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We present some recent measurements of hysteresis, in materials undergoing
big first order phase transformations, that resulted from a systematic
program of tuning of the lattice parameters by changing composition. The
lattice parameters were tuned so that a certain non generic condition of
compatibility between phases was satisfied. A sharp drop of size of the
thermal hysteresis occurred at the special lattice parameters. The data has
some fascinating features, including an apparent singularity. We re-examine
the origins of hysteresis in light of these measurements, and we conclude
that a certain energy barrier, not pinning or thermal activation, is primarily
responsible for hysteresis in martensitic phase transformations. We combine
this kind of tuning, together with the lattice parameter sensitivity of
electromagnetic properties, to find some interesting new multiferroic
materials.
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