3
o1 Pmag-1 From ENSDF - Evaluated October 2016 1 Pm, -1

1398m & decay (2.57 min)  1982De06

History
Type Author Citation Literature Cutoff Date

Full Evaluation  P. K. Joshi, B. Singh, S. Singh, A. K. Jain NDS 138, 1 (2016) 15-Oct-2016

Parent: '¥Sm: E=0.0; J"=1/2*; T} ,,=2.57 min 10; Q(¢)=5120 17; %&+%* decay=100.0

1398m-Q(e): From 2012Wa38.

1982De06: measured low-energy Ey, Iy, and x rays, y(t),. yy-coincidences (Ge(Li),Ge), ce, and By-coincidences (Ge,Ge(Li)).
Others: 1973VaYZ, 1975Val4, 1987BrZQ.

139pm Levels

E(level) Tt TI/ZT Comments

0.0 5/2)* 415min 5 %e+%B+ =100
227.96 12 (5/2+,7/2%)
273739 (3/2)*
306.69 9 (1/2,3/2)*
462.66 11 (1/2,3/2)*
589.48 14
596.31 12 (1/2,3/2)*
655.30 17
72136 18 (1/2,3/2)*
782.039  (1/2,3/2)*
855.7 4
862.19 18
885.59 23
925.85 18
929.59 17

1015.75 15
1111.4 3
1126.87 22
1183.76 17
1207.4 3
1366.3 3
1441.87 16
1461.59 25
1463.1 3
1502.1 3
1526.65 23
1595.8 4
1666.4 3
1719.9 4
1981.8 3
2043.7 3
2074.6 4

221001 19 ¥
3236.1 3 F

 From the Adopted Levels.
¥(1/2* 3/2%) suggested by 1982De06 not adopted by evaluators.



https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1982De06,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2012Wa38,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1982De06,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1973VaYZ,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1975Va14,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987BrZQ,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1982De06,B

139
61 PMog-2

3
From ENSDF 1Pm, -2

1398m ¢ decay (2.57 min)

1982De06 (continued)

&,B" radiations

E(decay)  E(level) 1B+ ¥ Ief Logft I(e+ ﬂ*)i Comments

(1884 17) 3236.1 0.0225 07517 571 0.77 17 av EB=395.9 88; ¢K=0.8181 20; eL=0.1188 4; eM+=0.03414
(2910 17)  2210.01 0.72 9 1.82 5.70 6 253 aV]EO,B:851.9 91; eK=0.600 6; €L=0.0858 9; eM+=0.02462 25
(3045 17) 2074.6 0.14 4 0.27 8 6.6 1 0.41 12 av EB=913.0 91; eK=0.561 6; €L.=0.0801 9; eM+=0.02298 25
(3076 17) 2043.7 0.18 4 0.33 8 6.5 1 0.51 12 av EB=927.0 91; eK=0.552 6; €L=0.0788 9; eM+=0.02260 25
(3138 17) 1981.8 0.50 9 08515 6.098 1.35 23 av EB=955.0 91; €K=0.534 6; €L=0.0763 9; eM+=0.02186 24
(3400 17) 17199 0.08 4 0.10 4 712 0.18 8 av EB=1074.2 92; eK=0.461 6; €L.=0.0657 8; eM+=0.01883
(3454 17)  1666.4 0.43 8 0.48 9 6.42 9 091 17 aVZg,B: 1098.6 92; eK=0.446 6; eL=0.0636 8; eM+=0.01824
(3524 17)  1595.8 0225 0.22 6 6.8 1 0.44 11 aVZEZ,B:113O.9 92; €K=0.428 6; eL=0.0610 8; eM+=0.01748
(3593 17)  1526.65 0.60 9 0.57 8 6.38 7 1.17 17 aVZEZ,B:H(JZ.S 92; eK=0.411 5; €L.=0.0585 8; eM+=0.01676
(3618 17)  1502.1 0.17 4 0.16 4 7.0 1 0.33 8 aVZE]ﬂ:ll73.8 92; eK=0.404 5; eL=0.0576 8; eM+=0.01650
(3657 17)  1463.1 0216 0.19 6 6.9 1 0.40 12 aVZE]ﬂ:ll9l.7 92; eK=0.395 5; eL.=0.0562 7; eM+=0.01611
(3658 17)  1461.59 0.357 0316 6.67 9 0.66 13 av2]30ﬂ:ll92.4 92; eK=0.395 5; eL.=0.0562 7; eM+=0.01610
(3678 17) 1441.87 1.14 14 09812 6.176 21225 av2]30ﬂ21201.4 92; eK=0.390 5; eL.=0.0555 7; eM+=0.01590
(3754 17) 1366.3 03710 0297 6.7 1 0.66 17 av2]30ﬂ21236.1 92; eK=0.372 5; eL.=0.0530 7; eM+=0.01517
(3913 17) 12074 0.66 10 0446 6.57 7 1.10 16 aV]Egﬂ:l309.3 93; eK=0.337 5; eL=0.0479 6; eM+=0.01374
(3936 17) 1183.76 152 09412 6246 243 avlgﬂ:l320.2 93; eK=0.332 5; eL.=0.0472 6; eM+=0.01353
(3993 17) 1126.87 0.30 7 0.19 4 7.0 1 0.49 11 avlgﬂ:l346.5 93; eK=0.321 4; eL.=0.0456 6; eM+=0.01306
(4009 17) 11114 0439 0.26 6 6.8 1 0.69 15 aV]E7ﬂ:l353.6 93; eK=0.318 4; eL=0.0451 6; eM+=0.01293
(4104 17)  1015.75 323 1.7 2 6.02 5 495 aV]E7ﬂ:l397.8 93; eK=0.299 4; £L.=0.0425 6; eM+=0.01217
(4190 17) 929.59 2.73 142 6.13 6 415 aV]Eéﬂ:l437.7 93; eK=0.283 4; eL.=0.0403 5; eM+=0.01153
(4194 17) 925.85 132 0.64 10 6478 193 aV]E5ﬂ:l439.5 93; eK=0.283 4; eL.=0.0402 5; eM+=0.01150
(4234 17) 885.59 0.84 13 0407 6.68 8§ 1.24 20 aV]E5ﬂ:l458.l 93; eK=0.276 4; eL.=0.0392 5; eM+=0.01121
(4258 17) 862.19 136 16  0.65 7 6.48 6 2.01 23 aV]E5ﬂ:l469.() 93; eK=0.272 4; eL.=0.0386 5; eM+=0.01105
(4264 17) 855.7 0225 0.11 3 731 0.33 8 avlgﬂ:l472.() 93; eK=0.271 4; eL.=0.0384 5; eM+=0.01101
(4338 17) 782.03 10.7 12 475 5636 15417 avlgﬂ21506.2 93; eK=0.259 4; eL.=0.0367 5; eM+=0.01051
(4399 17) 721.36 20916 0877 6.38 4 2.96 22 avlgﬂ21534.4 93; eK=0.249 4; £1.=0.0353 5; eM+=0.01012
(4465 17) 655.30 2.84 1.12 6.29 7 396 aV]E3ﬂ21565.2 94; eK=0.239 3; eL.=0.0339 5; eM+=0.00971
(4524 17) 596.31 507 192 6.07 6 6.9 9 aV]E3ﬂ21592.6 94; eK=0.231 3; eL.=0.0327 4; eM+=0.00936
(4531 17) 589.48 2.8 3 1.0 7 6.335 3.84 avléﬂ21595.8 94; eK=0.230 3; eL=0.0326 4; eM+=0.00932
(4657 17) 462.66 1.04 03515 682 146 avléﬂ:l655.() 94; eK=0.213 3; eL=0.0301 4; eM+=0.00862

11
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1982De06,B

139
61 PMyg-3

3
From ENSDF 13Pm, -3

139Sm ¢ decay (2.57 min)  1982De06 (continued)

€,8" radiations (continued)

E(decay) E(level) 1B* ¥ i Logft I(e+ ﬁJ“)i Comments
(4813T 17)  306.69 22.6 14 6.74 5574 29318 av EB=1727.9 94; €K=0.1934 24; €1.=0.0274 4;
eM+=0.00785 10
Measured E(g)=5120 150.
(4846 17) 273.73 39 14 1.14 642 5.0 18 av EB=1743.3 94; ¢K=0.1897 23; €L.=0.0269 4;
eM+=0.00769 10
(4892# 17)  227.96 <0.6 <0.2 >7.2 <0.8 av EB=1764.8 94; eK=0.1846 22; €[.=0.0261 4;

eM+=0.00748 9

187 1&,I(e +B*): upper limit with 90% confidence level has
been estimated by evaluators for I(e+87)<0.4 (from
gamma-ray transition intensity balance).

T Other EB+=3.6 MeV 3 (1975Val4. By-coin; scin,Ge(Li)).

¥ Absolute intensity per 100 decays.
# Existence of this branch is questionable.



https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1982De06,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1975Va14,B

1398m ¢ decay (2.57 min)

1982De06 (continued)

7(139Pm)

Iy normalization: from ZIy(1+a)(to g.s.)=100. I g+(to g.s.)§1.5x10_4 from log ft>11 for AJ"=2, no. Amount of growth of 1399m v's observed completely
accounted for by assuming no feeding of '3Pm g.s. (1982De06); estimated uncertainty=5%.

E, L% Eilevel) ¥ E; i Mult. @ 5 of Tysco® Comments
33.0 1 F 306.69  (1/2,3/2)F 27373 (3/2)* 00 6.00 10 73510 ce(L)/(y+ce)=0.675 7; ce(M)/(y+ce)=0.144 3
ce(N)/(y+ce)=0.0325 7; ce(O)/(y+ce)=0.00489
11; ce(P)/(y+ce)=0.000306 7
a(L)=4.73 8; a(M)=1.010 17; «(N)=0.227 4;
®(0)=0.0342 6; (P)=0.00214 4
188.9 1 7.4 4 462,66  (1/2,3/2)*  273.73 (3/2)* MI(+E2) <10 02565 @(K)=0.209 12; a(L)=0.036 6; (M)=0.0079 14
@(N)=0.0018 3; a(0)=0.00026 4;
®(P)=1.28x107 14
a(K)exp=0.23 3
228.0 2 825 22796  (5/2*,7/2%) 0.0 (5/2)* [M1,E2] 0.143 13 @(K)=0.115 17; a(L)=0.022 4; «(M)=0.0048 9
@(N)=0.00106 19; (0)=0.000151 19;
«(P)=6.8x107% 17
234.6 3 3.0 10 462.66  (1/2,3/2)*  227.96 (5/2%,7/2%)
27372 100 27373 (3/2)* 0.0 (5/2)* E2(+M1) >0.94 0.078 6 @(K)=0.063 7; a(L)=0.0123 5; a(M)=0.00270 13
@(N)=0.00060 3; (0)=8.48x107> 19;
®(P)=3.6x107° 6
(K)exp=0.063 7; K/L=5.4 8
30672 785 306.69  (1/2,3/2)* 0.0 (52" E2 0.0507 @(K)=0.0399 6; a(L)=0.00843 12; a(M)=0.00186
3
@(N)=0.000412 6; a(0)=5.74x107> 9;
(P)=2.18x107° 3
a(K)exp=0.040 5; K/L=5.0 6
315.7 2 386 589.48 273.73 (3/2)*
3192 3 175 782.03  (1/2,3/2)t  462.66 (1/2,3/2)*
322.6 3 255 596.31  (1/2,3/2)f  273.73 (3/2)*
3295 4 052 925.85 596.31 (1/2,3/2)*
3334 4 124 929.59 596.31 (1/2,3/2)*
3615 3 144 589.48 227.96 (5/2*,7/2%)
368.4 3 0.8 3 596.31  (1/2,3/2)f  227.96 (5/2,72%)
381.4 4 031 655.30 273.73 (3/2)*
419.7 3 113  1015.75 596.31 (1/2,3/2)*
42754 052 655.30 227.96 (5/2*,7/2%)
44752 885 72136 (1/2,3/2)F 27373 (3/2)* MI(+E2) <0.84 0.0243 21 @(K)=0.0206 19; (L)=0.00290 15;
@(M)=0.00062 3
@(N)=0.000140 7; a(0)=2.09x107> 12;
®(P)=1.29x1076 /4
a(K)exp=0.028 9
463.1 3 1.6 4 925.85 462.66 (1/2,3/2)*
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1982De06,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1982De06,B

139Sm ¢ decay (2.57 min)

1982De06 (continued)

y(139Pm) (continued)

E, L% Eievel) i E; i Mult. @ ol Comments
46703 154 929.59 462.66 (1/2,3/2)*
47532 687 782.03  (1/2,3/2)*  306.69 (1/2,3/2)*
508.53 133 782.03  (1/2,3/2)*  273.73 (3/2)* MLE2 00154 @(K)=0.013 4; a(L)=0.0019 3; a(M)=0.00041 6
@(N)=9.2x107° 14; a(0)=1.36x1077 24; a(P)=7.9x1077 24
a(K)exp=0.015 5
55423 204 782.03  (1/2,3/2)t  227.96 (5/2F,7/2%)
57894 062 885.59 306.69 (1/2,3/2)*
58203 092 855.7 273.73 (3/2)*
58734 031 1183.76 596.31 (1/2,3/2)*
58844 021 862.19 273.73 (3/2)*
589052 526 589.48 0.0 (52"
59632 222 596.31  (1/2,3/2)* 0.0 (52" MLE2  0.010 3 @(K)=0.0087 23; a(L)=0.00124 23; a(M)=0.00027 5
@(N)=6.0x107> 11; 2(0)=8.9x107° I8; a(P)=5.3x10"7 16
a(K)exp=0.010 3
61173 083 885.59 273.73 (3/2)*
61923 184 925.85 306.69 (1/2,3/2)*
62294 052 929.59 306.69 (1/2,3/2)*
64883 154 11114 462.66 (1/2,3/2)*
65223 134 925.85 273.73 (3/2)*
65532 9915  655.30 0.0 (52"
655.82 7912  929.59 273.73 (3/2)*
67934 052  1461.59 782.03 (1/2,3/2)*
70904 062 101575 306.69 (1/2,3/2)*
72044 031  1441.87 721.36 (1/2,3/2)*
72074 052  1183.76 462.66 (1/2,3/2)*
74144 031  1463.1 721.36 (1/2,3/2)*
74193 7310 1015.75 273.73 (3/2)*
74483 1.83 12074 462.66 (1/2,3/2)*
77003 102  1366.3 596.31 (1/2,3/2)*
78201 193 782.03  (1/2,3/2)* 0.0 (52" MLE2  0.0053 13 a(K)exp=0.0055 14
@(K)=0.0045 11; a(L)=0.00062 13; a(M)=0.00013 3
@(N)=3.0x1073 6; a(0)=4.5x107° 10; a(P)=2.8x10"" &
837.64 041 11114 273.73 (3/2)*
853.13 0235 1126.87 273.73 (3/2)*
86222 536 862.19 0.0 (52"
87723 1.02  1183.76 306.69 (1/2,3/2)*
886.05 2.04 885.59 0.0 (52"
910.12 497 1183.76 273.73 (3/2)*
930.13 254  1526.65 596.31 (1/2,3/2)*
933.64 123 12074 273.73 (3/2)*
101572 457  1015.75 0.0 (52"
112693 113  1126.87 0.0 (52"
113522 224  1441.87 306.69 (1/2,3/2)*
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1982De06,B

139Sm ¢ decay (2.57 min)  1982De06 (continued)

7(139Pm) (continued)

E, L& Eilevel) T E " E, L& Eievel) voE "
113824 084 13663 227.96 (52%,7/27) | 144193 144  1441.87 0.0 (52)*
115674 083  1463.1 306.69 (1/2,3/2)F | 144624 052 17199 273.73 (3/2)*
1168.13 193  1441.87 273.73 (3/2)* 167523 366  1981.8 306.69 (1/2,3/2)*
118803 133  1461.59 27373 (3/2)*F 176804 093  2074.6 306.69 (1/2,3/2)*
122023 072  1526.65 306.69 (1/2,3/2)F | 177003 113 20437 273.73 (3/2)*
122834 031  1502.1 27373 (3/2)*F 1800.75 0215 2074.6 273.73 (3/2)*
127413 062  1502.1 227.96 (52+,7/27) | 190323 123 221001 306.69 (1/2,3/2)*
132213 123 1595.8 27373 (3/2)* 193665 093 221001 273.73 (3/2)*
132234 031 20437 72136 (1/2,3/2)" | 198205 052 221001 227.96 (5/2%,7/2%)
1359.73 072  1666.4 306.69 (1/2,3/2)F | 221003 436 221001 0.0 (52)*
139225 0114 19818 589.48 2929.0 10 042  3236.1 306.69 (1/2,3/2)*
139264 184  1666.4 27373 (3/2)* 296243 174 3236.1 273.73 (3/2)*

T Theoretical values using Brlcc code. If §(E2/M1) not given value overlaps those for M1 and E2.

¥ Iy=5.4 7 given in table I not consistent with I(y+ce) given in figure 6. I(y+ce) is consistent with the discussion of 1982De06 and SBy-coin which indicates a
direct feeding of 274 level.

# 1If y were E2, Iy would be too small to be observed since a(E2)=217.

@ From Adopted Gammas.

& For absolute intensity per 100 decays, multiply by 0.365 10.

¢ Absolute intensity per 100 decays.
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1982De06,B
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139 139
61 PM75-7 From ENSDF IPm -7

139Sm € decay (2.57 min)  1982De06

Decay Scheme
Legend EEEEEE—
Intensities: Iy, ) per 100 parent decays

Iy < 2%xIe
I, < 10% <17
Ly > 10%x 1

o 1/2+ 0.0 ;
L] Coincidence 2.57 min 10
%8+%ﬁ+=100 Qe=5120 17
139
62 Sy
&
B e Loest
S
Y 3236.1 0.022 075 5.7
RS
QI8
SoLs o /
N Oy o
YISY §F 2210.01 072 18 5.70
SIS
SON N K;L\%QQ_ 2074.6 0.14 0.27 6.6
N
2 2043.7 / 018 033 65
G
o3 1981.8 050 085 6.09
Qf('y
v &9
»?k? \te'\Q *g?
o SIS o 1719.9/ 008 010 7.1
D% 9
IR 1666.4 / 0.43 0.48 6.42
la) ~N
ke &Q& SIS 1595.8 / 022 022 6.8
) o N »
g @”‘iﬁ—ﬁ'e\‘—«a 1526.65 0.60  0.57 6.38
e SY S 1502.1 017 016 7.0
NS RGOS
& @*;QQ;\B;WQ; o 1463.1 0.21 0.19 6.9
s e FEES 146159/ 0.35 0.31 6.67
N oYa 1441.87 1.14 098 6.17
(1/2,3/2)* 782.03 ? 10.7 4.7 5.63
(112.3/2)* 721.36 / 2.09 0.87 6.38
12.3/2)F 596.31 / 5.0 1.9 6.07
589.48 2.8 1.0 6.33
(12,3/2)* 306.69% 26 67 5.57
32" 273734 / 3.9 1.1 6.4
(512+.712) 227.96 » <06 <02 @ >72
+
(5/2) 0.0 4.15min 5
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61 M-8

139
61 Pme-8 From ENSDF
139Sm € decay (2.57 min)  1982De06
Decay Scheme (continued)
Legend
Intensities: Iy, ) per 100 parent decays
Iy < 2%xIy™
Ly < 10% Iy
I, > 10% <1/
Y Y 1/2+ 0.0 i
o Coincidence . 2.57 min 10
%e + % T=100 Qe=5120 17
139
62 5M77
N
NS / 1" Ie Log ft
SN
N 1366.3 0.37 0.29 6.7
¥
SN o)
»fbt" »;.0 N Q§ eﬁ‘/é", /
N s\;«'\“;',sﬁ P S 1207.4 / 066 044 657
e RN 1183.76 L5 0.94 6.24
& RN /
IE o x
N % %"z\,gq" 112687/ 0.30 0.19 7.0
B 11114 0.43 0.26 6.8
RN
~ AN N
SIS
QS
N e o LY 1015.75 32 1.7 6.02
VISR xR Y /
SRSy WQ' NN
SV vy NL o9 L
S 5{\(}\0‘7»@(@7&@1 & 929.59/ 2.7 1.4 6.13
S0 925.85 / 1.3 0.64 6.47
® 9 885.59 0.84 040  6.68
(12,312)* 596.31 / 5.0 1.9 6.07
1n32)* 462.66 / 1.0 0.35 6.8
232" 306.69% 26 67 5.57
(3/2)* 273.73¢§ / 3.9 1.1 6.4
(512+,712) 227.96 ' <06 <02  >72
(5/2)* 0.0 4.15 min 5
139
61 Pmyg




139 139
39Pm_ -9 From ENSDF 61 PM7g=9
139Sm ¢ decay (2.57 min)  1982De06
Legend Decay Scheme (continued)
I < 20%x1e Intensities: 1. per 100 parent decays
Iy < 10%x Ty
Iy > 10% <174
° Coincidence _ 12+ 0.0 257 min 10
o Coincidence (Uncertain)
%8+%B+=]00 Q5=5120 17
139
62 SM7
SN
O IBY 1e  Logft
Y
&g
S Qs 862.19 136 065 648
o o—, 855.7 022 0.11 73
SESHE 5
S v o my o
FIEEY @ /
12312+ N & 782.03 10.7 4.7 5.63
i /
&
(1/2,3/2)* o 721.36 209 087 638
o &P
LSRN ~
IR %
o N )
he)
gvy I 655.30/ 2.8 11 6.29
SR
mw NN
FEL v o a /
(1/2,3/2)" P 596.31 / 5.0 1.9 6.07
589.48 2.8 1.0 6.33
S
e
>
S
o 9
(1/2,3/2)* v~ 462.66 1.0 035 68
SRS
NAIE
Q‘c, “?Q. (\} »_Q/
a232)* S 50 & 306.69 26 67 5.57
< :
32" I T & 273734, 3.9 1.1 6.4
%Q. /
(5/2+,7/2%) Vv 2796, <06 <02 @ >72
+
(512) 0.0 4.15 min 5
139
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	 139Sm  decay (2.57 min)


