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The crossover from localized to itinerant electronic behavior in transition-metal perovskite-related oxides 
is known to produce many interesting and unusual properties such as high-temperature superconductivity 
in the cuprates and colossal magnetoresistance in the manganites. However, understanding how these 
physical properties arise requires careful consideration of many different potential drivers such as mixed 
valencies, structural distortions and transitions, and magnetic interactions between the cation arrays. 
Because of this complexity, the localized to itinerant electronic crossover remains a challenging problem 
in solid-state physics. 
 
Unlike the perovskite-related cuprates (R,A)CuO4 (R=lanthanide, A=alkaline earth metal) and the 
manganites (R,A)MnO3,  the nickelate RNiO3 perovskites are single-valent compounds in which the σ-
band is filled and the π-band is ¼-filled. The electron bandwidth can be tuned by substituting different 
rare earth cations at the A site; as a result, this system provides a unique opportunity to study this 
crossover more simply. While the phase diagram for this compound is well known, magnetic rare earth 
ions have prevented detailed study of the evolution from Pauli to Curie-Weiss paramagnetism that occurs 
with the reduction in size of the A site cation. To account for this, we have used high-pressure synthesis 
to create a series of RNiO3 samples (R=La, Y, Lu) and studied their magnetic and transport properties. 
We have also shown that the localized to itinerant crossover can also be explored by substituting Ga3+ for 
Ni3+ in LaNi1-xGaxO3. In this talk, I will present the synthesis techniques, the electric and magnetic 
characterization data for this family of perovskite oxides, and discuss the implications of these data for 
our understanding of perovskite-related oxides more generally. 
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