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Dependence of transport property of sol-gel derived La, ,Ca, ;MnO,
thin films on their thicknesses
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Abstract: La, ,Ca, ;MnO; thin films with various thicknesses were successfully fabricated on SrTiO, single crystal sub-
strates via sol-gel method. X-Ray diffraction manifests that all the films have highly preferential orientation. Electrical
transport measurement shows a strong impact of film thickness on the physical properties of La, ,Ca, ;MnO, thin films,
which can be attributed to the change of lattice structure of the films substrate induced by strain. Further study indicates
that in the films with small film thicknesses, variable range hopping of small polarons is the dominant transport process at
high temperatures, and in those films with larger thicknesses small polarons are the predominant charge carriers even at

very low temperatures.
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Fig.1 (a) The XRD patterns of La, , Ca, ; MnO,

thin films with different thickness, (b) The resistivi-
ty-temperature relationship of La,, Ca, ; MnO, thin

films with different thickness
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Fig.2 The resistivity-temperature relationship of the
90nm, 120 nm films and no-strain layer. Inset: The
fitting of the data below 100K of the no-strain layer
by the small polaron transport model
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Fig.3 Fitting the transport data of the 12 nm (a )
and 30 nm (b ) thin films by using the model of vari-
able range hopping of small polarons
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