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7 HOgy-1 From ENSDF - Evaluated August 2022 67 10g)°1

19Er ¢ decay (9.6s)  1989Fi01

History
Type Author Citation Literature Cutoff Date

Full Evaluation  Balraj Singh and Jun Chen  NDS 185, 2 (2022) 23-Aug-2022

Parent: 'Er: E=741.69 23; J"=(11/27); T1,2=9.6 s 6; Q(£)=7900 30; %e+%p" decay=96.5 7

1498 E J7 T, /2: From 149p, Adopted Levels.

19Er-Q(e): From 2021Wal6.

9B %e+%B* decay: %IT=3.5 7 (1989Fi01).

1989Fi01: '“9Er ions were produced by the **Mo(>8Ni,2pn) reaction with 242 MeV (center of target) *3Ni beam from the
Lawrence Berkeley Laboratory SuperHILAC, separated with the OASIS facility online and collected on a moving tape of the
counting station. y rays were detected with a HPGe and two n-Ge detectors; charged particles were detected with a Si AE-E
telescope on one side of the tape and a plastic scintillator on the other side. Measured Ey, Iy, E(x-ray), I(x-ray), yy-coin, y(t),
EB, B-delayed proton spectra. Deduced levels, J”, parent Ty, decay branching ratios, log ft. The 9.6-s and 4-s activities are

mixed.
1985To11: same setup and reaction as 1989Fi01, but with E(*®Ni)=262 MeV at the center of target. Measured Evy, Iy, yy-coin.

Deduced levels.
1984To07: "*™Er ions were produced via '**Sm('2C,7n) with 155 MeV '2C beam from the Lawrence Berkeley Laboratory

88-inch cyclotron. Measured S-delayed protons with a Si AE-E telescope, decay-time distribution. Deduced Ty/,. No y decay
from the isomer is reported.

1984ScZT, 1984ScZU: source produced by > Nb(*8Ni,xnyp) E=5 MeV/nucleon. Measured y, delayed protons.

Other: 1984ScZU (also 1984ScZT, 1985ZuZW). Three y rays reported at 171.0, 343.7 and 436.6.

Total decay energy deposit of 7246 keV 197 calculated by RADLIST code is somewhat lower than the expected value of 8339 keV
67, which indicates the incompleteness of the decay scheme.

149H0 Levels

E(level) y# Ty ¢ Comments

0.0 (1127)% 21052
48.8222 (1)2+)4 5653 %et+%BT=100
22032 19 (3/2+)4

564.25 19  (5/2+)ab
1000.99 17 (7/2%)4

1171087 @
11837120 @
1277.11 10 (92)%
1380.10 10 (15/2+)¢
141503 (7254
1530948 @
1552108 @
1560.11 10 (15/27)4b
1601.9 5 @
1648.91 10
1706.92 20
1735.31 20
1765.80 10
1828.9 3
1997.46 18
2071.92 20
2135.0 5
2148.72 20
2177.52 10
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149
67 H0gy-2

From ENSDF ¢y Hog,-2

1496y ¢ decay (9.6s)  1989Fi01 (continued)

14990 Levels (continued)

E(level)t y#t E(level)t y# E(level)t y# E(eveht 77
2209.1 3 92H& | 2633.3 4 @ 3125.0 11 92)% | 4441.4 3 @
2219270 @ 2677.1 5 ©O2H& | 3174927 5 4552.57F 8k
2226.86 17 (92)& | 2714.8 3 @ 322620 4 % 461687 5 %
226728 10 (9/2)& | 2804.57% 5 ¥ 3263.17% 3k 462247 3k
229735 2% | 2825011 (92H)% | 3305.82F 3 * 464567 4 %
2317.6220 @ 2851.29% 11 332520 4k 4652.1 4 @
23217210 (92)& | 2901.77% 4 3338.42F 3 4661.68 20 @
23268220 @ 2914.0 11 2% | 3536328 4676.77% 4 %
2368011 @ 2935.7 6 @ 3795.17%% 6 ¥ 4699.68 20 @
23813220 @ 293937% 9 % 3828.37F 12 4706.1 10 @
24498 6 92)& | 2965.5 3 @ 3885.67F 5k 4750.07% 8 ¥
2469.38 19 (9/2)& | 2977.8 3 @ 400320 4 ¥ 482297 6k
24933 6 ©92H& | 29923 3 2% | 4037.32% 13 4851.17% 9 %
2499.47% 5 * 2996.66 25 @ 408647 5 * 5079210 @
25125220 @ 3001.0 17 2% | 4236.07%F 10 * 5098710 @
25804220 @ 3005.0 3 )& | 4386.07F 7
2591.4 4 @ 3049.0 3 @ 44135 3 @

2607.41 10 (92)& | 3061.07%F 9 ¥ 443397 4 %

 From a least-squares fit to y-ray energies.

¥ Weakly populated uncertain level in '*?Er & decay (9.6 s). Possible allowed or first-forbidden +8* feeding from (11/27) parent
and y to (11/27) g.s. suggests 9/2, 11/2, 13/2.

# As proposed in 1989Fi01, unless otherwise noted. All values are consistent with those in the Adopted Levels.

@ probable allowed or first-forbidden e+p* feeding from (11/27) parent suggests 9/2, 11/2, 13/2.

& Probable allowed or first-forbidden e+p* feeding from (11/27) parent and y to 7/2% suggest 9/2, 11/2*. J™=(9/27) is supported
by expected dominance of hyjy, proton to hgj, neutron component in the § transitions (1989Fi01).

¢ From the Adopted Levels.

b This J* is inconsistent with log ft=6.2-6.4 from (11/27). Low log f value may be due to unobserved 7 transitions from higher

levels.

¢ From the Adopted Levels.

&,B7 radiations

E(decay) E(level) 1B+ ¥ Ief Logft l(e+ ﬁ+)ﬁ: Comments

(3.54><103 3) 5098.7 ~0.053 ~0.087 ~6.2 ~0.14 av EB=1139 14; eK=0.520 7; €.=0.0788 11;
eM+=0.0233 4

(3.56><103 3) 5079.2 ~0.054 ~(0.086 ~6.2 ~0.14 av EB=1148 14; eK=0.515 7; €L.=0.0781 11;
eM+=0.0231 4

(3.79)(103# 3) 4851.1? 0.03 2 0.04 3 6.6 4 0.07 5 av EB=1252 14; eK=0.463 7; €L.=0.0700 /1;
eM+=0.0207 3

(3.82><103# 3) 482297 0.03 2 0.04 3 6.6 4 0.07 5 av EB=1265 14; eK=0.456 7; €.=0.0691 11;
eM+=0.0204 3

(3.89)(103# 3) 4750.0? 0.06 3 0.06 3 6.4 2 0.12 6 av EB=1298 14; eK=0.440 7; €L=0.0666 10;
eM+=0.0197 3

(3.94)(103 3) 4706.1 0.06 3 0.07 4 643 0.137 av EB=1318 14; eK=0.431 7; ¢L=0.0652 10;

Continued on next page (footnotes at end of table)
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149
67 H0gy-3

From ENSDF

149
67 H0gy-3

149Fr ¢ decay (9.6 s)

1989Fi01 (continued)

€,8" radiations (continued)

E(decay) E(level) 1B* ¥ Ief Logft I(e+ ﬁ+)ﬁ: Comments

eM+=0.0192 3

(3.94)(103 3) 4699.68 0.78 19  0.82 21 531 1.6 4 av EB=1321 14; eK=0.430 7; €L=0.0649 10;
eM+=0.0192 3

(3.96><103# 3) 4676.77 0.105 0.116 6.2 2 0.21 11 av EB=1332 14; eK=0.425 7; €.=0.0642 10,
eM+=0.0189 3

(3.98><103 3) 4661.68 021 11 02211 592 0.43 22 av EB=1338 14; eK=0.422 7; €.=0.0637 10;
eM+=0.0188 3

(3.99><1()3 3) 4652.1 0.10 5 0.116 6.2 2 0.21 11 av EB=1343 14; eK=0.420 7; €.=0.0634 10;
eM+=0.0187 3

(4.00x 103# 3) 4645.67 0.106 0.11 6 622 0.21 11 av EB=1346 14; eK=0.418 7; €L=0.0632 10;
eM+=0.0187 3

(4.02><103# 3) 462247 02211 0.2111 592 0.43 22 av EB=1356 14; eK=0.413 7; €.=0.0625 10;
eM+=0.0184 3

(4.02)(103# 3) 4616.87 0.053 0.04 2 6.6 3 0.09 5 av EB=1359 14; eK=0.412 7; ¢L.=0.0623 10;
eM+=0.0184 3

(4.O9><103# 3) 455257 0.031 0.02 1 6.9 2 0.05 2 av EB=1388 14; eK=0.399 6; €1.=0.0603 10,
eM+=0.0178 3

(4.2()><103 3) 4441 .4 0.18 6 0.14 5 6.12 03211 av EB=1440 14; eK=0.377 6; €.=0.0569 9;
eM+=0.0168 3

(4.21)(103# 3) 443397 0.126 0.09 5 632 0.21 11 av EB=1443 14; eK=0.376 6; ¢L=0.0567 9;
eM+=0.0167 3

(4.23)(103 3) 4413.5 02412 0.19 10 6.02 0.43 22 av EB=1452 14; eK=0.372 6; ¢L=0.0561 9;
eM+=0.0166 3

(4.26><103# 3) 4386.07 0.06 3 0.04 3 6.6 3 0.10 6 av EB=1465 14; eK=0.367 6; €[.=0.0553 9;
eM+=0.0163 3

(4.41)(103# 3) 4236.0?7 0.03 2 0.02 2 7.04 0.05 4 av EB=1534 14; €K=0.339 6; €L.=0.0512 §;
eM+=0.01509 24

(4.56><103# 3) 4086.4? 0.137 0.08 4 6.52 0.21 11 av EB=1603 14; eK=0.314 5; eL=0.0473 8;
eM+=0.01395 23

(4.60)(103# 3) 4037.3? 0.021 0.01 / 733 0.03 2 av EB=1626 14; eK=0.306 5; eL.=0.0461 &;
eM+=0.01360 22

(4.64><103# 3) 4003.2? 0.06 3 0.036 18 6.82 0.10 5 av EB=1642 14; eK=0.301 5; eL=0.0453 8;
eM+=0.01336 22

(4.76)(103# 3) 3885.6? 033 021 624 054 av EB=1696 14; eK=0.283 5; €L=0.0426 7;
eM+=0.01256 20

(4.81><103# 3) 3828.3? 0.074 0.036 20 683 0.11 6 av EB=1723 14; eK=0.275 5; eL=0.0413 7,
eM+=0.01219 20

(4.85)(103# 3) 3795.17 0.147 0.07 4 6.6 2 0.21 11 av EB=1738 14; €K=0.270 5; eL=0.0406 7;
eM+=0.01198 19

(5.11><103# 3) 3536.3?7 0.158 0.06 3 6.7 2 0.21 11 av EB=1859 14; eK=0.236 4; €L.=0.0355 6;
eM+=0.01047 17

(5.30)(103# 3) 333847 0248 0.08 3 6.6 2 0.32 11 av EB=1951 14; eK=0.214 4; €L=0.0321 5;
eM+=0.00946 15

(5.32><103# 3) 332527 0.08 4 0.028715 7.03 0.11 6 av EB=1958 14; eK=0.212 4; eL.=0.0319 5;
eM+=0.00940 15

(5.34)(103# 3) 3305.8?7 0.126 0.040 20 692 0.16 8 av EB=1967 14; eK=0.210 4; ¢eL.=0.0316 5;
eM+=0.00931 15

(5.38><103# 3) 3263.17 0.248 0.08 3 6.6 2 03211 av EB=1987 14; eK=0.206 4; eL=0.0309 5;
eM+=0.00911 14

(5.42)(103# 3) 3226.2? 0.16 8 0.05 3 6.8 2 0.21 11 av EB=2004 14; eK=0.202 3; eL=0.0303 5;

Continued on next page (footnotes at end of table)

eM+=0.00894 14
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67 H0gy-4

From ENSDF

149
67 HOg,-4

149Fr ¢ decay (9.6 s)

1989Fi01 (continued)

€,8" radiations (continued)

E(decay) E(level) 1B* ¥ Ief Logft I(e+ ﬁ+)ﬁ: Comments

(5.47)(103# 3) 317497 0.16 8 0.05 3 6.8 2 0.21 11 av EB=2028 14; eK=0.197 3; eL=0.0296 5;
eM+=0.00871 14

(5.52)(103 3) 3125.0 0318 0.09225 6.61 040 11 av EB=2051 14; eK=0.192 3; eL=0.0288 5;
eM+=0.00850 73

(5.58><103# 3) 3061.07 0.085 0.022 13 723 0.10 6 av EB=2081 14; eK=0.186 3; eL=0.0279 5;
eM+=0.00823 13

(5.59><1()3 3) 3049.0 04217 0125 6.52 0.54 22 av EB=2087 14; eK=0.185 3; eL=0.0278 5;
eM+=0.00818 13

(5.64><103 3) 3005.0 0.59 9 0.16 2 6.3 1 0.75 11 av EB=2107 14; eK=0.181 3; eL=0.0272 4;
eM+=0.00801 72

(5.64><103 3) 3001.0 0429 0.12 2 6.51 0.54 11 av EB=2109 14; eK=0.181 3; eL=0.0271 4;
eM+=0.00799 12

(5.65)(103 3) 2996.66 0.9 3 0.26 9 6.12 1.2 4 av EB=2111 14; eK=0.180 3; eL=0.0270 4;
eM+=0.00797 12

(5.65)(103 3) 2992.3 0.86 16 0.24 4 6.2 1 1.12 av EB=2113 14; eK=0.180 3; eL=0.0270 4;
eM+=0.00796 12

(5.66)(103 3) 2977.8 0.259 0.068 23 6.72 0.32 11 av EB=2120 14; eK=0.179 3; eL.=0.0268 4;
eM+=0.00790 12

(5.68)(103 3) 2965.5 0.17 9 0.04523 692 0.21 11 av EB=2126 14; eK=0.177 3; eL.=0.0266 4;
eM+=0.00785 12

(5.70><103# 3) 2939.3?7  0.115 0.029 13 7.12 0.14 6 av EB=2138 15; eK=0.175 3; eL=0.0263 4;
eM+=0.00775 12

(5.71><1()3 3) 2935.7 0.17 9 0.044 23 692 0.21 11 av EB=2140 14; eK=0.175 3; eL=0.0262 4;
eM+=0.00774 12

(5.73><1()3 3) 2914.0 0339 0.08523 6.61 041 11 av EB=2150 15; eK=0.173 3; eL=0.0260 4;
eM+=0.00766 12

(5.74)(103# 3) 2901.7? 0.17 9 0.04323 692 0.21 11 av EB=2156 15; eK=0.172 3; eL=0.0258 4;
eM+=0.00761 12

(5.79><103# 3) 285127 0.269 0.064 22 682 03211 av EB=2180 15; eK=0.1678 25; €L.=0.0252 4;
eM+=0.00742 11

(5.82><103 3) 2825.0 0.64 18 0.16 4 6.4 1 0.80 22 av EB=2192 15; eK=0.1657 25; €L.=0.0249 4;
eM+=0.00733 11

(5.84)(103# 3) 2804.5? 0.09 5 002212 723 0.11 6 av EB=2202 15; eK=0.1641 24; €[.=0.0246 4;
eM+=0.00726 11

(5.93)(103 3) 2714.8 03518 0.08 4 6.7 2 0.43 22 av EB=2244 15; eK=0.1572 23; €L.=0.0236 4;
eM+=0.00695 11

(5.96x% 103 3) 2677.1 053 0.11 653 0.6 4 av EB=2262 15; eK=0.1544 23; ¢[.=0.0232 4;
eM+=0.00683 10

(().01)(103 3) 2633.3 0.17 9 0.03820 7.02 0.21 11 av EB=2282 15; eK=0.1512 22; €L.=0.0227 4;
eM+=0.00668 10

(6.03)(103 3) 2607.41 1.53 0327 6.11 1.8 4 av EB=2295 15; eK=0.1494 22; €L.=0.0224 4;
eM+=0.00660 10

(6.05)(103 3) 2591.4 04418 0.104 6.6 2 0.54 22 av EB=2302 15; eK=0.1483 22; €L=0.0222 4;
eM+=0.00655 10

(6.06)(103 3) 2580.42 05318 0.114 6.52 0.64 22 av EB=2307 15; eK=0.1475 21; €L=0.0221 4;
eM+=0.00652 10

(6.13x 103 3) 251252 0.71 18 0.154 6.4 1 0.86 22 av EB=2339 15; eK=0.1429 21; €L.=0.0214 3;
eM+=0.00631 9

(6.l4><103# 3) 249947 0.279 0.054 19 692 03211 av EB=2345 15; eK=0.1420 20; €L.=0.0213 3;
eM+=0.00627 9

(6.15><1()3 3) 2493.3 093 0.19 7 632 1.14 av EB=2348 15; eK=0.1416 20; €L.=0.0212 3;
eM+=0.00626 9

(6.l7><1()3 3) 2469.38 227 045 15 6.0 2 279 av EB=2360 15; eK=0.1400 20; €L.=0.0210 3;

Continued on next page (footnotes at end of table)

eM+=0.00619 9
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67 H0gy=5

From ENSDF

149
67 HOgy-5

149Fr ¢ decay (9.6 s)

1989Fi01 (continued)

€,8" radiations (continued)

E(decay) E(level) 18+ ¥ Ief Logft I(e+pH)'* Comments

(6.19x103 3) 2449.8 0.8 4 0.117 6.4 3 095 av EB=2369 15; ¢K=0.1387 20; £L=0.0208 3;
eM+=0.00613 9

(6.26x103 3) 2381.32 053 0.10 6 6.6 3 0.6 4 av EB=2401 15; ¢K=0.1344 19; £L.=0.0201 3;
&eM+=0.00594 9

(6.27x103 3) 2368.0 122 0.22 3 631 142 av EB=2408 15; ¢K=0.1336 19; £eL=0.0200 3;
&eM+=0.00590 9

(6.31x10% 3) 2326.82 1.04 0.19 8 6.4 2 125 av EB=2427 15; ¢K=0.1311 19; eL=0.0196 3;
&eM+=0.00579 8

(6.32x10% 3) 2321.72 275 0.50 9 591 326 av EB=2429 15; ¢K=0.1308 19; eL=0.0196 3;
eM+=0.00578 8

(6.32x10% 3) 2317.62 143 0.26 6 621 1.7 4 av EB=2431 15; ¢€K=0.1305 18; eL=0.0196 3;
eM+=0.00577 8

(6.34x10% 3) 2297.3 05420 0.104 6.6 2 0.64 24 av EB=2441 15; ¢K=0.1293 18; eL=0.0194 3;
eM+=0.00571 8

(6.37x10% 3) 226728 1.03 0.18 5 6.4 1 1.2 3 av EB=2455 15; ¢K=0.1276 18; eL=0.0191 3;
eM+=0.00563 8

(6.41x10% 3) 2226.86 193 0336 6.11 224 av EB=2474 15; ¢K=0.1253 18; eL=0.0188 3;
&eM+=0.00553 8

(6.42x10% 3) 222192 12820 0.223 631 1.50 23 av EB=2477 15; ¢K=0.1250 18; eL=0.0187 3;
&eM+=0.00552 8

(6.43x10% 3) 2209.1 07321 0.134 6.51 0.86 25 av EB=2483 15; ¢K=0.1243 17; ¢L.=0.0186 3;
&eM+=0.00549 8

(6.46x10% 3) 2177.52 173 029 6 6.2 1 2.04 av EB=2498 15; ¢K=0.1225 17; ¢L.=0.0183 3;
eM+=0.00541 8

(6.49x10% 3) 2148.72  0.5519 0.09 3 6.7 2 0.64 22 av EB=2511 15; €K=0.1209 17; ¢L.=0.01811 25,
eM+=0.00534 8

(6.51x10% 3) 2135.0 03719 0.06 3 692 0.43 22 av EB=2518 15; ¢K=0.1202 17; ¢L.=0.01800 25,
&eM+=0.00530 8

(6.57x10% 3) 207192 0.28 9 004515 702 032 11 av EB=2548 15; ¢K=0.1168 16; eL=0.01750 24;
&eM+=0.00516 7

(6.64x10% 3) 1997.46 143 0.22 4 631 1.6 3 av EB=2583 15; ¢K=0.1130 16; eL=0.01693 23;
&eM+=0.00499 7

(6.81x10% 3) 1828.9 0.66 19  0.09 3 6.7 1 0.75 22 av EB=2663 15; ¢K=0.1050 14; eL=0.01572 21;
eM+=0.00463 7

(6.88%103 3) 1765.80 4.04 0.556 6.0 1 455 av EB=2693 15; ¢K=0.1022 14; £eL.=0.01529 20;
eM+=0.00451 6

(6.91x103 3) 173531 384 0526 6.0 1 435 av EB=2707 15; ¢€K=0.1009 13; eL=0.01509 20;
eM+=0.00445 6

(6.93x103 3) 1706.92 3.6 4 0.49 6 6.0 1 415 av EB=2721 15; ¢€K=0.0996 13; £L.=0.01491 20;
eM+=0.00439 6

(6.99x103 3) 164891 4.15 0537 6.0 1 466 av EB=2748 15; ¢K=0.0972 13; eL.=0.01454 19;
eM+=0.00429 6

(7.04x103 3) 1601.9 1.6 4 020 6 6.4 1 1.85 av EB=2771 15; €K=0.0953 13; eL.=0.01426 19;
eM+=0.00420 6

(7.08x10% 3) 1560.11  3.04 0385 6.2 1 344 av EB=2791 15; ¢K=0.0936 12; £L.=0.01401 18;
eM+=0.00413 6

Log f: too low for AJ=(2), Ar=no. Apparent &

feeding is probably due to missing 7y transitions to this
level.

(7.09x10% 3) 1552.10 2.84 0.35 4 6.2 1 3.14 av EB=2795 15; €K=0.0933 12; £eL.=0.01396 18;
eM+=0.00411 6

(7.11x10% 3) 153094 526 0.65 8 591 597 av EB=2805 15; ¢K=0.0925 12; £L.=0.01384 18;
&eM+=0.00408 6

(7.23x103% 3)  1415.0 033 0.08 8 9.1*5 044 av EB=2802 14; ¢K=0.1750 21; eL=0.0265 4;

Continued on next page (footnotes at end of table)

&eM+=0.00783 10
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149 149
6711056 From ENSDF 49Hoy,-6

1496y ¢ decay (9.6s)  1989Fi01 (continued)

€,8" radiations (continued)

E(decay) E(level) 1B* ¥ et Log ft I(e+ ﬁJ“)Ti Comments

(7.26><1()3 3) 1380.10 193 0.50 8 g.4lu | 2.4 4 av EB=2818 14; eK=0.1727 21; €.=0.0262 3;
eM+=0.00773 10

(7.36><1()3 3) 1277.11 225 0.24 5 6.4 1 245 av EB=2926 15; eK=0.0833 11; €.=0.01246 16;
eM+=0.00367 5

(7.46><1()3 3) 1183.71 0.58 20 0.061 21 702 0.64 22 av EB=2970 15; eK=0.0802 10; €L=0.01199 15;
eM+=0.00353 5

(7.47x 103 3) 1171.08 7211 0.76 11 591 8.0 12 av EB=2976 15; eK=0.0798 10; €L=0.01193 15;
eM+=0.00352 5

(7.64x103% 3) 100099 <13 <0.29 >87 <16 av EB=2994 14; eK=0.1494 17; £L.=0.0226 3;

&eM+=0.00667 8
I(e+p%): —0.3 19 from intensity balance.
(8.08x% 103%# 3) 564.25 3112 0.26 10 6.5 3413 av EB=3267 15; ¢K=0.0631 8; eL.=0.00942 11;
&eM+=0.00278 4
Log ft: too low for AJ"=3. Apparent ¢ feeding is
probably due to missing y transitions to this level.
(8.64><103# 3) 0.0 <4 <0.2 >6.5 <4 av EB=3538 15; eK=0.0514 6; ¢L=0.00767 9;
&eM+=0.002259 25
I(e+B"): from log fi>6.5 (based on measured
TAGS spectrum in 1985A108) for a similar (11/2~
isomer in 47Dy to 11/27, 50.6 level in '47Tb) &
transition, as also assumed by 1989Fi0O1. For other
N=81 isotones, 11/2~ isomer decay to 11/2~
daughter state, following are the log ft values, as
given in the ENSDF database: 6.2 for '¥Gd
isomer to "*3Eu decay, 6.5 for 1*3Sm isomer to
143pm decay, and >6.9 for '#'Nd isomer to '4!Pr
decay.

 Deduced from gamma-intensity balance at each level. There is a gap of about 3 MeV between Q value and last known level at
5098.7, which allows the possibility that there may be additional levels and associated y transitions populated by '“°Er decay.
For this reason, the decay scheme is considered incomplete; weak feedings (<0.5% or so) should be treated as upper limits and
associated log ft values as lower limits.

 Absolute intensity per 100 decays.

# Existence of this branch is questionable.

7( 149 Ho)

Iy normalization: X(I(y+ce) of y rays to g.s.+49)=97.8 20; assuming %(e+£") (to g.5.)<4% and %ep=0.18 2 (1989Fi01).

Observed Ho X-ray intensities (relative to 100 for 1171y): I(Ka; x-ray)=137 4, I(Kay x-ray)=242 5, (KB, x-ray)=70 15, (KB,
x-ray)=21 2 (1989Fi01). A systematic uncertainty of 15% should be added to the statistical uncertainty given here, as stated by
1989Fi01.

I(£)=510 40, 1(8+)=550 140 (1989Fi01) relative to 100 for 1171y. Total ¢ is from K x-ray intensity and S* is from y* intensity.

I(delayed protons from 8.9 s and 4 s isomers)=5.2 6 (1989Fi01) relative to 100 for 1171y. 1989Fi01 estimate that 63% 7 of the
protons are from the decay of the 4-s isomer and 37% 7 proton intensity is associated with 8.9-s isomer.

From singles and delayed proton intensities, &/8*=0.83 4 (1989Fi01) for delayed proton decay.

Continued on next page (footnotes at end of table)
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149
67 H0g>-7

From ENSDF

149
67 H0gy7

149Fr ¢ decay (9.6 s)

1989Fi01 (continued)

7(149H0) (continued)

E, L,f¢  Eievel) 7 E; i Mult.4 of Comments
106.0 10 ~3b 1277.11  (9/27) 1171.08 %1y~0.32
163.1 10 ~4b 1765.80 1601.9 %ly~0.43
1715 1 69 9 220.32  (3/2%) 48.82 (1/2%) M1 0.566 8 %ly=7.4 10

a(N)=0.00360 5; @(0)=0.000524 7;
a(P)=2.94x1075 4

a(K)=0.476 7; a(L)=0.0702 10;
a(M)=0.01549 22

I,: total intensity from 9.6-s and 4-s
isomers=76 9 (1989Fi01) out of which 7
3 is assigned to 4-s isomer.

Mult.: a(K)exp=0.57 7, from summed
x-ray and y-ray intensity.

172.4 10 ~3b 1552.10 1380.10 (15/2%) %1y~0.32
222.0 10 ~6P 1601.9 1380.10 (15/2%) %1y~0.64
323.8 10 3b g 1601.9 1277.11 (9/27) %ly=0.32 11
327.1 10 ~3b 1706.92 1380.10 (15/2%) 90ly~0.32
3439 1 67 8 56425 (5/2%) 220.32 (3/2%) M1) 0.0853 12 %ly=729

a(K)=0.0720 10; a(L)=0.01043 15;
a(M)=0.002297 32

@(N)=0.000534 7; a(0)=7.78x107> 11,
a(P)=4.41x107% 6

I,: total intensity from 8.9-s and 4-s
isomers=69 8 (1989Fi01) out of which 2
1 is assigned to 4-s isomer.

Mult.: a(K)exp(344y+437y)=0.14 3
consistent with M1 for both transitions.
a(K)exp is deduced from summed x-ray
and +y-intensity.

35991 82 1530.94 1171.08 %1y=0.86 22
380.9 1 72 1552.10 1171.08 %ly=0.75 22
413.0 10 21 1415.0 (7/2%) 1000.99 (7/2%) %ly=0.21 11
436.7 1 427 1000.99  (7/2%) 564.25 (5/2%) (M1) 0.0456 6 Dly=4.5 8

a(K)=0.0385 5; a(L)=0.00554 §;
a(M)=0.001219 17

@(N)=0.000283 4; a(0)=4.13x107> 6;
a(P)=2.349x107% 33

Mult.: see comment for 343.9y.

5154%€ <12 564.25  (5/2%) 48.82 (1/2%) %ly<1.3
780.7% 1 29 12 1000.99  (7/2%) 220.32 (3/2%) %ly=3.1 13
826.4 2 72 1997.46 1171.08 %ly=0.75 22
851.05 31 1415.0 (7/2%) 564.25 (5/2%) %ly=0.32 11
1045.6 10 4b 2 232172 9/27) 1277.11 (9/27) %ly=0.43 21
1171.0 1 100 10 1171.08 0.0 (11/27) %ly=10.7 11
1183.7 2 62 1183.71 0.0 (11/27) %ly=0.64 22
1194.5% 5 62 1415.0 (7/2%) 220.32 (3/2%) %ly=0.64 22
1208.5 5 31 2209.1 9/27) 1000.99 (7/2%) %ly=0.32 11
1225.8 2 93 2226.86  (9/27) 1000.99 (7/2%) %ly=0.96 32
1267.9 5 42 2267.28  (9/27) 1000.99 (7/2%) %ly=0.43 21
1277.1 1 26 3 1277.11  (9/27) 0.0 (11/27) Dly=2.78 34
1295.0 10 21 2297.3 9/27) 1000.99 (7/2%) %ly=0.21 11
13204 5 6@ 3 232172 9/27) 1000.99 (7/2%) %ly=0.64 32
1367.0 10 ~0.8 2368.0 1000.99 (7/2%) %ly~0.086
1380.1 7 343 1380.10  (15/2%) 0.0 (11/27) %ly=3.64 35

Continued on next page (footnotes at end of table)
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149
67 H0gy-8

From ENSDF

149
67 H0gy-8

149Fr ¢ decay (9.6 s)

1989Fi01 (continued)

v( 1499H0) (continued)

E, L,7¢  Eidevel) 7 E; i Comments
1448.8 5 84 24498  (927)  1000.99 (72%)  %ly=0.9 4
1468.1 5 147 246938  (927) 100099 (72%)  %ly=158
1492.3 5 42 24933 (9/27) 100099 (7/2%)  %ly=0.43 21
1530.9 1 475  1530.94 00 (1127) %ly=5.06
1552.2 1 193 1552.10 00 (1127)  %ly=2.04 33
1560.1 1 323 1560.11  (15/27) 00 (11/27) %ly=3.43 35
1581.6 2 73 2996.66 14150 (72%)  %ly=0.75 32
1602.0% 10 124 1601.9 00 (1127) %ly=134
1605.0 10 ~2 2607.41  (9/27)  1000.99 (7/2*)  %ly~0.21
1648.9 1 435 164891 00 (1127) %ly=4.66
1676.1 4 63 26771 (9/27)  1000.99 (7/2*)  %ly=0.64 32
1706.9 2 354 1706.92 00 (11/27) %ly=375
1735.3 2 404 173531 00 (11/27) %ly=435
1765.8 1 384 1765.80 00 (11/27) %ly=4.15
1824.0 10 ~0.5 28250  (927)  1000.99 (7/2%)  %Iy~0.054
1828.9 3 72 18289 0.0 (1127)  %Iy=0.75 22
1913.0 10  ~0.8 29140  (927)  1000.99 (7/2%)  %Iy~0.086
1991.0 10 =~ 29923 (9/27)  1000.99 (7/2%)  %ly~0.64
1997.4 3 82 1997.46 00 (1127)  %ly=0.86 22
2000.0 10 =~ 3001.0  (9/27)  1000.99 (7/2%)  %ly~0.321

%ly~0.28
2004.0 10~ 3005.0  (9/27)  1000.99 (7/2*)  %ly~0.43
2071.9 2 37 2071.92 00 (1127)  %ly=0.32 11
2124010 ~07 31250  (9/27)  1000.99 (7/2*)  %Iy~0.075
2135.04 5 42 21350 00 (1127)  %ly=043 21
2148.7 2 62  2148.72 0.0 (1127)  %Iy=0.64 22
2177.5 1 193 2177.52 00 (1127)  %ly=2.04 33
2209.0 3 52 22091  (9/2°) 0.0 (1127)  %ly=0.54 22
22219 1 142 2221.92 00 (1127)  %ly=1.50 22
2226.9 2 122 222686 (927) 00 (1127) %ly=1.29 22
22672 1 72 226728  (927) 00 (1127)  %ly=0.75 22
2297.6 5 42 22973 (92) 00 (1127)  %ly=0.43 21
2317.6 2 163 2317.62 00 (1127)  %ly=1.71 33
2321.7 1 203 232172 (920) 00 (1127) %ly=2.14 33
2326.8 2 114 232682 00 (1127) %ly=124
2368382 122 2368.0 00 (1127) %ly=1.29 22
23813 2 63 238132 00 (1127)  %ly=0.64 32
2469.4 2 113 246938  (927) 00 (1127) %ly=1.18 32
2491.98 5 63 24933  (927) 00 (1127)  %ly=0.64 32
2499.48 5 37 2499.4? 00 (11/27) %ly=0.32 11
2512.5 2 82 251252 00 (1127)  %ly=0.86 22
2580.4 2 62  2580.42 0.0 (1127)  %ly=0.64 22
2591.4 4 52 25914 00 (1127)  %ly=0.54 22
2607.4 1 153 2607.41  (927) 00 (1127) %ly=1.61 33
2633.3 4 21 26333 00 (1127)  %ly=021 11
2714.8 3 42 27148 00 (11/27)  %ly=0.43 21
2804.58 5 105  2804.5? 00 (1127) %ly=0.115
2824.98 4 72 28250  (927) 00 (1127)  %ly=0.75 22
285128 11 31  2851.2? 00 (1127) %ly=0.32 11
2901.78 4 21 2901.7? 00 (1127)  %ly=021 11
2913.58 3 37 29140  (9/20) 00 (11/27) %ly=0.32 11
2935.7 6 21 29357 00 (1127)  %ly=021 11
2939.38 9 135 2939.3? 00 (1127) %ly=0.145
2965.5 3 21 2965.5 00 (1127)  %ly=021 11

Continued on next page (footnotes at end of table)
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149 149
67110559 From ENSDF 49Hoy,-9

1496y ¢ decay (9.6s)  1989Fi01 (continued)

v( 1499H0) (continued)

E, L Edevel) I E; i Comments
2977.8 3 3] 2977.8 0.0 (11/27)  %ly=0.32 11
2992.3 3 42 29923 (9/27) 0.0 (11/27)  %ly=0.43 21
2996.7 3 42 2996.66 0.0 (11/27)  %ly=0.43 21
3001.18 4 21 3001.0  (9/27) 0.0 (1127)  %ly=0.21 11
3005.0 3 31 30050 (9/27) 0.0 (1127) %ly=0.32 11
3049.0 3 52 3049.0 0.0 (11/27)  %ly=0.54 22
3061.08 9 095  3061.0? 0.0 (11/27)  %Iy=0.10 5
3125.38 3 31 31250 (9/27) 0.0 (1127)  %ly=0.32 11
3174.98 5 21 3174.9? 0.0 (11/27)  %ly=0.21 11
3226.28 4 21 3226.27 0.0 (11/27)  %ly=021 11
3263.18 3 3] 3263.17 0.0 (11/27)  %ly=0.32 11
3305.88 3 157  3305.8? 0.0 (1127)  %ly=0.16 8
3325.28 4 105 332527 0.0 (11/27)  %ly=0.115
3338.48 3 31 3338.47 0.0 (11/27)  %ly=0.32 11
3536.38 8 21 3536.3? 0.0 (11/27)  %ly=0.21 11
379508 6 21 3795.17 0.0 (11/27)  %ly=021 11
382828 12 105 382837 0.0 (11/27)  %ly=0.115
3885.58 5 53 3885.67 0.0 (1127)  %ly=0.54 32
4003.18 4 094  4003.2? 0.0 (11/27)  %Iy=0.10 4
403728 13 032  4037.3? 0.0 (1127)  %Iy=0.032 21
4086.38 5 21 4086.4? 0.0 (11/27)  %ly=0.21 11
423598 10 053 4236.0? 0.0 (11/27)  %Iy=0.054 32
438598 7 095  4386.0? 0.0 (1127)  %ly=0.10 5
4413.4 3 42 4413.5 0.0 (11/27)  %ly=0.43 21
4433.88 4 21 4433.9? 0.0 (11/27)  %ly=0.21 11
44413 3 3] 4441.4 0.0 (11/27)  %ly=0.32 11
4552.48 8 052  4552.5? 0.0 (11/27)  %Iy=0.054 22
4616.78 5 084  4616.8? 0.0 (11/27)  %Iy=0.09 4
4622.38 3 42 4622.4? 0.0 (11/27)  %ly=0.43 21
4645.58 4 21 4645.6? 0.0 (11/27)  %ly=0.21 11
4652.0 4 21 4652.1 0.0 (11/27)  %ly=021 11
4661.6 2 42 4661.68 0.0 (11/27)  %ly=0.43 21
4676.68 4 21 4676.7? 0.0 (11/27)  %ly=021 11
4699.6 2 15 3 4699.68 0.0 (1127)  %ly=1.61 33
4706.0 10 12€6  4706.1 0.0 (1127)  %ly=0.13 6
4749.98 8 115 4750.0? 0.0 (1127) %ly=0.12 5
4822856 074  4822.9? 0.0 (1127)  %ly=0.07 4
4851.08 9 074  4851.1? 0.0 (11/27)  %Iy=0.07 4
5079.1 10 ~13¢  5079.2 0.0 (1127)  %ly~0.14
5098.6 10 ~13  5098.7 0.0 (1127)  %ly~0.14

T From 1989Fi01.
¥ Transition uncertain since a possible 514 line is masked by intense y* line. Intensity quoted here is an upper limit (1989Fi01).

# Coin with 344y is inconsistent with this placement.

@ Contribution from '*°Ho ¢ decay subtracted by 1989Fi01.

& Coin with 171y, 344y, 437y is inconsistent with this placement.
¢ Possible coin with 172y is inconsistent with this placement.

b From yy-coin.

¢ From (x-ray)y-coin.

Continued on next page (footnotes at end of table)

9



https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1989Fi01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1989Fi01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1989Fi01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1989Fi01,B

67HOg,-10 From ENSDF 49H0,,-10

19Er ¢ decay (9.6s)  1989Fi01 (continued)

7(149H0) (continued)

4 From the Adopted Gammas. Supporting evidence from this study is given under comments, where available.
¢ For absolute intensity per 100 decays, multiply by 0.107 4.

 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.
¢ Placement of transition in the level scheme is uncertain.
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From ENSDF
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Legend
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149Fr ¢ decay (9.6 s)

1989Fi01

Decay Scheme (continued)

Intensities: I, per 100 parent decays
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¥ Decay (Uncertain)

1496y ¢ decay (9.6s)  1989Fi01

Decay Scheme (continued)

Intensities: 1, per 100 parent decays
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