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53 166_

(HLxny)  1997To03

History
Type Author Citation Literature Cutoff Date

Full Evaluation D. M. Symochko, E. Browne, J. K. Tuli NDS 110,2945 (2009) 1-Dec-2008

Additional information 1.

1997To03: 109Ag(13C,3n) E(}3C)=54 MeV, 198pd(!>N,4n) E(!N)=71 MeV, array of Compton-suppressed Ge detectors, BaF;
and BGO detectors; measured 7y, yy, y(6), yy(0), total y-ray energies and multiplicities.

1994Ko13: '1°Sn(°Li,3n) E(°Li)=33 MeV, Ge detector, scin y, y-f coin, Ty.

1992Li01: "9Cd("2C,p2n) E('2C)=60 MeV, Ge detector with a BGO anti-Compton shield; measured y, yy, ¥(6), yy(6).

1992Pall: %0Zr(33Si,p2n) E(33Si)=135 MeV, Ge detector with a BGO anti-Compton shield; measured y, yy, ¥(6), yy(6).

1982Ga21: 168n(°Li,3ny) E=35 MeV; measured y, yy, y(6) y(t), yy(t), excit, TDPAD.

1984Ke06: 116Sn(16O,p2m/), 104Pd(lZC,pZm/): v, 7Y, ¥(0), excitation functions were measured. No experimental information
was given by author.

1985ChZY: '™Pd('’FE,p3ny) E=81 MeV; Ge detector, y, RDM Ty, at 0° enriched target (=5 mg/cm?).

20018r01: ' Ag(13C,3ny) E=54 MeV; Measured Ey,yy coin, lifetimes [Recoil-Distance Doppler Shift (RDM), and Doppler
Shift Attenuation (DSA) methods]. Ty> 1 ps are from RDM, Ty;< 1 ps from DSA.

Others: 1977Go04, 1977F003, 1982Dal7, 1990Li03, 1998DrZV, 1998DrZW, 1998DrZU, 1999DrZZ, 1999DrZY, 1999012,
2000Pa37, 2000Sr04, 2001Pa36.
Level scheme is that from 1997To03.

19T Levels

E(level) Al T, /2i Comments

0.0 5/2*

98.59 10 7/2*

230.77 13 3/2*
306.65 14 9/2* 346ns5  u=+5.40 14

o differential-perturbed angular distribution of y’s following reactions (1989Ral7).

Others: +5.45 36 (1989Ral7), 5.36 23 (1978VaZY).
Ty/2: from 1982Dal7. Other: 28.8 ns /0 (1982Ga2l).
320.20 11 (5/2%)
462.02 12 7/2%
536.21 10 9/2*
601.19 18 11/2*
649.81 11 9/2*

687.41% 14 11727 55ns5  Typ: from 1994Kol3.
731.95% 14 7/27

800.95 16 11/2*

913.89 17 13/2*

1024.23% 15 152" 30.8 ps 2/ Ty: Other value:~35 ps (1985ChZY).
1044.99 16 11/2*

1151.78 15 13/2*

1169.05¢ 13 11/2- 8.5 ps 16

1202.19 18 13/2*

1253.63 17 15/2*

1392.83 18  13/2*

1442.89 20 13/2"

1486.09% 16 19/2" 54ps5 Ty Other value:~25 ps (1985ChZY).
1539.7% 4 (9/2,11/2,13/2)

1561.08 19 15/2*

1571.64 18 15/2*

1581.85¢ 15 15/2" 10.1 ps 12

1615.12 18 17)2*

1753.16 18 152+
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14162 From ENSDF 1162
(HLxny)  1997To03 (continued)
19T Levels (continued)
E(level) il T /zi Comments
1851.17° 17 152~
1857.45€ 19 17/2~ 0.55 ps +28-21
1883.82 20 17/2*
1934.55 19 17/2+
1999.66 18 19/2+
2074.289 16 19/2~ 55ps6
2076.37% 17 23/2" 1.63 ps 21 Ty/2: Other value:~0.83 ps (1985ChZY).
2186.5 3 17/2*
222395 17 1972~
2326.92 20 17/27)
2331.79 22 19/2+
2336.98€ 19 2172~ 0.35 ps +12-9
2376.79 22 19/2+
240330 19 212*
2417.35 20 19/2 40ns 5 Ty/2: from 1994Kol3.
2474.98 20 17/2)
2500.19 11
254437 19 19/2~
2604.00 22 19/2+
260499 6 232"
2606.084 17 23/2~ 33ps6
2620.26 25 212
2667.07 23 (19/2)
2713.67 18  21/2%
2723190 18 232~ 2.8 ps 7
2747.00 23 21/2*
2785.73 21 21/2~
2788.67% 17 21/2" 0.62 ps 10
2790.57 19 27/2°
28249020  23/2%
2865.4 3
2927.77€ 21 25/2° 0.33 ps 10
2929.84 25 232
2990.08 21 19/29)
3035.6 3 (21/2)
3065.66 19 23/2°
3146.19 18 212
3165.6 3 23/2*
3181.22 25  23/2*
32225419 23/2%
3258.67 23 25/2+
3265.4 4
3289.3 3 23/2+
3290.4 3 25/2
3305.7 3 23/2+
3309.06 18 25/2% 6.6 ps 17
3344.490 18 27/2- 0.69 ps 17
3351.09 719 232
3382.60 20 (25/27)
3443.049 18 2727 0.34 ps 8
3447.6 3 (23/2)
3520.87 19 25/2*
3527.20 21 27/2*

Continued on next page (footnotes at end of table)
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5316673 From ENSDF U9y 3
(HLxny)  1997To03 (continued)
19T Levels (continued)

E(level) hial Tyt

3537.58 24 25/2+

3565.76 19 25/2(+)

3605.72% 22 312 030ps6

3619.0 3 25/2+

3633.46¢ 22 29/2 0.21 ps 7

3663.58 24 25/2~

3673.9 3 27/2

3684.4 4

3694.96 24 27/2+

3725.08 24 25/2~

3736.01 22 (27/27)

3809.4 3 27/2+

3840.84 20 272+

3869.9 3 (27/2%)

3884.5 3

3899.7 4 (27/2%)

3958.8 3

4054.7 4 (27/2)

4063.66 22 29/2+

4073.2 3 (27/2%)

4083.5 3 29/2

4095.730 20 312~ 0.35 ps 10

4112.94 24 (29/27)

4120.1 3 29/2+

4186.70 22 29/2(+)

4218.384 2] 31/2- 0.55 ps +28—14

4229.28 24 29/2+

4293.3 3 (29/2%)

4307.1 3

443251 23 31/2*

4449.1€ 3 33/2- 0.27 ps +9-6

4460.9 4 31/2*

4513.71% 25 3572~ 0.20 ps 3

4518.4 3

45195 4 312

4521.89 21 31729

4530.2 4

4536.9 3 31/2*

4757.0 4 (31/2%)

4844.25 22 33/2*

49447 4

4951.2 3 33/2*

4953.69P 23 352~ 0.38 ps 10

4969.1 3 33/2+

4976.8 4 (33/2)

5014.044 22 35/2~ 0.29 ps 4

5208.0 4 35/2*

5249.98 24 35/2*

5366.3€ 4 37/2- 0.22 ps +11-8

5419.8 3 35/2*

5509.5% 3 39/2~ 0.15 ps 3

5518.79 25 37/2+

5649.204 23 39/2- 13ps7

5747.2 4 37/2+

Continued on next page (footnotes at end of table)
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T4 From ENSDF 64
(HLxny)  1997To03 (continued)
19T Levels (continued)

E(level) il Ty /zi Comments
590734  (37)2%)

5932.6° 3 (39127)

605175 392

6090.5 3 39/2*

625744 3 432~ 33 ps 10

6257.4+x 125 ps 28 Additional information 2.

From '%Ag('3C,3ny) (2001Sr01).

6381.1€ 4  (41)27) 0.25 ps 4

6405.0 3 (39/2%)

6593.6% 3 432~ 0.10 ps 4

6640.6 5 (41)2%)

6686.83  43/2-

6694.0 3 41)2F

6989.25 432

70093 4 (43/27)

7040.7 4 (43/27)

7177143  43)2F

7346.79 3 45)2- 0.15 ps +11-9

749795  (45727)

7623.6 5 (45/2%)

7663.6% 3 472~

773753 452

781753 452

7829.6 4  (4727)

7854.43  47)2F

8019.3 6 47/2%)

8192.13  47)2F

8391.5 3 51/2*

8862.14  51/2-

8976.54  53/2

9039.4 4  55/2%

9721.04  55/2°
10167.6 4  (57/2)
10198.5 4
10654.2 4
1072494  59/2-
10869.2 4
1182255  (63/27)

¥ Spin-parities of high-spin states (>9/2) are assigned from y(6), yy(#) and band structure (1997To03). Assignments of low-spin

levels are from Adopted Levels.
¥ From 109Ag(13C,3ny) (2001Sr01), unless otherwise specified.
# From 1982Ga2l.
@ From 1992Li01.
& Band(A): Band based on 11/2".
¢ Band(B): Band based on 7/2".
b Band(C): Band based on 15/27.
¢ Band(D): Band based on 13/2.

4 Band(E): y-ray sequence based on 39/2~.
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(HLxny)

1997To03 (continued)

y("D
E,f 1,@ E;(level) 7 E; i Mult.4 5P ot Comments
X 6257.4+x 6257.4 432~
3752 687.41 112~ 649.81 9/2* El 3.06
74.7 2 53621  92* 462.02 7/2*
89.52 32020 (5/2%) 230.77 3/2*
98.7 2 98.59  7/2% 0.0 5/2* MI+E2  —0.20 0 §: from 1992Li01. Other: 0.06 9 (1982Ga21).
15102 2528 687.41 112~ 536.21 9/2* El 0.0645
15592 0502 3146.19 212 2990.08 192  (D+Q)
16972 0272 3520.87  25/2% 3351.09 2372
18772 1426 649.81  9/2* 462.02 7/2* MI1+E2
189.12 0573 1581.85 152~ 1392.83 132t  El
19202 1857 2667.07  (19/2) 247498 (17/2) D+Q
19942 642 8391.5 51/2* 8192.1 472+  E2
20342 40813 262026 212 2417.35 192 D+Q >0.18 §: from 1992Li01.
20492 2068 3351.09 232 3146.19 212 D+Q
20782 602 306.65  9/2* 98.59 7/2+ MI1+E2 0115  0.1002 &: from weighted av from 0.16 70 (1992Li01) and 0.10 5
(1982Ga2l).
21472 1094 3565.76 2524 3351.09 2324  (D+Q)
21532 0643  10869.2 10654.2
21572 0363 536.21 92t 32020 (5/2%)  (E2)
21722 0312 254437  19/2° 2326.92 (17/27)
21802 1846 352720  27/2% 3309.06 252  D+Q
22182  0.032 32020 (5/2%) 98.59 7/2+
23092 0212 230.77  3/2* 0.0 5/2F MI1+E2
23132  0.112 462.02  7/2* 230.77 3/2* E2
23382 0.122 3958.8 3725.08 25/2~
24432 0202 2788.67  21/2° 2544.37 19/2~
24982  0.653 2667.07  (19/2) 2417.35 19/2 D+Q
26492  0.172 800.95  11/2* 536.21 9/2* MI+E2
26872 2619 5518.79  37/2% 5249.98 3572t  MI+E2
27502 2459 3840.84 272 3565.76 2524 (M14E2) -0.19 8
27762 1.76 8 3065.66  23/2° 2788.67 21/2~  MI+E2 0.10 4
27952 0483 3065.66  23/2 2785.73 212~  MI+E2
28842 0293 1202.19  13/2* 913.89 13/2t  MI+E2
29442 29210 601.19  11/2* 306.65 9/2* MI1+E2 0.14 7 §: from weighted av from 0.12 7 (1992Li01) and 0.15 5
(1982Ga2l).
29522 0505 3958.8 3663.58 25/2~
304.82  3.01 10 352720  27)2* 3222.54 23/2* Q
30692 1165 306.65  9/2* 0.0 5/2* E2
309.82 31210 292984 232 2620.26 21/2 (MI+E2) 03313
31272 2217 913.89  13/2% 601.19 112t  MI1+E2 0.16 3 §: from weighted av from 0.19 8 (1997T003), 0.13 5
(1992Li02), and 0.18 5 (1982Ga21).
31692 28810 338260  (2527)  3065.66 23/2~  MI+E2 0.22 9
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(HLxny) 1997To03 (continued)

v( 197y (continued)

E, @ E;(level) 7 E; i Mult.% b Comments

319.5 2 0255 32020 (5/2) 0.0 5/2*

320.0 2 1.125  3840.84 27249 3520.87 25/2*

322,52 1796 484425  332%  4521.89 312™)

329.52 0.26 3 649.81  9/2* 32020 (5/2*) E2

33522 1.14 5  4521.89 3124  4186.70 29/2+)

337.02 100 3 1024.23  15/2~ 687.41 11/27 E2 Mult.: multipolarity: RUL excludes M2.

33992 1715 1253.63  152* 913.89 13/2* MI+E2 0218 & from weighted av from 0.21 8 (1997To03) and 0.15 5 (1982Ga21).
Other:>0.15 (1992Li01).

346.0 2 1.06 5 4186.70 292 3840.84 27/2H)

348.4 2 044 3  4307.1 3958.8

353.22 1758  3736.01 (27/27) 3382.60 (25/27) (MI+E2) 041 I6

358.8 2 3.53 14 1561.08  15/2% 1202.19 13/2* (M1+E2)

360.4 2 1.949 32904 2512 2929.84 23/2 D+Q 0218

36142 1435 1615.12  17/2* 1253.63 15/2* MI+E2 0248  &: weighted av from 0.24 8 (1997To03) and 0.15 5 (1982Ga21). Other:>0.08
(1992Li01).

366.6 2 1.196 222395 19/2- 1857.45 17/2- MI1+E2

368.6 2 1737 30356 (21/2)  2667.07 (19/2) (D+Q)

372,52 0474 222395 19/2- 1851.17 15/2~ E2

373.7 2 452 1934.55  17/2* 1561.08 15/2* MI+E2 0.24 10

374.6 2 0.563  8192.1 472+ 7817.5 45/2

377.0 2 1456 411294  (29/27) 3736.01 (2727) (MI+E2) 0.125

383.52 1.096 36739 272 3290.4 252 MI+E2 0.33 13

384.6 2 8.6 3 1999.66  19/2* 1615.12 17/2* MI+E2 0.156 & weighted av from 0.15 6 (1997To03), 0.13 5 (1982Ga21) and 0.08 5
(1992Li01).

386.2 2 1577 272319  23/2° 2336.98 21/2° MI+E2

390.4 2 0956  2865.4 247498 (17/2) Q

397.0 2 2349 233179 19/2F 1934.55 17/2* MI+E2 0.25 10

400.0 2 0.60 4  3265.4 2865.4 Q

403.7 2 722 2403.30  21/2* 1999.66 19/2* MI+E2 0.16 6

405.6 2 1717 524998 352 484425 33/2* MI+E2

405.7 2 0.826 45184 4112.94 (29/27)

408.1 2 0.166  1851.17 152~ 1442.89 13/2- MI1+E2

409.6 2 0.66 4  4083.5 29/2 3673.9 272 D+Q

411.7 2 0.92 4 484425 33/2% 443251 312*

41222 1.196  3447.6  (23/2) 30356 (21/2)

4128 2 8.8 3 1581.85 152~ 1169.05 11/2 E2

41532 2259  2747.00 21/2* 2331.79 19/2* MI+E2 0.24 10

416.7 2 0.58 5 334449 272 2927.77 25/2 MI1+E2

416.9 2 2028 45369 312t  4120.1 292F MI+E2

417.6 2 0.575 241735 19/2 1999.66 19/2*

419.0 2 0373  3684.4 3265.4 (D+Q)

419.8 2 0454  1571.64 15/2* 1151.78 13/2* MI1+E2

42152 532 282490  23/2% 2403.30 21/2*+ MI+E2 0.16 6
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(HLxny) 1997To03 (continued)

v( 197y (continued)

E, L2  Eievel) 7 E; i Mult.% b Comments
42522 27310 4120.1 29/2* 3694.96 272  MI+E2
43002 0.875 1581.85 152~ 1151.78 132+  El
43222 1448  4969.1 332t 45369 312t  MI+E2
43382 452 3258.67 252t 282490 23/2*  MI+E2
43412 1498 318122 232t 2747.00 212  MI+E2 0177 & other: —0.32 12 (1992Li01).
43602 0405 45195 312 4083.5 29/2 D+Q
43632 348 13 369496 272 3258.67 252F  MI+E2
43702 0.656  3884.5 3447.6 (23/2) E2
43722 372 1169.05  11/2- 731.95 7/2- E2
43752 10.0 4 536.21  9/2* 98.59 7/2+ MI+E2 -0248  &: from weighted av from —0.32 72 (1992Li01) and —0.18 /1 (1982Ga21).
43762 0988  3619.0  25°2% 3181.22 23/2*
45092 0925 5419.8 352t  4969.1 33/2t  MI+E2
45432 0645 40732  (27)2%) 3619.0 25/2*
45462 1285  8192.1 472F 77375 452F MI+E2
45702 0394 45302 40732 (27/2%)
45852 0725  4521.89 3129 4063.66 29/2* (D+Q)
46172 923 1486.09  19/2- 102423 152~  E2 Mult.: multipolarity: RUL excludes M2.
461.8 2 0.36 3 2788.67  21/27 2326.92 (17/27) L,: not reported in 108Pd(lSN,éln)/). Value given from I(462y)/1(713y) in
19 Ag(13C,3ny) (1982Dal7).
46222 72 462.02  7/2* 0.0 5/2F MI1+E2
46352 1588  4095.73 312 3633.46 29/2~
479.62 0475 233698  21/2° 1857.45 172~ E2
48172 0.605  1169.05 11/2- 687.41 11/2~  MI+E2
48302 1.146 241735 192 1934.55 17/2* (D+Q)
48332 2399 71774 432t  6694.0 412t  MI+E2
48772 0554  5907.3  (372Y) 5419.8 3572*
48982  0.623  3840.84 27249 3351.09 23/2(H)
49242 1294 207428  19/2- 1581.85 152~  E2
49932 398 14 2723.19 23/2~ 222395 19/2° Q
503.82 0735  3809.4  27/2% 3305.7 23/2*
508.02 592 78544 472t 73467 452~  El
508.82  0.644 322254 232t 2713.67 212t  MI+E2
509.02 13410 104499  11/2* 536.21 9/2* MI1+E2
51202 0876  2929.84  23)2 2417.35 192 Q
¥512.52  0.97 4
519.12 382 1169.05  11/2- 649.81 9/2* El
521.12 1085  3065.66 232~ 254437 192~  E2
52992 462 2606.08  23/2~ 207637 23/2~  MI+E2
53212 1274 2606.08 23/2~ 207428 192~  E2
53622 1948 536.21 92t 0.0 5/2F E2
53732 552 8391.5 512t 78544 472  E2
540.6 2 24910 247498 (17/2)  1934.55 17/2* (D+Q)
55122 863 649.81  9/2* 98.59 7/2+ MI+E2 -0.16 11 &: from 1992Li01. Other: 0.5 10 (1982Ga21).
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(HLxny) 1997To03 (continued)

v( 197y (continued)

E, @ Ei(level) 7 E; i Mult.% Comments
557.62 2309 1581.85 15/2~ 1024.23 152~  MI+E2
557.62  0.27 4 3382.60 (25/27)  2824.90 23/2*

57172 532 6090.5  39/2* 5518.79 372t  MI+E2
58282 402 1044.99 112+ 462.02 7/2* E2
58532 25810 8976.5 532 8391.5 512* D+Q
58832  2.67 11 2074.28 192~ 1486.09 19/2~  MI+E2
59042 772 2076.37 23/2” 1486.09 19/2~  E2 Mult.: multipolarity: RUL excludes M2.
59402  1.67 10 3382.60 (25/27)  2788.67 212~  E2
59542 2028 3309.06  25/2% 2713.67 212+  E2
60072 402 1202.19  13/2* 601.19 112t  E2(+M1)
60132 1229 1753.16  15/2* 1151.78 13/2*  MI+E2
60732 402 913.89  13/2* 306.65 9/2* E2
608.12 1324 62574 4327 5649.20 392~  E2
61042 0566 3899.7  (27/2%) 32893 23/2*

61552 994 1151.78  13/2* 536.21 9/2* E2
61852 29313 3222.54  23/2% 2604.00 192t  E2
62082 1.138 4186.70  29/2t) 3565.76 257249 Q
62132 662 3344.49  27/2 2723.19 232~ E2
63282 1.128 1169.05 112~ 536.21 9/2* El
63352 03412 731.95  7/2- 98.59 7/2+ El
63532 41214 5649.20 39/2~ 5014.04 3572~ E2
64342  0.10% 2  4307.1 3663.58 25/2~

64382 27312 3809.4  27/2% 3165.6 232t  E2
64692 2059 1561.08  15/2* 913.89 132t  (E2)
64792 632 9039.4  55/2* 8391.5 512 E2
64992 281 649.81 9/2* 0.0 5/2* E2
65152  3.09 13 44609  312* 3809.4 272t  E2
65262 502 1253.63  15/2* 601.19 112+  E2
660.02 0425 7346.7 452 6686.8 43/2~

66242 1126 3065.66  23/2 2403.30 21/2*

67042 0916 32904  25/2 2620.26 21/2 Q
67042  1.61 10 3736.01 (27/27)  3065.66 23/2~

67462 692 5518.79 37/2* 484425 332t  E2
68082 1799 1934.55 17/2* 1253.63 15/2*

68092 1959 4521.89 312®) 3840.84 27/2(H)

68532  0.77 8 3289.3  23/2% 2604.00 192+  E2
69172 1.839 422928  29/2* 3537.58 2572t  E2
69522 1.848 5649.20 39/2~ 4953.69 3572~ E2
70132 642 1615.12  17/2* 913.89 132t  E2
70132 0676 10869.2 10167.6  (57/2)

70252 262 800.95 11/2* 98.59 7/2%+ E2
703.02 9.63 3309.06 25/2% 2606.08 23/2~  El
706.12 432 3633.46  29/2" 2927.77 2572~  E2
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(HLxny)

1997To03 (continued)

v( 197y (continued)

E, 1@ Ei(level) i E; i Mult.%
70822 412 1753.16 152+ 104499 112+  E2
71262 17213 2788.67 212~ 2076.37 23/2"

71422 532 2790.57 272~ 207637 232~  E2
72002 1769  3443.04 272~ 2723.19 232~  E2
72192 19710 49512 332 422928 292+  E2
73052 1238 411294  (2927) 3382.60 (25/27) (E2)
73192 31 731.95 72" 00 5/2° El
73222 663 1883.82 172+ 115178 132  E2
73232 0738 193455 172 1202.19 132+  E2
738.12 0506 222395 1972~ 1486.09 192-  (MI+E2)
73852 1.678 334449 272 2606.08 232~  E2
74312 102 1392.83  13/2+ 649.81 9/2* E2
74392 1297 36739 272 2929.84 23/2 Q
74472 0675 9721.0 552 89765 532 D+Q
746.12 532 1999.66 192  1253.63 152+  E2
747.0 2 246 10 52080 352 44609 31/2*  E2
74802 472 62574 432 55095 392~  E2
751.02 793 409573 312~ 334449 272  E2
75472 933 4063.66 292  3309.06 252+  E2
755.3 2 1442.89  13/2" 687.41 11/2~
77102 472 1571.64  15/2* 800.95 112*  E2
771.02 0998 233179 192  1561.08 152*  E2
77522 552 421838 312 3443.04 272~  E2
780.42 742 484425 332%  4063.66 292  E2
78052  0.606 34476  (232)  2667.07 (19/2)
78222 0988  4518.4 3736.01 (27/27)
788.12 472 240330 212* 161512 172  E2
788.82 402 31656 232t 237679 192+  E2
789.42 0847  2788.67 212~  1999.66 19/2*
79322 1026 40835 292 32904 252 Q
79372 06510 21865  17/2%  1392.83 132  E2
79542 462  5014.04 352 421838 312~  E2
796.02  1.148 57472  372* 49512 332F  E2
80222 422 241735 1972 1615.12 172+  (D+Q)
80542 482 237679 192+  1571.64 152F  E2
80742 0856 352087 252F  2713.67 212*  E2
81242 0938  2747.00 212+ 193455 172*  E2
814.62 441 360572 312 2790.57 272~  E2
81562 552  4449.1 332 3633.46 292-  E2
817.52 2429 524998 352F  4432.51 312  E2
823.92 196 10 3537.58 252F  2713.67 212  E2
82522 39214 282490 232  1999.66 192  E2
82722  0.146  1851.17 152~  1024.23 152~
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(HLxny) 1997To03 (continued)

v( 197y (continued)

E, 1@ Ei(level) 7 E; i Mult.% b Comments
83002 562  2713.67 212% 1883.82 172+  E2
831.8 2 1.06 8 49447 4112.94 (29/27)

83342 282 185745 172" 102423 152~  MI+E2
83742 723 3443.04 272" 2606.08 23/2~  E2
84192 2169 45369  31/2* 3694.96 27/2*  E2
84372 632 363346 292" 2790.57 27/2~  MI+E2
84372 2059 60517 392+ 5208.0 352%  E2
845.7 2 1.146 45195 312 3673.9 272 Q
84602 0514 322254 232+ 237679 192  E2
84882 0435 38845 3035.6  (21/2)

849.0 2 1398  4969.1 332+ 4120.1 292+  E2
84942 0778 318122 23)2* 2331.79 192+  E2
85082 382 233698 212" 1486.09 192~  MI+E2
85082 462 260400 19/2* 1753.16 152+  E2
85182 823 292777 252" 2076.37 232~  MI+E2
8523% 3 16% 2 1539.7  (9/2,11/2,13/2)  687.41 112~ (D+Q) —1310 &: from (1982Ga2l).
85542 37214 325867 2572* 240330 212  E2
85862  6.12  4953.69  35/2° 4095.73 312~  E2
85862 39315 9721.0 552" 8862.1 512  E2
861.52 2109  4120.1  29/2* 3258.67 252  E2
870.02  2.86 11 369496 27/2* 2824.90 23/2*  E2
87212 0797 36190  252% 2747.00 212+  E2
882.9 2 1.026 54198  3572* 45369 312+  E2
889.12 0506 40547  (27/2%) 3165.6 23/  (E2)
89202 0686 40732  (27)2) 3181.22 23/2*

89332 0745 49768  (33/2) 4083.5 292 Q)
89342 0726 66406  (412%) 57472 37)2*

895.6 2 12410 1202.19  13/2* 306.65 9/2* E2
90532 482 443251 312% 3527.20 272  E2
90822 361 451371 352" 3605.72 312~  E2
913.02 0395 247498  (17/2) 1561.08 15/2*

91722 21710 53663 372" 4449.1 332  E2
91852 23010 5014.04 352" 409573 312~ (E2)
92892 0738 33057  23)2* 2376.79 192  E2
929.3 2 1349 254437 1972~ 1615.12 172+  El
93752 0856 69892  432* 60517 392*  E2
93802 0545 59073  (372%) 4969.1 33/2+

959.7 2 1919 356576 25/t 2606.08 232~  (D+Q)
976.7 2 1.196  7663.6 472~ 6686.8 43/2~  E2
978.9 2 1.99 70 5932.6  (39/27) 4953.69 352~  (E2)
983.02 0375  7623.6  (452%) 6640.6  (41/2%)

985202 0425 64050  (39/2%) 5419.8  35/2*

99022  0.846  2990.08 192 1999.66 19/2+
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(HLxny) 1997To03 (continued)

v( 197y (continued)

E, @ E;(level) i E; i Mult.% Comments
995.8 2 149 5 5509.5  39/2~ 4513.71 352~  E2
1003.9 2 2299 107249  59/2- 9721.0 552~ E2
1014.0% 10 4% 2500.1 1486.09 192~ (D)
1014.7 2 6.4 2 8192.1  47/2* 71774 432t E2
1014.8 2 249 11  6381.1  (41/27) 53663 37/2°
1030.1 2 048 5 8019.3  (47/2%)  6989.2 43/2*
1034.6 2 0416 42933 (29/2%)  3258.67 2572t  E2
1037.7 2 26011 66868 4372~ 5649.20 39/2~  E2
1043.4 2 3.0212 77375 4572F 6694.0 412t  E2
1045.0 2 0.75 7 3869.9  (27/2%)  2824.90 232  E2
1050.0 2 0.77 8 2074.28  19/2~ 102423 152~ E2
1062.0 2 0.39 5 47570  (312%)  3694.96 272t  E2
1070.1 2 2018 7663.6  47/2° 6593.6 432~  E2
10724 2 0.47 3 3146.19 2124 207428 192~  (D+Q)
1073.1 2 2326.92 (17/27)  1253.63 15/2* (E1) L: 0.72 5 if 1(337.0y)=100 in '®Ag('3C,3ny).
1076.7 2 1.117 7009.3  (43/27)  5932.6 (39/27)
1084.1 2 542 6593.6  43/2” 5509.5 39/2~  E2
1086.9 2 390 14 71774 43)2* 6090.5 392t  E2
1089.4 2 793 73467  45/2° 6257.4 43/2~  MI+E2
1097.6 2 0775 118225  (63/27) 107249 59/2~
1108.1 2 0.46 5 7040.7  (43/27)  5932.6 (39/27)
1116.8 2 0.40 5 74979  (4527)  6381.1 (41/27) E2
1118.8% 5 4# 2604.9  23/2° 1486.09 192~  E2
1120.1 2 462 2606.08 23/2° 1486.09 19/2~  E2
11279 2 1497  10167.6  (57/2) 9039.4 55/2*
1135.7 2 16.0 5 5649.20 39/2 451371 352~  E2
1163.4 2 0.14 6 1851.17  15/2- 687.41 112~
11752 2 4.8 2 6694.0  41/2* 5518.79 372t  E2
1177.1 2 299 12 66868  43/2” 5509.5 39/2~  E2
11982 2 452 8862.1  51/2- 7663.6 47/2~  E2
1199.7 2 178 11 222395 19/2~ 1024.23 152~
1222.0 2 0.52 3 247498  (17/2) 1253.63 15/2*
12326 2 3.67 13 3309.06 25/2* 2076.37 23/2~  El
1236.0 2 1.08 7 7829.6  (47/27)  6593.6 432~  (Q)
123722 3.0213 272319  23/2° 1486.09 192~ Q
1267.8 2 0.99 7 334449 27/2° 2076.37 232~  E2
1299.2 2 0.84 10 278573 21/2~ 1486.09 19/2~  MI+E2
13025 2 1.54 10 2788.67 212~ 1486.09 19/2~  MI+E2
1305.0 2 0.53 6 4095.73 312 2790.57 27/2~
1336.4 2 0.515 101985 8862.1 51/2-
1347.0 2 0435 4953.69  35/2° 3605.72 31/2-
1368.0 2 0.40 6 3443.04 272 2074.28 19/2~
1406.1 2 3.54 13 7663.6  47/2° 6257.4 432~  Q
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4!

(HLxny) 1997To03 (continued)

(1) (continued)

E, LE  Eevel) I E; o Mul? E, L2  Ei(evel) i E; i Mult.%
140852 1.167 501404 352-  3605.72 31/2" 156022 0916 78175 452 62574 432~ D+Q
1427.72 0445 421838 312~  2790.57 27/2~ 1587.12 0.646  3663.58 252  2076.37 232~ MI+E2
1438.72 0585 422928 292  2790.57 272" 1615.12 0544 10654.2 9039.4  55/2*

144442 0746 352087 252 207637 232~ El 164882 0286 372508 2572  2076.37 232~ MI+E2
1489.12 0514 356576 2524  2076.37 23/2" 1659.82 0443  3146.19 212  1486.09 192~ (D+Q)

T From 1997To03, except as noted; AE=0.2 keV assigned by the evaluators.

¥ From 1982Ga2l.
# From 1992Li01.
@ Relative to 1(337.0y)=100 measured from the 108pq (15N 4n) reactions (1997To03), except as noted.

& Uncertainty of 0.2 given by authors (1997To03) may be a misprint.

¢ Deduced by 1997To03 from R-ratio; R=Iy(~35° or 145°)/Iy(x90°). Assigned E2 (i.e., stretched Q interpreted as E2) if ratio is~1.4, and D (i.e., stretched D) if
ratio is~0.8. 1992Li01 also deduced stretched Q if DCO ratio is>1.0, and stretched D if ratio is<0.6.

b From R-ratio (1997To03), unless otherwise noted.

¢ 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.

* vy ray not placed in level scheme.
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1197 _ 191
191,-13 From ENSDF 53166713
(HLxny) 1997To03
Legend
Level Scheme
e — I, < 2%xI™
Intensities: Type not specified —> L, <10%xIy**
> L, > 10%xI*
N
&
©
&
(63/27) S 11822.5
& &
g 8 4
NS 2 Kl 10869.2
: s g
59/2 & 10724.9
> 10654.2
N
g g
> ~
S
Y 10198.5
(5712) 10167.6
&
SIS
&9
5502~ © 9721.0
o o
o’ r\?
¢ o
Y
é\a' %Q o
55/2+ °c & & 9039.4
5312 & 8976.5
5172~ > 8862.1
4\;’ ~ &
3
» > o
N (3 L)
s12+ 2 g & 8 8391.5
N
SENE
47/2+ v S o 8192.1
(47/2%) ~ 8019.3
S
47/2* 9 7854.4
45/2 7817.5
4512+ 7131.5
472— 7663.6
45/2- 73467 0.15ps +11-9
3+ 7177.4
43/2+ v 6989.2
5/2+ 0.0
119
53166

13



119 119
191 14 From ENSDF 53166714

(HLxny)  1997To03

. Legend
Level Scheme (continued)

Intensities: Type not specified Iy < 2%xI,™
sities: Lypenotsp L, < 10%xI™

I > 10% X

SIS
e
ﬁj“?g.«o Aj?' .S

wn)  ME YIS 7829.6

452 Y — 7817.5

45/2+ RIS SIS 71315

o TS TS 7663.6

@5/27) ERE 7623.6

N
“5127) ~ §;§' N 7497.9
S s
4502~ S8 @Tg 73467 0.15ps +11-9
Y
& ‘a%’ﬂ? Q\Yg N
432+ Y S S 71774
- SIS

3/27) RIRSIR 7040.7

@3127) & 7009.3

432+ P 6989.2

N AR As
&G
S0 &0

412+ YS9 6694.0

43/~ S 6686.8

(41/2%) $ 3 6640.6

43/2- S 6593.6  0.10ps4
@Rt G > W@W 6405.0

@12°) DA A 63811 0.25ps4
- T \iﬁ'f&i €2574sx 125528
; S 62574 33psi0

/\0 r\@ g
39/2+ © el & . 6090.5
302+ O— e 6051.7
— N S A
(39127) TELY Y 5932.6
[€Z758) Sy —. 59073
N ‘3'\'\7.«?' v
372+ v N &?%i QF o 57472
DO o : S
3912 S 8 '5 & o ol 564920 13ps7
372+ g oF 2 5518.79
L VIR SE— D L N

3912~ L] y og?,g?&f@,@;f —__ 5509.5 0.15ps3
352+ TY N F e 5419.8

372~ IS 53663 0.22ps +11-8

NISIRN

35/2+ R 5249.98

35/2+ 5208.0

35/2- 5014.04  0.29 ps 4
33/2+ 4969.1

35/2- 4953.69  0.38 ps 10
33/2+ 4951.2

332+ ] v 4844.25

3172+ 4536.9

35/2- 451371 0.20ps 3
31/2+ 4460.9

3312 44491 0.27 ps +9-6
31/2+ 443251

5/0+ 0.0

119
53166
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119 119
191-15 From ENSDF 53166713

(HLxny)  1997To03

Legend
Level Scheme (continued)

— L, < 2%xIy*
Intensities: Type not specified —> L, <10%xIy*
> L, > 10%xIy*

S
N (\;'/ & N ¥
N & & & J
< 9 ¥ S S 4
S S
35/2- NS & IS 5014.04 029 ps 4
(3312) ® S S ¥ ) 4976.8
332+ © ke R g ° 4969.1
352~ > ® N ~ 4953.69  0.38 ps 10
332+ N 4951.2
Lol
49447
,\‘7‘ o
g & 8
g < &
332+ v & 3 4844.25
Q)’V
S
Q@/
31727 s 4757.0
S/
{\ﬂf
~ Q)
o Q
¢ &
) 9 >
N o
31/2F > & 4536.9
b 45302
31201 4521.89
312+ 443251
29/2+ 422928
31/2- 4218.38  0.55 ps +28-14
29/2+ 4120.1
(2927) 4112.94
3172 409573 0.35ps 10
29/2 4083.5
(27/2%) 4073.2
29/2F 4063.66
27/2° 3694.96
31/2- 360572 0.30ps6
5/2+ 0.0
119
53166
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191,-16 From ENSDF 53166716

(HLxny)  1997To03

Legend
Level Scheme (continued)

— L, < 2%xIy*
Intensities: Type not specified —> L, <10%xIy*
> L, > 10%xIy*

,{V
S S
EY Q"Q R &
N ‘,’\ ; ~ 9
S D o Q
S o o
31201 S ¥ é{fi e‘l@ifia 4521.89
3172 FUMCR, S 4519.5
S & Pl 4518.4
352~ — AN 451371 0.20ps 3
312° S & %‘3 4460.9
3312~ * 5 4449.1  0.27 ps +9-6
312° R 4432.51
FE e g2
R G A 4307.1
9127) TN g{@f o o 42933
N Y oe N K
2012+ Y ay IS g 3 4229.08
312~ ~ 0 SECEE OSSN 421838 0.55 ps +28-14
S NS
29/2(+) O3 oy &8 s, & 4186.70
~ AN QT
29/2+ e W LS NI ;5‘; e 4120.1
29127) S A 4112.94
31/2- ~ M 409573 0.35ps 10
2912 4083.5
292+ 4063.66
3958.8
272t 3840.84
21/2+ 3809.4
@112°) v 3736.01
272+ 3694.96
212 3673.9
2512~ 3663.58
292~ 3633.46 0.21ps7
31/2- 360572 0.30ps6
25/2(+) 3565.76
2512+ 3537.58
27/2+ 3527.20
2712~ 3443.04  0.34ps 8
(25127) 3382.60
272~ 3344.49 0.6 ps 17
252 3290.4
2512+ 3258.67
272~ 2790.57
5/2+ 0.0
119
53166
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119 119
53066717 From ENSDF 2117

p—

(HLxny) 1997To03

Legend
Level Scheme (continued)

— L, < 2%xI*
Intensities: Type not specified —> L, <10%xIy**
> L, > 10%xI*

S
NP 5

@7/24) S e & 4073.2

$ sl 4063.66

4054.7

3958.8
@i2h) SNSRI 3899.7
SN S s S 3884.5

Q727 T e — T F o — 3869.9
FSy TS e, 3840.84
RO S 3809.4
g N2 3736.01
Ll S e _ 3725.08
EE S F o 3694.96
SN 3684.4

FS— e S —— 3673.9
PO o S ,og,—\—
QT TS S 3663.58
I A S \__ 3633.46 0.21ps7
FEF—a =SS E
T oo \ 3619.0

3605.72  0.30ps6

T —Se —)
FEE ST\ 356576
50 N\ 353758
&

\ 3527.20
3520.87

 J 3447.6

3382.60

3351.09

3309.06

i

3305.7

==

3290.4

3289.3

3265.4

.

\ 3258.67

232~
21/2)
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25/2-

23/2*

3222.54
3181.22

:

3165.6

3065.66
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2929.84

2927.77
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2712~

2790.57
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(HLxnYy) 1997To03
Legend
Level Scheme (continued)
— I, < 2%xIy™
Intensities: Type not specified — L <10% ><I';"“‘
— I, > 10% <~
So
o & S
© A SN
SIS IS [ ce
212~ VEN S0 T EISE & o 3443.04  0.34ps8
(25/27) BT QRT VYIS RS 3382.60
SFe ARG Y ¥ :
23/2(+) GG A A\ SN 3351.09
— NNTTYW T A R Ty Q0
2712 FEF—o - SF—L— — 3344.49  0.69ps 17
2527 Fror—g—s— P 3309.06  6.6ps 17
232+ &S — N 9— - -$— 3305.7
252 F YIS HSY— 3290.4
; ORI I
232 ool QYT IF _¥ds 3289.3
oo’ % N A'é SRR \J 3265.4
Sre WS Y 5.8 -
25/2F TEE ¥ O F35 - 3258.67
232+ T NS S N\ 322254
232+ NS TS \Q\*L L 3181.22
23/2* DENRIIRNS SN PO , 3165.6
21/2(H) Q‘?g,\&g S o 3146.19
232~ Cov @a&gf@,ﬁﬂg, 3065.66
(21/2) D oSS o 3035.6
STOSY -
19/2() o § @%; NS @“fwﬂa 2990.08
232 ORISR 2929.84
— T > {\’Q o
252 S & 292777 0.33ps 10
N 2865.4
T oW Ty
2312 & 2824.90
27/2- 2790.57
212~ 2788.67  0.62ps 10
2172 278573
212+ 2747.00
23/2- 272319  2.8ps7
212+ 2713.67
(1912 2667.07
212 2620.26
23/2- 2606.08 3.3ps6
1972+ 2604.00
19/2- 2544.37
(17/2) 2474.98
19/2 241735 40nsS
21/2F 2403.30
1912+ 2376.79
19/2+ 2331.79
23/2- 207637 1.63ps 21
19/2- 2074.28  5.5ps6
19/2+ 1999.66
1972~ 1486.09  5.4ps 5
5/2+ 0.0
119
53166

18



1197 1191 _
53 I()ﬁ From ENSDF 53 166 19
(HLxny) 1997To03
. Legend
Level Scheme (continued)
.. . —_— max
Intensities: Type not specified Iy < 2%xIy
I, < 10%xI
max
> —> I, > 10%XI}
o ¥
& o~
Y e}
$ gg \'Q] Q""b & é\" . (‘(\;\! I
Fessr o S8 oo g
212~ SRAFT QSIS e 2788.67  0.62ps 10
= N S (YAl S
2172 oV S S —& o 2785.73
2127 RN A N S N, 2747.00
23/2- —a—o—J— == F— 2723.19  2.8ps7
T @75“/iv RN
21/2 A A P 2713.67
972) STy 2667.07
RO R S, :
212 ) 2620.26
23/2- — S 2606.08  3.3ps6
23/2- IR :7” 2604.9
1912+ & & o ¥ 2604.00
19/2- WINTTTT T TN 254437
S o 2500.1
e R B -
(1772) SN 2474.98
TN
SELS o0
1912 L 241735  40ns5
212+ 2403.30
21/2~ 2336.98  0.35 ps +12-9
19/2+ 2331.79
(17/27) 2326.92
19/2- 2223.95
23/2~ 2076.37  1.63 ps 21
19/2 207428 5.5ps6
192+ 1999.66
17/2+ v v 1934.55
17/2+ 1883.82
15/2+ 1753.16
17/2+ 1615.12
15/2+ 1561.08
19/2- 1486.09  5.4ps5
15/2+ 1253.63
5/2+ 0.0
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(HLxny)  1997To03

. Legend
Level Scheme (continued)

> max
Intensities: Type not specified Iy < 2%xIy )
—> I, <10%xIy*

s Ly > 10%XI

o, »
N AN
& X QO‘IE/
I <o”{§§ -
Ny o
19/2+ N g‘@;\g,\gi\& S, 2376.79
21/2- S S 2336.98  0.35ps +12-9
192+ D '\&é\@'* 2331.79
a727) SSoS & 2326.92
5?"3%\,&% bé (\,Q
ne
19/2- SELS ag.w 8 2223.95
17/2+ AR 2186.5
o (\IQ\)( Q
R Q‘v ‘:{y S
S S o
23/2- CEEY S . 207637 1.63ps 2]
19/2- Y 2074.28  5.5ps6
\o\' vk? Q,\'lo\ * /
19/2+ TF I8 & o S 1999.66
SN o T '
SN N L
172+ e P Qi;fg 1934.55
17,2+ ~ S Fo> R 1883.82
17/2- IOy 1857.45  0.55 ps +28-21
15/2- @F‘g 1851.17
o
& Fs
15/2+ NS p e 1753.16
P S R 3
v o0 oy
SNSRI
S ey &5 53 S
17/2+ TEHESVY ow IS S 1615.12
- GTWIWINTNTO”
1512 QLo & 1581.85  10.1ps 12
T TP — P — O
15/2 S 1571.64
15/2+ N 1561.08
(9/2.11/2,13/2) & S 1539.7
e N
19/2- HTY 1486.09 5.4psS
13/2~ ~ - 1442.89
+ N 4
1312 RS 1392.83
S§
&8
© 9
O
152+ &' 1253.63
13/2+ 1202.19
11/2- 1169.05  8.5ps 16
13/2+ 1151.78
1172+ 1044.99
15/2- y 102423 30.8 ps 21
13/2+ 913.89
11/2+ 800.95
112~ 687.41 55ns5
9/2+ 649.81
112+ 601.19
5/2+ 0.0
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53166

20



1C

611

991 39

W 2 @ oo N © - o |—= |x — —_ — = — | [
] ] ] ] % IS S I N~ N = 2 i~ NS
R FERFRTREORORR OBRR
&9
6
600 @g
NZNES)
250 & ¥
2., %2
¥ 1,0,
%, /’f/%/}qo
[ Sy 6// 205
4 V) <9
LRI
-2 .8
{?7')/17/*@
6751 & 20
Xy 3> “0g
385 9
5, é’G ‘9
‘090 310
3 4
370 Af/%@‘
60> G?/ /3
IS o | %%
10,24
-2 L0
703.5 /7(@‘
Qﬁqgee; 22
S (9 225 %
7 7y
6.2 &, R
235 5 %5
s, &
-0 QJ
e— 3> &, ‘ e
Jé\/ 255
679,9 ‘ <
?’efﬁ?&
N
/;25@;/‘)(6:)&
29 274;‘0'96 o
Y ‘ /"6‘9 ‘
I35 4, ‘ iy
P % °
Sy R 29
5 .5/‘{/9_4 ‘o
5 oy
%y &2
<> 2y 00
2, 6
2‘?/.3117‘& 5
g &%
23/. Q5. A
& <5
%5 %03
‘))\05.9
307 2
2 81 g
09 /xé\e
%8 > 4, 6
7 2,
) 24
= [= — = =
I} ) (W I o [= N (= =N N 3 o oo — = [
© %} S [ N s S R | | S — DR o (S
© I = » N S N DN I o s = [© [
o n = o [ 1= I = | |~ [o o o 0 [o 3o =
(=] o ~ O |© [\S) — el — = | ) =] W [\O oo [ [\©
%) v [o%) o0
H n o n
= = © -]
= 17 e} 1]
@ oS @ ~
“n E (=

i IX%OT < A1

payroads jou adA7, :senisuayuy

wiIX %01 > 41

(panunuUOY) AWAYIS [QA]

wiIX%T >

puado

(Aux‘TH)

€00LL66T

€S
611

12-%1

AdSNH wolq

€S
611

12-21



119
53 166

-22

From ENSDF

119
5316622

(HLxnYy)

199

7To03

Band(A): Band based on 11/2~

412 7663.6
1070
43/2- 6593.6
1084
39/2- 5509.5
Band(B): Band based on
702"
3512~ 5014.04
996
3502- 4513.71 s
312~ 4218.38
908
775
312- 3605.72
2712~ 3443.04
837
2172~ 2788.67
M 1368
2312~ 2606.08
713 ‘
532
232~ 1302 207637y | 1972~ l 2074.28
590 492
1512~ l 1581.85
192" 1486.09 ‘ v
‘ 413
462 1172~ i 1169.05
152 l 1024.23 ‘
\ 437
337 B l
uz2 6s7.41) 12 73195

Band(C): Band
152~

(39/27)

4095.73

3344.49

2723.19

2223.95

based on

5932.6

Band(E): y-ray sequence

based on 39/2~
45/2~ 7346.7
Band(D): Band based on 1089
132~
(41/27) 6381.1
43/2~ 6257.4
608
1015
39/2~ 5649.20
312"y 5366.3
917
33/2~ 4449.1

3633.46

2927.77

2336.98

372
1572~ ¢ 1851.17 1772~ 1857.45
13/2~ 1442.89
119
53 I66
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