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The reported ability to introduce large concentrations of cations with good control over 
space and site occupancy into the superconducting cuprate perovskite family by ion 
implantation without causing undue damage to the structure was the basis for our initial 
work. However, further developments1,2 showed that the perovskite structures were 
severely damaged by the large doping and that the results were due to miscalculation of 
the range of implant. As a result, the investigation was shifted to studies of the manganate 
perovskites which undergo an insulator-metal transition and show colossal magneto 
resistance when properly doped. Like the high Tc cuprates, these compounds are highly 
correlated and show unusual magnetic and transport data. When properly doped they 
order magnetically at temperatures up to room temperature. Although they show no 
superconducting behavior under presently known conditions, they can be grown as 
epitaxial heterostructures with superconductors. 

The transport properties of La0.67Cao.33Mn03 were studied over a wide range of 
temperatures above the Curie temperature of 262 K and fit to the Emin-Holstein model of 
adiabatic small polaron hopping using quite reasonable parameters.3   In the final year the 
conductivity measurements from 300 K to 1200 K of LacCai.cMn03 thin films, with 
doping from c = 0 to c = 1, show that the entire doping range fits the adiabatic small 
polaron model o = (A/^ex^-EJkT). Furthermore the c dependence of A explicitly 
shows the effects of on-site coulomb repulsion, i.e. a polaron cannot hop into an occupied 
site. Instead of increasing monotonically as more carriers are introduced, A starts to 
decrease at c = 0.8 and is reduced to almost zero when the lattice is full.4 The approach 
to zero of A as c approaches 1 shows that the strong on-site coulomb interaction results 
in Mott-Hubbard-like insulator behavior. 
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