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Abstract: A La0.67Ca0.33MnO3(LCMO)/MgO granular composite system was fabricated by a chem-

ical route. The grain size of the parent LCMO powders can be altered by controlling the initial sin-

tering temperature. It shows that electrical transport and magetoresistive properties of the composite

system strongly depend on the MgO content and initial sintering temperatures. For the samples with

Ts1=1100◦C, the insulator-metal transition can be observed only in pure LCMO and the x=1mol% com-

posite. However, For the samples with Ts1=900◦C, the insulator-metal transition can still be observed

in the x=7mol% composite in which the maximal low field magnetoresistance (H=0.3T) is enhanced

from 5% in pure LCMO to 27%. SEM analysis shows that linking between LCMO grains is weakened

with increasing MgO content or elevating the initial sintering temperature. The experimental results

were discussed in terms of the spin polarized tunneling mechanism.
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Fig. 1 XRD patterns of the (1−x)LCMO/xMgO

samples prepared at Ts1=900◦C and Ts2=1000◦C
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Fig. 2 FESEM images for the (1−x)LCMO/xMgO sam-

ples prepared at Ts2=1000◦C
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Fig. 3 Temperature dependences of resistivity of the (1−x)LCMO/xMgO samples prepared

at different sintering temperatures
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Fig. 4 Temperature dependences of MR measured

at 0.3T and 3T magnetic fields of the (1−x)LCMO/

xMgO samples

K 100%∗(R(0)−R(H))/R(0), �Æ R(0) _ R(H) *-*
�C_C�ZC H �>r$4t�+�_?ÆR3LO�lo;tF65�
�% MgO Zttr��lzQ Tp tNM�$4tZ�+f�r��Z�+tr��'*ilrA#��-ÆzNMtZ�+r���Æ0�Z�+f�r���C�R�qR3�:o��o; MgO Zt x=3%t$4�D=VsN� Ts1�Z�+*NhgtEq� Ts1=1000◦C t$4lzNMtZ�+_0�Z�+	! Ts1=900◦C$4'=��zNMtzCZ�+x�! x=7%�Ts1=900◦C t$4q'=�-�_K�6Z�z:5X"nXNj_>ÆtzCZ�+_'��n(TNL [3]. �z�?tÆ�TC�ZC��6ZNjtZ�-}17��Nj#&�t�%(T�	�y�HiO=+/�LQ�z:5X"nXt�Em�y���'ztZC;R3�NjtZ�KvQ7�-}��%8WNj#&t(T�	rg��+�z�*iOzCZ�+|B�lR���t LCMO/MgO4
2_Æ�MgOt�gw LCMO[-NjKdtr�	�r LCMO Nj�to"&i��rC�ZCDd8� LCMO NjtZ�KvQ7�-}��+�rDz�>�rGzCZ�+|B��C�C�zZCR3�rF�Zo6Zt�&/vD=tN��S CMR |B^ �x-|B�%#
Tp 72�+�f
��x}ÆzCZ�+l Tp 72Oi-A0�t[>�;$�l LCMO/MgO4
2_Æ�MgO t�g�rNj�to"&i�
Tp v=N/�t|B&rD��f�>�0�Z�+% MgO Zttr��f�r��
4 NTl LCMO/MgO 4
2_Æ� MgO t�g�r LCMO Nj~�to"�i�+3F�Zo6Zt�&�ylDztN�� Tp �z��C�io"�rC�ZCDd8� LCMO NjtZ�KvQ7�-}��%8WNj#&t(T�	rg��+�rDz�>�rGzCZ�+|B�D=VsN�_k=s"N��4
XÆ LCMO Njto"�*Nf�tEq�|=k=s"N�R3rGNj~�to"��|=D=VsN�	� LCMO [-tNjKdrg�_ MgO 4
k�lo;tk=s"N�
�Nj~�to"� ��i�>�*R3rG4
XtZ�+|B�



4 > ℄Q��w
 La0.67Ca0.33MnO3/MgO 5d3`�u��h`[�,}C 719;Q
g
[1] GU1��J�
Y
�0v� 2003, 23 (2): 192–211.

[2] Jin S, et al. Science, 1994, 264: 413–415.

[3] �)I�THT��a8�x (LIU Yao-cheng, et al). V~9{�� (Journal of Inorganic Materials), 1999, 14 (3):

475–478.

[4] Hwang H Y, et al. Phys. Rev. Lett., 1996, 77: 2041–2044.

[5] Yuan Song-Liu, Xia Zheng-Cai, et al. Chin. Phys. Lett.,

2002, 19(8): 1168–1171.

[6] Z!��%�m�2?j�x (YUAN Song-liu, et at). V~9{�� (Journal of Inorganic Materials), 2005, 20 (3):

623–628.

[7] Shilpi Karmakar, Taran S, Chaudhuri B K, et al. J. Phys.

D: Appl. Phys., 2005, 38: 3757–3763.

[8] Huang Yun-Hui, Yan Chun-Hua, et al. Appl. Phys. Lett.,

2002, 81: 76–78.

[9] Yuan Xiao-Bo, Liu Yi-Hua, Wang Cheng-Jian, et al. Appl.

Phys. Lett., 2006, 88: 042508.

[10] Huang Q, Li J, et al. J. Appl. Phys., 2001, 90: 2924–

2929.

[11] Subhrangsu Taran, S. Karmakar, Sandip Chatterjee, et al.

J. Appl. Phys., 2006, 99: 073703.

[12] Gupta S, Ranjit R, et al. Appl. Phys. Lett., 2001, 78:

362–364.

[13] Wang X L, Dou S X, et al. Appl. Phys. Lett., 1998, 73:

396–398.

[14] Moshnyaga V, Damaschke B, Shapoval O, et al. Nat.

Mate., 2003, 2: 247–252.

[15] Helman J S, Abelest B, et al. Phys. Rev. Lett., 1976, 37:

1429–1432.


