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Á� 3�®ÓÚË�pØÕ?1
BeOpØ� UþÚÑX��û�¢�. 3l~Øe\Ø�

42GPa�L§¥, BeO�±~Ø�8�n ¶(� (Wurtzite) , vku)�C, ¬�NÈ�XØåO

\üN~�. ^Murnaghan�§[ÜÑBeO30.6—42.0GPa��S�P-VG��§, ��N��þ

K0 = 276GPa.

'�c BeO ÓÚË� pØ EDXD G��§ �C

1 Úó

w7á�zÔ´<�ïÄ�õ��azÜÔ, 3

Óa(���zÔ¥äk�L5, ÏLïÄw7á�

zÔ�(�5�, �±��Ù¦�zÔ�ïÄ. BeO

´w7áÔ¥��´n ¶(� (Wurtsite)�zÜ

Ô, q´���/-3xzÜÔ
[1]

, ÙÔn!zÆ5�

Úå<�2��,�. BeO3¿§e9D�Xê�p,

>�Ç%�$
[2]

; N��þ�� (>200GPa), áuM

á����
[3]

.

BeO3~§~Øe´8��n ¶(� (Wurt-

site ,  ��W), �m+P63mc, Z = 2, Ò´·���

`�B4�. ÊH@�§�pØ�´ð ¶(� (Zinc-

blende ,  ��ZB)ÚNaCl(� (Rocksalt ,  ��

RS). <�éBeO3pØe�1�, XG��§!�C

?1
�õ�nØO�Ú¢�ïÄ
[4—10]

.

Hazen �
[4]

d BeO-Al2O3-SiO2-H2O ü ¬ � X �

�û�, 35GPa ��S��BeO �N��þK0 =

212GPa. Jephcoat�
[5]

^RamanÌ©OïÄ
±Ar2

�DØ0��BeOü¬, Øå�42GPaÚ�\DØ0

��®"�¬Ø�55GPaþ�uy�Cu). Con-

tinenza�
[6]

^1�5�nO�
��°B���N

(7.8—10.7eV)�BeO´ÄäkÚC, BN����G

��$(� (Layered Graphite phase). Morell�
[1]

l

§Ý�^��Ý, 330—300K ��S, ��
�?

RamanÑ�Ú§Ý�'X.

3 ù � c, < � Ê H @ � BeO ¬ l n ¶

( � Ä k � C � NaCl ( �. Boettger �
[7]

^ � ³

| �5muffin-tin ; � (Full-potential linear muffin-

tin orbital, FPLMTO) � { Ú �5| Ü p d ; �

(Linear combination of Gaussian type orbitals-fitting

function,LCGTO-FF)�{©OO�
BeO�G��

§Ú3 �� (W, ZB, RS)�­½5, JÑ
��#

��C´»: W→ZB→RS, �CØå©O�76GPa

Ú95GPa. Navayana�
[8]

37f�éºÿ (Diamond

Anvil cell, DAC)¥?1
X��û��66GPa, BeO

�±n ¶(�, �u)�C; 3�pØåe, V/V0 =

0.830; � ½ K ′

0 = 4 � � N � � þ K0 = 244GPa.

Chen-Jeong Park�
[9]

^GGAÚLDAü«�{O�


BeO��CØå, (½
¦�@�Ün�dWurt-

site�Zinc-blende2�NaCl(���CØå©O�

91Ú147GPa; GGAÚLDA©OO�Ñ�Wurtsite(

��N��þ�203Ú224GPa.

3�g¢�¥, ·�A^7f�éºÿ�pØE

âéBeO?1
ÓÚË�� UþÚÑX��û�

(EDXD)ïÄ, [ÜÑ
BeO30.6—42GPa��S�

G��§, ¿��
N��þK0 = 276GPa, vku

y(��C.
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2 ¢�

¢ � � ¬ ´ l α ú i 	 ï � p X Ý (99.999%)

BeO. pØÓÚË�EDXD¢�´3�®ÓÚË�

C� (Beijing Synchrotron Radiation Facility, BSRF)

pØÕ (4W21å�)?1�. X��Uþ���0—

35keV . ^7f�éºÿØn (Diamond-Anvil Cell,

DAC)��\ØC�. 7f�Øÿ�¡500µm, µ=

á��T301Ü7, µ=ýØ�40µmþ, �¬n��

»�200µm. ù�� (Ruby)��ØI, DØ0�´`

U, ¯U, Y (16:4:1)�·ÜÔ. \��ÓÚË�X�

�k^d¿k�100× 100µm2, ,�^KirKpatrick-

Baez(K-B)à�º
[11]

à��30×20µm2 �1�. Ñ�

�û�&Ò²L\��80µm�O�+
[12]

�$UGe

�N&ÿìÂ8. Ù.�û��θ = 8◦.

3 (J9©Û

ã1´BeO3d0.6GPa\Ø�42GPa, ØÓØå

:�EDXDÌ, �PCPDFWIN¥78—1565#k¡é

ì, ��BeO3T��´Wurtsite(�.

ã 1 BeOd0.6GPa\Ø�42GPa�EDXDÌ

EDXDÌ¥3^û�¸©OéA�BeO� (100),

(002)Ú (101)¬¡û�. dÌã�±wÑ, 3^û�¸

3Øå�^e, ±ØÓ�Ç�pUà£Ä. 3\ØL

§¥, vkÑy#�û�¸, �vkû�¸��, ,d

O���3��Øå��SvkNÈ¥�, �±�½

vku)(��C, E�B4�. d¢�¼��û�¸

 E �O��ÑØÓØåe�¬¡måd�, ã2�Ñ

d(100), d(002)Úd(101)�Øå4O
4~�'X. �

â8�¬X¥d(100)Úd(002)Ú¬�ëêa, c�'X,

O�ÑBeO30.6—42GPa��SØÓØå:�¬�

ëêaÚ c. 30.6GPa�, a = 2.691Å, c = 4.369Å; 3

42GPa�, a = 2.586Å, c = 4.194Å. 3ùp, d(101)�

�vkë�a, c�O�. ã3´a, c��Øå4O
4

~�Cz­�ã.

ã 2 BeO � d(100), d(002) Ú d(101) � Ø å

(0.6—42GPa)Cz­�

ã 3 BeO �¬�ëê a, c �Øå (0.6—42GPa)

�Cz­�

ã 4 BeO30.6—42GPa��S�P-VG��§

� â Ø ÓØå e BeO � a, c �, � ± O � Ñ

BeO 3ØÓØåe�¬�NÈ. 30.6GPa �, V =

27.410Å3, 3\Ø�42GPa �, V = 24.290Å3. �â

ù
ØÓØå:BeO�¬�NÈ, �±[ÜÑBeO�

P-VG��§; ùp^�´Murnaghan�§:
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P =
K0

K ′

0

[

(

V0

V

)K
′

0

−1

]

.

�½K ′

0 = 4, [ÜÑBeO30.6—42GPa��S

�P-VG��§, Xã4¤«; ��BeO�"ØNÈ

V0 = 27.462Å3, N��þK0 = 276GPa.

L 1 BeO~Øea(Å), c/a, K0(GPa)éìL

a c/a K0

present 2.691 1.623 276

expa 2.698 1.622 212

expb 2.697 1.621 244

calc 2.703 1.620 203

cald 2.668 1.624 239

cale 2.639 1.629 228

a)Reference[4], b)Reference[8], c)Reference[9](GGA),

d)Reference[9](LDA), e)Reference[7].

L1¥�Ñ
�g¢�Ú©z¥¤P1�BeO�

¬�ëêa(Å), c/a, K0(GPa)�éìL. dL¥�±

wÑ, �g¢��a, c/aÚ©z¥üg¢�(JÎÜ

�Ð.

4 (Ø

^ÓÚË�UþÚ�X��û�é®"w7á

�zÔBeO 3~§pØe�5�?1
ïÄ. l~

Ø\Ø�42GPa , ��BeO 3T��SØÓØåe

�EDXDÌ, d©Û�BeOvku)(��C, E�

±~Ø�B4 �, �nØO�(J��. ¢�¥��


3�¬¡måd(100), d(002), d(101)±9¬�ëê

a, c�Øå�Cz­�; BeO342GPa�a = 2.586Å,

c = 4.194Å, V = 24.290Å3; �âMurnaghan�§[Ü

Ñ
BeO30.6—42GPa�G��§; O�ÑÙN�

�þK0 = 276GPa.
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Energy Dispersive X-Ray Diffraction Investigation of Beryllium

Oxide under High Pressure *
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Abstract High pressure Energy dispersive X-ray diffraction of BeO has been studied in Beijing Synchrotron Radiation

Facility (BSRF) . BeO remain hexagonal Wurtzite structure as ambient pressure phase when pressure from ambient

pressure up to 42GPa, no phase transition occur, the cell volume decrease as pressure increase. The data of the Wurtzite

phase ranging from 0.6 to 42GPa were fitted to the Murnaghan P-V equation of state. Assume K′

0 to be 4 and obtained

bulk modulus K0 =276GPa.

Key words BeO, synchrotron radiation, high pressure, EDXD, equation of state, phase transition
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