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14998mAPdny)  2003Ba07,2002Zh13

History
Type Author Citation Literature Cutoff Date
Full Evaluation M. S. Basunia NDS 107, 791 (2006) 15-Sep-2005

2003Ba07: Target: '*Sm. Projectile: 158 MeV and 140 MeV beam of 3!P. Detector: CAESAR array, comprising of six HPGe
detectors, and two low energy photon spectrometer (LEPS) detectors. Two of the HPGe detectors were located at 97° to the beam
axis, two at 48°, and two at 145°. Measured: Evy, Iy, vy coin, DCO ratio.

2002Zh13: Target: Enriched '*°Sm metallic powder. Projectile: 145-160 MeV 3'P beam from JAERI tandem accelerator. Detector:
Array of 11 HPGe’s and LOAX with BGO anti-Compton shields. Measured: Ey, Xy coin, yy coin, in-band B(M1)/B(E2) ratio.

1761 Levels

E(level)T JT f T Comments
0.0+x¢ (7%

0.0+y/ (87)

973+x*2  (87)  2.8ns3 J™: 97.3y El to (7*) state.

Ty/2: From centroid shift technique (2003Ba07). Time difference spectrum constructed with
gates on transitions of band 1, detected in the Ge detectors as “start”, and 97 keV y ray
detected in the LEPS detectors as “stop”. In 2003Ba07 the half life is attributed to the head
of band 1, however it is possible that the bandhead actually decays by unobserved transitions
to another level that emits 97y according to authors.

1B3Lo+y/ 2 ()
150.3+x€ 2 (8%)
151.9+y/ (107)
180.04x&  (5)
2182+x% 3 (97)
247.6+x%6 (6%
269.7+x?0  (5%)
305.0+y4

319.4+x° 2 (9%
3028+x& 5 (7%)
346.0+x@ 0
348.14+xL 7 (6%)
359.0+x* 3 (107)
37744y 2 (117)
4473+yf 3 (120)
450.2+x?0 7 (7%)
469.1+x& 5 (8%)
506.6+x¢ 2 (10%)
5202+x* 3 (117)
5720+xP 6 (8%
583.5+x@

588.1+y4 3
625.6+x% 5 (9%)
705.8+x* 4 (127)
708.0+x¢ 2 (11%)
711.04x?? 6 (9%)
730.5+yf 3 (137)
811.1+x% 5 (10%)
817.5+x@
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 Level energies labeled by evaluator with +x and +Y relative to the (7) head of band 6 and (8~) head of band 9, respectively.

¥ From rotational band structure, similar level spacings, decay patterns of neighboring nuclei, and systematics.

# Band 1:79/2[514]®v7/2[633].

@ Band 2.

& Band 3:71/2[541]1@v5/2[512].
@ Band 4:71/2[6601®v7/2[633].
b Band 5:79/2[514]®v1/2[521].
¢ Band 6:79/2[514]®v5/2[512].

4 Band 7.
¢ Band 8.

J Band 9:71/2[541]®v7/2[633].

8 Band 10.

R(DCO) from 2003Ba07. Gated on stretched quadrupole transition.

E, E;(level)

¥53.04% 2
55 49% 2

,y( 176 Ir)

Continued on next page (footnotes at end of table)

011 ge-2 From ENSDF 011 g9-2
149mEiPdny)  2003Ba07,2002Zh13 (continued)
1761 Levels (continued)

E(level)t i E(level)t i E(level)t ik E(level)t ik
863.0+y¢ 1427.0+y/ 4 (167) | 2732.8+x9 4 (20%) | 4070.0+x¢ (23%)
865.5+x?? 6 (10%) | 1591.0+4x4 3 (15%) | 2748.1+y/ 6  (207) | 4197.8+y4 17
882.6+y/ 3 (147) | 1644.6+x 4 (167) | 2778.5+xC 4 (19%) | 4290.9+x" 10 (247)
891.1+x 10 1648.1+x 3 (15%) | 2849.0+x™* (207) | 4318.8+y8 14 (257)
912.3+x" 4 (137) | 1681.2+y¢ 5 2892.2+y4 14 43229+x%4 7 (25%)
9233+x¢ 2 (12%) | 1738.9+y/ 4 (177) | 2955.0+y8 (217) | 4413.0+x¢ (24%)
926.7+y4 4 1768.0+x4 3 (16%) | 3032.4+x9 4 (21%) | 4563.0+y¢ 267)

10133+x% 5 (11%) | 1797.7+y4 13 3050.4+yf 8 (217) | 4673.2+x4 26")
1022.7+x4 5 (117) | 19132+x 4 (16%) | 3087.7+x¢ (0% | 4686.3+x" 14 (257)
1043.5+x22 13 (11%) | 1922.64x* 4 (177) | 31883+x* 6 (217) | 4930.0+y9 19
1055.1+x@ 2000.4+x% 3 (17%) | 3253.0+y¢ (227) | 5059.9+x% 11 (27%)
1059.5+y 8 2050.9+y/ 4 (187) | 3317.5+x% 4 (22*) | 5076.2+y?8 18 (277)
1061.0+x 0 2156.1+y¢ § 3406.0+x¢ (21%) | 5089.6+x" 16  (267)
11222+x3 4 (12%) | 2190.8+xC 4 (17%) | 3481.7+y/ 8  (227) | 5294.2+y¢ 11 (287)
1138.8+x" 4 (147) | 2214.5+x% 3 (18%) | 3518.0+y¢ 5439.9+x% 11 (28%)
1151.6+x€ 3 (13%) | 2216.0+x" 5 (187) | 3541.7+x* 7 (227) | 5505.7+x* 23 (277
1188.7+y/ 3 (157) | 2318.9+y9 14 3611.3+y8 9 (237) | 5715+y4 3

1258.0+y¢ 2346.2+y8 5 (197) | 3646.6+x4 (23*) | 5856.3+x% 19 (29%)
1263.3+x% 3 (13%) | 2360.0+y/ (197) | 3734.8+xC 7 (22*) | 5935+x™ 3 (287)
1337.7+y% 5 2479.0+x¢ (18%) | 3767.2+y/ 10 (237) | 6263.6+x% 17 (30%)
13832+x 4 (157) | 2482.4+x9 4 (19%) | 3883.0+y¢ 47 | 6710.0+x4 31%)
1389.0+x¢ 3 (14%) | 2525.4+x* 5 (197) | 3909.0+x" (237) | 6817+x™ 4 (307)
1405.5+x4 3 (14%) | 26724+y¢ 6 (207) | 3965.3+x%4 5 (24%) | 7140+x% 3 (32%)
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0lrge-3 From ENSDF 0lrg9-3
149mEiPdny)  2003Ba07,2002Zh13 (continued)
y(1761r) (continued)
Eﬂ Iy@ E;(level) Iz Ef J; Mult.& Comments
56.77F 2
¥61.53% 2
67.0 10 247.6+x (6™) 180.0+x (57)
69.17% 5 <5 447 3+y (127) 377.4+y (117)
%69.42% |
78.4 10 348.1+x (6™) 269.7+x? (5%)
78.5 10 021 1122.2+x (12%)  1043.5+x? (11%)
95.12 4 727 342.8+x (7) 247.6+x (6")
97.26" 3 97.3+x 87) 0.0+x (7%) El R(DCO)=0.50 7.
Mult.: From a(exp)=0.80 /5 and DCO ratio of 0.66
10 in 2002Zh13.
Tentatively placed to feed the (7%) level of band 6.
99.30 10 1.12 1122.2+x (127) 1022 7+x (117)
102.13 4 0.8 16 450.2+x?  (77) 348.1+x  (6%)
108.92 5 122 1122.2+x (12%)  1013.3+x (117) E,: 126.0 keV in 2002Zh13.
120.74% 3 218.2+x ) 97.3+x (87)
121.78 4 567 572.0+x (8) 450.2+x? (7%)
126.12 4 8.6 6 469.1+x (8%) 342.8+x  (7%)
129.45 10 253 346.0+x 2182+x  (97)
131.00% 3 131.0+y 97) 0.0+y (87) MI1+E2 R(DCO)=0.35 7.
139.01 4 595 711.0+x?  (9%) 572.0+x (8%)
140.54% 3 34711 359.0+x (107) 218.2+x (97) MI1+E2 R(DCO)=0.62 23.
140.97% 4 9.0 4 1263.3+x (13%)  1122.2+x (127) MI+E2 R(DCO)=0.35 16, doublet of 140.97y and 141.87y.
141.87% 4 6.8 3 1405.5+x (147)  12633+x (137) MI+E2 R(DCO)=0.35 16, doublet of 140.97y and 141.87y.
150.18% 3 150.3+x (8) 0.0+x (7%) MI1+E2) R(DCO)=1.06 13.
Mult.: From level scheme. DCO ratio implies E2.
151.95% 4 151.9+y (107) 0.0+y (87) E2 R(DCO)=1.10 20.
152.03 18 122 882.6+y (147) 730.5+y (137)
154.47 4 724 865.5+x?  (10%) 711.0+x? (9%)
156.15 4 8.9 4 625.6+x 9) 469.1+x  (8%)
157.17 6 332 1022.7+x (117%) 865.5+x? (107)
160.88% 3 32.1 10 520.2+x 11 359.0+x (107) MI+E2 R(DCO)=0.68 13.
168.84% 3 40.4 14 319.4+x 9 150.3+x  (8%)
176.85% 3 1686 1768.0+x (167)  1591.0+x (15%)
178.0 20 393 1043.5+x? (11%) 865.5+x? (10™)
185.19% 3 1746 1591.0+x (157)  1405.5+x (14%)
185.26 5 494 811.1+x (10%) 625.6+x (97) MI1+E2 R(DCO)=0.39 14.
185.36% 3 29.5 10 705.8+x (127) 520.2+x  (117)
187.03% 3 33.0 11 506.6+x (10%) 319.4+x  (9%) M1+E2) R(DCO)=1.13 15.
Mult.: From level scheme. DCO ratio implies E2.
201.18% 3 2468 708.0+x (117%) 506.6+x (10T)
201.80% 7 452 1591.0+x (157)  1389.0+x (14%)
201.98 5 533 1013.3+x (117%) 811.1+x (107
206277 3 25.18 912.3+x (137) 705.8+x (127) MI+E2 R(DCO)=0.80 8.
213.93% 4 11.64 2214.5+x (187)  2000.4+x (17F) MI+E2 R(DCO)=0.81 24.
215.18% 3 2318 923.3+x (12%) 708.0+x (117) (MI1+E2) R(DCO)=1.03 I7.
Mult.: From level scheme. DCO ratio implies E2.
221.62 10 334 469.1+x (8%) 247.6+x (6%)
224.3 10 0.9 3 572.0+x (8) 348.1+x  (6%)
225.18% 4 1217 377.4+y (117) 151.94y (107) MI+E2 R(DCO)=0.7 5.

Continued on next page (footnotes at end of table)
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01r -4 From ENSDF 011 g9-4
149mEiPdny)  2003Ba07,2002Zh13 (continued)
y(1761r) (continued)
E),T I, @ E;(level) I Ef J? Mult.& Comments

226.24% 3 19.7 6 1138.8+x 147) 912.3+x (137)

228.04% 4 148 5 1151.6+x (13%) 9233+x (127) MI+E2 R(DCO)=0.54 11.

232.20% 3 16.3 6 2000.4+x 17%)  1768.0+x (167) MI+E2 R(DCO)=0.42 I6.

233.88 8 353 817.5+x 583.5+x

237.0 1427.0+y (167) 1188.7+y (157) E,.I,: Not reported in TABLE 1. (2003Ba07).

237.17 12 454 583.5+x 346.0+x

237.46" 4 8.63 1389.0+x (14%)  1151.6+x (13%)

237.76 20 1.52 1055.1+x 817.5+x

240.98" 10 332 1263.3+x (13%)  1022.7+x (11%) Ey: Ey=267.5 keV in 2002Zh13.

243.53 12 342 1061.0+x 817.5+x

244.16" 3 16.56 1383.2+x (157) 1138.8+x (147)

246.15% 6 554 377.4+y 117) 131.0+4y  (97)

248.64 12 354 346.0+x 97.3+x (87)

250.38" 4 723 2732.8+x (20%)  2482.4+x (19™)

253.82% 4 11.8 4 1405.5+x (14%)  1151.6+x (13™)

259.42% 4 7.54 1648.1+x (15%)  1389.0+x (14™)

260.80 20 394 711.0+x?  (97) 450.2+x? (7%)

260.92% 4 10.5 4 1644.6+x (167) 1383.2+x (157)

261.97% 5 10.0 5 359.0+x (107) 97.3+x (87)

265.15% 5 523 1913.2+x (167) 1648.1+x (15%)

267.82% 4 1254 2482.4+x (19%) 2214.5+x (18%) MI+E2 R(DCO)=0.29 70.

277.37% 8 332 2190.8+x 177 1913.2+x (16™)

277.70% 4 843 1922.6+x (177)  1644.6+x (167)

282.88 5 588.1+y 305.0+y

283.11 4 1357 625.6+x 9" 342.8+x  (77)

283.18" 4 158 6 730.5+y (137) 4473+y (127) MI+E2 R(DCO)=0.41 9.

283.6" 3 563 1405.5+x (14%)  11222+x  (12%)

284.76 5 533 3317.5+x (22%)  3032.4+x  (217)

288.43% 6 422 2479.0+x (18%)  2190.8+x (17%)

293.30% 5 6.2 3 2216.0+x (187) 1922.6+x (177)

294.2 3 233 865.5+x?  (10%) 572.0+x (8%)

295.64% 3 66.9 23 447 3+y (127) 15194y (107) R(DCO)=0.79 9.

295.88 9 312 2346.2+y (197) 20509+y (187)

298.80 8 372 2778.5+x (19%)  2479.0+x (18%)

299.32 5 6.53 3032.4+x (21%)  2732.8+x (20™)

302.13% 4 10.8 4 520.2+x 117) 218.2+x  (97)

306.01% 4 894 1188.7+y 157) 882.6+y (147) MI+E2 R(DCO)=0.42 I2.

E,: Table in 2003Ba07 shows the transition from (157)
level at 1288.7 keV to (147) level at 982.6 keV,
which probably a mistake, instead it should be from
(157) level at 1188.7 keV to (147) level at 882.6 keV.

309.25% 5 553 2525.4+x (197) 2216.0+x (187)
309.46 10 222 2360.0+y (197) 20509+y (187)
309.63 8 302 3087.7+x (20%)  2778.5+x (19™)
311.79% 5 503 1738.9+y 177) 1427.0+4y (167)
311.84 10 493 1022.7+x (117%) 711.0+x? (9%)

319.62 9 313 3406.0+x (21%)  3087.7+x (20™)
319.69% 4 2129 319.4+x 9" 0.0+x (77)

323.48% 6 422 2849.0+x (207)  2525.4+x  (197)

Continued on next page (footnotes at end of table)
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0lrge-5 From ENSDF 0lrg9-5
149mEiPdny)  2003Ba07,2002Zh13 (continued)
y(1761r) (continued)

Eﬂ I, @ E;(level) Iz Ef J? Mult.& Comments
327.98% 4 1867 1591.0+x  (15%) 1263.3+x (13%) E2 R(DCO)=1.15.
329.31 13 192 3734.8+x  (22%) 3406.0+x (21%)

338535 502 926.7+y 588.1+y

339.20P 9 292 3188.3+x (217) 2849.0+x (207)

341.99 7 6.65 811.1+x  (10%) 469.1+x (8%)

346.79% 4 209 8 705.8+x  (127) 359.0+x (107)

35338% 7 594 730.5+y (137) 377.4+y (117)

356.42% 3 33311 506.6+x  (10%) 150.3+x (8%) E2 R(DCO)=1.02 /6.

362.49% 3 2538 1768.0+x  (16%) 1405.5+x (14%) E2 R(DCO)=1.20 24.

37901% 4 1315 1768.0+x  (167) 1389.0+x (14%)

387.85 4 1196 1013.3+x  (11%) 625.6+x (9%)

388.76" 3 35.0 12 708.0+x  (11%) 319.4+x (9%) (E2) R(DCO)=0.74 12.
Mult.: From level scheme. DCO ratio implies M1+E2.

392.12 4 2137 912.3+x (137) 520.2+x (117) E2 R(DCO)=1.5 5.

395356 333 1258.0+y 863.0+y

397.23 4 925 1022.7+x  (11%) 625.6+x (9%)

409.51% 3 28.6 10 2000.4+x (177) 1591.0+x (15%)

411.06 5 12.8 6 1337.7+y 926.7+y

416.79% 3 435 14 923.3+x  (12%) 506.6+x (10™)

422.53 7 4.6 4 1681.2+y 1258.0+y

433.00" 3 2739 1138.8+x (147) 705.8+x (127)

435.24% 3 479 16 882.6+y (147) 4473+y (127) E2 R(DCO)=1.28 15.

443.50% 3 36.0 1151.6+x  (13%) 708.0+x (11%)

446.65% 3 37412 2214.5+x (18%) 1768.0+x (16%) E2 R(DCO)=0.88 17.

45820% 5 1285 1188.7+y (157) 730.5+y (137)

460.00 20 9.6 4 1797.7+y 1337.7+y

465.72% 3 29510  1389.0+x (14%) 923.3+x (12%)

47094% 4 2749 1383.2+x  (157) 912.3+x (137)

47471 7 2156.1+y 1681.2+y

47949 10 975 926.7+y 4473+y (127) R(DCO)=0.9 3.
Depopulating level energy shown in Table (2003Ba07) as

1026.7 keV, which is a typo, it would be 926.7 keV.

481.97% 4 2599  2482.4+x (197) 2000.4+x (177) E2 R(DCO)=0.77 15.

482.33% 4 2569 1405.5+x  (14%) 923.3+x (12%)

496.49% 4 1747 1648.1+x  (15%) 1151.6+x (13%) E2 R(DCO)=0.99 /8.

505.95% 4 28.610 1644.6+x (167) 1138.8+x (147) E2 R(DCO)=0.84 20.

516257 4.13 2672.4+y (207) 2156.1+y

518.44% 3 36.0 12 2732.8+x (20%)  2214.5+x (18%) E2 R(DCO)=0.99 13.

521.16 6 8.64  23189+y 1797.7+y

523.96% 6 10.0 4 1913.2+x  (167) 1389.0+x (14%)

539.41% 4 2368 1922.6+x (177) 1383.2+x (157)

542.82% 5 1486 2190.8+x  (177) 1648.1+x (15%)

544.40% 3 30.1 10 1427.0+y  (167) 882.6+y (147) E2 R(DCO)=1.06 /1.

544.69 21 576 891.1+x 346.0+x

54997% 4 2278 3032.4+x  (21%)  2482.4+x (19%)

550.19% 5 1235 1738.9+y (177) 1188.7+y (157)

566.04% 6 1065  2479.0+x (18%) 1913.2+x (16%)

571.34% 4 219 2216.0+x (187) 1644.6+x (167)

Continued on next page (footnotes at end of table)
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77Trg5-6 From ENSDF 701rgy-6
149mEiPdny)  2003Ba07,2002Zh13 (continued)
y(1761r) (continued)
E),T I, @ E;(level) I Ef J ? Mult.& Comments
573.34 7 774  2892.2+y 2318.9+y
581.39 5 8.64 3253.0+4y  (227) 2672.4+y (207)
584.90% 4 24.18 3317.5+x  (22%) 2732.8+x (20%)
587.88% 6 1195 2778.5+x  (19%) 2190.8+x (17+)
602.73% 4 2188 2525.4+x  (197) 1922.64x (177)
606.88 9 704 23462+y  (197) 1738.9+y (17°)
608.51% 6 1135 3087.7+x  (207) 2479.0+x (18%)
608.75 7 9.15 2955.0+y (217) 2346.2+y (197)
612.16 12 796 1059.5+y 447 3+y (127)
614.20" 4 18.17 3646.6+x  (237) 3032.4+x (21%)
621.47 8 594 26724+y  (207) 2050.9+y (187)
621.95% 6 1357 2360.0+y  (197) 1738.9+y (177)
62401 4 2128 2050.9+y (187) 1427.0+y (167) E2 R(DC0O)=0.92 9.
626.31 7 734  3518.0+y 2892.2+y
627.70% 7 8.84 3406.0+x  (21*) 2778.5+x (19%)
629.80 6 8.04 3883.0+y (247) 3253.0+y (227)
633.15% 5 1506 2849.0+x  (207) 2216.0+x (187)
646.36 9 634 37348+x  (22%) 3087.7+x (20%)
647.72% 5 1335 39653+x  (24%) 3317.5+x (22%)
656.36 10 383 36113+y  (237) 2955.0+y (217)
663.36" 7 8.64 31883+x  (217) 2525.4+x (197)
663.51 22 233 4070.0+x  (23%) 3406.0+x (21%)
676.29% 8 724 43229+x  (25%) 3646.6+x (23%)
678.98 12 343 4413.0+4x  (24%) 3734.8+x (22%)
679.22 11 3.83 4197.8+y 3518.0+y
680.30 8 443 4563.0+y  (267) 3883.0+y (247)
689.74 10 424 3050.4+y  (217)  2360.0+y (197) E,: Ey=705.0 keV in 2002Zh13.
692.67% 7 784 35417+x  (227) 2849.0+x (207)
697.14% 7 684 2748.1+y  (207) 2050.9+y (187)
707.46 18 193 43188+y  (257) 3611.3+y (237)
707.93% 7 774 46732+x  (26%)  3965.3+x (24%)
716.75 9 483 37672+y  (237) 3050.4+y (217)
721.23% 8 674 3909.0+x  (237) 3188.3+x (217)
730.52 14 413 52942+y  (287) 4563.0+y (267)
73229 13 262  4930.0+y 4197 .8+y
733.65" 9 483 3481.7+y  (227) 2748.1+y (207)
737.06 14 3.83  5059.9+x  (27%) 4322.9+x (25%)
749.25 9 503 4290.9+x  (247) 3541.7+x (227)
75742419 182 5076.2+y? (277) 4318.8+y (257)
766.74 13 3.8 5439.9+x  (28%) 4673.2+x (26%)
776.71 14 343 46863+x  (257) 3909.0+x (237)
785.4 3 122 5715+y 4930.0+y
796.38 24 192 58563+x  (29%) 5059.9+x (27%)
798.60 16 273 5089.6+x  (267) 4290.9+x (247)
819.7 3 112 5505.7+x  (277) 4686.3+x (257)
823.67 22 212 6263.6+x  (30%) 5439.9+x (28%)
845.0¢ 4 042 5935+x (287)  5089.6+x (267)
853.7 10 0.12 6710.0+x  (31%) 5856.3+x (29%)
876.6 4 7140+x (32%)  6263.6+x (307)
883.00% 22 6817+x (307)  5935+x  (287)

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2002Zh13,B
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14998m('Pdny)  2003Ba07,2002Zh13 (continued)

y(1761r) (continued)

T From 2003Ba07, unless otherwise specified. Uncertainties are statistical only. Systematic uncertainty is 0.2 keV.

¥ Transition placed below the (87) level of band 9.
# Observed both in 2003Ba07 and 2002Zh13.

@ From 2003Ba07. The coincidence intensities were deduced from the recoil-into-vacuum -y matrix using code ESCL8R.

& Assigned by evaluator from DCO ratio, except otherwise noted.
¢ Placement of transition in the level scheme is uncertain.
* y ray not placed in level scheme.



https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2003Ba07,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2002Zh13,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2003Ba07,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2003Ba07,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2002Zh13,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2003Ba07,B
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199Sm('P4ny)  2003Ba07,2002Zh13 Legend

max
Level Scheme > Ly< 2%xly™
o — I, < 10%xI
Intensities: Relative I, L > 0%
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Legend
Level Scheme (continued)
— I, < 2%xI~
Intensities: Relative I, — I, < 10%xI1
Iy > 10%xI
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199Sm('P4ny)  2003Ba07,2002Zh13

Legend
Level Scheme (continued)

— L, < 2%xIy*
Intensities: Relative I, — 1, <10%xIj*
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Legend
Level Scheme (continued)

Iy < 2%xIy®
Iy < 10%x Iy
Iy > 10% x Iy
v Decay (Uncertain)

Intensities: Relative I,
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Level Scheme (continued)

Intensities: Relative I,

Legend
— L, < 2%xIj*
I, < 10%x Iy
Iy > 10%xIy*
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