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57 Tegy-1

1241 £ decay ~ 1998Wa18,1969Ra31,1992Wo03

History
Type Author Citation Literature Cutoff Date

Full Evaluation J. Katakura, Z. D. Wu  NDS 109, 1655 (2008) 1-Apr-2008

Parent: '2*I: E=0.0; J"=2"; T /,=4.1760 d 3; Q(£)=3159.6 19; %&+%p3* decay=100.0

1998Wal8: 123Sb(a,2n), E(a)=32 MeV; four Compton-shielded Ge detectors; measured Ey, Iy, yy-coin; deduced log ft values.

1969Ra31: '23Sb(*He,3n) chemical separation; vy, yy coin; decay scheme.

1992Wo03: '#Te(d,2n)!?*1, isotope separator sources; activity standardization by 47 By coincidence; measured absolute
branchings; measured positron spectra and analyzed main components, measured y in 400-1726 keV range.

1969Be70: La,C(p,X); Ey, Iy, Ice, ES+; deduced level scheme.

1969La32: Te(p,xn); Ey, Iy, yy coin; deduced E/B* branching, level scheme.

2001EIZZ: '?*Te(p.n), E(p)=14 MeV; enriched target 99.8 %; chemical separation; measured y, X-ray; deduced %IB*.

2007Qa02: 124Te(p,), E(p)=14 MeV; chemical separation; measured 3, y, X-ray, yy coin; deduced %1B*.

The decay scheme is based on that proposed by 1998Wal8. The 2039 keV level has doublet structure according to 2000Do11.

12476 Levels

E(level) yE E(eve)T  77F | Edevent ¥
0.0 o+ 222496 7 4+ | 2681459 2F
602.74 5 2% 2293.68 6 3~ | 2693737 3~
1248.60 6 4% 2308.39 18 0t | 2701537 2
1325516 2% 232297 10 2+ | 2746967 1O
1657.28 10 0% 2335.05 12 5= | 2834886 3~
1882.65 22 0O* 245406 6 2* | 2886.006 3~
1957.93 7 4% 2483327 4+ | 2987.867 1,2%
2039346 2+ & 3" | 252133710 2 | 3001.127 23
2091.67 8 2% 2641208 2%

 From a least-squares fit to Ey’s.
¥ From Adopted Levels.
# Doublet.

&,B7 radiations

%Iﬂgxp:23.0 5 (2001E1ZZ), 22.0 5 (2007Qa02).

E(decay) E(level) Isi Log ft I(e+ ﬁJ“)Ti Comments
(158.5 19) 3001.12 0.340 8 6.79 4 0.340 8 eK=0.8051 9; eL.=0.1527 7; eM+=0.04224 2]
(171.7 19)  2987.86 0.021 4 8.08 9 0.021 4 eK=0.8104 7; €.=0.1486 6; eM+=0.04096 17
(273.6 19)  2886.00 1.05 3 6.85 4 1.05 3 eK=0.8316 3; eL=0.13250 18; eM+=0.03588 6
(324.7 19) 2834.88 4.27 6 6.40 4 427 6 eK=0.8366 2; eL.=0.1287 2; eM+=0.03469 4
(412.6 19) 2746.96 0.584 20 7.49 4 0.584 20 eK=0.84206 9; €1.=0.12454 7; eM+=0.03340 3
(458.1 19) 2701.53 2.02 3 7.05 4 2.02 3 eK=0.8440; £€L.=0.12308 6; eM+=0.03294 2

(4659 19)  2693.73 0.941 14 7.40 4 0.941 14 eK=0.8443; £L.=0.12286 6; eM+=0.03287 2
(478.2 19)  2681.45 0.391 14 7.80 4 0.391 14 eK=0.8447; €L.=0.12253 5; eM+=0.03277 2

(518.4 19)  2641.20 0.402 8 7.86 4 0.402 8 eK=0.8460; eL.=0.12156 5; eM+=0.03247 2

(638.319) 2521.33 0.181 4 8.40 4 0.181 4 eK=0.8487; €L.=0.11945 3; eM+=0.031814 9
(676.3 19) 2483.32 0.010 7 9.91# 3 0.010 7 eK=0.8334 I; eL=0.13112 8; eM+=0.03550 3
(705.5 19)  2454.06 0.354 20 8205 0.354 20 eK=0.8499; £L.=0.11859 3; eM+=0.031549 7
(836.6 19)  2322.97 0.183 6 8.64 4 0.183 6 eK=0.8515; eL.=0.11734 2; eM+=0.031162 5
(851.2 19)  2308.39 0.0084 10 10.41'* 7 0.0084 10  £K=0.8400; £L=0.12608 5; eM+=0.03391 2

(8659 19) 2293.68 11.64 18 6.87 4 11.64 18 eK=0.8518; eL=0.11711 2; eM+=0.031092 5

Continued on next page (footnotes at end of table)
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52 1eqp-2 From ENSDF ATe,,-2

124y ¢ decay 1998Wal8,1969Ra31,1992Wo003 (continued)

€,8" radiations (continued)

E(decay) E(level) 1B* ¥ et Log ft I(e+ ﬁ+)ﬁ: Comments

(934.6 19) 2224.96 0.011 6 10.46' 24 0.011 6 eK=0.8421; eL.=0.12446 4; eM+=0.03340 [
(1067.9 19)  2091.67 0.203 5 8.81 4 0.203 5 eK=0.8534; ¢L.=0.1159; eM+=0.03072
(1120.3 19)  2039.34 0.027 6 9.73 11 0.027 6 eK=0.8537; eL=0.1157; eM+=0.03064
(1277.0 19)  1882.65 0.008 3 11.15" 17 0.008 3 £K=0.8476; €L.=0.12030 2; eM+=0.032091 6

(1502.3 19) 165728  0.000129 5  0.110 4 10.30' 4 0.110 4 av EB=239.42 87; ¢K=0.8487; ¢L=0.11858 2;
eM+=0.031561 5
(1834.1 19)  1325.51 0.293 6 5429 7.87 4 57110 av EB=366.83 83; eK=0.8122 4; ¢L.=0.10795 5;
eM+=0.02852 2
EB+, I8*: 800 50 (1959Ha27); 786 50, 7.5%
(1959Mi22); 800, 5.5% (1967Ru04); 790 30,
<2.3% (1969Be70); 808, 4.8% (1971Bo01); 753
50, 1.5% 4 (1992Wo03).
(1911.0 19)  1248.60  0.00065 16  0.039 10 11.17'" 12 0.040 10  av EB=422.27 84; eK=0.8383 I; £L.=0.11500 3;
&eM+=0.030526 7
(2556.9 19) 602.74 11.72 252 4 7.49 4 369 6 av EB=687.04 86; ¢K=0.5856 8; €L=0.07719 10;
eM+=0.02037 3
EB+, I8%: 1530 20 (1959Ha27); 1531 30, 46.4%
(1959Mi22); 1542 20, 49.4% (1967Ru04); 1520
15, 47.9% (1969Be70); 1533, 46.2%
(1971Bo01); 1544 7, 49.6% 6 (1992Wo003);
K/B*=2.6 (1969Be70).
(3159.6 19) 0.0 10.7 3 2396 927" 4 3468 av EB=974.74 85; eK=0.5906 6; eL.=0.07900 §;
&eM+=0.02089 2
EB+, I8*: 2136 10 (1959Ha27) 2130 20, 46.0%,
2-yes shape (1959Mi22); 2146 15, 45.1%
(1967Ru04); 2136 10, 49.8% (1969Be70); 2133,
49.0%, 2-yes shape (1971Bo01); 2138.3 21,
49.0% 4 (1992Wo03).

* From Iy imbalance.
¥ For absolute intensity per 100 decays, multiply by 1.00 8.
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1241 ¢ decay

1998Wa18,1969Ra31,1992Wo03 (continued)

7( 1 24TC)

Iy normalization, I(y+ce) normalization: Iy/100 decays=0.0629 6; Iy per 100 decays are determined from an intensity calibrated source of 1241 by 4r By
coincidence method (1992Wo003).
a(K)exp values were calculated by using Iy of 1998Wal8 (below 2400 keV) and 1969Ra31 (above 2400 keV) and each Ice of 1967Ru04, 1969Be70, or
1971Zh01, respectively, normalizing so that a(K)exp(602.72y)=0.00420 (E2 theory).

E, 7@ E;(level)
166.04 24 0.135  3001.12
307.34 10 0334  3001.12
335.67 13 0285  2293.68
351.47 13 0365  2834.88

*381.7% 5 0.28% 2
402.80 20 0235  2886.00
443.88 8 0605  2483.32

“478.7% 5 0.43% 4
517.80 9 0385  3001.12
525.45 7 0524 248332
541.19 4 3415  2834.88
550.75 24 0.14 2886.00
557.14 21 0.134  1882.65
592.34 4 1.824  2886.00
602.73 8 1000. 6 602.74
609.92 8 2458  2834.88
645.85 8 15.84 10 1248.60
662.10 8 0.893 270153
707.46 8 1464 3001.12
709.36 9 0734  1957.93

x
2*3
2*3
>

3-
4+

2~
2*3
4+

Ef J; Mult.# 6# a'& Comments
2834.88 3
2693.73 3~
1957.93 4* El 0.00707  &(K)=0.00613 9; a(L)=0.000754 11; a(M)=0.0001496
21; a(N+.)=3.26x107> 5
@(N)=2.94x1075 5; ¢(0)=3.15x1076 5
248332 4F
248332 4F
2039.34 2* & 3*  MI+E2 0.0121 6  a(K)=0.0103 7; a(L)=0.00138 3; a(M)=0.000276 7;
@(N+.)=6.01x107 11
@(N)=5.43x1073 11; «(0)=5.75%107° 14
248332 4*
1957.93 4* M1+E2 0.0077 7 a(K)=0.0066 6; a(L)=0.00087 3; a(M)=0.000173 6;
@(N+..)=3.77x1075 15
@(N)=3.41x1075 13; a(0)=3.64x107° 22
2293.68 3~
2335.05 5~
1325.51 2*
2293.68 3~ Not observed in *#Sb decay (60.20 d).
0.0 0* E2 0.00490  a(K)=0.00420 6; a(L)=0.000566 8; (M)=0.0001132
16; a(N+..)=2.45x1073 4
@(N)=2.22x107° 4; a(0)=2.33x1070 4
a(L)exp=0.00058, a(M)exp + a(N)exp=0.00015,
K/L=7.3 4 (1967Ru04).
Mult.: from L/K ratio (1967Ru04).
2224.96 4F
602.74 2* E2 0.00409  @(K)=0.00351 5; a(L)=0.000467 7; a(M)=9.35x107>
13; a(N+..)=2.03x1075 3
@(N)=1.84x1073 3; ¢(0)=1.94x1076 3
@(K)exp=0.00244 6 (1969Be70), 0.0024 5 (1971Zh01).
2039.34 2% & 3*
2293.68 3~
1248.60 4* MI+E2(+E0) —0.185 0.00402  «(K)=0.00349 5; a(L)=0.000429 7; a(M)=8.53x107°

13; a(N+..)=1.87x107° 3

T, TS
€ Ly

AdSNH wolq

T, TS
€ Ly
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1241 ¢ decay

1998Wa18,1969Ra31,1992Wo03 (continued)

v( 124Te) (continued)

E, 7@ Ei(level) i E; i Mult.# Pl % Comments
@(N)=1.689x1073 25; ¢(0)=1.85x107°
3
a(K)exp=0.043 14 (1971Zh01).
713.75 8 124 3 2039.34 2t &3+t 1325.51 2* Doublet.
@(K)exp=0.014 3 (1971Zh01).
722778 8 164.7 10 1325.51  2* 602.74 2* MI+E2(+E0) -343  0.00314 @(K)=0.00271 4; a(L)=0.000352 5;
a(M)=7.02x107> 10;
@(N+..)=1.529x1073 22
@(N)=1.382x107 20;
@(0)=1.471x107° 22
@(K)exp=0.00201 8 (1969Be70).
743.19 11 0.198 16  2834.88 3~ 2091.67 2%
743.2% 3 027F 7 270153 2- 1957.93 4+ Not observed in 124Sb = decay
(60.20 d).
766.09 25 0.077 20 2091.67 2% 1325.51 2*
776.10 11 0.193 16  3001.12 2*3 2224.96 4%
790.76 8 0412 17 203934 2% &3+  1248.60 4* Doublet.
795.63 8 0.591 17  2834.88 3~ 2039.34 2% & 3*
846.8 3 0.092 22 2886.00 3 2039.34 2% & 3* Not observed in '2#Sb decay (60.20 d).
876.97 9 0372 17  2834.88 3~ 1957.93 4*
899.43 9 0353 18 222496 4% 1325.51 2*
928.0% 4 0.035% 15 2886.00 3~ 1957.93 4* Not observed in 24Sb decay (60.20 d).
961.84 10 0269 19  3001.12 2*3 2039.34 2% & 3*
968.19 8 7.06 6 2293.68 3 1325.51 2* E1(+M2) +0.022  6.53x107* 11 a(K)=0.000569 9; a(L)=6.78%x107> 11;
a(M)=1.343x1073 22;
@(N+..)=2.94x107° 5
@(N)=2.65x1070 5; 2(0)=2.89x10"7 5
976.35 8 1.66 3 222496 4% 1248.60 4* MI1+E2 +0.68 6 0.00180 ®(K)=0.00156 3; a(L)=0.000192 3;
@(M)=3.81x107> 6;
@(N+..)=8.37x107° 14
@(N)=7.54x1076 12; (0)=8.23x1077
14
984.4% 5 023¥ 5 264120 2% 1657.28 0F
1045.11 8 6.97 7 2293.68 3 1248.60 4* E1(+M2) +0.032  5.67x107* 10 a(K)=0.000494 9; o(L)=5.88x107° 11;
a(M)=1.163x1073 21,
@(N+.)=2.55x1070 5
@(N)=2.30x10"° 4; ¢(0)=2.51x10""7 5
a(K)exp=0.00060 /8(1969Be70),
0.00060 78(1971Zh01).
1054.54 8 1.98 3 1657.28 0F 602.74 2+ E2 1.29x1073 @(K)=0.001115 16; (L)=0.0001392

UL TS
==Ly

AdSNH wolq

T TS
==Ly
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1241 ¢ decay

1998Wa18,1969Ra31,1992Wo03 (continued)

v( 124Te) (continued)

E, L@ Eevel) i Ef I Mult.* Pl % Comments
20; a(M)=2.77x107> 4; a(N+..)=6.05x107° 9
@(N)=5.46x10"° 8; a(0)=5.90x10"7 9
1086.40 12 0.24223 233505 5 1248.60 4*
1128.58 8 0.74 3 2454.06 2% 1325.51 2*
1196.0 4 0.08 4 2521.33 2 1325.51 2°* Not observed in '2#Sb g~ decay (60.20 d).
1205.44 3 0355 2454.06 2% 1248.60 4*
1315.67 10 045 3 264120 2% 1325.51 2*
1325528  25.0824 132551 2% 00 0t E2 8.27x107* @(K)=0.000693 10; a(L)=8.48x107° 12;
a(M)=1.685x107 24; a(N+..)=3.16x107° 5
@(N)=3.33x107° 5; (0)=3.62x107" 5;
@(IPF)=2.79x107 4
@(K)exp=0.00067 17 (1969Be70).
135520 9 0.583 23 1957.93 4% 602.74 2% E2(+M3) -0.32 +25-18 0.0011 4 @(K)=0.0009 3; (L)=0.00011 4;
a(M)=2.3x107° 8; a(N+..)=3.72x107> 19
a(N)=4.5x1070 16; a(0)=4.9x10"7 17;
@(IPF)=3.2x107> 4
Additional information 1.
1368.18 8 4755 2693.73 3 1325.51 2% EI(+M2) -0.02 I 4.78x107* @(K)=0.000303 5; (L)=3.58x107> 6;
a(M)=7.09x107° 10; a(N+..)=0.0001314 19
@(N)=1.403x107° 20; a(0)=1.534x10"7 22;
«(IPF)=0.0001298 79
@(K)exp=0.00062 18 (1969Be70).
1376.09 8  28.53 2701.53 2~ 1325.51 2 El(+M2) -0.013 4.79x10~4 @(K)=0.000300 5; a(L)=3.54x107> 6;
a(M)=7.01x1070 12; a(N+..)=0.0001370 20
@(N)=1.387x1070 23; a(0)=1.517x10"" 25;
«(IPF)=0.0001355 19
@(K)exp=0.00029 6 (1969Be70).
1436.64 8 1.22 4 2039.34 2t &3 602.74 2F Doublet.
1445.17 9 0.62 3 2693.73 3~ 1248.60 4* El(+M2) +0.109 0.00052 4 @(K)=0.00029 4; a(L)=3.4x107 4;
a(M)=6.7x10"% 8; a(N+..)=0.000186 5
@(N)=1.34x107° 16; (0)=1.46x10"7 18;
«(IPF)=0.000184 5
*1479% |
1488.92 8 3356 2091.67 2% 602.74 2 MI(+E2) +0.10 23 8.29%x107* 16  a(K)=0.000659 14; a(L)=7.92x107> I6;
a(M)=1.57x1072 3; @(N+..)=7.52x107 12
@(N)=3.11x10"° 7; a(0)=3.42x10"" 7;
«(PF)=7.17x107 11
@(K)exp=0.00038 13 (1969Be70).
150936 8 5176 2834.88 3~ 1325.51 2% El 5.28x107% @(K)=0.000256 4; a(L)=3.02x1072 5;

a(M)=5.97x107° 9; a(N+..)=0.000235 4
a(N)=1.182x107° 17; a(0)=1.294x10"" 19;

T, TS
Sl
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E, 7@ E;(level)
1560.53 8 2664  2886.00
1586.1 3 0.093 20  2834.88
1622.22 8 0.803 19  2224.96
1637.43 8 3335 2886.00
1658.0 15 1657.28
1675.60 8 1794 3001.12

¥1685% 1
1690.96 8 177221  2293.68
1705.63 17 0.133 16  2308.39
172021 8 2019 232297
1752.51 8 0.854 18  3001.12
1851.37 8 3435 2454.06
1918.56 8 2804  2521.33

2*3

O+
2+

2*3
o+

2+

1241 ¢ decay

1998Wa18,1969Ra31,1992Wo03 (continued)

Ey

v( 124Te) (continued)

Mult.# st & Iiyico)

Comments

1325.51

1248.60

602.74

1248.60
0.0

1325.51

602.74

602.74
602.74

1248.60
602.74

602.74

2+

2+

2+
2+

4+
2+

2+

E1(+M2) -022 0.00059 10

EO 0.0006 3

E1+M2 +0.010 +3-4  6.15x1074

MI1(+E2) +0.18 20 7.18x107* 13

MI1+E2 +0.039 / 0.00067 3

MI1(+E2) -0.02 3 6.98x1074

(IPF)=0.000234 4
@(K)exp=0.00024 5 (1969B¢70).
@(K)=0.00028 11; a(L)=3.4x1075 I3;
@(M)=7.E-6 3; a(N+..)=0.000265 23
a(N)=1.3x1070 6; «(0)=1.4x10"" 6;
«(IPF)=0.000263 24

E,: from 1971Zh01.

ce(K)(1658.0y)/ce(K)(602.72y)=0.00015
7 (1971Zh01).

Mult.: from ce(K).

I(y+ce): deduced from ce(K) ratio
(1971Zh01).

@(K)=0.000213 3; a(L)=2.50x1072 4;
@(M)=4.94x107% 7; a(N+..)=0.000372
6

@(N)=9.78x1077 14; a(0)=1.071x10~"7
15; a(IPF)=0.000371 6

@(K)exp=0.000166 24 (1969Be70);
a(L)exp +a@(M)exp=0.000040
(1967Ru04).

@(K)=0.000484 10; a(L)=5.79x1075 11;
a(M)=1.148x1073 22;
@(N+..)=0.0001647 24

a(N)=2.28x107% 5; a(0)=2.50x107" 5
«(IPF)=0.0001622 24

@(K)=0.00039 3; a(L)=4.7x107 4;
@(M)=9.3x107° 7; a(N+..)=0.000227 5

@(N)=1.83x107° 13; @(0)=2.01x1077 15;
«(IPF)=0.000225 5

@(K)exp=0.00061 18 (1969Be70).

@(K)=0.000387 6; a(L)=4.62x107> 7;
a(M)=9.16x107° 73; a(N+..)=0.000255
4

@(N)=1.82x1070 3; a(0)=2.00x10"7 3;
«(IPF)=0.000253 4

@(K)exp=0.00045 15 (1969Be70).
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9"y
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1241 ¢ decay 1998Wal8,1969Ra31,1992Wo003 (continued)

v( 124Te) (continued)

E, L@ Edevel) I7 B T Mult.* Pl % Comments

221t 2 <01F
2038438 5718 264120 2t 60274 2* E2 6.67x107%  a(K)=0.000305 5; a(L)=3.64x1075 5; a(M)=7.21x106 10;
a(N+..)=0.000318 5
a(N)=1.428x10~6 20; a(0)=1.563x10"7 22; a(IPF)=0.000317 5
a(K)exp=0.00029 7 (1969Be70).
2078.678 5728 268145 2t 60274 2* MI+E2  —0.143 7.07x10*  a(K)=0.000327 5; a(L)=3.90x10"5 6; a(M)=7.73x107° 11;
a(N+..)=0.000333 5
a(N)=1.533x106 22; a(0)=1.686x10"7 24; a(IPF)=0.000331 5
a(K)exp=0.00029 7 (1969Be70).
2090948 991 14 269373 3~ 60274 2* EI(+M2) +0.032 8.38x107*  a(K)=0.0001522 23; a(L)=1.78x10~% 3; a(M)=3.52x107° 6;
a(N+..)=0.000664 10
a(N)=6.97x10"7 11; a(0)=7.65x10"8 12; a(IPF)=0.000664 10
a(K)exp=0.00013 4 (1969Be70).
2098.81 8 2454  2701.53 2 60274 2*
2144218 1683 274696 1) 60274 2* a(K)exp=0.00025 8 (1969Be70).
2014785 017F 8
2232038  8.82 13 2834.88 3~ 60274 2* EI(+M2) +0.038 9.17x10*  a(K)=0.000138 5; a(L)=1.61x10"5 7; a(M)=3.18x107° 13;
a(N+..)=0.000760 13
a(N)=6.30x10"7 25: (0)=6.9x1078 3; a(IPF)=0.000759 13
275855 0.10¥ 5
2283.06 8 84213 2886.00 3~ 60274 2* EI+M2  +0.062 9.45x10™*  a(K)=0.0001342 22; a(L)=1.57x10"% 3; a(M)=3.10x107° 6;
a(N+..)=0.000792 12
a(N)=6.14x10"7 11; a(0)=6.74x10~8 12; a(IPF)=0.000791 12
a(K)exp=0.000075 25 (1969Be70).

204.4% 5 017F 3 2209368 3- 0.0 0

2385.10 5 0204 7 2987.86 12% 60274 2*

2453.9% 3 11% 3 245406 2+ 00 0t E2 7.68x107*  a(K)=0.000219 3; a(L)=2.59x10~5 4; a(M)=5.13x10° §;

a(N+..)=0.000518 8

a(N)=1.017x106 15; a(0)=1.115x10"7 16; a(IPF)=0.000517 8
a(K)exp=0.00027 15 (1969Be70).

2681552 052 268145 2t 0.0 ot

2746.9% 1 7.6F3 274696 1) 0.0 0* a(K)exp=0.00017 6 (1969Be70).

2087653 013t 6 2987.86 1.2+ 0.0 ot

T From 1998Wal8, unless otherwise indicated.
* From 1969Ra31.
# From adopted gammas, unless otherwise indicated; o’s in table are a theory from 1968Ha53.

@ For absolute intensity per 100 decays, multiply by 0.0629 6.
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1241 £ decay ~ 1998Wa18,1969Ra31,1992Wo03 (continued)

& 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.

( 124Te) (continued)

T, TS
8- Ly
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