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Abstract
Quantum-mechanical description of the X-ray scattering by the many-electron atom
in a permanent external electric field is developed in terms of the perturbation theory.
Explicit expression for the electric field-induced addition to the atomic scattering
factor is derived and calculations for some atoms are performed. It was found that the
change of the X-ray structure factor due to an electric field is too small to be detected

with existing experimental techniques.

The general expression for the electric-field induced contribution to the X-ray atomic

structure factor in a single-determinant approximation has the form (2.5),(2.9):
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Owing the orthogonality of the spin functiongs) in the atomic spin-orbitals
#(x) =@(r)neE), the calculation of (A.1) is reduced to the computation of the following

integrals over the position-space variable r:
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Present the atomic orbitals as an expansion over the Slater-type functions

¢.(r)=>dPo, ) (McWeenyé&Sutcliffe, 1976), which are determined as
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The expansion coefficients and exponential factorsf, for atoms from H till Xe

are given by Clementi& Roetti (1974). The integrals (A.2)-(A.3) are now transformed

to expressions
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Explicitly, the integrals (A.5) look as
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The radial parts of (A.7) and (A.8) are calculated using the formula
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The angular integrals
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are calculated using the recurrent relationship (Arfken, 1985):



and the normalization property
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It yields
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To calculate the integrals  (u|exp(-21iHr)|v) and
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El (u| exq— 2Hr )|v) in (A.6) we can apply the expansion
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(Arfken, 1985):
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H =(H sin Bcosy, H sin Bsiny,H cosp), r =(rsindcosg,rsindsing,r cosd), j,(27Hr) is a
spherical Bessel function aforder. Thus
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The radial integrals
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are calculated using formula (Stewart et al, 1965)
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whereyF; is hyper-geometrical function (Arfken, 198m)=7/2/H , B=a + 1+ a?)V?

The angular integrals
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are reduced to the Gaunt coefficiegt¢l ,m,,|,,m, ) (Bethe, 1964) defined by
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As a result, we arrive at simple expression
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