
)����� �	�
��:��/�/����
��� ���� :��/�/��(

÷

�������	
���
�����
��������� ���
�������� �! ���"�#
$
� �%
��%�&�'� 

����(��� )*+��, )�- �.-�*/+�
01 ��.!�2 ���31  %�4 *+���	� �.-�*

����  !"��# �$� %�&' (�)*�"� �!�+�&,��-."�&  -�/� ��&0&12 3�� )45 !��.�6(�!"��# 
��	 (7�8&9
�:�;6" �".5 (�)*�"� �� !"�"<6�' �"$=+ ."$>" �."$>" <2"7 (�8�7�	 ("� �6 

 �
56:"��
� ?"�@ $��� A>7B' C&D���6�-�E" &7� <-F�&�+ (<  G
9HI)I� !$ �H+ JH6 K7��HF"�/2" �$H, LM �H=E L$H��	 �H+ �
Zn1-x MnxO (x = 0,0, 0.03, 0.05, 0.07, 0.1)�# &< �.> !�$+ .�	 :#�0-��$0� �>7(."<�"-3�$=+ $H#�' K"�H' :H0E �H+ �H>

"
�O+"� 7 P1-+ 7 ��  &�$	 Q�67�	 4�I
�# ��$� �&
�	�8 �"�F <.(."<�"-?"�@ +��&�7�/1�" R$16�1��$HST -�/�$���<HIU <H2 �� 
��7"�+ <  .+&4�I�>-��$0� Q�67�	 �>)FTIR ( +VW �I�' �E �"� !�*��XYY�ZYY �$��� D>�+ �+ �/� AIE&�HE" 7 9HI)I� !�&�� !B
�W
(�)�>- $8 A  ��6" �/�+"7 .�,�U-��$0� <��0�' + �E �>� �[#�" \I6 A]�I^� �)VSM(�H�$0� �E �"� !�*� ��	�8 %�_�"-

"�"� �>-`�, &]�I^�7�	 �&����� �� -<I/�> ��#" .+ ."&�7�/1�"$/	 4�I�" $#�' 
��$0� P1 �>)XPS(��/� !"$#&�E �	�8 �_
!$-
�>-	�a7� 9I)I� &/��E" ��/,�6 �� &7� <-(��E �E�  <�".`�,&]�I^�7�	 �&����$0� �b=c �� �>�>-A>�E 9I)I� �#d�+ 
�H	� 

" �E
� C� �� <�"$#�`�, ." &7�	��' �-
!$�>-�b=c �� 9I)I� �>-< �+ d�+ .

 8���2�0�
��:d5
�+ A
9I)I� !$ e�E"&7� <-e�&���6� D-]�I^� &��F�&(<  GeF"�/2" �$, LM J6�.

9��3� 
�&D�>���6�-]�I^� &��F�&� (<  G&D�>���6��
�H+ �E <I/�> 

:
]�I^� !$&���+ �"<�� �+ &d5 DE ��
� A�<�$  .�E"&<
7�-(ZnO) �+!"$HIT H
 H� :&D���H6�-M�H�" f�H8 �H+ -.H
��
)evX/�Eg = (]�[�� �+&7 J
8B��>-iI� �=0W ." ��	 �+ �j

 A  ��/,�6 !�$+ "�"� $8���>��+��E -H�"7"�	 ��H>�"9+" �� -
�&�/1�"7�1
:]�[k6" 7&�7�# CH&:]��X[��"� .L�H6 �� �H>-
,"&�]�I^�7�	 l"$, &���E" &7� <-d5
�+ (<  A
!$�H>-

(�$# �� 9I)I� 7 �> 	&D=�>��$� 6��+ ��"7"�	��H/	�8 �"�HF <H�" 
]�[L�6 ���>-,"&�E&A�"��H10> 7 DH`�,&�]�I^� H&��
	&D=�>-Zn0.8 Mn0.2O"���� �� -K�� ≈TCJ6 K7� �+ 

LM ��$�6��+�<��"� �"�F <H���E K�"9H8 "� ��+�*H� \
�/� 7
]Z[.7�H/� �+�*H��$] �+
S��HW \���!5�H�$0� �H> "�K�"9H8 

(��E<�" ."�+-.�	 �"V8 A�"��10> 7 C> L�m� -]�I^� 7�	 &��
��$0� �� "��>-Zn 0.95Mn0.05O����nY$=E 
�$W7 �+ C.�	
 �jHH��,��Mn2O4(<>�*HH� <HH��$0�]n[.�HH/� 
�+�*HH� \���

��$0��>-��LM JH6 K7� �H+ A�"��10> 7Zn1-x MnxO�� 
���-�YY �W�� -/��6 &�"�)�� �$W7 �+ &"$H> !M7�H/��H6<+ 
<�5]�[.���  A�"��H10> 7�&H`�, ]�HI^�7�	&P���H�� -
��#" "�"�+-��$0� :��+ 7 -�>)�kE-"((��HE K�"9H8 <H�"]�.[
,"&o"�]�I^� l"$H, �� "� ��� �p" !"��10> 7 CU H&���HE" &<
7�-d5
6��+ 9I)I� �+ (<  A�(��E <�"]�Y[.

∗Cq=# �L$r�� (<I�
$� :stutvwtxxsx�+�0� �:svutyyxz{{1&�7�/1�" ��' ��:hasanpour88@gmail.com 

7 ��&+ L�6 |��0  �%$6%7� �!�/�+�# �X}iq` ." �t{t �# t{{ 



f"�` ��$' C�2 �"<�T (�". �0 �> �<�$,5 !"�
" �6�I  ���E 7 �6�I �$=+ �=_� ��X

 ]�HI^�7�	 AIHE D>�H+ !"��10> 7 ��� &�H�$0� �� "� P�H>-
�H�� �� (<  (���5-nYY �HW�� -/��H6 &H6��+ $HW �� �"�)�

<���E.
�/	��>-IS� ���5 ��+"
/F7 �E �$+ C���$0� "$H> �� �>
 � :*,�`�, <�$ &]�I^� 7�	 �&��+ ." &H� C�" ." �7� H
C

� 7��/� !"$#&`�, �E �	�8 �_&I^�7�	 �]�&��)/�H+ ��H+ 
�# K7�HH&�-" �� �"$HH� HH
HH� C&D��"� ���HH6�.]��[K7��HH>-
q=/�����E�#&~�&D�>���6�-F�H&DH> JHm� (<H  G+$H6��

]��[+���8 �]��[/6"�"�5�+�� �+ &�9�� � �S�"&�9-LM J6 7
]�X[7c&(�H� ��HE �H+ �<H�7� ." �� H
� CH&�$H, LM JH6 !�

F"�/2"���� �+ &%<T J.�&� �+ 8����".�" 7 d�+ ;, 7�!5���$H� 
�H6" �H/	�8 �"�F �W$#]��[.H
�� �H+ 9HI)I� !$ H& C/H "� J

�bi� A]�I^�"-�>�"9+" C/,�6 �� -�"�F �W$# ��$� �!�,�U
�/	�8<�".

" ��
CA>7B' �E" ?"�@$��� &7� <-JH6 K7� �H+ "� �LM
F"�/2" �$,��#&���E
7 Dp�#&�b=c ��>-jH��,�� �H=/�� �

HHHHH
!$HHHHH=E L$HHHHH��	 �HHHHH+ 9HHHHHI)I� �Zn1-xMnxO
(x = 0,0,0.03, 0.05,0.07, 0.1) �+ "� ��'�>�/�"-��/,�H6 -

]�I^� 7&���E" ?"�@$��� &7� <-��$�6��+ ��"� �"�F
D.

��� :�� 
"�+-�#&�-d5 ?"�@$��� 
(<  A-�E" &7� <-JH6 K7� �H+ 

HHHHF"�/2" �$HHHH, LM��� ." &?"�HHHH/ �HHHH>-7�-Z�HHHH+5 
Zn(NO3)2.6H2O9HHI)I� 7 ��HH+5 �HH� Mn (NO3).9H2O7

6"&6 <&�/
:C6H8O7)(l$H=, �+�/�� �E�H  ." <H` �� 
<  (��q/6" !�0�5 3�� .�T� �H+ H
 <HT"$F �_I6�jHIT��H> ." 

" ." %"<E
���� �+ �"$� C
j�*� ��4��/�" <�<  (��q/H6" �+ 7
." �YY 6�H6���H+7� �HO�� 45 
�$H&(<H  (< H
 L$H=i� :
=[#&���/,�6 < .L$H=i� !�. DH> �+ !��90>��H�� -�� !5 

(�/�8-�±nY/��6 �< �/ "� �)� �+�p �"�8 ."�+-:*H, 
7 !��E 6�&�+ !< 5�	 
�� (<H  �/,�H6 LM �C/,$H6 <I H
 :
f�a ��� �+ -�XY �W���/��6 �"�8 �	�8 �"�F ." �� H
 �H��2 C
��$0� ?<H� ." PH' 7 (��HE C/,$H6 �H+ �7�H  �T�H6 �+ �>
>�#$E��/�E�, -<H��� �HW �H+ �H��5 ." %�� .L$H� �S�H� �H>-

�&6 �+ ?"�/&" �� ?"�/
"�+ A>7B' C-��$0� �>��+��Hb� �� 
<  �/	�8.P'."5�	
<I�C/,$6 ��0#���$0� �H�� �� �H>-�YY 

�W��-�/��6�"�8 ?<H� �H+ ��T�H6 <�<H  �H/�' ." �� H
 C
��$0� �=2�� �>P'(�$E �� C/	�8 �"�F ." �" ���5 ��� .6&�+ (�

 <S# C 7�
< J�� 7&^# !"9&&d5 9HI)I� �"<H�� �+ ��� �H
A
)/�+ (< ��H�$8 �+ � "� "-�H�$0� �HE X = o"�"� -�H�� 

q6&� 7 <
��$0� �)j��,�� �"<�� �S�� �+ �>�($H�F ." �$H, "-
# �# C 7�&^# (�&&��� �
<I/	� ."�+-.�	 
+����$0� K"�' ." �>-

\IH6 " $H#�' 
L<H� PH1)(Make Bruker : Model D8 
Advance A+�# �+ Cu K L$] �+ )ºA �XY���/�(λ=��XY

E&7 �H�7 $=XY�&H=�<H  (��q/H6" �Hk�5 .�H&)��&(."<H�" C-
3�$=+ C�' ." �>8< ��=F -)�Y�(�H�$0� ." (��q/H6" �H+ 7 �H>
�O+"�-<�<  �S6�i� ��  .�H>�/�"��'-." (��q/H6" �H+ �1SH  

�"�+ !$��F ]��[7�"9H	" %�� �+X;pert �H6<+ 5<H� .�
�H�-
6�I ���$0� + �> :0E ��&�7�/1�" R$167�1��$ST -6��+ �
<  .�,�U �H>-]�I^� <��0�H' H&���H�$0� ." (��q/H6" �H+ �H>

]�I^�& �[#�" \I6 P�(VSM)  L<H�Lakeshore-7404)  (
+ �+&*&� �I&!"<�YYYY6��+ </6�" �<�<  .

�;������ � <�
������2�����;	�
$)�"-$#�' K"�' x��$0� �>-(<H  �H/�' J1H  �� ��!�*H� 

�6" (<  (�"� .��IU ' J1 ." �1&�0> ��6"<-��$0� :H# �H>
 "�"� 7 (�$+ .�	-K$8 A  ��/,�6 <�" .." (<�5 �6<+ ?�T;]"

$)�"-" $#�' K"�' 
��$0� P1� !�*� �>��E <>� �H0>-�H=F -
�>-"9	" �+ K"�' 
�H+ 9I)I� �b=c A"7. �0H6 H
�-�/1U$HE 

�+�W (<  �W<�"."�+-��0# ���$0� �+�p �>�>-�1S  �H>-a7c
<  �S6�i�<�.�+�p a ���� ."
%7�/�)�5 ���Y�/��H# �X��/�
�1S  �+�p 7-c." �Yn�/�%7�/�)�5 �#���� /�%7�/�H)�5 

�H�$0� �� �H>-�H=/�� )�/Y≥x≥Y(Zn1-x Mn xO�SH6�i�
< <�."9	"
�� A�+�p �>-9HI)I� �b=c �# �1S  Yn/Y�H
(<

�b=c �# Pk6 7 (< �/Y�+�p A>�E "� �H> �"� H
D.HI�0>&C
"9	" �+
�=F 9I)I� �b=c �� A-)�Y� ("7. �06 �+
�-�"�H+ 
�/0E�+�W (<  �W " �6" H
���*H� C-�HE �H6" !5 H
!$�H>-

+ ��[H  �HE 9I)I� H&�/*-<H2 �� ��/Y�� <H��"� %7�/�H)�5 
�1S -�E"&7� <-(<  ��"7 <�".�H/�
��*H� �HW �� �+�*H� \�

�	
0T �6$# ���SE �+ 9I)I� �&�H&!"��H10> 7 !� ]�Z[� 7H&9
"�HH+-E�# HH& ~CO-Zn��U$HHI� �HH6$# -!"��HH10> 7]�n[

 K�"98<�<.(."<�" -3�$=+ �O+"� ." (��q/6" �+ �>-H+ ��  &C
�Y��Y<�<  �S6�i� �/�$��� .7�jH#
� �&7�/1�" R$1H67�1 H��

(TEM) J1 ���(<  (�"� !�*� <H�".J1H  �H+ �HW$# �H+�
� (<>�*��d5 �p" �� �E �$ 
(."<�" �A-"9H	" ?"�@ 
H� A�-


<+� � 7�/� !"$#&(."<�" �E �	�8 �_-��"� �>-(<H�5 �6� �+ 
."TEM �9�
:�+(."<�"-3�$=+ �>-(<�5 �6<+ �+�HO+"� -

�� �6" !"$�0> .



<=W��(��0  ���!�/�+�# ���X �6��+ �&`�, P&]�I^�7�	 ?"�@$��� <&�E" -7�. . .���

=>!*+&4�I XRD��$0� �>." P'!<  �/�' ��� ��-�YY �W��-�=6 &?<� �+ 7 �$��T�6 .

=>!/P1T�>
�."(TEM)��$0� �>-�=/�� .

�����0?' 
0�@�

���� A����� �9
+&4�I +VW ��H�$0� + �"�$H0� ." ." (��q/H6" �H+ �H>&+VHW 4�HI�

Q�67�	(FTIR) <H  %�H_�" )J1H �(�H=F �H+ (7;HT 7�H>-
<�$&' �+ �$+��HH-O- 7O-H L$��$� ��H�+ (<  4VW -�>

7 "$> �� �$W$� 45 '&<�$O = C = O�H+ (.�H+cm-1 XYY �H# 
cm-1 ZYY �+ �/�+"7 '&�><H�$Zn-O �$H+ 7 (�H=F �H>-X�� 7
��� !$HI	 �+ �$+�� �/�$��� �H>-�OH6 !$HI	 �H+ 7 <H�" �H>-

)(TO�A7)(T�E<I	7�[� ]��[.� f�] ."
�)(."<�" �U �>-

-�$=+ 3"9	" �>
� A�
�=F <+� �$� �<T �06 �+ �>�>-�H/0E 
+�W�� �W�<�$ .

������
@�
B
���'�, "��;>C��;� ���>
"�+ ->�85�.")�$)U��H�$0� �� 9HI)I� C/	�H8 �"�HF �H>�."
+&4�I_I6�"$#�' !7�/1�"$/	 
P1XPS)(< (��q/6" )J1 
X.(�"�$0� �� XPS ���$0 �>�=F�>-�H+ �$+�� O�C ,Zn, M 
�
� (<�$ �<H67 �+ �E&�=(C12)  C+�HE ��<H� (<H  <H�".��

J1 X�=F-�Y�� 7�YXX ��$0� �� ��7 !7�/1�" ��HS#�" �>



f"�` ��$' C�2 �"<�T (�". �0 �> �<�$,5 !"�
" �6�I  ���E 7 �6�I �$=+ �=_� ��Z

�+Zn  �/�p�7�/�p���"� ."
C�=F� !�*� �>�>�I7� �E <-
J1 �+ Zn2+��$0� �� � �>
� (<��$ ." ��
�"�$0� C
$!�>-
� 9I)I�&?�$` �+ 9�/�p�7�/�p�M�� " �+ -)/�+ ��/ZXY 7

�/ZX� <H��"� �$W7 ��7 !7�/1�" ."�H+-�+Mn "H
C�H=F �� �H>
�/ZXY H� �>�a ��7 !7�/1�"�<�$H  ]��[.��IU �"�$H0� �� �H1

 � (<>�*���$ e�b=c �# Y�/Y%�0# �=F�>-9HI)I� �+ �$+�� 
?�$` �+�/�p�7�/�p�." 7�b=cYn/Y�=F-�H+ 9HI)I� 
?�$`S��&� �>�a 9��$  "�+�HI+ 
/� C&H� �H_�8H&�
�HE D

�b=c �# 9I)I�Y�/Y?�$` �+ �+Mn ?"�@$��H� ��/,�6 !7�� 
d5
��"� �$W7 (<  A.

=>!D�"�$0� +&4�I+VW ��$	 Q�6 7�	 
�FTIR �> ��$0�.

=>!E$)�"-" $#�' !7�/1�"$#$	 
��$0� P1>�(XPS) 



<=W��(��0  ���!�/�+�# ���X �6��+ �&`�, P&]�I^�7�	 ?"�@$��� <&�E" -7�. . .��n

���� ���FG��2���
�� 
��
�,�U-��$0� <��0�' �E �>�+H �[#�" \I6 A]�I^� (�)/6� �

)VSM) (J1HH �(<HH�5 �HH6<+�7 �$HHW7 ." !�*HH� 
HH8B�
]�I^�7�	&�������-��"� ��#" ."9H	" �H+ 
." 9HI)I� �"<H�� A

Y�/Yx =�+Y�/Yx =���$0� ��S " A]�I^� � �H> H& "9H	" 9
A
��
<+� .�7��"�$0� � !�*� ��H�$0� ��SH " A]�I^� �E <>�-

Y�/Yx =�HH�$0� ." -Yn/Yx =+HH&�HH6" (<HH  �/* .
HHI[�
"9	"
+ A&j��,�� <2 ." A�"9	" "� A]�I^� ��I# �� 
H0� A�-

]�I^� ��/	� �1=+ <>�&��[� "� &�� �#�<IE.

H?��!�%�� �
=E&�O+"� �+ �>��$' $��� �-=E�Zn1-x Mn xOK7� �+ LM JH6

 HF"�/2" �$,��#H&<�<H  �.��H�5&�H/� 9
." \XRD  7FTIR 7
XPS	�a �E �"� !�*� &�� 9I)I� �2P3/2 72P1/2 +$H, �H+�

�E" �1S  ��&7� <-�W
9)
(<  C<�".."<�"(8&�-�H>-VSM 
 (<I>� !�*�-`�, &]�I^�7�	 �&��� �� P-��$0� �� ��#" �H>

�$+ .`�,&]�I^�7�	 �&�� (<  (<>�*� P�E" &7� <-d5
A
(< 
#"@ ��/	� :��H $, ." J�/�� 7 (�$+ �H>-7 9HI)I� H
�
�>.�	-$��p 
��6"]�Y["
<' C
" !7�� (<
E�# C&~�>d$0[� 
�b� ."
�-]�I^�7�	 &H#"@ P�(RKKY) W$# JH+�F H& �H6" �

]�����[.�+�I+"
�b� C
�(�)/6�, ]�I^�7�	 &��� �� P-��H#" 
"�+-�E" &7� <-d5
 A�H+ 9HI)I� �H+ (< !<H  ��"7 ?�$H`

!$�H>-�+Mn �H+ �$H=+ ��/,�H6 !7��-^# 7H&& �Hb=c �� �

J��2�>-��+ �H6" .A]�HI^� !�$H+ �H/0E !"��H10> 7 ���H 
 A>�E �+ "� ��S "(."<�"-3�$H=+ H� ��HS#�" �H>�<HI>�]��[.

" �+ (7;T
H+ AI10>�H+ L��S# C&!7�H/1�" C�H>-*H��6� �7
!7�/1�"�>-
!$�>-�+Mn � "� ��H+ J��T !"$#&H0�� �����

]�I^�7�	 Db� !<�5 �$W7 �+&�����"� ]��.[�� DH�� �H/1� 
�"�$0� �"
�p" �HE �6" C�H>-]�I^� H&���H+ (<H  (<>�*H� 

+ AI10>�+&CH
!$�H>-�+Mn 7JH��2 �H>-��H+ �".5 
HI[�
!7�HH/1�"(�HHq27 �HH> (�$HH+ �$HH+�� �HH>7" ��HH
�p" ��$HH� C�HH>-
]�I^�&�� �� �]�I^�7�	 Db� �$W7 ."&��H
!$�H>-�+Mn 
�+&U�� ��&. �6" 9
"�5 "�
�7�/1�" A�d
�-d"�+ -�+Mn �+ 

?�$`Xd��6".
I[�" �8" H
CH
!$JH��T �H>"H
CH`�, &�
�+ <I �+
<2 �� ���5 ��S " A]�I^� <µBX�H�" <H �+ f�H] ."

�
�1��IU �) J1H  ." �'&+ ��H6"< H&�/*
��SH " A]�HI^� C
$0����>µBY�n/Y�6" ./� ��&]�I^�7�	 Db� J��T �_ H&��"�
�����S# AI10>�+ �+ !"$#�+&C
!$�>-JH��2 7 9I)I� �H>-

�"� �S�HH� ��HH+ ]��.[�HH�$0� ��SHH " A]�HHI^� !<HH  �HH/0E-
Yn/Yx =�H�$0� �H+ �S�H� -Y�/Yx =" "� 
H� �H�$)I�!"$H#
W$#&"9	" �+ �E ��E �
�"<�� A
!$�H>-�� 9HI)I� �H�$0� !7-
Yn/Yx =� �&)��&C+ �=`�	 &C
!$�>-� A>�E 9I)I� �
7 <+� 
M��"-]�I^�7�	��' ���2 &P
!$�H>-�H��2 ." �H/0E 9HI)I� 

]�HHI^�7�	&P�HH6"/� �� &" �HH_HH
 CHH
!$��HH' ?�$HH` �HH+ �HH>
]�I^�7�	&AI10>�+ P�E" 7 (�
C~HW$� ��H/	� !<H  DHE 
]�I^�&����$0� -Yn/Yx =��$0� �+ �S�� Y�/Yx =H� �-
�$  .� ?��ST �+
D>�+ �) AIE��' ]�I^�7�	 &��+&C
!$�>-

�b=c �� 9I)I��>-H`�, d�H+ &]�I^�7�	 �H&��4$E�H6 "� 
��<IE .

=>!I�,�U �"�$0�-��$0� <��0�' ���� �+ �>
?7�q/� �9I)I� Zn1-x Mn xO)(��� ��-��#" .



f"�` ��$' C�2 �"<�T (�". �0 �> �<�$,5 !"�
" �6�I  ���E 7 �6�I �$=+ �=_� ���

JK��� 
[1] Pan F., Song C., Liu X.J., Ynng Y.C., Zeng F., 
Mater Sci.  Eng.R  62 (2008). 
[2] zgur U.O., Alivov Y.I, Liu C., Teke A., 
Reshchikov Avrutin V., Cho S.J, Morkoc H., 
Journal of Applid physics 98 (2005) 041301. 
[3] Pearton S.J., Abernathy C.R., Overberg M.E., 
Thaler G.T., Norton D.P, Theodoropoulpu N., 
Hebard A.F., Park Y.D., Kim J., Journal of 
Applied Physics  93 (2003) 1. 
[4] Yang S.Y., Pakhomov A.B., Hund S.T., Wong 
C.Y., Lee E., Trans Mag. 38 (2002) 2877. 
[5] Kundaliya D. C., Ogale S. B., Lo S. E., Dhar 
S., Metting C.J., Shinde S. R., Ma Z., Varughese 
B., Ramanujachary K. V., Salamanca-Riba L., 
Venkatesan T., Nature Mater. 3, 673 (2004). 
[6] KimY. M., Yoon M., Park I. W., Park Y. J., 
Lyou J. H., Solid State Common. 129, 175 (2004). 
[7] Han S. J., Jang T. H., Kim Y. B., Park B. G., 
Park J.H., Jeong Y. H., Appl. Phys. Lett. 83, 920 
(2003). 
[8] Li J. H., Shen D. Z., Zhang J. Y., Zhao D. X., 
Li B. S.Y., Lu.M., Liu Y. C., Fan X. W., Journal of  
Magnetic  .Mater. 302, 118 (2006). 
[9] Sharma- P., Gupta A., Rao K. V., Owen F. J. s., 
Sharma R., Ahuja R., Gullen J. M. O., Johansson 
B., Gehring G. A., Nature Mater. 2, 673 (2003). 
[10] Chen W, Zhao L. F., Wang Y. Q., Miao J. H., 
Liu S., Xia Z. C., Yuan S. L., Appl. Phys. Lett. 87, 
42507(2005). 
[11] Sharma V. K., Xalxo R., Varma G. D., Cryst. 
Res Technol. 42, 34 (2007) 
[12] Ku C.L., Kou T.J., Huang M.H., J.Phys. 
Chem. B 109 (2005) 20115. 
[13] Karthinkeyan B., Pandiyarajan T., 
Luminescence  J., 130 (2010) 2317 

[14] Yadav R.S., Pandey A.C., Sanjay S.S., 
Chalcogenide  Let.6 (2009)233. 
[15] Anselmi Tamburini U., Maglia F., Spinolo G., 
Munir Z.A., "Combustion Synthesis: an Effective 
Tool for the Synthesis of Advanced Materials"; 
Journal of Sci Tech (2000) 1-10. 

]�Z[$I�U��-�.�0T&�&!��.��qb�-%.�
q6$�%.�"�#&�
@ $�����	 ?"
���SE ��7�-6��+ 7���� -��*H��W �+ C/�+�
7�-�W �+ -� �� ���SE &]�I^� !"<&���><���H+ �+ 47�I/� -

!$8�� $8"�6�I  �$=+ �=_� ���HE 7�H6�I  �"H
(��0H  !"��
)����(��iq`�n����Z.
]uw[�HH&��
�HH	 %.�HH02"���f.��$HH' C�HH2 ".�0T&�HH&!��.�
"6�+ 7 �,�6�7
8B��>-��/,�6 -]�I^� 7&��?"�@ $��� 
�	
���*� �W 9I)I���H��SE �+ (<  "�H6�I  �$H=+ �H=_� �7
��E�6�I  �"
(��0  !"��،)����(��iq`�X����X.

[18] Pandiyarajan T., Udayabhaskar R., 
Karthikeyan B; Appl.Phys. A  107 (2012) 411- 
419.
[19] Bovo L., "Nanostructured Materials Based on 
ZnO for catalytic", optical and magnetic 
applications A thesis of universita Degli Studi Di 
Padova;",(2008). 
[20] Liu C., Chen L., Liu X., Mag.Mate 324(2012) 
3356–3360.
[21] Bonanni  A., Dietl T, Chem. Soc. Rev 39
(2010)528-539 
[22] Saleem M., Saadat A., Siddiq A., "Room 
Temperature Magnetic Behavior of Sol-Gel 
Synthesized Mn Doped ZnO", chinnes journal of 
chemical physics,JUNE (2010) 
[23] Zheng N., "Introduction to Dilute Magnetic 
Semiconductors", department of Physics and 
Astronomy", The University of Tennessee 
Knoxville (2008). 

 


