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Type

Blpy ¢ decay (17.9 min)  1978Al15
History
Author Citation

Literature Cutoff Date

Full Evaluation

Balraj Singh  NDS 110, 1 (2009)

20-Nov-2008

Parent: '3!'Dy: E=0.0; J*=7/20); T1,2=17.9 min 3; Q(£)=2871 5; %e+%p* decay=94.4 4
Measured: yy, cey, ce, cey(t), cece(t).
Other: 1974To07.

I5ITh Levels

E(level)* i Ty)" E(level)* i
0.0 120 949.056  (5/27,7/2%)

2292220 324 405ns 7 | 1082618  (7/27)

72.39 3 (5/24) 092ns 3 | 1119388  (7/27,9/2)

99.53 6 (11/27) 2553 1202.09 11 (5/27,7/2,9/2)
248.79 3 (5/2+,7/2) <0.26 ns 12412 1 (7/27,9/27)
276.42 4 13194 3 (5/2,7/2.,9/2)
485.63 5 (7/27) 1433858  (7/27)

548.85 5 (3/2%,5/2+,72%) 1582.27 12 (5/27,7/2,9/2)
583.98 6 (5/2) 1610.95 12 (5/27)

646.00 6 9/27) 1629.64 8 (7/27,9/27)
686.70 7 (5/2,7/2%) 1663.18 11 (5/2-,7/2-,9/27)
711.93 5 (5/2) 172447 15 (5127)

841.11 9 (5/2,7/2%) 174178 8 (5/27)

856.80 6 (5/2,7/2%) 1773778 (5/27,7/27,9/27)
886.57 8 (5/2,7/2,9/2*) 1841.62 11 (5/27,7/27)
917.78 7 (5/27,7/27)

 From ‘Adopted Levels’.
¥ From least-squares fit to Ey’s. Normalized y>=2.3 is somewhat higher than the critical value of 1.4.
# From cey(t) and cece(t) measured by 1978Al15, except for 99-keV level where the value is from ‘Adopted Levels’.

&,B" radiations

E(decay)  E(level) 18" T IeT# Log fti I(e+ ﬂ*)# Comments

(1029 5) 1841.62 6.2 12 5.1 6.2 12 K= 0.8281; eL= 0.1327 3; eM+= 0.03919 11

(1097 5)  1773.77 523 5.2 523 eK= 0.8292; eL= 0.1319 3; eM+= 0.03891 9

(1129 5) 1741.78 4.8 3 53 4.8 3 eK= 0.8296; sL= 0.13157 24; sM+= 0.03879 9

(1147 5)  1724.47 935 5.0 935 eK= 0.8299; &L= 0.13140 24; eM+= 0.03873 8

(1208 5)  1663.18 3.8821 54 3.88 21 K= 0.83006; eL= 0.13083 21; eM+= 0.03853 8

(1241 5)  1629.64 527 5.3 527 K= 0.8310; &L= 0.13055 20; eM+= 0.03844 7

(1260 5) 1610.95 3.6322 55 3.63 22 eK= 0.8312; &L= 0.13040 19; eM+= 0.03838 7

(1289 5)  1582.27 1.07 9 6.1 1.07 9 eK= 0.8315; eL= 0.13018 18; eM+= 0.03831 6

(1437 5) 1433.85 2778 18 5.8 2.78 18 eK= 0.8326; cL= 0.12918 15; eM+= 0.03796 5

(1552 5) 13194 12313 62 1.23 13 eK= 0.8328; &L= 0.12848 15; eM+= 0.03772 5

(1630 5) 1241.2 0.0088 2/ 433 5.7 433 av Ef= 224 11; eK= 0.8324; &L= 0.12799 16;
eM+= 0.03756 5

(1669 5) 1202.09  0.006 4 2312 6.0 2312 av BEf= 242 11; eK= 0.8320; eL= 0.12772 17,
eM+= 0.03747 6

(1752 5) 1119.38  0.017 3 33618 59 3.38 18 av BEf= 278 11; eK= 0.8305; eL= 0.12711 19;
eM+= 0.03728 6

(1788 5) 1082.61 0.0356 553 5.7 553 av Ef= 294 11; eK= 0.8296; <L= 0.12681 20,
eM+= 0.03718 7

(1922 5) 949.05 0.023 4 17115 63 1.73 15 av Ef= 353 10; eK= 0.8246 12; L= 0.1255 3;

Continued on next page (footnotes at end of table)
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151 151
65 1Pg62 From ENSDF 51 Thy,-2

SIpy ¢ decay (17.9 min)  1978Al15 (continued)

€," radiations (continued)

E(decay)  E(level) 1B+ # leT# Log fti I(e+ ﬁ*)# Comments
eM+= 0.03678 8

(1953 5) 917.78 0.059 13 387 5.9 397 av Ep= 367 10; eK= 0.8230 13; eL= 0.1252 3;
eM+= 0.03668 9

(1984 5) 886.57 0.023 4 1.29 14 6.4 1.31 14 av Ep= 380 10; eK= 0.8212 15; eL= 0.1248 3;
eM+= 0.03656 9

(2014 5) 856.80 0.030 5 152 6.4 1.5320 av Ep= 393 10; eK= 0.8193 16; eL= 0.1244 3;
eM+= 0.03645 10

(2030 5) 841.11 0.022 4 1.02 12 6.5 1.04 12 av Ep= 400 10; eK= 0.8183 17; eL= 0.1242 4,
eM+= 0.03639 10

(2159 5) 711.93 0.19 5 5.4 14 5.9 5.6 14 av Ep= 457 11; eK= 0.8079 22; eL= 0.1223 4;
eM+= 0.03580 12

(2184 5) 686.70 0.031 5 0.82 9 6.7 0.859 av Ep= 468 11; eK= 0.8055 24; eL= 0.1218 4;
eM+= 0.03567 13

(2225 5) 646.00 0.25 3 575 5.9 6.0 5 av Ep= 486 11; eK= 0.801 3; eL= 0.1211 5;
eM+= 0.03545 13

(2287 5) 583.98 0.037 7 0.68 13 6.8 0.72 13 av Ep= 513 11; eK= 0.794 3; eL= 0.1199 5;
eM+= 0.03509 15

(2322 5) 548.85 0.045 17 083 6.8 0.8 3 av Ep= 529 11; eK=  0.790 3; eL= 0.1192 5;
eM+= 0.03487 15

(2385 5) 485.63 0.58 6 826 5.8 8.86 av Ep= 557 11; eK=  0.782 4; eL.= 0.1177 6;
eM+= 0.03445 16

(2622@ 5) 248.79 0.06 5 044 7.1 054 av Ef= 662 11; K= 0.743 5; L= 0.1115 7;
eM+= 0.03260 2/

(2771@ 5) 99.53 <04 <2.1 >6.5 <2.5 av Ep= 728 11; K= 0.713 5; eL= 0.1068 8;
eM+= 0.03122 23

(2848@ 5) 22.922 043 75 7.5 75 av Eg= 773 10, eK= 0.7858 22; eL= 0.1218 4;

eM+= 0.03580 73

 Deduced from intensity balance by the evaluator.

¥ In view of the large number of unplaced vy rays the log f¢ values are only lower limits.
# For absolute intensity per 100 decays, multiply by 1.001 4.

@ Existence of this branch is questionable.
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151py & decay (17.9 min)

1978Al115 (continued)

8
i

y(*!Tb)

5@

Iy normalization: from intensity balance assuming zero ground state feeding and taking into account the & decay of the isomeric state (25 s, 11/27) of 1Tb.

Comments

3/2(+)

(11/27)

(5/2)

(5/2%)

9/27)
(5/2)

1 /2(+)

(5/2)

3/2(+)

1 /2(+)

(7/127)

(3/2%,5/2*,7/2%)

M1+E2

MI1+E2

0.031 4

0.06 2

a(L)=21.8 5; a(M)=4.78 11; a(N+..)=1.28
3

a(N)=1.10 3; a(0)=0.167 4,
a(P)=0.01034 15

a(L1l)exp=18.3 14, a(L2)exp=2.3 3,
a(L3)exp=0.87 12, a(M)exp=4.5 3
a(N)exp=1.13 9.

Additional information 1.

6. from L1/L2 ratio.

ce(L)/(y+ce)=0.737 15;
ce(M)/(y+ce)=0.209 7;
ce(N+)/(y+ce)=0.0534 20

ce(N)/(y+ce)=0.0477 18;
ce(0)/(y+ce)=0.00563 21,
ce(P)/(y+ce)=2.98x1076 11

ce(L1)=~0.18, ce(L2)=13.9 12,
ce(L3)=17.7 16, ce(M)=8.4 6
ce(N)=1.83 15.

Additional information 3.

E,: only seen in ce spectra.

Liy+cey: from I(y+ce) to 99-keV level. Ice
gives 42 2.

a(L)=2.21 9; a(M)=0.485 21,
a(N+..)=0.130 6

a(N)=0.112 5; a(0)=0.0170 6;
a(P)=0.001065 16

a(L1)exp+a(L2)exp=2.14 20,
a(L3)exp=0.09 3, a(M)exp=0.48 3,
a(N)exp=0.117 7.

Additional information 2.

o: from (L1+L2)/L3 ratio.

a(K)=2.31 4; a(L)=5.06 8; a(M)=1.207
19; a(N+..)=0.305 5

a(N)=0.270 5; a(0)=0.0345 6;
a(P)=0.0001185 17
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151Dy ¢ decay (17.9 min)

1978Al115 (continued)

y(ls ITb) (continued)

B¢ L#&  Ei(level) ” E; i Mult. @ 5@ ot Comments
17640 1 122016 24879  (5/2*,7/2%) 7239 (5/2%) MI1+E2 0.51 17 0422 12  a(K)=0.343 17; a(L)=0.062 5;
@(M)=0.0139 12; a(N+..)=0.0037 3
@(N)=0.00318 25; @(0)=0.00047 3;
a(P)=2.46x107> 17
@(K)exp=0.344 20; a(L)exp=0.062 4.
6: from K/L ratio.
204.03 2 0.819 276.42 7239 (5/2) [D,E2] 0.17 13
2263 3 0.28 6 248.79  (5/2*,1/2%) 22.922 32 MI1+E2 0.19 4 @(K)=0.15 4; a(L)=0.031 4; a(M)=0.0069
11; @(N+..)=0.00181 23
@(N)=0.00158 22; (0)=0.000227 I8;
a(P)=1.0x107 4
a(K)exp=0.22 10.
230.90 13 0.60 7 917.78  (5/27,7/27) 686.70  (5/2,7/2%)
2724323 0379 548.85  (3/2%,5/2*,72%) 276.42 [D,E2] 0.08 6
%283.86 13  0.35 4
29216 10 0.39 4 841.11  (5/2,7)2%) 548.85 (3/2%,5/2%,7/2%)
300.00 16  0.27 4 548.85  (3/2%,5/2%7/2%) 24879 (5/2*,12%) [D,E2] 0.06 4
303.00 5 1.56 5 949.05  (5/27,7/2") 646.00 (9/27)
307.48 8 0.43 4 583.98  (5/2%) 276.42
%323.1 4 0.155
3331726 0225 917.78  (5/27,7/27) 583.98 (5/2%)
33780 10 0575 886.57  (5/2,7/2,9/2%) 548.85 (3/2%,5/2%,7/2%)
3451316 0275  1202.00  (5/27,7/2.9/27)  856.80 (5/2,7/2%)
371.07 5 0.89 5 856.80  (5/2,7/2%) 485.63  (7/27)
386.102 2234 485.63  (7/27) 99.53  (11/27) E2 0.0295 @(K)=0.0232 4; a(L)=0.00489 7;
@(M)=0.001105 16; a(N+..)=0.000290 4
@(N)=0.000252 4; ¢(0)=3.61x1077 5;
@(P)=1.508%107° 22
a(K)exp=0.018 2; a(L)exp=0.0062 6.
400.67 16 0345 949.05  (5/27,7/2") 548.85 (3/2%,5/2%,7/2%)
41327 13 0465 485.63  (7/27) 7239 (5/2%)
42032 13 026 4
43216 10  4.64 12 91778  (5/27,7/27) 485.63  (7/27) Ml 0.0399 «(K)=0.0338 5; a(L)=0.00476 7;
@(M)=0.001037 15; @(N+..)=0.000279 4
@(N)=0.000240 4; (0)=3.70x107> 6;
a(P)=2.47x107° 4
@(K)exp=0.036 4.
436.86 10  0.885  1082.61 (7/27) 646.00 (9/27) Ml 0.0388 ®(K)=0.0329 5; a(L)=0.00463 7;
@(M)=0.001008 15; @(N+..)=0.000271 4
@(N)=0.000233 4; a(0)=3.60x107> 5;
@(P)=2.41x1076 4
a(K)exp=0.040 5.
46320 10 2766 711.93 (572 24879 (5/2%,7)2%) MI(+E2) <0.82 0.030 4  a&(K)=0.025 3; a(L)=0.0037 3;
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151Dy ¢ decay (17.9 min)

1978Al115 (continued)

y(ls ITb) (continued)

Eyi Iy#& E;i(level) r Es J’; Mult. @ a4 Comments
@(M)=0.00081 6; &(N+..)=0.000219 15
@(N)=0.000188 13; a(0)=2.88x107° 22; a(P)=1.84x107°
23
a(K)exp=0.026 3.
476.56 10 92116  548.85  (3/2%,5/2%,7/2%) 7239 (5/2%) M1 0.0310  a(K)=0.0263 4; a(L)=0.00369 6; a:(M)=0.000804 12;
@(N+..)=0.000216 3
@(N)=0.000186 3; a(0)=2.87x107° 4; a(P)=1.92x107° 3
a(K)exp=0.026 3.
%489.5 6 0.16 7
*494.31 10 1.00 73
¥500.16 26 0.44 8
51595 0.138 143385 (727) 917.78  (5/27,7/27)
528.40 16 0286 161095 (572) 1082.61 (7/27)
533.66 18 0335  1082.61 (727) 548.85  (3/2%,5/2*,7/2%)
54631 10 165 4 646.00  (9/27) 99.53  (11/27) Ml 0.0219  «(K)=0.0186 3; (L)=0.00260 4; a(M)=0.000565 8;
@(N+..)=0.0001522 22
@(N)=0.0001307 19; a(0)=2.02x1077 3;
@(P)=1.355x107° 19
a(K)exp=0.019 2.
556.40 23 0356  1202.09  (5/27,7/2,9/2%) 646.00 (9/27)
561.00 10 0.94 7 583.98  (5/2%) 22.922 32
570.70 10 1294 111938 (7/27,9/2) 548.85 (3/2%,5/2*,7/2%)
¥574.68 20 0.16 2
580.4 3 0.24 6 856.80  (5/2,7/2%) 276.42
583.9 1 1.20 6 583.98  (5/2%) 0.0 124
%5035 5 0.38 5
596.77 10 1.817  1082.61 (7/27) 485.63  (7/27)
614.30 10 0.60 4 686.70  (5/2,7/2) 7239 (5/2)
X624.54 12 0.22 4
%630.37 13 0.05 1
639.50 10 1.57 11 71193 (5124 7239 (512%)
642.2 6 0227 917.78  (5/27,7/27) 276.42
653.20 20 0716  1202.09  (5/27.,7/2,9/2%) 548.85 (3/2%.5/2%,7/2%)
%655.6 5 0.17 4
663.67 10 0.98 5 686.70  (5/2,7/2%) 22.922 3724
*671.2 3 0.16 4
*677.56 13 0.55 4
680.41 10 1115 1629.64  (7/27,9/27) 949.05  (5/27,7/2%)
689.17 10 2917 71193 (5/2) 22.922 3/2()
700.32 10 2.07 8 949.05  (5/27,7/2%) 248.79  (5/2%,7/2%)
712000 20 13828 71193 (512%) 00 120
712000 20 13828 1629.64  (7/27.9/27) 917.78 (5/2,7/27)
7213 3 0.14 7
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151Dy ¢ decay (17.9 min)

1978Al115 (continued)

y(ls ITb) (continued)

B¢ L#&  Ei(level) 7 E; i
7267123 0.17 10
X732.8 5 0.77 4
%7363 6 0.39 71
74540 10 1407  1663.18  (5/27,7/27,9/27) 91778 (5/27,7/27)
X749.7 4 0.18 3
75557 10 23410 12412  (7/27,9/27) 485.63  (7/27)
7642720 0.20 4
768.90 20 093 5 841.11  (5/2,72%) 7239 (5/2%)
77151 10 0.55 4
784.5 6 0.12 4 856.80  (5/2,7/2%) 7239  (5/2%)
788.07€ 10 0996  1433.85  (7/27) 646.00 (9/27)
793.08 10 0595 174178  (5/27) 949.05  (5/27,7/2%)
¥802.00 20 0385
¥806.2 3 0.20 5
814.10 10 1.17 10  886.57  (5/2,7/2,9/2%) 7239 (5/2)
818.6 3 0.37 7 841.11  (5/2,72%) 22.922 3/24)
¥822.78 27 0397
833.9 2 254 13 856.80  (5/2,7/2%) 22.922 324
8379 5 0238 172447  (5/27) 886.57  (5/2,7/2,9/2%)
845.46 10 23111 91778  (5/27,7/27) 7239 (5/2%)
849.60 10  1.04 7  1433.85 (7/2") 583.98  (5/2%)
855.84 10 1508 1773777  (5/27,7/27,9/27) 91778 (5/27,7/27)
¥859.21 16 0.66 6
870.36 10  1.62 10 111938  (7/27,9/2) 24879 (5/2*,72%)
¥878.21 4 0.16 5
884.62 10 0766 1741778  (5/27) 856.80  (5/2,7/2%)
891.9220 0.817 1841.62 (5/27,7/27) 949.05  (5/27,7/2%)
%9103 5 0.48 4
917.00 10  1.00 11 177377  (5/27,7/2-,9/27) 856.80 (5/2,7/2%)
926.0 5 0.53 7 949.05  (5/27,7/2%) 22.922 3/24)
932.5 10 0327 177377  (5/27,7/27,9/27) 841.11 (5/2,7/2")
93627 10 1238 158227  (5/27,7/2.9/2) 646.00 (9/27)
%947.1 3 0327
¥952.3322 0457
%960.86 20 039 7
%970.77 10 0.44 5
983.73 10 2377  1629.64  (7/27,9/27) 646.00 (9/27)
9923722 0254 12412  (7)27,9/20) 24879 (5/2*,7/2%)
%995.92 7 0.77 5
1000.4 3 0.175  1841.62  (5/27,7/27) 841.11  (5/2,7/2%)
10104 3 3.52 11 1082.61  (7/27) 7239 (5/2%)
*1016.60 10  0.89 5
10204 3 0985  1119.38  (7/27,9/2) 99.53  (11/27)
1029.4 3 0435 174178  (5/20) 711.93  (5/2%)
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151Dy ¢ decay (17.9 min)

1978Al115 (continued)

y(ls ITb) (continued)

E,* L#&  Eilevel) 7 E; i
1036.48 24 0.34 4
104024 0.14 4
*1050.43 18 0.68 8
*1058.50 20 0.92 8
106253 11611 161095 (527) 548.85 (3/2%,5/2%,7/2%)
1070.6 3 14213 13194  (52,7/29/2) 248.79 (5/2%,7/2%)
1096.13 2037 174178 (527) 646.00 (9/27)
111433 30711  1663.18  (5/27,7/27,9/27) 548.85 (3/2%,5/2%,7/2%)
11240 17 0425
112082 3 2632 70 120200  (527,7292%) 7239 (512*)
112087 3 13013 184162  (5127,727) 711.93 (5/2%)
114183 23216 12412 (727,9/2) 99.53 (11/27)
114413 04712 1629.64  (7/27,927) 485.63 (7/2)
117553 1158 172447  (527) 548.85 (3/2+,5/2%,7/2%)
*117834 0255
118563 0537 143385 (727) 24879 (5/2*,7/2%)
1190.6 3 0486 177377  (5727,7/27,9/27) 583.98 (5/2%)
119687 3 1097  1841.62  (527,7/2) 646.00 (9/27)
120094 0325
1123923 0214
124890 22 022 4
125613 1257 174178 (527) 485.63 (7/27)
*125924 0204
1264.27 26 021 4
128823 0925 177377  (527,7/27.9/27) 485.63 (7/27)
*1290.80 10 0.57 4
*1313.07 12 0.15 3
133433 0514 143385 (72°) 99.53 (11/27)
*1340.00 20 0.34 4
*1347.56 23 021 4
135553 0384  1841.62 (5727,7/27) 485.63 (7/27)
136193 0284 161095 (527) 24879 (5/2*,7/2%)
138123 0435  1629.64 (7/27.9/27) 248.79 (5/2%,7/2%)
*1410.00 10 0.43 4
¥1422.06 13 0314
*1430.80 26 0.25 3
143855  0.103
144204 0123
*1460.37 21 0.16 4
147573 24610 172447  (52) 248.79 (5/2*,7/2%)
147955  0.16 4
149333 0325 174178 (52) 248.79 (5/2*,7/2%)
*1510.61 16 0.44 6
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151Dy ¢ decay (17.9 min) 1978Al15 (continued)

y(ls ITb) (continued)

E,* L#&  Ei(level) ” E; i E,* L#&  Ej(level) 7 Ef I
152513 1726 177377 (5/27,7/2°927) 24879 (5/2%,72%) | *1721.66 8  0.77 4
153023 0954  1629.64 (7/27,9/27) 99.53  (11/27) 172813 0264
1538.13 2287 161095 (5/27) 7239 (512%) *1740.80 11 0.45 5
154216 17 045 4 17531219 0.05 I
*1546.47 20 021 3 1769.73 0362 184162 (527,727) 72.39 (5/2%)
1593.13  3.0010 1841.62 (527,7/2") 24879 (5/2%,7/2%) | ¥1779.9123  0.13 1
*1602.68 17 0.40 4 179863  0.152
1611.03 0186 161095 (5/27) 00 120 *1808.75  0.102
165213 1655 172447  (5/27) 7239 (5124 *1835.10 10 0.53 6
*1659.53 16 0.25 4 *1903.85 0175
*1678.00 20 0.32 4 *1908.90 20 0.09 2
1696.33 20 043 3 199933 0.09 2
1701.6 3 526 14 172447  (5/27) 22,922 32 2088.70 10 0.28 4
171845 0147 174178  (5/27) 22922 324

T Poor fit. Level energy difference=1195.6.

¥ To be able to achieve a satisfactory fit for level energies, the evaluator assumed a minimum AE of 0.1 and 0.3 keV for y rays with energies
400 keV 100000 keV and >1000 keV, respectively instead of adopting very low uncertainties given by the authors.

# Intensities quoted in 1978Al15. They call them absolute intensities per 100 decay, but do not give the method of deducing the absolute intensities. The slight
differences in the evaluator’s normalization is probably due to differences in « values used. The quoted uncertainties are statistical only.

@ From conversion coefficients.
& For absolute intensity per 100 decays, multiply by 0.87 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.
b Multiply placed with undivided intensity.

¢ Placement of transition in the level scheme is uncertain.
* vy ray not placed in level scheme.
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1978Al15,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1978Al15,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Ki07,B
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I51py ¢ decay (17.9 min)  1978Al115

Decay Scheme

Intensities: 11, per 100 parent decays
& Multiply placed: undivided intensity given
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Decay Scheme (continued)

Intensities: I, ) per 100 parent decays
& Multiply placed: undivided intensity given
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151Dy ¢ decay (17.9 min)  1978Al15

Decay Scheme (continued)

Intensities: I(,.) per 100 parent decays
& Multiply placed: undivided intensity given

%oe + %P +=94.4
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