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Abstract. The results of calculations of electrostizicture and magnetic propertiesoefl ;O3
doped by light elements (B, C and N) are preserfA#ictalculations were performed within the
density functional theory in the coherent poterdgipproximation. Several possibilities of the 6
at. % impurities distribution were considered: aggen, carbon and boron impurities (marked as
X in the general case) in oxygen sublattice f@d.9gX0.043, in interstitials — AlO3Xg 05 bothin
oxygen sites and interstitials — JDo.99X0.01J3X0.03 FOr each case, the calculations were
performed for nonmagnetic as well as magnetic stat¢he impurity atoms. It is found that both
for substitutional and interstitial impurities alp-element impurities induce spin-polarized states

around the Fermi level and reduce the band gap.@sA

1. Introduction

The ceramic materials are widely used in mechamigdlfunctional applications, and now be
crucial materials to support the modern technokgidumina or aluminum oxide (ADs) in its
various levels of purity is used more often thag atiner advanced ceramic materials [1]. It has
been used for decades in electrical componentgsfdrigh electrical insulation [2], and also in
mechanical parts for its high strength, and coommsand wear-resistance [3-5]. The corundum
phase of aluminaafAl,O3), which has a broad bandgap (8.3 eV), is widelgdus optical
devices. In the past two decades, a large amoungsafarch has been devoted to the optical
properties of materials based e@Al,0Os. Many of these properties are closely relateddimtp
defects, especially oxygen vacancies and impuritigeduced in bulku-Al,Os. It was found to
be very efficient (comparing with other dopants;tsas Ti, Mg, Y, Cr and Ni (see references in
[6])) to introduce carbon impurities to aluminumidx for enhancement of luminescent
sensitivity for radiation dosimetry [7]. Now the AT:03 is widely used in thermoluminescence
dosimetry (TLD) and optically stimulated luminescerdosimetry (OSLD) [8-9]. In comparison
with other luminous materials (such as doped LieFRtand GaSg), carbon doped AD; has

the advantages of high sensitivity, wide linearedossponse range (1@Go 10 Gy), and low
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