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Type

I51Tm ¢ decay (4.17s)  1990Ak01,1988Ba02
History
Author Citation

Literature Cutoff Date

Full Evaluation

Balraj Singh  NDS 110, 1 (2009)

Parent: 13! Tm: E=0.0; J"=(11/27); T1/2=4.17 s 11; Q(£)=7484 26; %oe+%f" decay=100.0

1990AKk01: “Ru(®®Ni,2pn) and *°Ru(®®Ni,3p) E=250 MeV. Mass separation of a=151 products. Measured , yy.
1988Ba02: source produced in *°Mo(°8Ni,3p2n). Mass-separated. Isotopic identification was made on the basis of coincidences

with Er x-rays. Measured: yy, y(t), Xy.
Others: 1982No13, 1984HaZD.

ISTEL Levels

EdeveDT 77 | Edeven yrk E(level)t yrk

00  (727) | 217445 2921.4 4
801.52 (9/27) | 221274  (15/2%) 303122 (11/27,13/27)

114032 (13/2%) | 2313.6 10 303733 (9/27,11/2°)

1496.4 2 (9/27) | 2329.6 10 3094.1 8

1511.5 3 2449.4 4 3110 3

1548.6 2 (11/27) | 2451.16 321256 (9/2,11/2,13/27)

1683.6 3 2611.3 4 3270.5 5

172093 (11/2%) | 27762 5 3288.3 6

207533 (13/2%) | 28748 5 3341 3

2165.1 4 2916.73  (11/27,13/27) | 3766.8 8

T From least-squares fit to Ey’s.
* From ‘Adopted Levels’.

&,B7 radiations

20-Nov-2008

E(decay) E(level) 1B ¥ It Log ftT I(e+ ﬂ*)ﬂ: Comments

(3.72><1()3 3) 3766.8 0.19 7 027 9 5.4 0.46 16 av EB=1218 12; eK=0.495 6; €L.=0.0757 9;
eM+=0.0225 3

(4.14><1()3 3) 3341 0.29 7 0.28 6 5.5 0.57 13 av EB=1413 12; eK=0.404 6; €L.=0.0617 §;
eM+=0.01831 24

(4.2()><1()3 3) 3288.3 0.46 4 0.42 3 5.3 0.88 7 av EB=1437 12; eK=0.394 5; eL=0.0601 8;
eM+=0.01784 24

(4.21><1()3 3) 3270.5 08516 07514 5.1 1.6 3 av EB=1445 12; eK=0.391 5; eL.=0.0596 8;
eM+=0.01768 23

(4.27><1()3 3) 32125 05516 04514 53 1.0 3 av EB=1472 12; eK=0.380 5; eL=0.0579 8;
eM+=0.01718 23

(4.37><1()3 3) 3110 0.30 3 0.23 2 5.6 0.53 5 av EB=1519 12; eK=0.361 5; eL=0.0550 8;
eM+=0.01631 22

(4.39><1()3 3)  3094.1 0.15 3 0.12 2 5.9 0.27 5 av EB=1526 12; eK=0.358 5; eL=0.0546 8;
eM+=0.01618 22

(4.45><1()3 3) 30373 294 203 4.7 496 av EB=1553 12; eK=0.348 5; eL.=0.0530 7;
eM+=0.01572 21

(4.45><1()3 3) 3031.2 44 4 3.13 4.5 757 av EB=1555 12; eK=0.347 5; eL=0.0529 7,
eM+=0.01568 21

(4.56><1()3 3) 29214 152 09412 5.0 243 av EB=1606 12; eK=0.328 5; eL=0.0500 7;
eM+=0.01483 20

(4.57><1()3 3) 2916.7 736 4.7 4 4.3 12 1 av EB=1608 12; eK=0.327 5; eL=0.0499 7,
eM+=0.01479 20

(4.61)(103 3) 2874.8 1.12 06915 52 1.84 av EB=1628 12; eK=0.321 5; eL.=0.0488 7;

Continued on next page (footnotes at end of table)

eM+=0.01448 20
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1990Ak01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1988Ba02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1990Ak01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1988Ba02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1982No13,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984HaZD,B
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15lrm ¢ decay (4.17 s)

1990AKk01,1988Ba02 (continued)

€," radiations (continued)

E(decay) E(level) 18" f I+ Log ftT I(e+ ﬂ*)ﬁj Comments

(4.71><1()3 3) 2776.2 062 0317 5.5 093 av EB=1673 12; eK=0.305 4; €L.=0.0464 7,
eM+=0.01377 19

(4.87><1()3 3) 2611.3 193 0.94 14 5.1 2.84 av EB=1750 12; eK=0.281 4; €L.=0.0427 6;
eM+=0.01266 17

(5.O3><1()3 3) 2451.1 0323 0.14 2 6.0 0.46 5 av EB=1824 13; eK=0.259 4; €1.=0.0394 6;
eM+=0.01168 16

(5.O3><1()3 3) 2449 .4 1.2 1 0536 5.4 1.7 2 av EB=1825 13; eK=0.259 4; €1.=0.0394 6;
eM+=0.01167 16

(5.15><1()3 3) 2329.6 0.71 14 0.29 6 5.7 1.02 av EB=1881 13; eK=0.244 4; €1.=0.0371 5;
eM+=0.01098 15

(5.17><1()3 3) 2313.6 0.78 14 0326 5.6 1.12 av EB=1888 13; eK=0.242 4; £€1.=0.0368 5;
eM+=0.01090 15

(5.27><1()3 3) 2212.7 0.09 5 0.08 4 8.31u 0.17 9 av EB=1903 12; eK=0.402 4; €[.=0.0623 7,
eM+=0.01852 19

(5.31><1()3 3) 2174.4 0577 0.21 2 5.8 0.78 9 av EB=1953 13; eK=0.226 3; €[.=0.0343 5;
eM+=0.01016 14

(5.32><103 3) 2165.1 1.8 1 0.65 5 5.3 2.4 2 av EB=1958 13; eK=0.225 3; €[.=0.0341 5;
eM+=0.01012 14

(5.41><103 3) 2075.3 1.11 0395 5.6 152 av EB=1999 13; eK=0.215 3; €L.=0.0326 5;
eM+=0.00968 13

(5.76><103 3) 1720.9 0.72 021 5.9 093 av EB=2166 13; eK=0.1812 23; €L.=0.0275 4;
eM+=0.00814 11

(5.80x103% 3)  1683.6  <0.13 <0034  >67 <0.16 av EB=2183 13; eK=0.1780 23; £L=0.0270 4;
eM+=0.00800 10

(5.94x10% 3) 15486 328 08020 53 4.0 10 av EB=2246 13; eK=0.1670 21; £L.=0.0253 4;
eM+=0.00750 10

(5.97><1()3# 3) 1511.5 065 0.117 6.1 076 av EB=2264 13; eK=0.1641 20; €.=0.0249 3;
eM+=0.00737 9

(5.99><1()3 3) 1496.4 245 0.58 12 5.5 3.06 av EB=2271 13; eK=0.1630 20; €L.=0.0247 3;
eM+=0.00732 9

(6.34><1()3 3) 1140.3 357 0.70 13 5.5 42 8 av EB=2439 13; eK=0.1384 17; €L.=0.02096 25;
eM+=0.00621 8

(6.68><1()3 3) 801.5 34 3 576 4.6 40 4 av EB=2599 13; eK=0.1192 14; €L.=0.01803 21;

T All values are considered as approximate due to large energy gap of about 3.7 MeV between Q value and highest known

populated level.

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

Iy normalization: Z(I(y+ce)(y’s to g.s.))=100. No & decay to g.s. is expected. Unplaced intensity of~7 units (y rays above

y(®'En

&eM+=0.00534 7

1100 keV) is considered in this normalization. Iy normalization=0.66 3 if unplaced intensity is ignored.
Some of the unplaced y rays above 1000 keV may belong to the decay of the 8-s isomer.

E,f  1,7®

E;(level)

x

Ef

Vs
i

Mult.i

(0%

&

Comments

13694 024 3

2212.7

(15/2%)

2075.3 (13/2%)

Continued on next page (footnotes at end of table)

M)

1.162 19

6; @(N+..)=0.00869 15

a(K)=0.975 16; a(L)=0.1457 24; a(M)=0.0323
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1990Ak01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1988Ba02,B
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51Tm £ decay (4.17s)  1990Ak01,1988Ba02 (continued)

y(15 1Er) (continued)

E, L@ Eievel) ” Bf V0 Mukt o o& Comments

@(N)=0.00754 13; a(0)=0.001090
18; a(P)=6.01x107> 10

%2145 4 0.12 4
¥219.9 4 0.076 8
2249 4 0429 17209 (112 1496.4 (9/27)  [El] 0.0384  a(K)=0.0323 5; a(L)=0.00475 7;
@(M)=0.001048 16;
@(N+..)=0.000277 4
@(N)=0.000242 4; a(0)=3.37x107>
5; a(P)=1.620x107° 24
413 6 0.17 4
27296 0.33 7
%3327 6 0.57 12
33836 0299 11403  (13/2%) 801.5 (9/27) (M2) 0.373 ®(K)=0.301 5; a(L)=0.0556 9;
@(M)=0.01269 20; a(N+..)=0.00341
6
@(N)=0.00297 5; a(0)=0.000424 7;
a(P)=2.21x107 4
35356 044 11 20753  (13/2%) 17209 (1127) (M1) 0.0861  &(K)=0.0725 11; a(L)=0.01061 I6;
@(M)=0.00235 4; a(N+..)=0.000632
10
@(N)=0.000548 8; a(0)=7.94x107>
12; a(P)=4.42x1076 7
354.2%a ¢ 042 13 14964  (9/27) 1140.3 (13/2%)
¥380.0 3 0.79 8
408.3%a 3 0576 15486  (11/27) 11403 (13/2%)
%417.1 3 0.57 6
X446.7 4 0.54 5
%4786 6 1.07 21
526.7 4 22312 20753  (132%) 1548.6 (11/27) [El] 0.00498  @(K)=0.00423 6; a(L)=0.000590 9;

@(M)=0.0001297 19;
@(N+..)=3.46x107° 5

@(N)=3.01x107° 5; a(0)=4.29x1076
6; a(P)=2.27x10"7 4

580.6 3 273 17209  (11/2%) 1140.3 (13/27)  M1) 0.0238  a(K)=0.0201 3; a(L)=0.00289 4;

@(M)=0.000639 9;
@(N+..)=0.0001719 25

@(N)=0.0001491 21;
@(0)=2.16x107 3;
a(P)=1.212x1076 17

X677.6 4 024 5

692.8%4 7 0.666 14964  (9/27) 801.5 (9/27)

718.0%4 4 0.677 22127  (15/2%) 1496.4 (9/27)

765.8 4 0754 24494 1683.6

801.5 3 100 5 801.5  (9/27) 0.0 (7/27)  [Ml1] 0.01062  (K)=0.00898 13; a(L)=0.001278
18; a(M)=0.000282 4;
@(N+..)=7.58x107> 11

@(N)=6.57x107> 10;

@(0)=9.55%x107° 14;
a(P)=5.38x10""7 8

818.6 10 0.589 30312  (11/27,13/27) 2212.7 (15/2*)

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1990Ak01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1988Ba02,B
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15lrm ¢ decay (4.17 s)

1990AKk01,1988Ba02 (continued)

y(15 1Er) (continued)

E),T IyT @ E;(level) I Ef J ; Mult.f o& Comments
850.1 7 0.69 23 3766.8 2916.7 (11/27,13/27)
X865.5 7 0.49 5
¥893.5 6 0.41 4
919.3 4 0459 17209 (1129 801.5 (9/27)
%929.1 4 0225
935.1 7 0408  2075.3 (13/2%) 11403 (13/2%)
956.1 7 0275 30312  (11/27,13/27) 2075.3 (13/2%)
X962.4 7 0.42 9
1071.3 10 0326 22127  (15/2%) 11403 (13/2%)
1092.7 4 0.63 10 2776.2 1683.6
%1097.4 6 0.79 24
1123.2 4 1337 32883 2165.1
11402 3 156 8 1140.3 (13/2%) 0.0 (7/27) E3 0.00539  (K)=0.00440 7;
(L)=0.000771 11;
@(M)=0.0001742 25;
@(N+.)=4.66x107° 7
@(N)=4.04x1073 6;
@(0)=5.67x107° §;
a(P)=2.66x107"7 4;
@(IPF)=2.46x10""7 5
1199.0 10 03216 29214 17209 (11/2%)
13262 5 1.64 16 2874.8 1548.6 (11/27)
1363.6 3 49825 2165.1 801.5 (9/27)
1368.0 4 0949 29167  (11/27,13/27) 1548.6 (11/27)
13729 4 122 12 21744 801.5 (9/27)
14114% 7 0579 22127 (152%) 801.5 (9/27)
X1455.5 5 0.84 13
1483.0 7 0.8427 30312  (11/27,13/27) 1548.6 (11/27)
1488.5 4 154 3037.3 (9/2,11/27) 1548.6 (11/27)
1495.8 4 737 1496.4  (9/27) 0.0 (7/27)
1511.5 3 288 1511.5 0.0 (7/27)
1525.9 4 1.8 4 3037.3 (9/27,11/27) 1511.5
1535.6 3 235 30312 (11/27,13/27) 1496.4 (9/27)
15485 3 13213 15486  (11/2) 0.0 (7/27)
1549.6 9 1.52 16  3270.5 1720.9 (11/2%)
1586.5 6 0.6 3 3270.5 1683.6
1635.5 8 0.7 4 2776.2 11403 (13/2%)
1683.5 4 1.85 19 1683.6 0.0 (7/27)
¥1685.7 6 0.83 17
*1761.7 7 0.80 8
X1764.2 4 243 15
1777.1 10 1.0 3 2916.7  (11/27,13/27) 1140.3 (13/2%)
1809.8 3 426 2611.3 801.5 (9/27)
1890.8 3 3.1923 30312  (11/27,13/27) 11403 (13/2%)
1953.7 7 0416  3094.1 11403 (13/2%)
2071.7 7 1.0 4 3212.5 (9/2%,11/2,13/27)  1140.3 (13/2%)
20733 6 115 2874.8 801.5 (9/27)
2115.1 3 16.9 9 2916.7  (11/27,13/27) 801.5 (9/27)
2120.1 4 22914 29214 801.5 (9/27)
%2140.2 7 0.41 12
%2199.6 7 0.80 8
2229.7 4 447 3031.2  (11/27,13/27) 801.5 (9/27)
2236.0 4 254 3037.3 (9/27,11/27) 801.5 (9/27)
22448 7 0.64 16
2313.6 10 1.83 2313.6 0.0 (7/27)

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1990Ak01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1988Ba02,B
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15lrm ¢ decay (4.17 s)

1990AKk01,1988Ba02 (continued)

y(15 1Er) (continued)

E,f L@ Eidevel) 7 E; i
2329.6 10 1.5524  2329.6 0.0 (7/27)
24119 10 044 14 32125  (92+,11/2,1327)  801.5 (9/27)
244956 179 18  2449.4 0.0 (7/27)
2451.16 0707  2451.1 0.0 (7/27)
246979 0324 32705 801.5 (9/27)
2539225 0.87 18 3341 801.5 (9/27)
2921725 1.0125 2921.4 0.0 (7/27)
3037525 163 30373 (927,11/27) 0.0 (7/27)
3110 3 0816 3110 0.0 (7/27)

T From 1990Ak01. 1988Ba02 report nine most intense 7y rays.

¥ From ‘adopted gammas’.

# y not reported by 1997C024 in BIEr IT decay (0.58 s) study, where the level was also populated. 1997C024 state that some of
the y-transition placements by 1990Ak01 are in conflict with their work. apparently, the details of work by 1997Co024 are in a
thesis by R. Collatz, KFA Julich (1994) (reference 8 in 1997C024).

@ For absolute intensity per 100 decays, multiply by 0.66 3.

& 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.
* v ray not placed in level scheme.



https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1990Ak01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1988Ba02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1990Ak01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1988Ba02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1997Co24,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1997Co24,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1990Ak01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1997Co24,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1997Co24,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Ki07,B
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Legend

I < 2%xIpe
I, < 10%x 17
Iy > 10%x 1

51T ¢ decay (4.17 s)

1990Ak01,1988Ba(2

Decay Scheme

Intensities: 11, per 100 parent decays

L (11/27) 0.0
° Coincidence 417s 11
%e +%B+=100.0 Qe=7484 26
151
6o Ty,
Qb'? +
R / 1B Ie Log ft
3 -— —
<]
& 3766.8 0.19 0.27 5.4
AN
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SN
f?f? v Qﬂ‘lb(")\ >
7 Szcﬁ e S 3341 / 0.29 0.28 5.5
SEF 2o, 32883 046 042 53
RS ESNIRIE 3270.5 0.85 0.75 5.1
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= = IR EEX AN DES
9/2=,1127) NS GENAC g 5\7':9'@ \\\QQQ NS 3037.3 2.9 2.0 4.7
(1172713727 VIS TeRE L 3031.2 4.4 3.1 45
_ 7ifffiffifififififififgﬁghé@@? 29214 L5 094 5.0
(1172713727 / 2916.7 73 47 43
2874.8 1.1 0.69 52
(15/2%) 2212.7 / 0.09 0.08 8.3
2165.1 / 1.8 0.65 5.3
(13/2%) 2075.3 1.1 0.39 5.6
/
ain® 1720.9 4,/ 0.7 02 5.9
1683.6 /, <0.13  <0.034 >6.7
(1127) 1548.6 4, 32 0.80 5.3
1511.5/ 0.6 0.1 6.1
27) 1496.4 24 0.58 5.5
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Legend

° Coincidence

Iy < 2%xIy®
Iy < 10%x Iy
I, > 10% ><I‘;"”
v Decay (Uncertain)

I51Tm ¢ decay (4.17 s)

1990AKk01,1988Ba02

Decay Scheme (continued)

Intensities: I, per 100 parent decays

%e + %B+=100.0
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11/2°)
Q:=7484 26

151
69 Tgy

0.32
1.2

0.71
0.78

0.09
0.57
1.8

3.5

34

00, 417s11
Ie Log ft
0.3 55
0.94 5.1
0.14 6.0
0.53 5.4
0.29 5.7
0.32 5.6
0.08 8.3
0.21 5.8
0.65 5.3
0.39 5.6
0.2 5.9
<0.034 >6.7
0.80 5.3
0.1 6.1
0.58 55
0.70 5.5
5.7 4.6
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