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Abstract: In this paper, results from X-ray diffraction and the variation of 
electric resistance versus temperature of Gd3AuxAl1-x intermetallic 
compound are reported. All samples formed in orthorhombic crystalline 
structure with Pnma space group. In measuring the lattice parameters by X-
ray diffraction method, deviation from Vegard’s rule has been seen. This 
deviation at x = 0.4 maximizes. In addition, an abrupt volume change equal 
to 6% occurs at the critical point x = 0.4. For all samples, by increasing the 
x-parameter, we have seen increasing in the Curie temperature Tc. Magnetic 
susceptibility χ(T) is increased versus x-parameter, too. The results of 
electric resistance measuring in sample with critical value (x = 0.4) shows a 
behavior like Kondo effect which is not observed in other samples. For 
compounds based on Gd, this undesirable behavior could be related to 4f 
sublevel which it concentrates free electrons around Gd ion. 

Keyword: Kondo effect, Local magnetic moment, Exchange interaction, 
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S<nEU1��6���8& �0����+��/ � 6S���% �]� %����8& %+��5 �0��^�& �fIo�^�& �

���05 6��@+p16�#�� 
��" ]_�	I[.(� 6%��0" �%+�" ��� �" ����@+p1��;o�E+ TZ�
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��" #�� ]O� ��![.	 �) �" �-@ (� S�" �M�) �N��� %� q��V
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" ��0;������+��/ � �6�^�& �)+���; �"� (���+��/ � +6& �% S���% ��; #.�� %�Z��� ���	
 :��&��. %����1���-� %� +���; �]� �&�.�]eO.[
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 ~[. �" �-@ (� ���"(��	g��	 ��%�� ���0" S���% ��"+% ��%�[-@ +S]�h[�n& %� � R

T�0��GdPt –GdCu�N��� ����D �" �6#�� ��?�5 %��E ��Vq	 �%�& T�& .?�� (����%� ��
8	 �� �n&��U1 9���%��?�6���8& �0����-� ��" �@�. ��@��; TS@�; ��&�%�1 x�:��& 

S@�;χ�=?� +�STc&��.�]eO [.U1 S@�;�%��?�6q	��+% ��+% 
���; �(�? %�A* �.% �"
&+�?��1���8�0��=?� +��&� S6%�; 6"��1 ��������8&+�? (�? ��. %���0��������+ 

���8&+�? (�? +� ��&=-@�0����8&+�?��1 +�0�)�	%�<D �" ����(�? %�A* ��
���8&�%�1�1������-� %� |�@(#�� .�.��&� %� �; #�� �;v ��6�&� (� �	}�" 6+���; �,�-D� 

�& L����8& ����0��E6�D�" & (�����8&+�? (�? ��?% ���0�&��.�]eO[.�&� %�6
+���;����� %�"���8&+�? (�? �& ~/. |�5�� �; ����% �&� ��&���	 �" ~�/	 +���; �"� 

��� #<0�]eO [.
����
(���� 45��6"�N	 ��&� :0*�" #&+�3&~/. %� '
�%+)
�. ���.~[. ��� %� �&-

����5�� S��=?� ��^+ �" ���	�&� %� �% #&+�3& 6TK)�&�6+���; (
�@�&�;�.�/��� : �� 
��-� 6��" ���	 �&RI/K=x���� ���G" �n3��(�@�. S����1���1 H+���V T��0@ ���� +

���-� �% %��?% ��� �@��������� )~/. ,��& �.(T�& R�/� ����& #"�E% ����T@�" S�;
� ��<	 RKKY �+%� ����+���; �]� +#�� .+���; �]� �>G& %��;T@�" #"�] � ��<	 S�; 

Jij���-; �#�� �@�t&��.�[eI[.Jij�"�	�(�R>��?����������6���8& �0�%� �V #�� 
,�&RKKY"�~"�3& 9%��#��:

2 2 −
∝

f i j
ij

f

z F( k R R )
J

E

�; ��) %� 4

1 2 f i jF( w ) ( wcos w sin w ) ;w k R R
w

= − = −

|Ri-Rj|��" 6#C� �����6\��& %� �>�f& ]��[#�� 
�. �<��G& .9����8	 %���-� %�Jij �"
 :0*x�-;���6�%�I/Kx =
��� �&��." �;8	 ������� TN* �R/��
�@�&� %� 
�. ��

�%�� #3"�n& � �3& .� �n& %�R����6��" �; 6 ��<	 �]� ����� %��G& �RKKY ��) %� �;
���-�" �% �@ �%� %��1 9%���%+) ��% ��� �=N& �>*�& +� %� +���; �]� �; �T���&��@��+

���� �5�6(� ~��* RKKY �]� �" � ���; �<>Y +���;�-� �% +���; �]� ������	���]�O[.
: �n& �" ���	�" ���V�}�"�&%�A* ���f" ���	 +���V �]� �V #C5 ���	(��	 6(�N& 

�-� 9%��[. �" �]� ��� �[>" ����5�%�� T�3�0& ���0" �&�? �n� ~)�����V ���� %� 
+ #�� ��� # �* ����[��V %� �&�? �n�(��	���� 6>"�E ����� uU� #6�%�� �% (.���

�@(��	���� �Z� (� �; �6��� o�<.� �* �" �
��& ���� S���% 6���+��[ � �5��V��1 ~&�D �����	
& :�	�	 ���" + ��.�"��1 ~&�D �% ���) ���	#0��� +���V �]� S���.
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