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Spin dependent transport in La0.7Sr0.3MnO3 thin films

S. L. Cheng (鄭淑齡) and J. G. Lin （林昭吟）

Center for Condensed Matter Science / Center for Nanostorage Research, National Taiwan University, Taipei 106, Taiwan.

We have prepared a series of polycrystalline La0.7Sr0.3MnO3 (LSMO) films to study the thickness effect on their spin-dependent transport properties. LSMO films are grown on (100) LaAlO3 substrate by RF magnetron sputtering system. The thickness of LSMO (t) is controlled in a range between 10nm to 60nm. Temperature and field dependences of resistivity ((-T and (-H) are measured by four-probe method under an applied magnetic field up to 5 Tesla. From (-T curves we have found that the metallic behavior exhibits above room temperature (RT) when t is larger than 30nm; when t=20nm, the metal-insulator transition temperature (Tp) decreases to 250K. At t = 10nm, the onset of Tp occurs at 50K, but (-T shows an electron-localization behavior at low temperature. Based on the results of (-H curves, the mechanism governs the spin-dependent transport for thin films are different from bulk, in association with the strain effect and structure disorder. The overall behavior of (-T and (-H curves will be discussed with the model of spin-polarized intergrain tunneling.
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