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Motivation Polaron correlations

Colossal magnetoresistance (CMR) in the manganites is strongly
influenced by an intricate competition among spin, charge, and
lattice correlations. What happens when the underlying interactions
favor ground states with incompatible long-range order?

Left: resistivity peak due to long-range
reentrant charge/orbital order at x = 0.5.
Right: Single-crystal neutron diffraction
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In the region where CMR is observed (x~0.4), long-range
charge/orbital order is no longer observed. Instead, the
competition between charge, orbital and magnetic order leads

to frustration driven short-range orbital correlations.
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= 0.4. Right: illustration of
polaronic e, electrons and their
associated lattice dis-tortions.

Left: magnetization and
resistivity vs. temperature at x
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Polaronic fluid Future Directions

The crystallographic analysis of the integrated intensity of 109 A detailed understanding of frustration driven nanoscale
unique superlattice reflections yields a detailed structural model: a correlations, a theme central to many phenomena of
novel longitudinal modulation implicating JT coupled charge- technological importance, requires measurements of diffuse
density-wave fluctuations in the bilayered manganites. scattering over large volumes of reciprocal space as well as

efficient analytical tools for analyzing and modeling such data. We

Y Y VY are developing advanced diffuse scattering instrumentation and
D OO0 OO OO methods which will permit broad surveys of reciprocal space as
BL %\Y' Y oYY T well as focused measurements in special sample environments.
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The red and blue curves track the phases of the x displacement correlation function
and z components of the modulation. of the structural modulation.

[The structure of longitudinal JT polaron correlations.] {The in-plane displaoement-]

Schematics of an optimized neutron diffuse scattering instrument
with elastic discrimination, utilizing a pseudorandom chopper.
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