7g. Constants of Diatomic Molequles

K. P. HUBER

National Research Council of Canada

S

Ezplanation of Columns in Table 7g-1

(1) Identification of molecule.

(2) Mass numbers of the constituent atoms to which the data refer. If, in the
original paper, the mass numbers are not clearly specified, or, if the data refer to
the normal isotopic mixture, the mass numbers for the most abundant isotope
are given in parentheses.

(3) Reduced mass u in unified atomic mass units (3*C = 12.0000000). Precise
atomic masses were taken from the 1961 nuclidic mass table [L. A. Konig, J. H. E.
Mattauch, and A. H. Wapstra, Nucl. Phys. 31, 18 (1962)].

(4) Designation of the ground state of the molecule. For multiplet II, 4, . . .
states the spin-orbit coupling constant A has been added.

(5) (6) (8) (9) Rotational constant B..

Rotation-vibration interaction constant a.

(from B, = B, — av + 'i’) 4+ -9

Vibrational frequency w..

Agharmonic constant wez. (from G(v) = -

we(v + }) — wz o + PP+ - o)

All constants in em™!. They are derived from the analyses of molecular spectra
in the microwave, infrared, visible, and vacuum uv region. For IZT states, the
constants in these columns corréspond to the coefficients Yo1, — Y11, Yio, and
— Y3, respectively, in the Dunham series expansion for the term values

Tos = ) Yinlo + P + D
im

(7) Equilibrium internuclear distance r, in A, calculated without correction from

- (em)’
Te = RricuB.

(10) Dissociation energy Do° in electron-volts (eV). Data obtained by a large variety
of both spectroscopic and thermochemical methods have been included.

Uncertain quantities are enclosed in parentheses ( ). Quantities in square
brackets [ ] in columns {5) and (8) refer to Bo'and AG(}) respectively. * after w
and w.z. indicates that these numbers are for the natural isotopic mixture rather than
for the isotope specified in column (2).

The physical constants and conversion factors given in Appendix VII of the follow-
ing book have been used throughout: G. Herzberg, “Electronic Spectra and Electronic
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Structure of Polvatomic Molecules,” D. Van Nostrand Company, Inc., Princeton,
N.J., 1966.

The data included in the table are taken from a new compilation of vibrational and
rotational constants for the electronic states of all known diatomic molecules. This
compilation is presently being prepared by G. Herzberg and K. P. Huber and will
provide further details and the literature references. A critical table of dissociation
energies has recently been published by A. G. Gaydon in his book ‘Dissociation
Energies and Spectra of Diatomic Moiecules,” 3d edition, Chapman & Hall, Ltd.,
London, 1968. :
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