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

��������� �	
��� ��� �� �� ����� ������������� ������ �� �!��� "��#�� 
�����$% &� '�� (� 	�) (���� *�+ ,�  

 �-.������/*�� 0��1/��2 3���4 * 5 �-5� 0

����	��
� �!"# �#$% ��&'�#��()#� # �$#*+# �$#*+#
,#� 

67�	�:# ��
#�-*��� .+�/0 1# ����� 2
�3
�4 1+% 5*�6 78 9" :����(;.='6��*>4 ��3?�" � ����� $�	 9
# 1
�4 2#�-*��� 1
:#�0@A"�# *6�0 
B=(XRD)4 ���*	 C�A
D�"��	 �(FT-IR)� �����3=�# E*="��=�'4�� �(SEM)"��4 �(;..F�AG�

 �4 2#�-*���(VSM)�$#(�# ���H(;.�3�
:#�0 IXRD� ,�'� �J (+��$#(�# �HK�*>4 �$�4 �� �+HLM�6�NM�"# �3�*��� .AOP+�1
4 Q�R6�#��$#(�# � �=R; �4�S 1HK�*>4 "��4 ��*� �+��	�� �#�T ."��4�F�AG� U#*? ������ ,�'� ��#�	# �4 �J (+�
�$#(�# .H
2#�-�#�	# V�R;# .F�AG� 
� .�
(4� .�$#(�#H�#�W4 ���() �� 2#�- �MM4 �3�*��� (�% �"� �.

	%������9���:# �����
�3
1+% 5*X9" :�� Y78X2#�-*��� �$#(�# X�=R; �4�S X.F�AG� .

(��:� 
�AR� �4H���% ��+�H��3?�" H��A� ]Z[�# �����
�3
1+% 5*
(YIG) 
�	  HF�AG� �R[=� ��3?�" �4 B��+ �J �"# 


�3?�H�#��#�T H; 7*��	 �'+ 9��; ,% �P���
Y3Fe5O12

�"# .#
�\	 ���� �4 �J ���� 1�
)Ia3d(O10
h���#� ]>[6 

�(; �3?�A;1
�6J�6 �� ^������ ,��+H1+% $*6 � �"#
_
6�J��*��4 ,% 2�*` {Y+3

3}c [Fe+2
2]a (Fe+3

3)d O12�P� 
.
� ��#��#�4 ,% �� �J �*;H�a
��&�+H�a� ��$#�� ��4
"���>H
# ,*
�3
�a � 5*
��&�+H�a���b ��a� �'+ ���4

,*�+H�(; 7�G;# 1+% (�# .#
�� �4 ���� 1�� 13;#� 9
�/�-
�+HF�AG� ���30# *F�AG� ��=��+��4��J �H�#�#�	 �([6 �� 
9

�(AAJ�+HF�AG� ����+�#�4# �H��a*���=���#� ]�[.+�J 
(0 cd�4 2#�- �$#(�# ��
G6 ,(�% (��6#��U#*? �� e�&; 

��3?�"HF�AG� �����#*� ���*; ."��4��+H_��a 
# �;�0
,#��=P+ � C*)Z��f (��H2#�- *��� 

Fe2O3�La1.85Sr15CuO4�$#(�# �4 �=R; �4�S �J �#� ,�'� 
��#� g*=[� �R�� 2#�- .AOP+�,#��=P+ � �O��" 1)�MM� (
�$#(�# �J (��#� ,�'�H# ����� 2#�- *��� 
�3
4 1+% 5*��4�S 

�=R;�"# �3�4#� .#�-*���# ����� 2
�3
:�� �4 1+% 5*�+H
�*���*���� (A�����*�#��=�,*]�[�#�" ��=�]f[78 9" �

]N[�6 �� ���*; .� $#�# ,�
:�� 19" �+�� �4 78 ��6�4 9H-
�+�
��� ,*OP+ H�$#(�# � �3A" H�a*6 ��*� ��3=b*J 2#�- 

�"# �3	�� �#�T .# ��
2#�- *��� .+�/0 1YIG 9" :�� �4 
�6 78�(�(; �.>`# e(+�"��4 ��$#(�# �S# H� �4 2#�- 
�/�-
�+H�*>4 
F�AG� � 1���#
�*4 2#�-*��� 1.

���� '���
�#*� 4���J �3	� (A6��Rd $#��2#�3 1+% Fe(NO3)3.9H2O�
��# 2#�3
�3
5*Y(NO3)3 .6H2O"# ��" (��3
�4  PJ��A

U*>?��K�� �J�; $# �J (`�� �?
�#(H(�(; .#
� 1�#*
 �R�� �����h/M$#"#�" (��3
�4  V*P@�
,*�+H

∗1i>6 �7*j�� �(A�
*� :M��NZMNN����4�P� �:ff�N�hh )M�ZZ(�=����3=�# ��0 �:md.niyaifar@gmail.com 

7�"5�� � ���4k��P; �5*" ���
�0��lWi` $# �mnm �6 mop 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
25

-0
6-

07
 ]

 

                               1 / 6

http://ijcm.ir/article-1-233-fa.html


����
��'	#�� ��	 ��*0 1�) �,#�
# �"�A; ���J � �"�A;�*>4 �>@� N��

 ��2#�3�+H�>	 H#���ZMM��>����3��J 9) �q�� C% 
r.
Bs" �4#
1�*�% 7*>W��K�����	# �6 pH�4 ,% Z#�	#
.

�� � (4�HF�AG� ,�P+ ������ �� H°ChM(R6 78 �4 
(; 9.
#
78 12(� �4����� �� �d�" H°CZZM �6 (; ��#� ���� 

t!��J�*;  '? .+�������4���� uA+%
.°C/minN�� �

�3=�# ��*J  
=���*a ��'	�� �4 �H5�@�# �(;  '? 78 
(; .$�	
4���+��*0 H4��4 �(�% �"�XRD �4v�w B�

)ÅNfMN�/Z(Siefert, CuKα , λ="��4 ��*���	���#�T .$#
�A�0H�>TH)f�� (�>T�+HXRD �4 �7*��	 ��; ]�[�
�$#(�#HK�*>4 �+���#�4(;:

)Z(θcosβ/λD = 0.9

# ��
�q4#� 1D��3�*��� ^�) �4λx*� 7*F# *6�0
=B
αCu-K )�4 �4#�4ZNfM�/M�3�*��� (�θ�#$ 
�y#�4 �β�A�0 H�>T 
����2(; r4�'��A)�#� ^�)�4
,�(�q4#� $# �J �"# H$
�

� �"� �4�%
(]L[:

)�(22
SM BB −=β

,% �� �JBS�A�0 H�>T H:#�0 �3�4#���*P� �4 #H�$#(�# �4 H
K�*>4�+Hy��4 $# �6
�  �#��#� $# �J ,��=�
# *6�0 
B=
��%
(�J1�0 �(;�+�&3"� �� �3?�A; ��*; .BM��r

�>TH���� :#�0 H>`# �� $# �(�% �4 �J �"# 
� 2#�- ,�*4 �
#��#��
# *6�0 
B=XRD�"# .

*&�#�+HFT-IR  ��3�� ��Hx*� �(d cm-1  fMMMYfMM 
�4Perkin Elmer BX ІІ7(� ZhN�N� �% �"� �4(.

AWA��F�AG� (��P�0 �����*P� �+H� $�	  6 ��4 �
 
F�AG����"*� IA" B�(VSM) 7(� INCHZf4 �4 �'��AH
��,#(Oe fMMM �4(�% �"�.

���� � ;.��

9=;Z�+*&�# H# *6�0 :#�0 
78 B=�+H�� �(; �3�0 
�+���H$# z>3�� °C�NM �6 °CZMMM 2(� �4 �#� �d�" 
� ,�'��(+� .��Ab�=�
� �(���� �*;H��0 °C�NM#�4 H
='6�2#�-*��� 9YIG	�J $�	  6 ���PJ � ����AH��� H

#�4 ��0H�"� 
4����*P� �4 �+H 60 $�	�,*�#�°CLMM 
�"# .�+*&�#H��*P� :#�0 �+H# �� �(; �3�0 
�+��� � ��� 1H

� ,�'� �6w�4��P+ �J (+�H��*P� �+ 6$�	 ��A6 � (�$�	
='6�# ����� ��3?�" �(; 9
�3
�"# 1+% 5*.��&����$#(�# 1H
K�*>4�q4#� �4 �+HZ��#� ��+H�+*&�# �4 Q*4�� HXRD 

(; ���%�4 .�$#(�#HK�*>4 �+H��*P� #�4 �+H�+��� H°CLMM �6 
°CZMMM $# �LM�6�NM�4 �3�*��� (�% �"� .

&6)<*&�#H# *6�0 :#�0 
=��*P� B�+HYIG�+��� �� �(; �3�0 Hz>3�� .

*YFeO3

+ Fe2O3

^ YIG

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
25

-0
6-

07
 ]

 

                               2 / 6

http://ijcm.ir/article-1-233-fa.html


(>a ������P; ����
�0Z��� "��4�4�@6 �� �4 K�*>4 �$#(�# �S# 
�/��+H��3?�" HG� �F�A���. . .N�L

AWA��G6��� 2#��&����$#(�# 1HK�*>4 �� ��� ^�) �4 �+
9=;��"# �(�% .�3�
� ,�'� I�#�	# �4 �J (+�
��� .H

�*>4 ���0
&A�#�	# 
� .�
(4� .9=;�G6���=R; �3�#��0 2#�
� �4�&����$#(�# 1H� ,�'� #� K�*>4 �(+� .,�Ab� �J �(+�'
����*P� ��*;�+HYIG� �4 �&����$#(�# 1H b*J 2#�- �6
#�#�H�=R; �3�#��0 H�3���4 H�J (A3�+ � �0*� 2#(+�'� �4

 ,#��=P+�#*�P+���#� ]h[.#�	#
#�4 �=R; �4�S .H.+�J 
6#�-*��� �$#(�#��3A&� �(A��� 
�]�[�] YFeO3ZM [���

�"# �(; :�#�� .�4>J �*F��$#(�# HS�6 �W6 �=R; �4�S ��
(A�$#�6H��� ,���+��H'�#� �� � ��6*J ��4 �4 ��+��HA�*J �

''J ��4 (A>4��"# .�� �4�# 9
� �=A��+��H$#��4 ��6*J 
r+�4� .AJ���� ,�
 �6
��P+ 1
�� �P'b�" �+������
��S�6 $# ,#*6��$#(�# �S# �HK�*>4 ��J �{� e�` ,% �4 �+ .��

6�*`�� �J ��+��HS�6 �W6 t!��J ��4 (A>4 ��$#(�# �HK�*>4 
�$#(�# .+�J �4 � (A3�+H# �K�*>4 
� 1�� .+�J �+���
(A4�

]h�ZZ[.# �4 �a*6
���| �3=� 1H:�#�� :�3�� �J �"# 
�J# �4 ��A6 �=R; �� �(;�� ��(W� �+(�} �#*� �� � �*;��

�J#�(H#
#�� �=R; �4�S �� ~�R��# 2�*` �4 �S# 1�(; :�
�"# ."��4���H#
�� ,#��=P+ � �;�0 C*H�J# ��+(�
(A��� 

Fe2O3�La1.85Sr15CuO4�Bi2CaSr2Cu2O8�J �#� ,�'� 
#
#�#� �#*� 1H0�(�*
�*�#�#� �H�#(��+H���3=�# ��ia 

(A3�+ ��- �q" �� �('� .#
RqT�� 1��+H�3=�# 
=���6 
�R
$#*�H��q" �� 
(=
� _	� #� �&�(AAJ3� �� ���4 cd�4 �@-

�3���4 �=R; �4�S ,(�% �*a�H��*P� �4 �R�� H�sJ #H
(; (A+#*?]ZZ[.��*P� ���+H='6 ��+��� �� �(; 9H

��*P� �=R; �4�S �� �(; �(+�'� :�3�� �2��i3��+H
='6��+��� �� �(; 9H�0�
� #� 1�#�	# �4 ,#*6
r+ �4 .

RqT�� .AJ��+H�� 2#�- �q" �� �[	#� ;��*\) $# �#(� -
�+H���3=�# ��#� �R�� �('� �ia .

60 80 100 120 140 160 180 200 220 240 260
650

700

750

800

850

900

950

1000

1050

T
em

pe
ra

tu
re

(o C
)

D(nm)
&6)=G6��� 2#��&������ ^�) �4 �+ K�*>4 �$#(�# 1H��0 

60 80 100 120 140 160 180 200 220 240 260

12.348

12.350

12.352

12.354

12.356

12.358

12.360

12.362

12.364

La
tti

ce
co

ns
ta

nt
(o A

)

D(nm)

&6)>G6��K�*>4 �$#(�# ^�)�4 �=R; �4�S �$#(�# 2#��+.

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
25

-0
6-

07
 ]

 

                               3 / 6

http://ijcm.ir/article-1-233-fa.html


����
��'	#�� ��	 ��*0 1�) �,#�
# �"�A; ���J � �"�A;�*>4 �>@� N�h

 9=;f4�C�A�+HFT-IR��*P� ��+H�(; �3�0 YIG �� 
�+���HLMM �hMM�ZMMM�a�� H�>" �'� #� g*� ,��(+� .

9=; �4 �a*6 �4�4 �� ���*P� C�AH��� �� �(; �3�0 H°CLMM 
>`# �#*� �"��a���b 2�;�[6�# ��+�(d �4 Hx*� �Nf �N�N �

N��3��" �4 �� � �3��x*� �(d �4 �#*� �cm-1f���
�(
���*; .# 2(;
���� �4 tw�P3)# �J �+�#*� 1�+HFe-O  ��

� �+�� �=R;�(�*;]N[# �4 �#�	
��� .H#�	# ��0 
� .�-

(4� .#
#�	# 1
�4 2(; .���#�	# 9
�*>4 .
&A�#�	# �4 
.
���H�3� �4 ]	#*6 �� t!��J �J �"# ��0 
�4 I$# �(�% �"�
�+*&�#H# *6�0 :#�0 
�"# B= .

9=;N���6 
� �����3=�# E*="��=���*P� �+H�(; �3�0 
�+��� ��HLMM �ZMMM�a�� H�>" �� ,�'� #� g*�(+� .

#
���6 1
� ,�'� ���$#(�# ��A6 �� �J (+�H#�	# 2#�- 
.

� �=>4 ��"# �3;#�
��"�A;���*P� � �+�G6 ����"# ���J �.
9=;��AWA� *��� ��6# H��� �� ���F�AG� (��P�0 H�+

 2#�-YIG�� ,�'� 2��i3� ��0 H�+��� ^�)�4 #� (+� .
�� �(+�'�F�AG� �J �*;�$#(�# .+�J �4 V�R;# .�2#�- H
�� .+�J(4�
 .�� .+�J 1
# �4 �q" �R�� .
#�	# �4 (�#*6

 r@)(S/V)�*; ��#� �R�� ��3=b*J 2#�- �� .9=;L
�$#(�# �4 #� V�R;# .F�AG� 2#���G6 �#�*P� ,�'� 2#�- H

��(+� .�� �(+�'��$#(�# .
#�	# �4 V�R;# .F�AG� �J �*; H
� .
#�	# 2#�-�(4�
 .9=; �>?#� �
*�6L�4 V�R;# .F�AG� 

�$#(�# ,��#� ^�)�"# 2#�- H..F�AG� �=A
# �4 �a*6 �4
 �4 V�R;#D/Z�� .+�J �� ��{3�# �(4�
 1
# �� Q��� �J ���

 (���� �#�T �"#� �?  
 H�� �#�*P�]Z�[.�� �&3�4#� 1
# -
�q4#� �4 (�#*6�*; ,��4 �
$ H:

&6)?#�+*&�HFT-IR�+��� �� �(; �3�0 78 �4 Q*4�� H°CLMM �°ChMM �°CZMMM.

&6)@���6 
�SEM$# ��*P� 78�+Hz�# �� �(; ��0 (°CLMMC �(°C ZMMM.

500 1000 1500 2000 2500 3000 3500 4000

65
4

56
3

59
5

42
3

1000oC

800oC

Tr
an

sm
itt

an
ce

(a
.u

.)

wavenumber (cm-1)

700oC

AB�C

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
25

-0
6-

07
 ]

 

                               4 / 6

http://ijcm.ir/article-1-233-fa.html


(>a ������P; ����
�0Z��� "��4�4�@6 �� �4 K�*>4 �$#(�# �S# 
�/��+H��3?�" HG� �F�A���. . .N��

-4000 -2000 0 2000 4000

-30

-20

-10

0

10

20

30
7000C

8000C

9000C

10000C
M

ag
ne

tiz
at

io
n

(e
m

u/
g)

Applied Field  (Oe) 

&6)DAWA��F�AG� (��P�0 ���#�4 H��*P� �+H�+��� �� �(; �3�0 H°CLMM �°ChMM�°C�MM �°CZMMM 

&6)EG6���$#(�# �4 V�R;# .F�AG� 2#�H2#�- .

)n(/D)-Ms(bulk)(1Ms(D) β=
�JMs(D) � .F�AG� �&����$#(�# �4 ��- 1HD�Ms(bulk)  

�sJ ��*P� V�R;# .F�AG�#H�β
�"# �4�S �(d  .�4
>W6 $# ���i3"#���#� 9�sJ V�R;# .F�AG� ��+#HN/�L ���#�4 

�J (;�#*�P+�4*? ��3P+ �4 H�sJ #H��#� ]Z�[.
9=;hG6 �#�*P� ���(��#�#� 2#��AWA� $# �J #� ��+H

F�AG� (��P�0������ �� H�(�% �"� �4 ��6# ^�) �4 �(�#
��&���1� ,�'� 2#�- �$#(�# �(+� .� �(+�'���4 �J �*;
#�	#
�(��#�#� 2#�- �$#(�# .�#�	# 
.
�� � �3	��MM��� �4 �3�*

4 �#(���'��AHOe�/�L��("� .#�	#
4 .�2#�- �$#(�# �� �3'
�(��#�#� �#(�� �� .+�J cd�4����*; .#
G6 1��2#�

�(��#�#���$#(�# �4 H� #� 2#�- ��$*) ��3?�" g�"# �4 ,#*6 ��+
�$#(�#H�#�W4 ���&���P+�� �H�*>4 
|*6 1��#� �.~�	 ��#
AJ�(;�4 �$*)  6 �*>4 �r#�4 �H8��# .+�J H��*? .F�AG� 

)#*� �4�F�AG� z>3�� �����6 �� r��*; .8��# �R��H([4 
��6 $# 9RT �4�# r
�$*) 1�4 �"# ^"�A3� �+D�J �D

��&���1�$#(�# H2#�- �"# .#�4�A4
�(�b�+ 1D�(;�4 �3=b*J 
8��# .+�JH��� �3PJ ��� � �*;�3� ,#*6�#�4 �	�� �@H

����
�4 �� b*J ��D�P6 �*>4 
���) �� �J (;�4 �3;#� 9
T�4 �$*)  6�(��P4 .)�� ����H�� �4 �$*)  6 ��S# 9�+H

�����
�(��#�#� .+�J cd�4 2#�- �$#(�# �"*3� .+�J ��
���*; .�(��#�#��)�� �� ��4 �4#�4 �$*)  6 �

60 80 100 120 140 160 180 200 220 240 260
24.0

24.5

25.0

25.5

26.0

26.5

27.0

27.5

M
ag

ne
tiz

at
io

n
(e

m
u/

g)

D (nm)

4 6 8 10 12 14 16 18 20 22 24

24.5

25.0

25.5

26.0

26.5

27.0

27.5

28.0

M
s(e

m
u/

g)

103[D(nm)]-1

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
25

-0
6-

07
 ]

 

                               5 / 6

http://ijcm.ir/article-1-233-fa.html


����
��'	#�� ��	 ��*0 1�) �,#�
# �"�A; ���J � �"�A;�*>4 �>@� NfM

60 80 100 120 140 160 180 200 220 240 260
21

22

23

24

25

26

27

28

C
oe

rs
iv

ity
(O

e)

D (nm)

&6)FG6���(��#�#� 2#��# �4 2#�- �$#(�.

)f()(f/DeH 2
c −=

�J �"#e�f���� 
(A3�+ �4�S �.)�� ����$*) (Ab �
G6���(��#�#� 2#���$#(�# �4 H� #� 2#�- ��4 ,#*6$ 2�*`
�
4���J ,�]Zf.[

)/( DbaH c +=
# �� �J
�q4#� 1a�b���� 
(A3�+ �4�S �.#�4�A4
�� 1

)����(��#�#� ��$*) (Ab ��#�	# �4 
.+�J 2#�- �$#(�# .
��
(4� .

!)�2�� 
2#�- *���# �����
�3
1+% 5*�$#(�# �4�+HLM�6�NM �3�*��� 
(; �3?�" .�$#(�# .+�J �4 �=R; �4�SHK�*>4 #�	# �+
.


�	� .#
#�	# 1
� �S# .+�J �4 .��+��HA�*J �r�4 � ��4 (A>4 
���*?�RqT�� r{� �(; ��#� �R�� 2#�- �q" �� �+ .
AOP+��$#(�# .+�J �4 V�R;# .F�AG� 1H.+�J 2#�- 
�	� .
#
#�	# �4 .+�J 1
r@) �4 �q" �R�� .(S/V) 2#�- �� 

(; ��#� �R�� ��3=b*J.

�2��G�
��$% ,w*j�� $# �='6 �4
�J�� ��&'H�!"# �#$% ��&'�#� �

�W6 � 5*>d ()#��,�3"$*? 2��.

�HI�� 
[1] Menzer G., "Die kristall structure der granate , 
z. kristallogr " , 69 (1928) 300.  
[2] Kim Dong Y., " YIG magnetic ceramic 
composition for microwave application and 
preparation method thereof", Electronics and 
Telecommunications Research Institute(2005) 1-6 

[3] Teijeiro A. G., Baldomir D., Rivas J., Paz S., 
Vaqueiro P., "Structureal and magnetic 
characterization of YIG particles prepared using 
microemulsions", Journal of  Magnetism and 
Magnetic Materials 140-144(1995) 2129-2130. 
[4] Ristic M.,  Nowik I.,"Influence of synthesis 
procedure on the YIG formation", Jornal of 
Materials Letters 57 (2003) 2584-2590.  
[5] Beh H. G., Irmawati R., Noorhana Y., Lim K. 
P.,"Phase evalution and crystallite size of La 
substituted YIG at different calcinations 
temperatures", Journal of Engineering & 
Technology 9 (2009) 261-265.  
[6] Hosseini Vajargah S., Maddah Hosseini H. R., 
Nemati Z. A., “Synthesis of nanocrystalline 
Yttrium iron garnets by sol-gel combustion 
process: The influence of PH of precursor 
solution”, Journal of Materials Science and 
Engineering B 129 (2006) 211-215. 
[7] Cullity B. D., "Elements of X-Ray Diffraction", 
Addison Wesley publishing company, Inc (1978) 
284.
[8] Vaqueiro P.,  Lopez-Quintela M. A.,” Influence 
of Complexing Agents and pH on yttrium-Iron 
Garnet Syntesized by the Sol-Gel Method”, Journal 
of Chem. Mater 9(1997) 2836-2841. 
[9] Ayyub P., Multani M., Barma M., Palkar  V. 
R., Vijayaraghavan R.," Size-induced structural 
phase transitions and hyperfine properties of 
microcrystalline Fe2O3", Journal of  Physics C: 
Solid State Physics 21 (1988) 2229. 
[10] Ayyub P., Multani M. S., Vijayaraghavan R.," 
Anomalous behaviour of the magnetic hyperfine 
field in microcrystalline YFeO3-Fe2O3 mixed phase 
system", Journal of Physics Letters A 119 (1986) 
95.
[11] Ayyub P., Palkar V. R., Chattopadhyay S., 
Multani M.,"Effect of crystal size reduction on 
lattice symmetry and cooperative properties", 
Journal of Phys Rev B 51 (1994) 6135-6138. 
[12] Rajendran M., Deka S., Joy P. A., 
Bhattacharya A. K., "Size-dependent magnetic 
properties of nanocrystalline yttrium iron garnet 
powders", Journal of Magnetism and Magnetic 
Materials 301 (2006) 212-219. 
[13] Sanchez R. D., Rivas J., Vaqueiro P., Lopez-
Quintela M. A., Caeiro D., "Particle size effects on 
magnetic properties of Yttrium iron garnets 
prepared by sol-gel method", Journal of 
Magnetism and Magnetic Materials  247  (2002) 
92-98. 
[14] Cullity B. D., " Introduction to Magnetic 
Materials", Addison-Wesely publishing company. 
Inc, (1972) 666. 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
25

-0
6-

07
 ]

 

Powered by TCPDF (www.tcpdf.org)

                               6 / 6

http://ijcm.ir/article-1-233-fa.html
http://www.tcpdf.org

