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Calculation of electronic and structure properties of the semi-conductor 
MgSe by using the FP-LAPW method 

H. Salehi*, H .Nazari 

Department of Physics, Shahid Chamran University, Ahvaz 
 

Abstract: In this paper, electronic structure, energy band structure and electronic density in cubic 
phase for semi-conductor MgSe are studied using WIEN2k package. This employs the Full 
Potential-Linearized augmented Plane Wave (FP-LAPW) method in the framework of Density 
Functional Theory (DFT) with generalize different approximations. The results showed a band 
gap of 2.4 eV at Γ point in the Birrouin zone. The calculated band structure and electronic 
structure of MgSe agree with the previous experimental and theoretical reports, as do the charge 
distribution indicated that the bond the Mg and Se is ionic with the one of the properties MgSe. 
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�� J�.U }�5� ��.� �� l94�� 3�/��#� �\��(� �\ � $,
��� �� H �5� 7 .P;% ��)��+ M�Q�l�� (�B��(� �'�.'"

��#�AC� l94�� 3�/ N#D/� P$;(C 3�/ MgSe�6G;� -�	�� -
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� -�
 3�/��#� �B��(�  4($7sAC� Se  �5� �$	 n ��.� �C �� 

�B ���=�� >�4$7�� �\��(� &#!h 3�/ s AC�Mg ��.� �C �� 

 n ��.� 3j�7 �� *$� 3*$"�� �\��(� + �5� {��5� ���� �$	
)PF%�Q.(

A/ 3�/��#�  4($7 �B��(� 0$D"pAC� Se ��.� 3j�7 �� 
���� {��5� ��.� �� *$� �B#�� �\��(� + �5� �$	 n )PF%

�M.(��#�  4($7 �B��(� �\ ���=�� 3�/ pAC� Mg  ��
�5� {��5���.�)PF%��.(�� 0
� 0$7 �'��,+� �.:+ #��.C

 3�/��#�p�.� �� �� AC� +�  / #D\ ��$7 {��5� �.A/0$D"
 AC� �� �\ �5� 0
�  '��$7 ��*: 3�/��7 �
-.C Mg �\��(�

3�/��#�s�7 �6�� pAC� �� + �5�  4($7 Se 0
� A/ 
�5� �� H 7 �$Gv+ .���'" �\ 0
� �7 �:.C �7  '
� X b -�

���=�� ��$7 [$\ C �� �� 3E �� �
-.C �'�.'" ��/�� #D\ -
�'�.'" �W �7 ��.C��#� �\��(� N.K� �� �� l94�� 3�/

  7 3#$��C &#% T�<�� J�65�K� �\ � B &#/�(� [$\ C
�5� 3��.� ��42�5 �� J�#/�(�.
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#9:��&��!% �u�*$
�@�u�� 65�K�R1�.23��42�5 ��+ 4F�� +3���5 !$�. . .Yc�

>+#: ��m[
 �C �7 3E �� X�, 3�/ l94�� + �65�K� �7��
��� �� '
� ��\�5� &#% .

� �NI��:��#� �7 �4�7�+ 3E �� 3�/��.� 3�/sAC� Se.O:��#� �7 �4�7�+ 3E �� 3�/��.� 3�/sAC� Mg.6:��#� �7 �4�7�+ 3E �� 3�/��.� 3�/
pAC� Se . 
:��#� �7 �4�7�+ 3E �� 3�/��.� 3�/pAC�Mg.

$��JR0
��� 3E �� 3�/��.� X�, R65�K��� '
� 3�/��B �7 ��
��� + ��B.
�� '
� ��\  v�= ��\ 

�7 <C `+�
]��[

3 S� `+� 
]�[

FP-LAPW 
LDA 

FP- LAPW 
GGA91 

FP-LAPW 
GGA96 3E �� X�, 

Yf/Z eV c�/� eV iY/Z eV Z�/Z eV Y/Z eV Γ

wwA$�4��  $� A$�4��  $� A$�4��  $�X→Γ

i�/Z�%Y/�f%f/f%�/Z%Xg42� #U�� 

�� ��(� >+#: 0
� �B �_�W �B �5� 0
� #/� �7 J�65�K�
 [
 �C -� &��L45�GGA + �5� )
�*� ��$�7 �7 <C V
�4� �7 
�+#= �� �	g42� �/Z%[
 �C �� �\ ���= �� ����� �� 3�/

�5�  4($7 Xg42� 0
�  '
� .�� 0
� +#%�7 0
� -� �%�� #��.C
 J�65�K� �� ���'" [$% ��4	�
 A$!GC [$% [
 �C �� �\

�� ���+ 4($7 3��-W -� + �.%����6C 3E �� R65�K� 3� 7 3w
�� �'4�6!/��: & �7 ��.C .-� �4	�
 A$!GC [$% [
 �C ��

AC� 3� 7 �7 <C z�*7  
���� -�+ ��
- 3�/ 4����@>.F�.� + �/ �/
�� &��L45�~$H� �h�7 + �.%����6C 3E �� �#%  Cw�'4�6!/

���.%.

�:����0 �� �8� ����� 
�.'" ���+ 4;��  7� ���'"�� ��(� �� [$B C x.� �'#DB .

AC� 0$7 3�/#�.$@ x.� �FD
� 3� 7 A$��#7 �� [$\ C 0
� 3�/ 
�5 3�/���.!� 0
� ��+ 4F��  7� ���'" 3#G7 +� + 3#G7 

RKLU�� [$\ C)��i (PF% �� + A5�)mQ+ l�� (�5� &#�W.
�
-.C 3�/#�.$@ ��.
 �,]
+ ^
 &#% �65�K� �+ 4F�� ��7 3�/

Mg-Se� �� �� ��(#/� .�� &#
� PF% +�  / �� �.
 �\ �.%
Se -�  4,�*7 Mg�5� .-� ��7 >��4�� ^
 Mg �7Se ���� �.:+ 

�� �B.$C�'�+ 4;�� P$�� �7 #��.C��.7  C Se  -�Mg#%�7 .
#�.$@ ��W �!5� ���= -� X� K�� *$� +  8.� 3�/��7 R65�K�

�� #$
�C �� �W ��.
#D\ .�<�W �C �'��'
 �9o���4% 5 �7 �\ -
�,]
+ + ��42�5 �� P\��7 3�/ 3��.� ��42�5 �7 �\ �
�/

�5� A�� �#%�7 �4�7�+ .�7 A$�4�� �.b �7 �#% &#$�.
 ��*$�
�4% 5 #�.$@+ ��5� �4�7�+ �
�$!$% 3�/ �9$5+3���3� 7
+ �$v.C &���4% 5 3#D7[$B C 3�/&+ , 3�/ II-IV A/� 	 

����+W.-� �\�= V
�4� �\ �5� �WMgSe ��.
 �4% 5 ^
 
�� ��(� �\ ���� 3.H &+ , 3�/���5 !$� �7 �6�� #/�II-IV �

��.
 ��$�7 N��� ^
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3 S� ��K��U �� 
� �5�D% ���B + �5�D%�.97 �9<� Ycm

 

)l�� ()Q(

�1�R'" �KLU �� ��+ 4F��  7� ���)��i (l�� :Q �#G7 �5 :�\��(� #U�� �7 &� !/ #G7 +�.

<��
�8 
`+� -� &��L45� �7 J�65�K�FP-LAPW R
 S� Q."��" ��

�5� �4	 , T�<�� ���'" �G7�C .�� ��(� V
�4� �� �B #/�
RO��ΓN-�#�� �7 A$�4�� X�, )
 3���� eV Y/Z�5� �� �\ 
�+#=�/Z%���� Xg42� �7 <C ��#�� �7 . 7� ���'" 0$D" A/

 �7 �B �5� [$B C 0
� �� ��.
 #�.$@ )
  '��
�!� ��+ 4;��
`+� -� &#�W �5� �7 3 S� + �7 <C V
�4� 3��,-�5  '
� 3�/

���� �7.2.
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