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IntrodutionIn the reent years, experiments were performed to probe theoretial oneptsof eletri sreening in isolators on a mirosopi sale.
Outome:� The response of the harge density to the external eletri �eld is dominatedby the displaement of the Ga and As sublatties relative to eah other.� No explanation for the anisotropy in (�R=R)(E) (see �gures below) wasfound.) LAPW alulations with WIEN97 were performed to �nd an explanation.

ExperimentDetermination of the relative intensity variation �R=Rof weak reetions of GaAs aused by an homogeniousexternally applied eletri �eld.The measurements were performed at HASYLAB, D3with di�erent wavelengths. [1℄
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Calulations� DFT-program: WIEN97� the ode was modi�ed to simulate an external eletrial �eld by additionof a periodi potential Vext to the ESP.� Vext is onstruted of a series of osine funtions.� the superell (SZ) ontains 48 atoms:
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E� spae is separated into spheres around the atoms andthe remaining interstitial region.� alulation of the struture fators F by using thequasi-atomi struture fators fi from the spheres iloated near z = 0:25 or z = 0:75, respetively.
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Problems, approximations� SZ ) limited resolution in k-spae� limited auray due to numerial reasons) �eld strength is 100 times larger thanin the experiment� underestimation of band gaps by LDA-DFT: �!isolating property has to be heked� muÆn tin potential: interstitial region is notonsidered in F� alulation of �R=R: inlusion of| anomalous dispersion (f 0(�) + if 00(�))| thermal e�ets (Debye-Waller fator T )�R=R � (jFEj2 � jF0j2) = jF0j2F � (fGa + f 0Ga(�) + i f 00Ga(�)) TGa + (fAs + f 0As(�) + i f 00As(�)) TAs eikrr = r(E), fi = fi(E)
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ResultsClamped ion geometrie� alulations for V̂ext = 0, 50 and 100mRy (0, 350 and 700 kVmm�1)) reprodution of Resta's results [2℄.� �R=R < 10�3� Di�erene harge densities, Ek[�1 �1 �1℄
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Relaxed ion positions� riteria: no fores on the nulei) �(rAs � rGa) = 0:01�A (V̂ext = 50mRy)� ��r �xed is not altered� Di�erene harge densities, Ek[�1 �1 �1℄ �!
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dianonds: results of DFT alulationssolid lines: preditions of alulation with superposed atoms, r = r(E)) The e�et of the redistribution of the harge density is several orders ofmagnitude smaller ompared with the displaement of atoms
) strong anisotropy of (�R=R)(E) is not reprodued by DFT alulations
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