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Studies of the intrinsic inhomogeneity and pseudogap phenom-
ena of La0.7Ca0.3MnO3 epitaxial films using spin-polarized (SP) scan-
ning tunneling microscopy (STM)1 C. R. HUGHES, J. SHI, A. D. BEYER,
N.-C. YEH, Phys. Dept., Caltech, Pasadena, CA 91125 — Spatially resolved tun-
neling spectra of La0.7Ca0.3MnO3 (Tc = 260K) epitaxial films are studied using
STM under varying temperature, magnetic field, and the degree of spin polarization
in the tunneling currents. With both regular and magnetic STM tips, conductance
inhomogeneity related to the phase separation nature of manganites is observed be-
low the Curie temperature and in zero fields, and the inhomogeneity decreases with
magnetic field and above the Curie temperature. On the other hand, with magnetic
tips the field-dependent tunneling spectra may be quantitatively explained by SP
tunneling in a spin-valve configuration. In addition, a nearly temperature indepen-
dent psuedogap (∼ 0.4 eV) and a larger energy gap (∼ 0.6 eV) at low temperatures
are found; the former disappears upon the application of magnetic field, and the
latter may be attributed to a surface ferromagnetic insulator phase because of the
manifestation of spin filtering effect under SP tunneling in opposite field orientations.
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