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Additional information 1.

2006Ne03: E=216 MeV. Measured Ey, Iy, yy using EUROBALL spectrometer, composed of 210 BGO detectors, 29 tapered Ge
detectors, 15 Cluster and 26 Clover composite Ge detectors. Deduced two triaxial SD bands and 13 normal-deformed bands.

2002Ne20: E=216 MeV; measured Ey, yy, yy(6)(DCO) using EUROBALL array consisting of 29 single, tapered Ge detectors,

Type

12480 (°0Ti,4ny):SD

2006Ne03,2002Ne20,2013Sm02

Author
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Citation
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C. M. Baglinl, E. A. Mccutchanz, S. Basunia!

NDS 153, 1 (2018)

15 cluster and 26 clover composite detectors, each of them surrounded by a BGO anti-Compton shield. Inner ball of 210 BGO

detectors was used as a multiplicity filter. Deduced triaxial SD band.
Levels and y rays from the normal-deformed band data from 2006Ne03 have been included here only if needed to show

connections between the SD-1 band and lower levels. Many new normal-deformed bands are reported in 2003NeZY and 2006Ne03.

Nomenclature for quasiparticle Nilsson orbitals:
1 v5/2[642], a=+1/2;
: v5/2[642], a=-1/2;
1 v3/2[651], a=+1/2;
1 v3/2[651], a=-1/2;
1 v1/2[521], a=+1/2;
2 v1/2[521], a=-1/2;
1 v5/2[512], a=+1/2;
1 v5/2[512], a=-1/2;
M: v3/2[521], a=+1/2;
N: v3/2[521], a=-1/2.

TQTOmOmOQw >

170Hf Levels

The population intensities of normal-deformed bands is from 3-12% of the reaction channel measured relative to the 321, 6 to 4%
transition of the g.s. band.

E(level)T

0#
101.0% 10
322.2% 14
643.3% 16

1043.6% 17
1088.8 14
1373.0¢ 15
1505.4% 17
1564.6¢ 14
1726.21 16
17743 19
1799.7€ 15
1967.3 21
2016.5% 18
2109.5¢ 16
2131.0¢ 17
2150.1 18
2183.3% 23
2254.9¢ 18
2349.6/ 18
2384.5%0 22

i

0+
2+
4+
6+
8+
3(+)
50)
10"

E(level)t yrk E(level)t yrk E(level)t yrk
2384.6 18 9(-) 3324.7€ 18 140 | 4214.50 19 17
2406.10 25 9~ 3423.7€ 21 149 | 429368 19 170
2476.66 17 100 | 343059 19 15~ | 43384 3 16
2484.09 19 11— | 34600 3 13~ | 4394620 180
2530.7¢ 17 100 | 3532.6/ 19 16* | 44188720 180
2567.4% 18 14+ | 353829 19 159 | 4421.4% 19 20*
2579.2¢ 18 11 | 3578.0f 18 157 | 452939 19 19~
26445425 10~ | 3611.5% 24 (147) | 4584.7¢ 25 180
2689.6 18 110 | 3636.61 19 157 | 4628 3 17~
27255% 19 (107) | 371798 19 15 | 467029 24 190
2878.7¢ 17 120 | 3750¢ 3 4= | 47156/ 20 190
200650 25 11— | 3767.1% 19 18t | 4727% 3 (187)
2924.7€ 18 1200 | 38107 20 169 | 475147 20 20*
293279 19 13- 3834.5¢ 19 160 | 4844.31 20 19
3062.41 18 130 | 396559 19 177 | 4909.48 19 190
3094.7/ 18 130 | 3983.7€ 23 16 | 49429 3 18~
3135.5% 22 (127) | 40430 3 15~ | 4968.5™ 20 19
314509 19 130 | 406229 22 179 | 4994.6¢ 21 200
3151.6% 19 16% | 409377 19 18* | 5065.6" 20 200
31784 3 127 | 41237 19 170 | 512649 20 21-
3196.78 19 130 | 4146% 3 (167 | 51305% 20 22+

Continued on next page (footnotes at end of table)
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72 Hfgg-2 From ENSDF TOHf -2

1248n(*%Ti,dny):SD  2006Ne03,2002Ne20,2013Sm02 (continued)

IT0Hf Levels (continued)

E(level) 7 | Edevel)t i

5223€ 3 200 | 80999 3 29~

52680 3 19~ 81241 3 280
s343.6/ 22 210 8242¢ 4 2809
5353& 3 (207) | 8282m 3 290
53584 3 210 | 8346% 4 (287)

548247 20 22% 8413/ 4 290
5506.4™ 20 2100 | 8590 3 30*
55264120 210 86674 4 2900
56224 3 20" 8852¢ 3 300
5638.6¢ 22 2200 | 8882/ 3  30*
575750 21 220 | 90179 3 310

577049 22 23~ 9026 3 30
5898¢ 3 2260 | 9109 3 310
5902.9% 271 24+ 91514 30
59950 3 21- 92390% 4 (307)
6015.6/ 24 230 | 9346 4 310
6024& 3 @) | 957794 310
61184 3 230) | 95083 32+

6128.4™ 21 230 9820¢ 4 3209
6263.41 23 2300 | o841/ 3 32t

6267.27 21 24* 9995 3 33(2)
6339.6¢ 24 240 9997 3 3200
63874 3 22 100029 4 33-

647749 25 25- 10124€ 4 320
6499.5" 23 240 | 10337/ 4 330

6619€ 3 240) | 10654% 3 34*
6738.9% 24 26* 10838¢ 4 340
6746/ 3 250) | 10847/ 3 34*
6747% 4 (247) | 10941 4 350)
6796.4™ 23 2500 | 11029" 4 340
67970 3 23 | 110499 4 35-
69404 3 2500 | 11141€ 4 340

704445 25 2500 | 113687 4 350D
7096.1/ 22 26* | 11750% 4 36*
7107¢ 3 2607 | 11889¢ 4 360
72249 3 24~ | 11902/ 4 36*
7252@ 3 27" 11944™ 4 370)
7286.5" 25 260 | 12100" 4 360

7398¢ 4 260 | 12146€ 4 377
7512.5M 25 270 | 12406 4 370
7521% 4 267) | 12880% 4 38+
7545/ 4 270) | 12951€ 4 380
7636% 3 28+ | 12985/ 4 38+
78004 4 2700 | 13003™ 4 390)
7868! 3 2700 | 132779 4 39-
7945€ 3 28) | 14025¢ 4 400

7967.1J 24 28* 14031% 4 40*

Continued on next page (footnotes at end of table)
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72 Hf98-3

From ENSDF

170
72 Hf98_3

1248n(3Ti,4ny):SD

2006Ne03,2002Ne20,2013Sm02 (continued)

IT0Hf Levels (continued)

E(level)T yE Comments
14116 4 410
15283 4 430)
16503 4 450)
17775™ 4 470)
19100 5 490)
O+xl J Additional information 2.

239.04xK 8 J+1
504.04xl 8 J42
790.0+x% 10 T+3
1095.04x! 171 J+4
1413.04xK 12 J+5
1743.0+x! 13 J+6
2079.0+xK 13 J+7
2419.0+x! 14 148
2763.0+xK 15 J+9
3116.0+x! 15 J+10
3482.04xK 16 J+11

3862.0+x! 17 J+12
y J1~24  Additional information 3.

E(level): y = 400 keV above the yrast band.
J7: J1~(22:24) was proposed In 2002Ne20 but, In 2006Ne03, the authors suggest much higher spin of

~40 when comparing results of a high spin band In 73HF.

722.6+y" 5 J1+2

1497.8+y" 7 J1+4
2328.3+y? 8 J1+6

3213.54y" 9 J1+8
4153.3+y" 9 J1+10
5145.4+y" 10 J1+12
6188.6+y? 10 J1+14
7283.6+y" 11 J1+16
8434.7+y" 11 J1+18
9644.8+y" 15 J1+20

T From least-squares fit to Ey, assuming A(Ey)=1 keV for each y ray.
¥ As proposed by 2006Ne03 based on band structure, possible angular correlation data and comparison with cranked shell-model

calculations.

# Band(A): g.s. Band. At higher frequencies (around J=16), configuration becomes AB.

@ Band(B): AE to ABCE band.

& Band(C): AF to ABCF band, a=0.
¢ Band(D): Band built on 87, a=0.

b Band(d): Band built on 9~, a=1.

¢ Band(E): @=0 band built on 4.

4 Band(e): a=1 band built on (77).

¢ Band(F): AH to ABCH band, a=0.
f Band(f): AG to ABCG band, a=1.
¢ Band(G): Band based on 13,

" Band(H): AN to ABCN band, a=0.

Continued on next page (footnotes at end of table)
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72 Hf98-4

From ENSDF

170
72 Hf98_4

12480 (°0Ti,4ny):SD

2006Ne03,2002Ne20,2013Sm02 (continued)

 Band(h): AM to ABCM band, a=1.
J Band(I): BC to ABCD band.
K Band(J): Strongly-coupled AJ=2 band.
! Band(j): Strongly-coupled AJ=2 band.

" Band(K): Triaxial SD-1 band (2006Ne03). Percent population~8. Band observed also In (HL,xny) by 1989IrZZ, but authors
proposed J values there that were 2 units lower than recommended by 2006Ne03 and shown here.
" Band(L): Triaxial SD-2 band (2002Ne20,2006Ne03). Band population=0.9% 4 relative to the population of the yrast band.

IT0Hf Levels (continued)

? No transition has been observed to deexcite this level.

DCO data for SD-2 band are from 2003NeZY.

B,

101
105
146
189
193
216
216
221
223
230
235
238
239
253
256
262
265
271
272
276
279
282
286
289
289
290
293
295
295
305
310
314
318
321
326
327
330
330

E;(level) I Ef T ’;
101.0 2+ 0 o*
2254.9 8 2150.1  (70)
2530.7 100 23846 9O
2878.7 1200 2689.6 110
1967.3 7+ 17743 6%
2183.3 8~ 1967.3  7*
3094.7 130 28787 1209
3222 4+ 101.0  2*
2406.1 9- 21833 8~
3324.7 149 30947 139
1799.7 6 1564.6 4
2644.5 100 24061 9
239.04x  J+1 0+x J
3578.0 150 33247 140
3834.5 16 35780 150
2906.5 11~ 26445 10°
504.0+x  J+2 239.0+x J+1
4394.6 180 41237 179
3178 127 29065  11°
2530.7 1000 22549 80
4994.6 2000 47156 199
3460 13~ 3178 12~
790.0+x  J+3 504.0+x J+2
3750 4= 3460 13-
4123.7 1700 38345 169
4628 17~ 4338 16~
4043 15~ 3750 14~
4338 16~ 4043 15~
5638.6 200 53436 210
1095.04x  J+4 790.0+x J+3
2109.5 8- 1799.7 6O
4942 18~ 4628 17~
1413.04x  J+5  1095.0+x J+4
643.3 6* 3222 4%
5268 19~ 4942 18~
4093.7 187 3767.1  18*
1743.0+x  J+6  1413.04x J+5
4751.4 20t 44214  20*

E,f

336
340
340
341
344
348
352
353
353
354
364
366
367
373
380
380
380
381
383
392
393
394
400
402
405
405
410
410
427
427
446
448
448
449
461
462
476
476

Continued on next page (footnotes at end of table)

y(17OHf)
E;(level) I Ef J?
2079.04+x  J+7 1743.0+x J+6
2419.0+x  J+8 2079.0+x J+7
2689.6 119 23496 90
2725.5 (107) 23845  (8)
2763.04x  J+9  2419.0+x J+8
2878.7 1200 25307 100
5482.4 22+ 5130.5  22*
3116.04x  J+10  2763.0+x J+9
1726.2 70) 1373.0 59
5622 20" 5268 19~
6267.2 24+ 5902.9  24*
3482.04x  J+11  3116.0+x J+10
2476.6 109 21095 8-
5995 21° 5622 20"
3862.04x  J+12  3482.0+x J+11
4909.4 190 45293 19~
5506.4 2100 51264 21
3532.6 16* 3151.6  16*
2109.5 g 17262 7
6387 22 5995 21-
3538.2 159 31450 130
2924.7 1200 25307 100
1043.6 8+ 6433  6F
2878.7 1200 24766 100
2131.0 9) 17262 7
3094.7 139 2689.6 110
3135.5 (127) 27255 (100)
6797 23 6387 22
1799.7 6 1373.0 59
7224 24~ 6797 23
3324.7 14 28787 120
2579.2 119 21310 9O
2924.7 1200 24766 100
2932.7 13- 24840  11°
2644.5 10™ 21833 8§~
1505.4 10" 1043.6  8*
1564.6 46) 1088.8 3
3538.2 159 30624 130
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72 Hfgg-5 From ENSDF TOHf -5

1248n(*%Ti,dny):SD  2006Ne03,2002Ne20,2013Sm02 (continued)

7(170Hf) (continued)

B Edeved E/ i

476 3611.5 (147) 31355  (127)
483  3062.4 139 25792 110
483 3578.0 150 30947 130
492 3636.6 159 31450 139
498  3430.5 15~ 29327 13~
499 34237 1400 29247 120
501 2906.5 11 2406.1 9
504 504.0+x  J+2 0+x J
510 3834.5 160 33247 140
511 2016.5 12+ 15054 10"
521  3717.9 150 31967 130
524 4062.2 1700 35382 150
533 3178 12- 26445 10~
534 4146 (167) 3611.5 (147)
535 3965.5 17~ 34305 15
538  5506.4 2100 49685 190
546  4123.7 170 35780 150
551  790.0+x J+3 239.0+x J+1
551  2567.4 14+ 2016.5  12*
554 3460 13- 2906.5 11~
560  3983.7 160) 34237 140
560  4394.6 180 38345 160
561  4093.7 18+ 35326  16*
564  4529.3 19~ 39655  17°
566  3145.0 1300 25792 110
572 3750 14~ 3178 12~
574 3636.6 150 30624 130
576 4293.6 170 37179 159
578  4214.5 1700 3636.6 150

581 4727 (187) 4146 (167)
582 4043 15~ 3460 137
584  3151.6 16* 2567.4 14+
585 4628 17~ 4043 15~
588 4338 16~ 3750 14~

591 1095.0+x J+4 504.0+x J+2
592 4715.6 199 41237 170
597 51264 217 45293 19
597  5506.4 2100 49094 190
600  4994.6 2000 43946 180
601  4584.7 180 39837 160
604 4942 18~ 4338 16~
608  4418.8 180 38107 169
608  4670.2 190 40622 179
615  3767.1 18* 3151.6  16*
616 27255 (107) 21095 8-
616  4909.4 190 42936 170
622  6128.4 230) 55064  210)
623 1413.0+x J+5 790.0+x J+3
626 5353 (207) 4727 (187)
627 57575 2200 51305 22%
628 5343.6 210 47156 199
630 48443 199 42145 170
638 5223 2000 45847 180

Continued on next page (footnotes at end of table)
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170
72 Hf98-6

From ENSDF

170
72 Hf98_6

1248n(*%Ti,dny):SD  2006Ne03,2002Ne20,2013Sm02 (continued)

7(170Hf) (continued)

EJ E;(level) Jf Ef J; Comments
640 5268 19 4628 17"
644 5065.6 2000 44214 20*
644 5638.6 2200 49946 200
644 5770.4 23- 51264 21
647 5065.6 2000 44188 180
648 1743.0+x  J+6 1095.0+x J+4
652 4418.8 18C)  3767.1  18*
654 4421 4 20t 3767.1  18*
658 4751.4 20t 40937  18*
659 3810.7 160 31516  16*
666 2079.0+x  J+7 1413.0+x J+5
668 6796.4 2500 61284 230
671 6024 (227) 5353 (207)
672 6015.6 2300 53436 210
675 4968.5 190) 42936 170
675 5898 2200 5223 200
676 2419.04x  J+8 1743.0+x J+6
680 5622 200 4942 18~
682 5526.4 2100 48443 190
684 2763.0+x  J+9 2079.0+x J+7
688 5358 2100 46702  19©)
692 5757.5 220 5065.6 200
697 3116.0+x  J+10  2419.0+x J+8
701 6339.6 240) 56386 2200
705 5126.4 217 44214 20%
707 6477.4 25~ 57704 23
709 5130.5 22t 44214 20%
716 7512.5 270) 67964 250
719 3482.0+x  J+11  2763.0+x J+9
721 6619 24) 5898 2205
72265  722.6+y J1+2 y J124 DCO=1.08 25
723 6747 (247) 6024 (227)
727 5995 217 5268 19~
730 6746 2500 6015.6 230
731 5482.4 2t 47514 20%
737 6263.4 230 55264 210D
742 6499.5 240) 57575 2200
746 3862.04+x  J+12  3116.04x J+10
760 6118 23) 5358 21
762 45293 9=  3767.1  18*
765 6387 2° 5622 20"
767 7107 2607 6339.6 240
770 8282 2900 75125 270D
772 5902.9 24% 51305 22%
774 7521 (267) 6747 (247)
775 7252 27 64774 257
77525 1497.8+y J1+4  722.6+y JI+2  DCO=1.14 29
779 7398 267 6619 242
781 7044.4 2500 62634 230
785 6267.2 24% 54824  22%
787 7286.5 2600 6499.5 240
798 7545 270) 6746 25(2)
802 6797 23~ 5995 21°

Continued on next page (footnotes at end of table)
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72 Hf98-7

From ENSDF

170
72 Hf98_7

1248n(3Ti,4ny):SD

2006Ne03,2002Ne20,2013Sm02 (continued)

7(170Hf) (continued)

E),T IyT E;(level) Iz Ef J; Comments
814 3965.5 17~ 31516  16*
822 6940 25(2) 6118 230)
824 7868 27 7044.4  250)
825 8346 (287) 7521 (267)
827 9109 3160 8282 29(-)
829 7096.1 26% 62672  24*
830.53 1.00 2328.3+y J1+6 1497.8+y Jl+4  DCO=1.30 21
836 6738.9 26% 59029  24*
837 7224 24~ 6387 22-
837 8124 28(-) 7286.5 260
838 7945 28(2) 7107 267
844 8242 28(-) 7398 26
847 8099 29~ 7252 27"
860 7800 270) 6940 2502
863 3430.5 15~ 25674  14*
867 8667 290 7800 27
868 8413 29(=) 7545 270)
871 7967.1 28* 7096.1  26*
88523 0.8610  3213.5+y J1+8 2328.3+y JI+6  DCO=1.15

E,: 887 In level scheme In fig. 3 of 2006Ne03.
886 9995 3302 9109 3100
893 9239 (307) 8346 (287)
897 7636 28+ 67389  26*
902 9026 300 8124 280
907 8852 300 7945 280
909 9151 3000 8242 28()
910 9577 3100 8667 290
915 8882 30* 7967.1  28*
916 2932.7 13- 2016.5  12*
918 9017 3160 8099 29~
933 9346 3160 8413 290
939.83 0.96 13  41533+y JI1+10  3213.5+y J1+8
940+ 10941 35010002 33~
942 4093.7 18* 31516  16*
944 4909.4 19¢) 3965.5 177
946 10941 350 9995 330)
954 8590 30* 7636 28+
959 9841 32+ 8882 30+
965 3532.6 16* 25674  14*
968 9820 320 8852 300
971 9997 3202 9026 300
972 4123.7 170 3151.6  16*
973 10124 3202 9151 3002
979 2484.0 11 1505.4  10*
980+ 9995 3302 9017 3160
984 4751.4 20" 3767.1  18*
985 10002 33~ 9017 3100
988 1088.8 34 101.0 2F
991 10337 3302 9346 3100
992.13 0811/ 51454+y J1+12  41533+y J1+10 DCO=1.14 17
998 6128.4 2302 5130.5  22%
1003 11944 370 10941 3502
1006 10847 34 9841 32+

Continued on next page (footnotes at end of table)
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7 Higg-8 From ENSDF 70Hf,,-8

1248n(*%Ti,dny):SD  2006Ne03,2002Ne20,2013Sm02 (continued)

7(170Hf) (continued)

Eﬂ Iﬂ- E;(level) I Ef J ? Comments
1008 9598 32+ 8590 30*
1011 3578.0 150 2567.4  14*
1017 11141 3400 10124 3202
1018 10838 3402 9820 3202
1031 11368 3500 10337 330
1032 11029 340 9997 3202
1038 12406 379 11368 350
104323 07511  6188.6+y J1+14  51454+y J1+12 E,: 1044 In level scheme In fig. 3 of 2006Ne03.
1046 3062.4 130 2016.5  12*
1047 11049 35~ 10002 33
1051 1373.0 50) 3222 4%
1051 11889 360 10838 340)
1055 11902 36% 10847 34+
1056 10654 34+* 9598 32+
1059 13003 390 11944 37
1061 5482.4 22+ 44214  20*
1062+ 12951 38C) 11889 360
1063 4214.5 170 3151.6 16
1069 3636.6 150 2567.4  14*
1074 2579.2 11O 15054 10"
1074% 14025 400 12951 380
1077 48443 190 3767.1  18*
1078 3094.7 130 2016.5  12*
1080 12109 3600 11029 3402
1083 1726.2 70) 6433 6"
1083 12985 38+ 11902 36%
1085 5506.4 21D 44214 20%
1087 2131.0 9) 1043.6  8*
109503 0638 7283.6+4y JI+16  6188.6+y JI+14
1096 11750 36% 10654 34+
1097 12146 37 11049 35~
1105 5526.4 21) 44214  20°
1113 14116 419 13003 3902
1130 12880 38+ 11750 36%
1131 1774.3 6* 6433 6"
1131 13277 39~ 12146 37
1137 6267.2 24% 5130.5  22*
1142 4293.6 170 3151.6 16
1142 4909.4 19¢) 3767.1  18*
1151 3717.9 150 25674  14*
1151 14031 40* 12880 38%
1151.13 0467 8434.7+y T1+18  7283.6+y J1+16
1167 15283 43) 14116 41
1180 3196.7 130 2016.5  12*
1184 2689.6 11O 15054 10"
1193 7096.1 26 5902.9  24*
12101 10 0357 9644.8+y J1+20  8434.7+y J1+18
1220 16503 45C) 15283 430)
1242 1564.6 40) 3222 4%
1272 17775 47) 16503 45C)
1306 2349.6 9(-) 1043.6  8*
1325 19100 49%) 17775 470)

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2006Ne03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2002Ne20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013Sm02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2006Ne03,B

L Hfyg-9 From ENSDF

170
72 Hf98_9

1248n(°Ti,4ny):SD  2006Ne03,2002Ne20,2013Sm02 (continued)

7(170Hf) (continued)

E,  Eilleve) J7 B, T

1341 2384.6 9-)  1043.6 8*
1507 2150.1 (77) 6433 6*

* From 2003NeZY. Intensities are from gates set on 722.6y+775.2y doublet.
¥ Placement of transition in the level scheme is uncertain.



https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2006Ne03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2002Ne20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013Sm02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2003NeZY,B

170 170
7 Hfgg—lo From ENSDF 72 Hf%_ 10
1248n(*"Ti,d4ny):SD  2006Ne03,2002Ne20,2013Sm02
Legend
Level Scheme '
= oL — [ < 2%xIw
Intensities: Relative I, — L, <10%xIy*
EE— Iy>10%><I'}’,’“"
ke
o
G
>
&
J1+20 ~ 9644.8+y
©
J
N
N
J1+18 ~ 84347+
&
&
S
S
J1+16 ~ 7283.6+y
&L
5
14 g 6188.6+y
o
&
>
o(\\'
1e12 S 5145.4+y
£
K
S
S
11410 & 4153 3+y
S
&
‘{;‘/
a8 & 3213.5+y
QQ
S
“
&
J1+6 © 2328.3+y
,\b:\./
Y144 A 1497 .8+y
©
o
J142 < 722.6+y
J1r24 i RS Y
J+12 S 3862.0+x
J+11 l N 3482.0+x
KS
J+10 y & 3116.0+x
=
149 ¢ & . 2763.0+x
»
J+8 IO PR 2419.0+x
o
147 I 2079.0+x
J+6 v S o 1743.0+x
TN
J+5 v o Sk 1413.04x
J+4 [+ 9% S o 1095.04x
J+3 v [ vV 38 790.0+x
[} v o "3
T+2 : Y 504.0+x
J+1 v v & 239.0+x
J 0+x
49(-) 19100
\2
N
470) ~ 17775
45) 16503
0+ 0
170
7 Hfgg
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]77ng98—1 1 From ENSDF 1’720Hf98_] I

1248n(*"Ti,d4ny):SD  2006Ne03,2002Ne20,2013Sm02 Legend

Level Scheme (continued)

Intensities: Relative I,
,,,,,, » ¥ Decay (Uncertain)

$
450) ~ 16503
N
\J
430) N 15283
>
410) S8 14116
40 > & 14031
40C) 7 14025
l
5
39 Y8 13277
390 | S e 13003
38" ! T ¢ 12985
380 L] —Z 12951
38+ ; 12880
! &

370) LY 8 12406
37~ ! v 12146
360) ; ~ 12109
370 ! T & 11944
36+ ! & 11902
36() v S 11889
= N

36" 11750

N
350) SEPN 11368
340) S 11141
35~ STE 11049
340) S e 11029
350) S 10941
34+ ) N 10847
340) ; & 10838
34+ . S 10654
330) | > 10337
320) l o R 10124
33~ | £ 10002
320 v & 9997
S o
330) S5 9995
32+ T S 9841
320) 1 b 9820
32+ \ 9598
310) i 9346
300 ! 9151
310) } 9109
300) T 9026
310) ; 9017
30 8882
300) 8852
0+ 0
1
79t

11



]77ng98—1 2 From ENSDF 1’720Hf98_ 12

1248n(%Ti,dny):SD  2006Ne03,2002Ne20,2013Sm02

Level Scheme (continued)

Intensities: Relative I,

Q"o
S
32+ RIS 9598
310) 9577
o
310 o 9346
o]
(307) < 9239
)
300) S o 9151
310 R 9109
) M)
300) > 9026
310) 9017
“
30+ o S 8882
30) 8852
N
29() il 8667
30+ s 8590
=

200) < 8413
28 &

( (—>) S 8346
29 & 8282
280-) 8242

N
28(-) < S 8124
29— v 8099
3
28+ & 8 7967.1
28(’; ¥ 7945
27 © 7868
270) 2 7800
N
28+ il & 7636
270) J— 7545
(267) R 7521
270) o 7512.5
26(°) " 7398
N
26() N o 7286.5
27— 7252
260) 7107
26" 7096.1
25C) 7044.4
25() 6940
250) 6796.4
(247) 6747
25() 6746
26" 6738.9
24(-) 6619
240) 6499.5
25~ 6477.4
0* 0
170
72 Hfgg
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]77ng98—1 3 From ENSDF 1’720Hf98_ 13

1248n(*0Ti,4ny):SD  2006Ne03,2002Ne20,2013Sm02

Level Scheme (continued)

Intensities: Relative I,

S8
24~ © W 7224
N
26(-) S S 7107
26+ RS 7096.1
250) 7044.4
25(-) & o8 6940
23~ & 6797
250 Qg 6796.4
4) O 6747
250) © 6746
26" ~ 6738.9
240) N 6619
240 S 6499.5
25~ 6477.4
22~ S5 S 6387
240 TLeg 6339.6
24+ — 6267.2
23(-) . o 6263.4
230) T 6128.4
230) &— 6118
227) & 6024
— V- oy
23(-) A — 6015.6
21 NS 5995
24+ © 5902.9
2200 & 5898
23~ v & 5770.4
2200 - 5751.5
22() s S 5638.6
20 I 5622
210) N e 5526.4
210) 5506.4
20+ 5482.4
210) 5358
(207) 5353
210) 5343.6
19~ 5268
200) 5223
22+ 5130.5
21~ 5126.4
20) 5065.6
2000 4994.6
18~ 4942
190) 48443
20" 44214
0+ 0
73 Hfyg
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170
72 Hf98_14

From ENSDF

170
7o Hfgg-14

1248n(*0Ti,4ny):SD  2006Ne03,2002Ne20,2013Sm02

Level Scheme (continued)

Intensities: Relative I,

210 5506.4
22+ 5482.4
o
210 s 5358
(207) 3 5353
2102 5343.6
S
19 Rl - 5268
200) S 5223
/\QO\
22+ RS 5130.5
21— 5126.4
N>
200) & 5065.6
NS
200) & o 4994.6
(-) STy >
19C &3 s 4968.5
18 NSNS 4942
19C) < 4909.4
S
190) S e 4844.3
> S O
Sl
20 FeH P 4751.4
(187) E) 4727
190-) 5 4715.6
19-) TS 4670.2
17— o 4628
18C) S 4584.7
19~ 4529.3
»
20™ © 44214
18() 4418.8
180) 4394.6
16 4338
170) 4293.6
170 42145
(167) 4146
170) 4123.7
18+ 4093.7
172 4062.2
15~ 4043
16(-) 3983.7
17- 3965.5
18+ 3767.1
0+ 0
170
72 Hfgg
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170
72 Hf98_15

From ENSDF

170
7o Hfgg-15

12481 (0Ti,4ny):SD

2006Ne03,2002Ne20,2013Sm02

Level Scheme (continued)

Intensities: Relative I,

18C 4418.8
180 4394.6
16~ 4338
170) 4293.6
170) 4214.5
(167) 4146
170) 4123.7
18+ 4093.7
- & .
D
16-) S s 3983.7
17- 5 3965.5
S o
160-) TV s 3834.5
— o’
16(-) - 3810.7
18+ o 3767.1
e AR 3750
150) ~ 3717.9
PR
150) NEARSY 3636.6
147) 3611.5
150) 3578.0
150) 3538.2
6 3532.6
13- 3460
15~ 3430.5
140) 3423.7
140) 33247
13) 3196.7
12- 3178
16+ 3151.6
130) 3145.0
(127) 3135.5
130 3094.7
130) 3062.4
14+ 2567.4
0F 0
170
72 Hfgg
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]77ng98—16 From ENSDF 1’720Hf98_ 16

1248n(*0Ti,4ny):SD  2006Ne03,2002Ne20,2013Sm02

Level Scheme (continued)

Intensities: Relative I,

&
16+ S 3532.6
Y o
13- TV e 3460
15~ © ) 3430.5
140 3423.7
o
140) Rl 3324.7
$
130-) S o 3196.7
12- oo S 3178
16+ & 3151.6
130) — 3145.0
(12°) N 3135.5
- N OY o ©
13( & 3094.7
130) 3062.4
o O
13- SV on 29327
120) AN 2924.7
11~ HRAERR2S 2906.5
120) 2878.7
o N
10) % 2 2725.5
~
1) S 2689.6
10~ ¥ o 2644.5
1e) SV S 2579.2
14+ Y e 2567.4
- RN
10 2 2530.7
11~ b 2484.0
100) 2476.6
9- 2406.1
90) 2384.6
[C) 2384.5
90) 2349.6
8 2254.9
8- 2183.3
o(-) 2131.0
) 2109.5
12+ 2016.5
10" 1505.4
0+ 0
170
72 Hfgg
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]77ng98—17 From ENSDF 1’720Hf98_ 17

1248n(*0Ti,4ny):SD  2006Ne03,2002Ne20,2013Sm02

Level Scheme (continued)

Intensities: Relative I,

N
100 T o 2476.6
9- ’ 5’7: 2406.1
90-) ~ 2384.6
9 i 2349.6
- N 349.
8 Vs 2254.9
— v N/ 5
8 L 2183.3
(@) F— 2150.1
o) IS 2131.0
8 / ¥ \ 2109.5
e 2016.5
7t N 1967.3
6 Y s 1799.7
n ~ )
6 S5 1774.3
70) 1726.2
S
40 YW o 1564.6
10" h 1505.4
S
50) s 1373.0
o
3(1) S S 1088.8
8+ 1043.6
N
6" = 643.3
&
4+ v 3222
>
2t N 101.0
0+ i 0
170
72 Hfgg

17



]77ng98—1 8 From ENSDF 1’720Hf98_ 18

1248n(*0Ti,4ny):SD  2006Ne03,2002Ne20,2013Sm02

Band(A): g.s. Band

40+ 14031
Band(B): AE to ABCE band
1151 39~ 13277
38+ 12880
1131
1130 37~ 12146
36+ 11750 Band(E): (xj()fl;and built
1097 on
1096 35~ 11049 340) 11141
34t 10654 o
1047
320) 10124
1056 33 v 10002 Band(C): AF to ABCF band,
=0
32 9598 * o3
985 _
307) 9239 300 9151
1008 I U ) v =2 vy 70
30+ 8590 893 909
T @s) 8346 280) 8242
29— 8099 _r
954 Band(D): Band built on 8-,
825 =0
28 7636 847 (267) 7521 *= Band(d): Band built on 9~ o
: " * 260 7398
27~ 7252 24~ 7224 a=1
897 774 o
+ X 775 24~
26 6738.9 ) 24°) % 6747 a4 6619
25 v 64774
836 723
22°) 6024 e
24+ 5902.9 o 220) 5898
23 v 57704 g
772 (207) 5353 675
644
)
20 ) s10s 20 L 51264 20 5223
‘ (18°) 626 638
597 B 4727
709 1802 4584.7
20+ 44214
601
654 16(-) 3983.7

560
140 3423.7

(127) 3135.5 99
12600y 29247

0-) 4;" 2725.5 .

8) 331 23845 41710(7) 2476.6
8(-) 3{7 2109.5
60 310 17997

40) 235 1364.6
2 0 5P D

462

8+ * 1043.6

6" 400 643.3

4 3222
27 ¥/ 1010
Y VA

170
72 Hf98

[u—
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170
72 Hf98_19

From ENSDF

170
7o Hfgg-19

12480 (30Ti,4ny):SD

2006Ne03,2002Ne20,2013Sm02 (continued)

Band(F): AH to ABCH band,

Band(H): AN to ABCN band,

a=0

36() 12109

)

1080

340) 11029
1032

320) 9997
971

300 ¢ 9026

2

v 8124

Band(G): Band based on

19()

17(-)

a=0
400) 14025
\
10;74
B: : AG to AB ,
e | 12951 and(f): AG to ABCG band.
417 o=1
\
‘ -)
10‘62 37 12406
(=)
36 11889 -
1051 350§ 11368
-)
34 10838 1031
)
Band(e): a=1 band built 1018 33 10337
on(77)
=)
32 9820 091
3100 9577
310 9346
968
910 -
300 8852
y = 004
29(-) 8667 933
29(-) 8413
907
867 )
280~ 7945
270) 7800 ——— 868
270 7545
838
860 )
260~ 7107
250) 6940 8
25(-) 6746
767
822 _
. 240§ 63396 730
23 6118 230) 6015.6
701
760 2200 5638.6 P
210) 5358
688
190) 1 4670.2
608
170) ¢ 40622

15(-)

130

130)

616

576

4909.4

4293.6

3717.9

3196.7

y 64995
742

22(-) 5757.5
692

200) 5065.6
647

18() 4418.8

L

= ¥
6
160) 3810.7

|

Band(h): AM to ABCM band,

a=1

270) 7868

19 v 4844.3

630

170) % 4214.5
578

15 * 3636.6
574

130) * 3062.4
483

1) * 2579.2

448

9(-) * 2131.0

95 17262

{

333 1373.0

{

19



170
72 Hf98_20

From ENSDF

170
7o Hfgg-20

12480 (30Ti,4ny):SD

2006Ne03,2002Ne20,2013Sm02 (continued)

Band(j): Strongly-coupled

Band(J): Strongly-coupled AJ=2 band
AJ=2 band
J+12 3862.0+x
J+11 3482.0+x

Band(I): BC to ABCD band

38" 12985
1083

36" v 11902
1055

34+ v 10847
1006

32" v 9841
959

30" 8882

915
28" 7967.1

71

8

26" * 7096.1
829

24+ * 6267.2

785

22+ * 5482.4

731

20" * 4751.4

187 %% 40937
16° 381 35326

3 3116.04x

676 1743.04x

98 1095.0+x

Band(K): Triaxial SD-1

170
72 Hf98

band (2006Ne03)
91 504.0+x
504 0+x 49(-) 19100
1325
a0y 771s
1272
450 16503
1220
43() 15283
1167
41-) 14116
1113
390y 13003
1059
30y 144
O 1003 Band(L): Triaxial SD-2
35 10941 pand (2002Ne20,2006Ne03)
946
33 9995 J1+420 9644.8+y
310 00 o109 1210
JI+18 ¢ 8434.7+y
827
29(-) 8282
1151
27(—) 770 7512.5 %ﬂ
—) 716 1095
25 6796.4 Ji414 6188.6+y
230) 988 61284 s
2105 632 5506.4 J1+12 5145.4+y
y =
19) 338 4968.5

992
J1+10 % 4153.3+y
940
7148 * 3213.5+y
Je6 o 232834y

J14a 50 1497.8+y

775

J14+2 722.6+y

Jix24 B y

20
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