~7
Mult.: DCO=0.75 24.

758.9% 1 009" 2 80962  28% 73368 26%

759.7 1 282 4248.00 18t 348822 16  E2 0.00798  Mult.: Ay=+0.24 20.

762.9 1 212 6389.6 24~ 56269 22°  E2 0.00790  Mult.: a(K)exp=0.0081 17.

763.9 5 041 6971.4  (25%) 6207.6 23* Mult.: DCO=1.13 3.

765.5 1 1.82 61943  24* 542876 22t  [E2] 0.00785

765.8% 1 0.09% 1 8800.1 30" 80344 29 Ml 0.0189  B(MI)(W.u.)>9.6x107°
Mult.: DCO=1.10 20.

767.0 5 0508  6593.6 24  5827.0 22% Mult.: DCO=1.18 10.

7724 5 021 64475 24 5675.0 22"

774.1 1 0.9 I 1915.60 8* 114129 8*

7773 1 292 1119.94 3~ 342.53 4* Mult.: Ap=—0.33 /4.

778.5 5 0.105 72722 267 64942 24~
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178 178
74 Wiga-13 From ENSDF 74 Wiga~13
0Rr(13C,5ny)  1999Cu02,1998Pu01 (continued)
v( 178W) (continued)
E, L# Ei(level) 7 E; i Mult. @ a? Comments
780.5 1 0.8 1 7113.0 260 63325 24°
790.9 1 0.7 2 323513 12¢ 244421 10*
791.1% 4 0.16" 3 84995 29+ 77092 27+
793.1% 14 7798.6 27 70058 25%
795.1 1 1.0 1 6483.65  24%  5688.55 22+
795.4 5 0.4 1 67954 25 60003 23°
799.7% 7 0.13% 7 70058  25*  6207.6 23*
799.9% 6 0.15% 7 73920 26  6593.6 24*
802.6 1 2272 3660.94  16°  2858.50 14*  [E2] 0.00709
803.2 5 0.2 1 63289 23 55257 21*
804.6 1 0.60 9 74897 27" 6685.1 25°
806.2 5 0.10 5 68589 25 60527 23~
817.0 5 <0.1 7689.9 27 68727 25°
817.8 5 0.40 8 80344 29t 72173 27  E2 0.00681 Mult.: DCO=1.03 /4.
8227 1 1.0 1 7017.0  (267) 61943 24*  [E2] 0.00673
823.4%& 4 89193 30" 80962 28*
823.6 1 0.7 2 1964.25 9~ 1141.29 8*
824.6 1 0907  2489.64 11-  1665.15 10*
828.8 5 0.4 1 72184 260 6389.6 24-
833.30 5 0.5 1 77193 (27) 68863 (25)
836.0% 4 0.14% 3 8280  28* 73920 26%
840.5 5 0.3 1 7288.0 260 64475 24~
841.7 1 1.0 1 4941.64 20t 4099.97 18+  [E2] 0.00641
846.3 5 0.6 1 7330.0  26%  6483.65 24*
848.7 1 0.60 8 79617  (287) 7113.0 26~
850 8121.9 28~ 72722 26~
856.7% 2 0222 93562 31 84995 29+
861.9 1 0.8 2 1555.78  6* 693.95 6*
862.2 5 031 76574 27 6795.4 25~
864.4& | 028" 2 84758 290 76115 28*  El 0.00234 Mult.: DCO=0.68 13.
872.6 5 0.3 1 84843 30 76115 28  E2 0.00595 Mult.: DCO=1.10 9.
873 77320 27 68589 25°
874 8564.1 29-  7689.9 27
875.4 5 0.40 6 8365.1 (297) 74897 27-
880.3 5 0.5 1 78973  (28%) 7017.0 (26*) [E2] 0.00584
882.4 1 231 1225.05 4~ 342.53 4+ Mult.: Ay=—0.09 76.
884.8% 2 0.08% 2 93607 31— 84758 2900 E2 0.00578  see comment to 9360-keV level.
891.2% 2 027% 2 98104 32 89193 30*
893 8111.4 28~ 72184 26~
895 90164 30~ 81219 28"
895.90 1 1.62 2037.00? 114129 8*
900.1 1 151 2041.61 9~ 114129 8*
901 81889 28~  7288.0 26~
907.8 5 0237 323513 12+ 232731 11°
911 94753 31~ 8564.1 29-
912.1 5 031 2053.93  (7) 114129 8*
920.8 1 342 3053.61 117 213283 100 MI+E2  0.0094 Mult: Ay=—0.03 12, a(K)exp=0.0067 I1.
921 85784  29- 76574 27
923 8655.1 29° 77320 27
924 1 021 8957.7 31T 80344 29  E2 0.00529
924.0% 3 0.16" 2 10280.1 33t 93562 31*
930.9 1 0.6 1 81482 287 72173 27  El 0.00204 B(E1)(W.u.)>5.3x1078

Mult.: Ay=-0.45 20, DCO=0.62 3.
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178 178
74 Wigs-14 From ENSDF 74 Wigs-14
0Rr(13C,5ny)  1999Cu02,1998Pu01 (continued)
v( 178W) (continued)
E, L# Ei(level) 7 E; i Mult. @ a? Comments
931 9947.4  32° 9016.4 30~
936 91245  30° 8188.9 28~
938.6 1 473 1044.43 2~ 105.80 2+ Mult.: Ap=—0.12 ]0.
940 9051.4 30~ 8111.4 28~
946 1 0.052 6572.5  25% 56269 22  (E3) 0.01144 B(E3)(W.u.)=0.07 3
954 9532.4  31° 8578.4 29~
956 10766.2  34* 9810.4 32%
957.6% 2 9854.7 32" 8897.1 30 E2 0.00492
958.6 5 0.20 4 5688.55 22* 4730.16 20* [E2] 0.00491
962.1 I 191 1656.09 7- 693.95 6* Mult.: Ay=—0.05 I5.
964.7 1 1.11 3209.05 14* 224425 12% [E2] 0.00484
965 10012.8?  (327) 90514 30~
966 I 0.30 9 4879.52 18~ 3912.31 17°
968 I <0.2 9453.6  32* 8484.3 30"
970.7 1 16.4 6 166473 6% 693.95 6% Ml 0.01041 B(M1)(W.u.)=2.8x107° 70
Mult.: Ay=-0.06 5, a(K)exp=0.0097 I0.
982 10514.4 33~ 9532.4 31°
985 112652  35F 10280.1 33"
991.0 7 122 323513 12* 224425 12*  MI(+E2) 0.007 3 Mult.: a(K)exp=0.0071 I4.
994.2 ] 0.6 1 2135.85 8% 114129 8*
1001.9 / 121 1344.42 5~ 34253 4F
101215 0.24 6 3053.61 11° 2041.61 9~
1014 11780.2  36% 10766.2  34*
10141% 71 0.16% 2 9971.7  33* 8957.7 31*  E2 0.00438
10145 5 0.30 8 1119.94 3~ 105.80 2*
1016.9 1 1.02 2682.58 10" 1665.15 10*
1017.7% 7 10378.6 33~ 9360.7 31-  E2 0.00435
1037.4 1 242 1379.96  4* 342.53 4F MI1(+E2)  0.0065 24 Mult.: a(K)exp=0.0071 /4.
1041 12306.2  37* 11265.2  35*
1052.8 1 1.0 1 2717.94 (11) 1665.15 10*
1055.5% 3 017" 2 10509.0  34* 9453.6 32+  E2 0.00405
1057.0 1 141 4711.62  (17Y) 365472 15t  E2 0.00403 @(K)exp=0.0026 9; E1 assignment
cannot be ruled out (1998Pu01).
1060.5% 7 10916.2 34~ 9854.7 32~  E2 0.00401
10652 128449  (38%) 11780.2 36"
10880 13393.8  (39%) 123062 37"
1089.6 1 433 3053.61 11° 1964.25 9~ E2 0.00380 B(E2)(W.u.)>0.0011
Mult.: Ary=+0.07 10, a(K)exp=0.0031
5.
10900 11463.17  (357) 10378.6 33~
1095.5% 7 006" 2 110658  35* 9971.7 33t  E2 0.00376 Mult.: DCO=1.28 36.
1132045 0.009% 2 99317  (32*)  8800.1 30"  (E2) 0.00353
1144 110753  (34%)  9931.7 (32%)
1150.6 5 0.50 8 4009.09 16* 2858.50 14+
1166.1% 4 0.019% 4 10525.7  (33*) 93593 (31%) (E2) 0.00333
1176.0 1 1.0 1 3420.19  14* 224425 12*
1180.3 / 171 284545 12* 1665.15 10* [E2] 0.00325
11873% 4 0.020" 2  8800.1  30* 76115 28t  E2 0.00322 B(E2)(W.u.)>0.00018
1206.4 1 1.11 234772 (9) 114129 8*
1246.3 1 0.8 1 2911.41  12* 1665.15 10*
1266 1 0.20 8 4879.52 18~ 3612.70 16~
12742 1 152 1379.96 4% 105.80 2+ E2 0.00282 Mult.: Ar=+0.1 3, a(K)exp=0.0027 12.
13224 1 2719 166473 6% 342.53 4* E2 0.00263 B(E2)(W.u.)=0.00046 16

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1999Cu02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Pu01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Pu01,B

178 178
74 Wiga-15 From ENSDF 74 Wiga-15
0Rr(13C,5ny)  1999Cu02,1998Pu01 (continued)
y(I7®W) (continued)
E, L¥  Elevel) 7 B 1 Comments
Mult.: Ay=+0.01 4, a(K)exp=0.00217 25.

132691 070 7 2468.14 (97) 114129 8*

1360.0 1 081 205393 (7) 693.95 6*

1382.15 0407 207598 (77)  693.95 6%

138855 042 3053.61 11- 1665.15 10*

144245 041 213585 8* 693.95 6%

145061 71 3694.85 224425 12*

147875 0406 31439 1665.15 10*

154191 0.61 268258 10t 114129 8*

1570.6 1 1.62 323513 12*  1664.73 6*

T y-ray energies from 1998Pu01, unless otherwise stated. A(Ey) assigned as 0.1 keV for Iy>0.5, 0.5 keV for Iy<0.5, and 1 keV
when Ey specified to nearest keV, based on a general statement by the authors of 1998Pu01.

¥ y-intensities from 1998Pu01, except as otherwise specified.

# y-intensities from 1999Cu02, renormalized to Iy=43 2 for the 267-keV y-ray in the case of the K"=15% band, and to Iy=25 2
for the 288-keV y-ray in the K"=25%, K"=28", K"=(29"), K"=30", and K"=(34") bands.

@ Based on conversion data and angular distribution coefficients Ay (1998Pu01) and/or DCO ratios (1999Cu02). Some assignments
deduced by evaluators from experimental internal conversion coefficients.

& y-ray only seen by 1999Cu02.

¢ 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.

b 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?1999Cu02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Pu01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Pu01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Pu01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Pu01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1999Cu02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Pu01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1999Cu02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1999Cu02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Ki07,B

178 178
74 Wi04-16 From ENSDF 74 Wigy-16

1Er(3C,5ny)  1999Cu02,1998Pull1 Legend

— I, < 2%xIy*
—> L, <10%xI*
Intensities: Relative I, — I, > 10% I
—————— » 7Y Decay (Uncertain)

Level Scheme
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178
USW 0a-17 From ENSDF 74 Wioa-17
74 Y104
1Er(3C,5ny)  1999Cu02,1998Pull1 Legend
: — I, < 2%xI¥*
Level Scheme (continued v Y
( ) — I, < 10%xTy
Intensities: Relative I, — L,> 10%><I’7’}“"
—————— » 7Y Decay (Uncertain)
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178 178
74 Wipa-18 From ENSDF 74 Wiosa-18

1Er(3C,5ny)  1999Cu02,1998Pull1 Legend

— I, < 2%xIy*

Level Scheme (continued) ra
—— I, < 10%xI

Intensities: Relative I, — I, > 10% I
—————— » 7Y Decay (Uncertain)
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178 _ 178
74 Wi0a-19 From ENSDF Wa-19
74 Y104
1Er(3C,5ny)  1999Cu02,1998Pull1 Legend
. —_— max
Level Scheme (continued) Iy < 2%xIy
— I, <10%xI*~
Intensities: Relative I, — L,> 10%><I’7’}“"
,,,,,, » 7Y Decay (Uncertain)
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178 178
74 W104-20 From ENSDF 74 W104-20

I0gr(13C,5ny)  1999Cu02,1998Pul1

Legend
Level Scheme (continued)

— L, < 2%xIy*
Intensities: Relative I, — L, <10%xIy*
> L, > 10%xIy*
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178 178
74 Wipa-21 From ENSDF 74 Wipa-21

I0Er(13C,5ny)  1999Cu02,1998Pul1

Legend

Level Scheme (continued)

— L, < 2%xIy*
Intensities: Relative I, — 1, <10% Xlg,"“"
— I, > 10%xI7*
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,,,,,, » Y Decay (Uncertain)
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178W 22

178
74 Y104~ From ENSDF 74 Wi0a~22
0Er(3C,5ny)  1999Cu02,1998Pu01
Legend
Level Scheme (continued)
— I, < 2%xIy*
Intensities: Relative I, — I, < ]o%x]'}’]ﬂ'\
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178
74 Wi04723 From ENSDF 7 W 0423
170Er(13c 5
,Sny) 1999Cu02,1998Pu01
Legend
Level Scheme (continued)
— : — I, < 2%xIy*
Intensities: Relative I, — I, <10% x]’}’]ﬂ'\
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178
74 Wipa-24

From ENSDF

178
74 W104_24

I0gr(13C,5ny)  1999Cu02,1998Pul1

Legend
Level Scheme (continued)

— L, < 2%xIy*
Intensities: Relative I, —> I, <10%xIy*

> L, > 10%xIy*
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178 178
74 W 04725 From ENSDF 74 Wi04725
1Er(3C,5ny)  1999Cu02,1998Pull1 Legend
. —_— max
Level Scheme (continued) Iy < 2%xTy
— I, < 10%xTy
Intensities: Relative I, I, > 10%x10™
,,,,,, » 7Y Decay (Uncertain)
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74W

104~

26

From ENSDF

178
74W

104~

26

Er(3C,5ny)  1999Cu02,1998Pull1

Legend
Level Scheme (continued)

— L, < 2%xIy*
Intensities: Relative T max
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178
74W

1()4_2

7

From ENSDF

178
74W

1()4_2

7

Band(A): Yrast band,
K”=0" based on the
ground state

"
287 7897.3  Band(B): Yrare K*=12+

band based on the
2845-keV level

ﬁ

880 26+ 7330.0
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170Er(13 C,Sn}/)

1999Cu02,1998Pul1

Band(C): 3-vibrational
band based on the
1556-keV level

22+ 5906.41

Band(D): K™=2" band,
=0 based on the
1044-keV level

Band(d): K*=2" band,
a=1 based on the
1120-keV level
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1()4_2

8

From ENSDF

178
74W

1()4_2

8

Band(F): J=(7) band
based on the 2054-keV

level
(27) 7719.3
\
\
|
8‘33
\
\
(25) ) 6886.3
750

v 6136.6
6

76

(21) & 5460.6

625

19) 4835.2
596

17) 4238.74
565

s) 3673.74
512

13) 3161.74
444

an 2717.94
370

9 2347.72

294
7) 2053.93

—_

10Er(13C,5ny)  1999Cu02,1998Pu01 (continued)
Band(i): K*=7", a=0
based on the 1827-keV
level
(297) 8365.1
875
27 7489.7
805
Band(h): K*=6", a=1
based on the 1835-keV 25~ 6685.1
level
23" 6328.9
T 745
23~ 5939.7
803
21+ 5525.7 706
21 5233.91
Band(H): K"=6", a=0 729
based on the 1665-keV
level
19+ 4796.92 678
18+ 4663.19
19~ 4555.71
639
654
17+ 4157.72 643
16" 4009.09
17~ 3912.31
546
589 "
15 3612.02 505
14+ 3420.19
474

Band(G): AJ=1 band
based on 8~ based on
the 2078-keV level

11~ 2841.77

264

10~ * 2577.36

255

9~ * 2322.41

245

8" v 2078.07

09 3138.42

2911.41
467

2671.58

2444.21 446

y  2226.57

92

y 1835.19

178
74 W104

2327.31

1964.25

1738.50

Band(I): K*=7", a=1
based on the 1739-keV

level

(287) 7961.7
849

26~ v 7113.0
780

24~ v 6332.5
730

22- 5603.0
698

20~ 4905.51
668

18~ 4238.01
625

3612.70

3043.99

2545.87

2132.83

1827.20

28
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From ENSDF
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170Er(13 C’sn,y)

1999Cu02,1998Pu01 (continued)

Band(l): K"=15", a=0
based on the 3862-keV

level
. Band(L): K"=15", a=1
(397 133938 paged on the 3655-keV
‘ level
‘ "
38
58 (38%) 12844.9
! \
|
37+ 12306.2 l(lﬁs
|
|
367y 117802
.
L 1014

y 10766.2

Band(M): K"=18", a=0
based on the 4880-keV
level
Band(m): K"=18", a=1
based on the 5063-keV
level

32~ 9947.4

Band(K): K"=14" based
on the 3686-keV level

Band(J): K"=13" based on the  (197) 5006.5 7 5096.63
3525-keV level [
ast) 3 a5 10y 415343
638—M—
17- 4516.08
W | art 30 4368.6 4429.53
16~ 4208.68 !
A 586 16" 234 4084.2 4129.73
- T
15 90§ 3930.42 15" 247 28368 woLs
14 ) 2 00 3689.01 (47 150 3686.43 365472
13~ 164 3525.33

178
74W104

5269.64
5063.02

4879.52

29
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From ENSDF

178
74W104_

30

170Er(13 C,Sl’l'}’)

1999Cu02,1998Pu01 (continued)

Band(N): K™=21", a=1
based on the 5314-keV
level

30~

9124.5
Band(n): K™=21", a=0 r—
based on the 5675-keV
level

Band(o): K*=22", a=1
based on the 6000-keV
level

33"

Band(0): K*=22", o=0
based on the 5627-keV
level

G2)_ 10128
T

\

\

\

\ _
965 31

\

\

\

\

178
74 W104

10514.4

82

v 9532.4

35"

Band(p): K*=25F, a=0
based on the 6860-keV
level

11065.8

Band(P): K*=25", a=1
based on the 6573-keV
level

34+ 10509.0

30
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From ENSDF

178
74W104_

31

10916.2,

M

/

|
|
|
Band(q): K™=28", a=0 |
based on the 8476-keV |
level /

170Er(13 C,Sl’l'}’)

1999Cu02,1998Pu01 (continued)

Band(Q): K*=28", a=1
based on the 8148-keV
level

(357)

> ) 14631
r T

Band(r): K*=(29") band,
a=1 based on the
8905-keV level

Band(S): K*=30" band,
a=1 based on the
9359-keV level

(334

10525.7

11

y 103786
(32%) 10299.3
Band(s): K"=30" band,
o=0 based on the
Band(R): K*=(29") band, 8800-keV level
a=0 based on the .
9342-keV level (327) 9931.7
18
(317) 9806.4
y 9360.7 (30+) T
885
300
y 84758

178
74 W104

66

y 9359.3

31
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74W

104~

32

From ENSDF

178
74W

104~

32

MEr13C,5ny)  1999Cu02,1998Pull (continued)

Band(T): K*=(34") band
based on the 11075-keV
level

(357) 11697.0

(49 ¢ 110753

178
74W104

32
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