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INTRODUCTION

This is an updated edition of the 2000
booklet of the same name’. The 2000 edition
is being archived for the US, DOE nuclear material
inventory control (see p. vii).

This booklet presents selected properties
of all known nuclides and their known isomeric
states. Properties of ionized atoms are not included.

The data given here are taken mostly from the
adopted properties of the various nuclides as
given in the Evaluated Nuclear Structure Data
File (ENSDF)[1]. The data in ENSDF are
based on experimental results and are published
in Nuclear Data Sheets[2] for A>20 and in
Nuclear Physics[3] for A<20. For nuclides
for which either there are no data in ENSDF
or those data that have since been superseded,
the half-life and the decay modes are taken
either from recent literature[4] or from other
sources, e.g., [5]

For other references, experimental data,
and information on the data measurements,
please refer to the original evaluations [1-3].
The data were updated to January 15, 2005.

TThe first Nuclear Wallet Cards was produced
by F. Ajzenberg—Selove and C. L. Busch
in 1971. The Isotopes Project, Lawrence Berkeley
National Laboratory, produced the next
edition in 1979 based upon the Table of
Isotopes, 7tM edition (1978)[9]. The
subsequent editions, the third in 1985, the
fourth in 1990, the fifth in 1995, and the
sixth in 2000 were produced by J.K. Tuli, NNDC.
In 2004, Nuclear Wallet Cards for Radioactive
Nuclides aimed at Homeland Security personnel
was produced by J.K. Tuli, NNDC (see p. vii).
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Explanation of Table

Column 1, Nuclide (Z, El, A):

Nuclides are listed in order of increasing
atomic number (Z), and are subordered by
increasing mass number (A). All isotopic
species, as well as all isomers with half-life
>0.1 s, and some with half-life>1 ms which decay
by SF, o or p emissions, are included. A nuclide
is given even if only its mass estimate or its
production cross section is available. For the
latter nuclides half-life limit or an approximate
value is given as estimated from systematics [5].

Isomeric states are denoted by the symbol
"m" after the mass number and are given in
the order of increasing excitation energy.

The 235U thermal fission products, with
fractional cumulative yields>10"°, are
italicized in the table. The information on
fission products is taken from the ENDF/B-VI
fission products file [8].

The names and symbols for elements are those
adopted by the International Union of Pure and
Applied Chemistry (2004). No names and symbols
have as yet been adopted for Z>111.

Column 2, J=n:

Spin and parity assignments, without and
with parentheses, are based upon strong
and weak arguments, respectively. See the
introductory pages of any issue of
Nuclear Data Sheets[2] for description
of strong and weak arguments for J=n
assignments.
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Explanation of Table (cont.)

Column 3, Mass Excess, A:

Mass excesses, M—A, are given in MeV (from [6])
with A(12C)=0, by definition. For
isomers the values are obtained by adding
the excitation energy to the A(g.s.) values.
Wherever the excitation energy is not known,
the mass excess for the next lower isomer
(or the g.s.) is given. The values are given to
the accuracy determined by uncertainty in A(g.s.)
(maximum of three figures after the decimal).
The uncertainty is <9 in the last significant
figure. An appended "s" denotes that the value
is obtained from systematics [6].

Column 4, Ty,I" or Abundance:

The half-life and the abundance (in bold face
from [7]) are shown followed by their units ("%"
symbol in the case of abundance) which are
followed by the uncertainty, in italics,in the
last significant figures. For example,
8.1 s 10 means 8.1+1.0 s. For some very
short-lived nuclei, level widths rather than
half-lives are given. There also, the width is
followed by units (e.g., eV, keV, or MeV)
which are followed by the uncertainty in
italics, if known. As stated above when a
limit or an approximate value is given it is
based on systematics (sy), mostly from [5]. A '?'
in this field indicates that Ty is not known.

For 2B~ and 2¢ decay only the lowest value
of their several limits (e.g., for Ov or 2v,
etc.) is given.

If a new measurement of half-life, has since
become available it is presented in place of
the evaluated value in ENSDF.



Explanation of Table (cont.)

Column 5, Decay Mode:

Decay modes are given in decreasing strength
from left to right, followed by the percentage
branching, if known ("w" indicates a weak
branch). The percentage branching is omitted
where there is no competing mode of decay or
no other mode has been observed. A "?" indicates
an expected but not observed mode of decayl[5].
The various modes of decay are given below:

B_

€

IT

n, p, o, ...

2B-, 3a, ...

B~ decay

¢ (electron capture), or
e+B*, or Bt decay

isomeric transition
(through y or conver—
sion—electron decay)

neutron, proton,
alpha, ... decay

spontaneous fission

double B~ decay (B~B7),
decay through
emission of 3 a's, ...

delayed n, p, 0, ...
(emission following B~
decay)

delayed p, o, SF, ...
(emission following €
or B* decay)
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NNDC Web Services

The centerfold presents the NNDC home page on the
web (www.nndc.bnl.gov). The greatly expanded
NNDC web service offers a wealth of Nuclear Physics
information which includes analysis programs,
reference data, and custom—tailored retrievals
from its many databases.

DOE Standard for
Nuclear Material Inventory

The 2000 edition was adopted as the standard by the
the Department of Energy for the purposes of their
nuclear material inventory. The 2000 edition, as
well as, the current version are available through
the NNDC web site, www.nndc.bnl.gov/wallet/.

Homeland Security

Nuclear Wallet Cards for Radioactive Nuclides, a
reference for homeland security personnel based on
this booklet was published in March 2004. The booklet,
although limited to radioactive nuclides, contains
additional radiation information. It is available on
the web as well as in printed form from NNDC.
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Nuclide
Z El1 A
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1 H

2 He
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Nuclear Wallet Cards

Jn
1/2+
1/2+

1/2+
2—

(1/2+)
0+
3/2—
0+
3/2—

(8/2-)

3/2—
3+
3/2—

3/2-
2-

A
(MeV)
8.071

7.289
13.136
14.950
25.9
32.9
41.9
49s

14.931
2.425
11.39
17.595
26.10
31.598
40.94
48.81

29s
25.3
11.68
14.087
14.908
20.947
24.954
33.05
40.80

50.1s

38s
18.375
15.770
4.942
11.348
12.607
20.174
25.08
33.25
40.0

49.8s
57.7s

43.6s
27.87
22.921
12.416
12.051
8.668
13.369
16.562
23.66
28.97

T%, T, or
Abundance

10.24 m 2

99.985% 1
0.015% 1
12.32y 2
4.6 MeV 9
5.7 MeV 21
1.6 MeV 4

29x10°23 y 7

0.000137% 3

99.999863% 3
0.60 MeV 2

806.7 ms 15
150 keV 20
119.0 ms 15
65 keV 37
0.17 MeV 11

unstable
6.03 MeV
=1.5 MeV
7.59% 4
92.41% 4
838 ms 6
178.3 ms 4
1.2 MeV 3
8.59 ms 14

<10 ns
?
92 keV 6
53.22d 6
6.8eV 17
100%
1.51x108y 6
13.81s 8
21.49 ms 3
2.7x10721 s 18
4.84 ms 10

<200 ns
<200 ns

unstable
1.4 MeV 2
770 ms 3
0.54 keV 21
19.8% 3
80.2% 3
20.20 ms 2
17.33 ms 17
12.5ms 5
9.93 ms 7

Decay Mode

-, p-o
B-, p-n 50.8%
n

B-, B-nc.0.027%,

p-n

n?

P

P, o

B

o

B—

B-, B-0.3.1%
B-, Bn<1%
n

-, p-n 94%,
B—2n 6%

n?

2n?

2p?

p, o

€, ea

P,

B-, B-30.1.58%
p—, p-n 6.04%
B—, B-n 93.6%,

B-2n 0.4%



Nuclide
Z El1 A

5 B

7

o

16
17

18
19

23

24
25
12
13
14
15

17
18
19
20

Nuclear Wallet Cards

Jn
0—
(3/2-)

(4-)
(3/2-)

0+
(3/2-)

3/2—
0+
1/2—

1/2+
0+

0+
(1/2+)
0+

(1-)

1/2+
1+

1/2—

1/2—
2-
1/2—
1-

(1/2-)

A
(MeV)
37.08
43.8

52.3s
59.4s

35.09
28.910
15.699
10.650
0.000
3.125
3.020
9.873
13.694
21.04
24.93
32.42
37.6
46.0s
53.3s

38.8
24.62
17.338
5.345
2.863
0.101
5.684
7.87
13.11

15.86
21.77
25.25
32.0

47.5s8
56.5s

32.05
23.112
8.007
2.856
—4.737
-0.809
-0.781
3.335
3.797

T#, T, or
Abundance
<190 ps n
5.08 ms 5 B—, B—n 63%,
B-2n 11%, B-3n 3.5%,

Decay Mode

B—4n 0.4%
<26 ns n?
2.92 ms 13 B-, B-n 72%,
B-2n 16%

230 keV50 p,a
126.5 ms 9 e, ep 83%, ea 17%

19.26s 5 €
20.334m24 ¢

98.89% 1

1.11% 1

5700y 30  PB-
2.449s 5 B-

0.747s8 B, p-n9%
193 ms 13 B-, B-n 32%
92 ms 2 p—, p-n 31.5%
49 ms 4 B-n 61%, B-

14 ms +6-5 B—, B-n72%

<30 ns n?
6.1 ms +14-12 B-, B-n61%,
B—2n>0%

20x10723y 14 p?
1.58 MeV +75-52p

11.000 ms 16 ¢
9.965 m 4 €
99.634% 20
0.366% 20

7.13s2 B, B0 1.2x1075%
4.173s 4 B-, Bn95.1%
624 ms 12 P-, B-n 14.3%,
B-o12.2%

271 ms 8 B-, B-n54.6%
130 ms 7 B-, B-n57%

85 ms 7 B-, B—n 81%

18 ms 4 B-, B—n 36%,

B—2n<13%
14.1 ms +12-15 B—, P-n 42%,
B-2n 8%
<52 ns n?
<260 ns n?

0.40 MeV 25 p
8.58 ms 5 e, ep=100%
70.641520 e
122.24 s 16 €
99.762% 16
0.038% 1
0.200% 14
26.88s 5 B-
13.51s5 B-
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