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8b. Properties of Nuclides

DAVID T. GOLDMAN

National Bureau of Standards

Table 8b-1 lists the properties that serve to characterize stable and radioactive
nuclides. They are shown in order of ascending atomic numnber. The stable iso-
topes which constitute the naturally occurring elements are distinguished by boldface
type. The literature was reviewed through December, 1968. In the interests of
legibility and conciseness, no specific references are given with the table. Detailed
information sbout the nuclides can be found in the list of general references that
immediately precedes the table. The numbers cited here hav: been rounded off to
the last significant figure before the uncertainty.

The first three columns of the table give for each element the atomic number,
accepted symbol, and name. For the isotopes within each element, columns 4 and
5 give 4, mass number, and N, number of neutrons. The atomic number is Z, and
A=2Z+4+N.

Column 6 lists the mass excess, or the difference between the actual weight of the
nuclide and 4, in milliatomic mass units (1 amu = 931.481 MeV). The scale is
chosen such that the atomic mass of 12C is exactly 12, and, hence, the mass excess of
12C is identically zero. The values are taken mainly from the analysis of Mattauch,
Thiele, and Wapstra {1}, and from a later revision by Wapstra for 4 > 212 [2].
References 1 and 2 also contribute to column 12, the beta-decay Q values, the energy
difference between the ground states of parent and daughter nuclei.

Two major sources of radioactive decay data are the products of the Nuclear Data
Group at Oak Ridge National Laboratory {3} and the “Table of Isotopes’” compiled
at Lawrence Radiation Laboratory [4]. Except for more recently available data,
these two references form the general source of most of the material given in columns
7, 8, 11, and 13. Qther references to limited regions of the periodic table are the
series prepared by Ajzenberg-Selove and Lauritsen [7] for 4 £ 20 and Endt and
Vander Leun (8] for 11 < Z < 21.

The isotopic abundances of the naturally occurring isotopes are shown in boldface
in column 8 and are those given by Fuller and Nier {5]. Cofumns 9 and 10 present
the nuclear magnetic moments (in nuclear magnetons) and quadrupole moments
(in barns), respectively. They are taken from an evaluation by Fuller and Cohen [6],
which also provides data for the spins and parities of the nuclides (column 7).

Column 11 gives the decay particle, the most important decay energies in MeV and,
in parentheses, the probability, in percent, of this decay energy in each transition.
Column 13 gives similar information for the main gamma radiation.

Column 14 presents the 2,200-m/s (often called “thermal’’} neutron-absorption
cross section. It is taken from the analysis of Goldman, et al. [9].

Much of the work presented here was initizted in the preparation of the “Chart of
the Nuclides,”” the latest of which is the ninth edition [10].
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