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The dependence of indirect exchange interaction parameters of semimagnetic
semiconductor Cd1-xMnxTe on wave vector of Brillouine zone is analyzed taking into
account its real band structure. Calculation of band structure is carried out in the
framework of sps* tight-binding model, which basis includes 3d-states of Mn ion.
Proposed model gives the values of Zeeman splitting of band states that are close to
experimental data. The dependence of exchange interaction parameters on the content
of Mn ion is studied.
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ELECTRON ENERGY STRUCTURE OF
THE SIXGE1-X SOLID SOLUTIONS

 C����!��������"�
	7�1�8���"�	9
����������� 2001

�%&��8% ��%����*)�%��,�����'�)�!�,�+/�*)�����, Ge ,�) ��0�8��%&!��, �SixGe1-x

�� ��7��<���,� 6��*5,%����� �%*��2�%3� ���*)�%��%3� '�+)����� ��)��5(� '�.,�2�
)%�,����%7!�+�1 ���+2���&.,-��%.��7�&�+,��(*��� *�1!�=�6��*5,3���%8��'��7%�
*�8� ���*)�%�, � )��/�%+*,� 8 ��,���)��.��,� &%��,� ����',3� Si� ,�Ge� *��4�� �&'%0<��
1)2+(� &��*+/���.��)%.���,<��%&��8% ��,� &��.�)%0%.��)%.��8��/�,%���8�/+� 0%�
/%)��5,��, ����( ���%��4%� �%*%�,�*%�5��)��5,3�Si x�	�
��&%��,�����',3����*)�%�, 
/�% ,0�%+),���0%����8�L1c )�� �X1c� ,0�,&�(1)2+(�),�2*����� +%),�!�+)*�� ����)%7)%
%)��.�=)2+(�7�'�)%0%���������/, /�% ,0��*����(*%.��-������&�7%�%���%3�&%��
.��-�� ,0�����%',!�%3���!�+)%.��Si������7,�2-�� ,0�)�*%3���!�+)%.��Ge.

The electronic energy bands of Si, Ge and solid solutions SixGe1-x have been
evaluated by means of the local electronic density functional approximation. The
Hamiltonian matrix has been calculated on mixed basis including the core Bloch states
and plane waves. The band energies in Si and Ge obtained here are in better agreement
with experiment than ones calculated within the atomic norm-conserving ab initio
pseudopotential approach. We found that in the vicinity of Si concentration x=0.25 the
band energies of conduction electrons at L1c and X1c differs each other by 10-2 eV, and
therefore we deal with multivalley semiconductor, in which the band gap is less than in
pure Si and greater than in pure Ge.
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