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Novel materials of interest today provide unique opportunities to study emergent exotic states of matter
that arise from the intricate coupling of the electronic and lattice degrees of freedom, and their
implications in the mechanics of phase transitions. Central to this issue is understanding distinct
features associated with the coexistence of two (or more) order parameters, the nucleation of different
phases in the parent matrix, the formation of structural patterns that break the global symmetry and
present even at equilibrium conditions, and spin/charge density waves. They are key components to our
understanding of the evolution across phase boundaries, however, they cannot be readily characterized
with traditional means used for probing single electron behavior. This is because their behavior is a
collective one, in response to strong interactions. To explore such states, scattering techniques are
implemented to probe matter at different length and time scales.
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