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PHYSICAL REVIEW A YOLUME 37, NUMBER 7 APRIL 1, 1988

Random-matrix method for the simulation of large atomic E1 transition arrays

B. G. Wilson, F. Rogers, and C. Iglesias
Lawrence Livermore National Laboratory, Livermore, California 94550
(Received 2 November 1987)

A computationally fast approximate method for the calculation of large atomic-dipole transition
arrays is proposed using an adaptation of Wigner’s random-matrix theory. Unlike the Gaussian or-
thogonal ensemble, off-diagonal matrix elements are populated statistically according to a bi-

Gaussian distribution function where elements are correlated according to the term value of the
parent shell.

B.G. Wilson, F. Rogers, and C. Iglesias,
Phys. Rev. A37, 2695 (1988).
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PHYSICAL REVIEW A VOLUME 44, NUMBER 9 1 NOVEMBER 1991

Simulation of atomic transition arrays for opacity calculations

J. Bauche, C. Bauche-Arnoult, and J.-F. Wyart
Laboratoire Aime Cotton, Bdtiment 505, 91405 Orsay, France

P. Dufty
Lawrence Livermore National Laboratory, Livermore, California 94550

M. Klapisch
Lawrence Berkeley Laboratory, Berkeley, California 94720
(Received 25 June 1991)

A method is proposed for simulating resolved transition arrays of ionized atom spectra in full inter-
mediate coupling. The wave number and intensity of each line in an array are picked at random from
separated but correlated distributions. Even though each line is not exactly reproduced, this procedure
yields the correct following characteristics of the supposedly symmetric array: total intensity; second
and fourth moments of the distributions of unweighted wave numbers, of intensity-weighted wave num-
bers, and of transition amplitudes; numbers of lines and sums of intensities in consecutive narrow energy
ranges. All the parameters of the distribution are obtained by means of compact formulas, or tabulated.
Applications to the arrays 4d*-4d*5p of Pd®" and 4d75s-4d"5p of Cd** are presented. Comparison with
the explicit results of the Slater-Condon method shows good agreement. It is proposed to use this
method for fast and reliable computation of Rosseland means and other opacity properties.

Phys. Rev. A44, 5707 (1991)
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FIG. 2. Two calculated spectra of the Pd®" 4d*-4d°5p array.
(a) Exact results of the Slater-Condon method. (b) Simulated
spectrum (Sec. IV A). Abscissas in em ™', ordinates in the same
arbitrary units in both plots.
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