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æ^Äu�Ý�¼nØ²¡Å�³�{, én ¶ BeO � Cd � Be1−xCdxO Ü7?1>f(��U�A
5ïÄ. (JL²: Be1−xCdxO �d�º©ªd O 2p >f�û½, 
��.d Be 2s Ú Cd 5s �>f�û½. �
X Be1−xCdxO Ü7� Cd �,þO\, Cd 4d � O 2p �ü½�AÅì\r, Ó� Be1−xCdxO ��YÅìC�, Ñ
y “�� — m� — ��” ��Y=C. �
¦nØ��¢�����, é Be1−xCdxO �Y?1?�, ¿©Û
n 
¶ BeO-ZnO-CdO n�Ü7��YÚ�­Xê�¬�~ê�'X.

'�c: �Ý�¼nØ, Be1−xCdxO, >f(�, U�A5

PACS: 71.15.–m, 71.15.Mb, 71.20.–b

1 Ú ó

BeO � II-VI x7á�zÔ, äk�9Çp!L
:p!rÝp!ý�p!zÆÚ9­½5p�Õ
A5U [1], ¤±��É�Æâ.Úó�.�­À.
BeO á�3ó�þ�^u�xzJÚÑ9á�. �
��«°�Y!b	1ß²��zÔ, BeO 31>
fì�!²�w«ì±9��U>³��¡Ñò
äkX2,�A^cµ [2].

~§~Øe, BeO � ZnO á���, Ñ¥8
�n ¶�­½(�. ZnO �´ II-VI xá�, �
���Y°B���Ná�, ¿§e��Y°Ý
� 3.37 eV, äkéõ`É�1ÆÚ>ÆA5, ¤
���u1ì��#.`ûá� [3,4]. ZnO á�
�U¤�u1ì�, ØU¼�k�� pn (á�
	, �I�éì�¢yk��U�N!. �C,
Ryu �< [5,6] ÏL HBD ¢��{��
p�þ
� BexZn1−xO ��, ²ÿÁ��, d BeO-ZnO á
��¤�n ¶ BexZn1−xO Ü7�±¢y 0—
100%� Be �,þN!, ¼�����Y3 3.37—
10.6 eV �m, T�YCX
b	Ú�b	Åã, �

)��_«, ù�4�*° ZnO ì��A^��.
3nØ�¡, ¶�¸�< [4,7] |^�Ý�¼nØ
��^�³�{én ¶ BeO-ZnO Ü7á��
>f(�ÚU�A5?1©Û. ,	, �� ZnO ì
�3��1+���A^, ÒI� � ZnO ì
���Y, d CdO-ZnO á��¤� Zn1−xCdxO
Ü7�@�Uk� � ZnO B�°Ý [8]. Ishi-
hara �< [9] æ^�lfNOr MOCVD �{)
�Ñ Zn1−xCdxO Ü7��, ÿÁ(JL²� Cd
�,þp� 0.69 � Zn1−xCdxO Ü7E�n ¶
(�, ¼� Zn1−xCdxO Ü7����Y3 3.37 eV
� 1.8 eV ��, ùÄ�CX�����1Åã. �
���< [3,10] lnØþén ¶ Zn1−xCdxO Ü
7�UYCzÚ>f(�?1
ïÄ.

�¼���� BeO-ZnO-CdO n�Ü7á��
U�A5, �I�é BeO-CdO Ü7á��>f(
�ÚU�A5�ïÄ. ��8c, �vk'u BeO-
CdO Ü7á��©z��. �d, �©l1�5�
nÑu, én ¶ Be1−xCdxO Ü7�>f(�Ú
U�A5?1ïÄ, �e�ÚmÐ Be1−xCdxO Ü
7�¢�ïÄÚ ZnO ì��(��OJønØ
|±.
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2 �.�ï�O��{

�©O�� BeO �n ¶(�, áu P63mc

�m+, O���.� BeO (2×2×1) ���, ´
d 4 � BeO ü�|¤, Ù¥z�ü��¹ 2 � Be
�fÚ 2 � O �f, �� 16 ��f. �Ù¥�

� Be �f� Cd �f���,/¤ Be0.875Cd0.125O
n�Ü7, Xã 1 ¤«. UC���¥�� Be �f
� Cd �fê, Ò��ØÓ Cd �,þ� Be1−xCdxO
n � Ü 7 (x = 0, 0.125, 0.25, 0.375, 0.5, 0.625,
0.75, 0.875, 1). O � æ ^ � Ð © ¬ � ë ê � ¢
�� [6].

ã 1 ��� Cd �f� BeO (2×2×1) ����. (a) :Àã; (b) ýÀã

�©�O�ó�æ^Äu�Ý�¼nØ [11] (
Ü²¡Å�³�{ CASTEP ^�� [12] 5�¤. ©
¥>f�>fm�p�^¥����'�AÏL
2ÂFÝCq (GGA) � PW91[13] O��Y5?n,
>fÅ¼êÏL�²¡ÅÄ¥|*Ð. �~�²¡
ÅÄ¥�ê, �©æ^�^�³ [14] 5£ãlf¢
�d>f�m��p�^³, ¿À� Be, Cd Ú O
�f� Be 2s2, O 2s22p4 Ú Cd 4d105s2 |���d
>f?n. 3�´ k �m¥, ²¡Å�äU Ecutoff

ÀJÚ�Ùp�«¦Ú� Monkhorst-Pack[15] . K

��:À�¬K�O�(J�°Ý, �d, ké²
¡Å�äU Ecutoff Ú K :��?1Âñ5ÿÁ,

Xã 2 ¤«. ÿÁ(JL²: 3�Ä�O�ÅUå
ÚO�(J�°Ýe, �©O�À��²¡Å�
äU Ecutoff � 400 eV, K ��:� 4×4×5, Ï�
?�ÚO\²¡Å�äUþÚ k :ê8éO�(
JK��±�Ñ. O�cké Be1−xCdxO Ü7�
¬�Ú�f�I?1`z, �.`zæ^
 BFGS
�{ [16], gU`zëêko�: UþÂñ°Ý�
� 5.0×10−6 eV/atom, �fm�p�^åÂñ°Ý
�� 0.01eV/Å, ¬NSAåÂñ°Ý�� 0.02 GPa,
�f�� £Âñ°Ý�� 5.0×10−4 Å. §Séo
�ëê`z�¤�I�´o�ëêþ��Ú`u
Âñ°Ý.

ã 2 BeO �.Âñ5ÿÁ (a) ��U Ecutoff �oUþ'X; (b) K ��:�oUþ'X
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3 (J�?Ø

3.1 BeO �(�`z�>f(�

kén ¶ BeO �(�?1`z, O�(J
XL 1 ¤«. ¼�� BeO ¬�~ê a = 2.751 Å,
c = 4.469 Å, �¢�� [6] �� 1.2%�m. O��
�� BeO (ÜU� 13.96 eV, ��Ù¦©znØ

� [16,17] �Î. L 1 �Ñ� BeO �YO���¢�
� [5] �' �, �)ù��ÉÌ�´du3 GGA
½ LDA Cqe� DFT 3?ná��Y¯K��
3O�(J $��5¯K, ��©��Y(J
�Ù¦©z� [4,16,18] ���. L 1 ¥��Ñn 
¶ CdO (�`z��(�ëê, T(�ëê�Î
Ü�'©z [20−22] �nØ�, ¤±`�©¤æ^�
O��{ÚÀ��O�ëê´���.

L 1 (�`z�n ¶ BeO Ú CdO ����(�ëê!(ÜU (z©f) ÚUY Eg �¢��ÚnØ��'�

zÜÔ a/Å c/Å c/a u (ÜU/eV Eg/eV ©z

wz-BeO

2.751 4.469 1.625 0.3775 13.96 7.062 �©

2.718 4.408 1.622 10.6 ¢� [5,6]

2.741 4.454 1.625 7.293 nØ [4]

2.714 4.413 1.626 0.3773 12.728 7.444 nØ [17]

2.662 4.347 1.633 0.3769 14.109 nØ [18]

2.693 4.370 1.623 7.00 nØ [19]

2.775 4.385 1.580 0.385 nØ [20]

wz-CdO

3.693 5.851 1.584 0.3848 7.741 0.00083 �©

3.575 5.685 1.590 0.383 9.17 –0.09 nØ [21]

3.660 5.856 1.600 0.350 5.30 0.0 nØ [22]

3.674 5.811 1.582 6.29 –0.194 nØ [23]

�â`z�� BeO ¬N(�, ·�O�
§
�o>f��Ý (TDOS) Ú©Å��Ý (PDOS), X
ã 3 ¤«. ã¥�d�º½Â� 0 eV. �âã¥�
>f��Ý©Ù��: BeO �d�Ì�©�ü�
«�, =Uþ3 –6.4—0 eV �m�þd�U«ÚU
þ3 –18.9— –15.3 eV �m�ed�U«. þd�
U«Ì�d O 2p �Ú�þ� Be 2s2p �|¤, °
Ý� 7.2 eV, §��Ó,zLyÑ�dA5. Xu �

ã 3 BeO o>f��Ý�©Å��Ý

< [24] O�Ñ Be-O ���d�¤©Ó 44%. dã 3
�o>f��Ý©Ù�, þd�U«k����Ý
� 13.85 e/eV �p¸, §d O 2p �Óâ. þd�U
«� O 2p �Óâ>fê�� 39.8 e, 
 Be 2s2p �
Óâ>fê=� 8.12 e. �±wÑ BeO d�ºd O
2p >f�û½. ed�U«Ì�d O 2s Ú Be 2p �
Óâ, Ù½�5ér, �éþd�U«�K���
Ñ. BeO ���°Ý�� 8.1eV, Ì�d Be 2p �Ó
â, ��)�þ Be 2s �Ú O 2p �. �,��¥ Be
2p �Óâ�>fê� 17.3 e, ù' O 2p Óâ�>f
ê 2.20 e Ú Be2s Óâ�>fê 2.22 e Ñ�õ, �´
��. �´d Be 2s �û½. TO�(J�Ù¦
©z [4,24] ���.

3.2 Be1−xCdxO �¬N(�

ã 4 ´n ¶ Be1−xCdxO �¬�~ê� Cd
�,þ�m�Cz'X. dã��,Be1−xCdxO �
¬�~ê a Ú c Ñ� Cd �,þ x �O\¥�5O
�, ÎÜ Vegard ½Æ�§ [25], L«�

αBe1−xCdxO = αCdO · x + αBeO · (1 − x), (1)
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cBe1−xCdxO = cCdO · x + cBeO · (1 − x), (2)

þª� αCdO Ú αBeO ©O� CdO Ú BeO ¬N(
�3 a ¶�¬�~ê, cCdO Ú cBeO ©O� CdO
Ú BeO ¬N(�3 c ¶�¬�~ê. �âã 4
� Be1−xCdxO ¬�~ê�5[Ü(J��, � Cd
�,þ x �� 0.51 �, Be1−xCdxO � a ¶¬�~
ê� ZnO Ná�� a ¶¬�~ê�Ó, ù�ï�
¬���� ZnO\Be1−xCdxO É�(�JønØ�
�. lã 4 ��5[Ü­����, � Cd �,þ x

?u 0.3 � 0.7 �m�, a ¶½ c ¶�¬�~êO
��Ñ� l�5, ùÌ�´�n ¶á�NX�
.!lf�»Ú���É�Ï��'. Fan Ú�S
=�< [26,21] 3O� BeZnO Ú ZnCdO Ü7��u
yd¯K.

ã 4 Be1−xCdxO �¬�~ê a Ú c � Cd �,þ x �Cz

3.3 Be1−xCdxO Ü7�>f(�

�â`z�� Be1−xCdxO Ü7(�, ·�O
�
§3ØÓ Cd �,þ��o>f��Ý±9 O,
Be Ú Cd �©Å>f��Ý, Xã 5 ¤«. ã¥�

d�º½Â� 0 eV. �±wÑ, Be1−xCdxO �d�
dþd�U«, d U«Úed�U«nÜ©|¤, Ù
¥þdU«Ì�d O 2p �Ú�þ� Be 2s2p �Ó
â, d�º �d O 2p �û½, d U«d Cd 4d �
>fÓâ, 
ed�U«Ì�d O 2s �Óâ, ��
)�þ� Be 2s2p �. éu Be1−xCdxO ���, d
�Ð� Be 2s2p �Ú O 2p �Óâ, ÅÚ=Cd Be
2s2p, Cd 5s5p Ú O 2p ��ÓÓâ, Ù��. �
d Be 2s Ú Cd 5s �û½.

ã 5 L²ØÓ Cd �,þ� Be1−xCdxO >f
��Ý�É²w. dã 5(a) �o>f��Ý©Ùã
�: �Cd�º�þd�U«°ÝCz²w, Ù°
Ýd BeO � 7.2 eV Åì~�� CdO � 4.5 eV, �
þd�U«Óâ�>fêÉ�K�Ø�, Ï� BeO,
Be0.5Cd0.5O Ú CdO �þd�U«Óâ>fê©
O� 48.17 e, 48.25 e Ú 48.19 e; dã 5(d) �: d
U«�>f�Ly��rÛ�5, Óâ�>fê
l Be0.75Cd0.25O � 20.18 e O\� CdO � 80.26 e,
Ó� d U«�Å¸�²{
l BeO � –6.468 eV
e£� Be0.5Cd0.5O � –6.873 eV, 2þ£� CdO �
–6.31 eV L§, ¥ “C”/£Ä. dã 5(a)—(d) �: ?
3 –16 eV NC�ed�U«�o>f��Ý� Cd
�,þ�O�, Ù½�5�Ñk\r, �É d U«
�K���. éu CdxBe1−xO ���o>f��
Ý©ÙK��û, wyÑ�½�A5. �X Cd �
,þ�O\, ���>f��Ý©Ù�$U��
wÍ£Ä, Ù¥��. �l BeO � 7 eV NC£
Ä� CdO � 0 eV NC. ��5¿�´, � Cd �
,þO\, d U«�þd�U«�må3Øä*
�, l Be0.875Cd0.125O � 0.62 eV måC�g��
§O�� CdO � 2.032 eV må, �ã 6 ¤«. é
u d U«�þd�U«�måÉ Cd �,þ�)
�XdCz, Ì�´duþd�U«� O 2p �
>f� d U«� Cd 4d �>fu)
r�� p-d
ü½�^E¤ (Tü½�A´^u£ã�lf d
; � > f Ú Ò l f p ; � > f � m � � p �
^ [27]), Ï��X Be1−xCdxO Ü7¥ Cd �,þ
�O\, �õ� Cd 4d ;�>fë� p-d ü½�
^, Ó� Cd �,þ�O\, ¿� Be1−xCdxO Ü7
¥ Be ¹þ3~�, Ly� Be 2s2p �>fé O 2p
�>f�,zrÝ3ü$, r¦�õ O 2p �>f
� Cd 4d �>fu)ü½�^, ù� p-d ü½�A
�\²w, E¤ d U«�þd�U«�må3?�
ÚO�.
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ã 5 Be1−xCdxO Ü7���Ý©Ùã (a) o��Ý; (b) O ©Å��Ý; (c) Be ©Å��Ý; (d) Cd ©Å��Ý (�ã���
Ý�ÛÜ��)

ã 6 p-d �^e d U«�þd�U«�må� Cd �,þ�
Cz

Ï� Be1−xCdxO Ü7¥�3 p-d �^, ¦�þ
d�U«�o>f��Ý©Ù²wÉ� d U«>
f�K�, Ù��Ý©Ù�¸ !¸�Ú¸ê3Ø
Ó Cd �,þek²wCz, X Be0.75Cd0.25O Ü7
�þd�U«ÑyV¸, Be0.25Cd0.75O Ü7�þd
�U«Ñyn¸�, Xã 5(a) ¤«.

3.4 Be1−xCdxO Ü7�U�(�

ã 7 �ÑØÓ Cd �,þ� Be1−xCdxO U
� ã, ã ¥ � d � º ½ Â � 0 eV. d ã 7(a) �
�, BeO �d�ºÚ��.Ñ u Γ :, L²n
 ¶ BeO ����Yá�. ·�O�¼�� BeO
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ã 7 ØÓ Cd �,þ� Be1−xCdxO U�ã (a) BeO; (b) Be0.75Cd0.25O; (c) Be0.5Cd0.5O; (d) CdO

�Y EBeO
g = 7.062eV, �¢�� 10.6 eV[5] �',

�� 30%�m, ù´du3�Ý�¼nØ¥, ¦
) Kohn-Sham �§vk�ÄNX-u���¹, ¦
�-u�>fm�'é�^�$�, ¤±nØO�
�����u¢��� 30%—50%, �éuÓ�N
X'�ØÓ�,ßÝe�á�5UCz5Æ, ��
�nØ(JEk¿Â.

ã 7(b)—(d) ©O�Ñ
 Cd �,þ� 0.25, 0.5
Ú 1 �� Be1−xCdxO U�ã. dã 7(b) �, d�º
 u H :, 
��. u Γ :, �d Be0.75Cd0.25O
�Y�m��Y, � BeO �', Be0.75Cd0.25O ��
�.²w�$U��£Ä, r¦UYCÄ, Ó�þ
d�U«°Ý�CÄC�, Ly�½�53\r,
ù�ã 5 �o>f��Ý©Ù���. é'ã 7(b)
Ú (c) �U�ã�, � Cd �,þl 0.25 � 0.5 O\
L§¥, ��.UY�$U��£Ä, þd�U«
C��\;�. du Be0.5Cd0.5O �d�º u A

:?, 
��. u Γ :, � Be0.5Cd0.5O E´m�
�Y. � Cd �,þO�� 1 �, = Be1−xCdxO Ü
7�C¤ CdO N�, d�d�ºÚ��ºÑ u Γ

:, ����Y, �Y�� 0.00083 eV, T��Ù§
ïÄ(J [21−23] ���. dã 7 �U�ã���,
ØÓ Cd �,þe Be1−xCdxO d�º�U�Cz
�ú, �±ýÿ Be1−xCdxO �d��Çäk��
�þ.

ã 8 � Be1−xCdxO �Y� Cd �,þ�Cz
­�. dT­��, 3 Cd �,þl 0 � 1 O\
L§¥, Be1−xCdxO �Y3ÅìC�, ²{
 “�
� — m� — ��” ��Y=CL§, 1�g�Y
=C3 Cd �,þ� 0.2 NC, 1�g3 Cd �,þ
� 0.7 � 0.8 �m. Grivickastt Ú Zhang �< [28,29]

3ïÄ GaAs Ú ZnO á��uy, �á�(�¥�
3��Aå¯K�N´puá��¬��)ÆC,
¦��Yd��=C¤m�. ùp� Be1−xCdxO
Ü7�YÑy���m��üg=CL§, ��
U�Ü7SÜ�¬�ÆC�', Ï� Cd lf�
» (0.74 Å) Ú Cd-O ²þ�� (2.2439 Å) Ñ' Be
lf�» (0.27 Å) Ú Be-O ²þ�� (1.6838 Å) ²
w�, �X Cd �,þ�O\, Be1−xCdxO �(�
S�)Aå. �º�NSAå, Be1−xCdxO SÜ?
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1(�µþ, O, Be Ú Cd �f3¶þL§¥ �u
) £, l
¦ Be1−xCdxO Ü7(��)¬�Æ
C. ã 9 �Ñ Be1−xCdxO Ü7S O, Be Ú Cd �f
� � £� Cd �,þ�'X­�. dT­��,
� Cd �,þ� 0.5 �, Be1−xCdxO ���f £
þÚo £þÑ���, dd/¤�¬�ÆCþ�
��. �� Cd �,þUYO�, Be1−xCdxO Ü7�
n ¶ CdO N�LÞ¥, Ù(�S� O, Be Ú Cd
�f £þÑ3~�, = Be1−xCdxO �¬�ÆC
þÅìC�, ��� CdO N��, ¬�ÆC��. ¤
±`3 Cd �,þO\¥, Be1−xCdxO Ü7(�S
Ü�)�¬�ÆCþ²{
kO��~�L§, ù
� Be1−xCdxO Ü7�Y����m�=CL§�
éA.

ã 8 Be1−xCdxO �Y� Cd �,þCz

ã 9 O, Be Ú Cd �fÉ Be1−xCdxO Ü7SAå�^�)�
 � £

3.5 Be1−xCdxO Ü7�U�?�

dL 1 Úã 7 �, nØO�Ñ�n ¶ BeO �
Y(J²w�u¢�� [5], O��n ¶ CdO �
Y�=� 0.0083 eV, � Janotti[30] Ú Wang �< [3]

�ýÿ�k���å. �
4O�(J�¢�
�½ýÿ��C, ÒI�énØ����Y(J
?1?�. 8c, ïÄÆöé�Y?�JÑØÓ
�{, Ù¥�) GW �.{ [31], LDA+U { [32]

Ú}
�f{ [33]. �©�â}
�f{, ¿b
� Be1−xCdxO Ü7��Y�� Cd �,þ x ��
5'X, �� Be1−xCdxO Ü7��Y?�úª:

E′Be1−xCdxO
g, = EBe1−xCdxO

g, + (1 − x) · ∆EBeO

+x · ∆ECdO, (3)

ª ¥ E
Be1−xCdxO
g Ú E′Be1−xCdxO

g © O �
Be1−xCdxO Ü 7 � � Y Ð © O � � Ú?� �,
x � Cd � , þ, 
 ∆EBeO Ú ∆ECdO � BeO
Ú CdO ��Y¢�� (½ýÿ�) �nØO��
��. d (3) ªÒ�±énØ��� Be1−xCdxO
�Y?1?�. ·�À��n ¶ BeO ¢��
´ 10.6 eV[5], n ¶ CdO ��Ydu"�¢��,
ùp�ýÿ� 1.655 eV[3].?��� Be1−xCdxO �
Y(JXã 10 ¤«. ·���, n�Ü7��Y�
�^�g��§L«�

E′Be1−xCdxO
g = (1 − x) · EBeO

g + x · ECdO
g

−b · x · (1 − x), (4)

ã 10 ØÓ Cd �,þ� Be1−xCdxO �YO���?��

Ù¥ b �UY�­Xê, Ì��á��¬�~ê!
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>K5ÚNX(�µþÏ��' [34]. ^ (4) ªé
ã 10 ��Y?��?1[Ü, ���[Ü­��
±uã 10 ¥. ã 10 ¥�Ü© Be1−xCdxO �Y?
��� (4) ª�§k�½ l, ù´� Be1−xCdxO
�¬�ÆC�'. Ferhat �< [34] �Ñ, éun�
�ÒÜ7��Y�­Xê b �, Ì�É|¤n�Ü
7���á�¬�~ê αAC Ú αBC ���K�.
ã 10 [Ü��� Be1−xCdxO �Y�­Xê b �'
��, ´Ï�n ¶ BeO � CdO �¬�~ê�3
����.

ã 11 n ¶ BeO-ZnO-CdO n�Ü7��Y!�­Xê�¬
�~ê'X

ã 11 � Ñ n ¶ Be1−xZnxO, Be1−xCdxO
Ú Zn1−xCdxO ��Y!�­Xê�¬�~ê�
'X, ã¥ Be1−xZnxO ��­Xê b �´�â©
z [4] �nØ�, 2(Ü (3) ªÚ (4) ª¼�, T�

�¶�¸�< [7] ¦)�(J�C. dã 10 Úã 11
�: Be1−xZnxO, Be1−xCdxO Ú Zn1−xCdxO Ü7�
�YÑ l Vegard ��5�§, éud¬�~ê
�������á�|¤�n�Ü7, Ù�Yn
Ø�Ò�lÑ,  l�g��§[Ü. du¬�~
ê CdO > ZnO > BeO, 
� CdO � ZnO ¬�~ê a

��C, ¤±n ¶ BeO-ZnO-CdO n�Ü7��
Y�­Xê b �� Be1−xCdxO ��, Zn1−xCdxO
��.

4 ( Ø

�©Äu�Ý�¼nØ�²¡Å�³�{, é
n ¶ Be1−xCdxO Ü7?1>f(��U�A5
�nØïÄ, ��Xe(J:

1. Be1−xCdxO Ü7�¬�~ê a Ú c � Cd
� , þ x � O � 
 �5O �. � x � � 0.51
�, Be1−xCdxO �¬�~ê a � ZnO �¬�~
ê a�Ó.

2. Be1−xCdxO �d�º©ªd O 2p >f�û
½, 
��.Kd Be 2s Ú Cd 5s �>f�û½.

3. �O\ Be1−xCdxO Ü7� Cd �,þ, Be
2s2p �>f� O 2p �>f�,z�^3~f, Cd
4d �>f� O 2p �>f�ü½�^3Or, K�

 Be1−xCdxO Ü7�>f��Ý©Ù.

4. �X Cd �,þ�O\, Be1−xCdxO Ü7
��YÅìC�, ²{
 “�� — m� — ��”
� ü g � Y = C L §, � U ´ d u Cd � � \,
¦ Be1−xCdxO (�S�)¬�ÆC¤�.

5. ©Û
n ¶ BeO-ZnO-CdO n�Ü7��
Y!�­Xê�¬�~ê a �'X. éun�Ü7
��Y�­Xê , �3ù�'X: bBe1−xCdxO >

bBe1−xZnxO > bZn1−xCdxO, Ù ¥ bBe1−xCdxO �
� 10.13 eV, T���Ì�3u BeO � CdO �
m�¬�~ê����.
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Abstract
The electronic structures and energy band properties of the Cd-doped wurtzite BeO are investigated by plan-wave pseudopotential

method with the generalized gradient approximation in the frame of density functional theory. The theoretical results show that the

valence band maximum is determined by O 2p states and the conduction band minimum is occupied by Cd 5s and Be 2s orbitals based

on the total density of states and partial density of states of Be1−xCdxO alloy. With the Cd content x of Be1−xCdxO increasing, the

repulsion effect between Cd 4d and O 2p states is more enhanced and the bandgap of Be1−xCdxO is reduced. At the same time, the

bandgap undergoes the direct-indirect-direct transition. In order to obtain the theoretical values in accord with the experimental results,

the bandgaps of Be1−xCdxO are corrected. Moreover, the relations among energy bandgap, bowing parameter and lattice constant of

the wurtzite BeO-ZnO-CdO ternary alloy are analyzed.

Keywords: density-function theory, Be1−xCdxO, electronic structures, energy band properties
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