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Subject of this talk: first order phase
transformations + magnetism

Why?
Magnetic properties are extremely sensitive to the lattice
parameters

First order phase transformations have a change of lattice
parameters: martensitic transformations

Can switch back and forth between completely different
materials

Most first order phase transformations are not reversible

Key point: reversibility. What governs reversibility of martensitic
transformations?

Generalization: multiferroic materials
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Sensitivity to changes of lattice
parameters

It is well-known in both ferromagnetism, ferroelectricity that magnetic and
electric properties are extremely sensitive to the lattice parameters.

Exchange energy is extremely sensitive to lattice distances
Heusler alloys, Mn in Ni,MnGa,
Diffusion of N, into rare earth magnets
Epitaxial growth of magnetic materials (e.g., BiFeO,)
Ferroelectricity is extremely sensitive to lattice distances

R. E. Cohen (2001): Properties of ferroelectrics are extremely
sensitive to volume (pressure), which can cause problems since
small errors in volume can result in large errors i n computed
ferroelectric properties.

D. Schlom (Jan. 26, 2006). Epitaxy of BaTiO,, SrTiO,
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Martensitic phase transformation

0> 0.

0 < 0.
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Example of this sensitivity: ferromagnetic
shape memory materials:  Ni,MnGa

austenite martensite
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Example, continued, Ni,MnGa
magnetization curves

austenite martensite
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