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Abstract: Diffraction line broadening analysis has been proved to be an extremely powerful 
method to study the defect properties of crystalline materials, since different types of defects 
produce different types of diffraction line profiles. In other word, the distribution of intensity, 
especially in tails of line profile, strongly depends on the crystallite size and dislocation 
structures. In this paper, we have applied the second and fourth order restricted moments methods 
and analysed the neutron diffraction data collected on Ceria in terms of crystallite size and 
dislocation density. The values of dislocations density and crystallite size obtained from the 
second-order restricted moment do not agree with those obtained from the fourth-order restricted 
moment. This discrepancy is not unexpected when size broadening can not be neglected, the 
second-order restricted moment does not give correct values for microstructure parameters and 
therefore these parameters must be evaluated from the fourth-order restricted moment. 
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kv/^^^� b_/_^^^
kb/^^^v X�/___�
av/^^^b Xw/__��
k_/^^_b X�/_^^k
_X/^^av X�/_���
^^/^^_w bk/___\
a\/^vbw_/_^kk
��/_^_k b�/__�\
w/_^_b vk/_��\
Xv/_^_� _w/^kkk

$��GI:# �# RMF�J� H
�� 8+2�7ة �<� ���-? ) �@ D%>�2��� R�2E� �->	�CeO2K���? RM=%� �)�>"5 :# ���B>F# �8 .

Dislocation 
Density×1015(m-2)

Size(DA)
(Å) 

FWHM 
(deg.) lkh

24/0222 60/0111

40/0219 59/0002

90/05/206 57/0022

32/1183 59/0113

21/1220 59/0222

83/1177 63/0004

62/2136 70/0133

34/25/161 69/0024

76/2156 83/0224

07/3143 07/1333
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# r��

� �JQ#%���= �#�2E� I(q);�<%8 q#%8D*�� 0#%/ ��220 

� �KQ#%���= �#�2E� M2(q) ;�<%8 q#%8D*�� 0#%/ ��220 

� �LQ#%���= �#�2E� M2(q)8;�<% Ln(q) *�� D#%80#%/ ��220
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 +W^w���E6 �k��
�/ �^kvv I�2+8 9:# �# .��&=�->	� �� ���-? ) �@�� �@. . .r��

�M�NQ#%���= �#�2E�M4(q)/q2;�< %8 q#%8D*�� 0#%/ ��220 

O���- 

�f@)~/ .
# �� :# �# .�-���( ?-��� 2+8 �J3F�Iة� �@
 � 6 �MF�J� K���? ) KL)� RM=%� D�@�)�>"5 0)� �8 �->	���

� 6 ��
��� *@ �8 ) �# .� ���-? .�-���� .�-���� ) �->	��
2+8 �J3F �@�8�Iة#� #: KL)� RM=%� �)�>"5 :# ���B>F# �8

 :#  '=��M, ;�=%= <ρ>= 1/1×1018m-2)=110Å >DA<.��
%
���� K���? RM=%� �)�>"5 :# �O ���<<ρ>=1/7×1015 m-2 )

= 182 Å>DA<� 6 S(�<  �# .�8 H
�>� �O �F# ��!6G-
� ���-? .�-���� D#%8 � �G �F�:# �# .�-���� ) ة��	<-�

I�2+8 �J3F K���? ) KL)� �M=%� D�@�)�>"5 :# ���B>F# �8 �@
 ��# � ��#2�E@ *@ �8 .#%
: ���� ��P>�# :# �)� ��#2�E@�� .
#

��#� $�"� �8%N= D�@��O ) D%P� Q�MF�J� �O �=�2( �� � �#

2+8 H�Iة6 �5 ���6 #: #� #:�<$#2 #: /�.�>� � �62/ *"? �@

<�)�>"5 :#  
�8 ) ���� ��E>,# S8�T KL)� RM=%� �)�>"5 :# S(�
�%O ���B>F# K���? RM=%�]^k.[:# ���B>F# �O �F# �'>B5

0)� :# K���? ) KL)� �M=%� D�@�)�>"5 D#%8 �O �F# �
�@
 D�@2=%/ 0#%/x.
# �� ��) �F# � 6 ��%8 ��O �8 ) ���'"�/ 

�� �O  6 ��#� $�"� f@)~/D#%8 $#2= �8 ��� $)%=2� 0#%/ 
�8 D��E>,# S8�T �F�/ ) ��%8 ��O��)G �F�.
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