
Asian Magnetics Conference 2008 & KMS 2008 Winter Conference, December 10-13, 2008, Busan, Korea

62

(a)                                                        (b)

Fig. 1. Spin density contours on the (014) plan of each system in (a) clean 

δ-doped (b) defected systems in FM state. The solid (dashed) lines 
represent positive (negative) polarization.
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Recently, experimental and theoretical study reported that Carbon doped ZnO has ferromagnetism at room temperature [1]. 
Through the full potential linearized augmented plane wave method, we have explored the magnetism of 8.3% Carbon doped 
wurtize ZnO varying the relative position between two C atoms. The 2 x 2 x 3 unit cell size is considered in our calculations. 
This corresponds to the lattice parameters 6.499 Å, 6.499 Å, and 15.6163 Å in the a-, b-, and c-directions, respectively. This 
means that we have 48 atoms in a unit cell. We have found that the magnetic moment of C depends on relative position of C. 
When atomic distance between two C atoms is 6.136 Å (Type I), the magnetic moments of two C atoms are 0.44 µB and 0.43 
µB, respectively. However, two C atoms have magnetic moment of 0.22 µB with atomic distance 3.249 Å (Type II). In 
addition, we have compared the total energy between Type I and Type II, and Type II is more stable. This may imply that the 
C atoms tend to get closer, not preferring uniform distribution. Also, we will present the X-ray magnetic circular dichroism 
(XMCD) spectra.
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As new systems with high Curie temperature and 
large magnetic moments, digital alloy systems of 
transition metal δ-doped semiconductors have been 
suggested [1-2]. In this study, we investigated 
magnetism of Mn δ-doped GaSb where the atoms were 
allowed fully relaxed by calculation of total energy and 
force, using the all-electron full-potential linearized 
augmented plane wave method. General gradient 
approximation was employed to describe the 
exchange-correlation interaction among electrons. We 
consider two different systems to take the effect of an 
imperfect interface on the magnetism into account; 
clean δ-doped and replaced the nearest neighbor Ga 
with Mn. We have obtained quite interesting results. As 
well as the replaced system is more stable than the 
clean δ-doped system, the total energy difference (180 
meV) between the AFM and the FM states is also 
larger in the replaced system compared to that (90 
meV) of the clean one, which may result in higher 
Curie temperature of the replaced system [3]. 
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