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Amorphous Bulk Materials—Glasses
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“Glass transitions in metals”
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Double-Source Evaporator
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High-Pressure Transformations in Lead-

Telluride Nano-Particles

Bulk Phase Diagram
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Amorphization of Elemental Metals
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Phase-Field Explanation

What is the nature of
the amorphous phase?

transition
state

What is the relation
between the
amorphous phase and
the bulk phases?

amorphous
nanophase

metastable
phase

stable
phase

order parameter n

1 No explanation!



Two-Phase Closed-System Thermodynamlcs
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Two Constrains:
1) Closed system
Two Criteria 2) Small system

1) Material parameters criterion
2) Specific range of compositions

First-order close to second-order
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High-Pressure Transformation in Pb-Te NPs
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High-Pressure Transformation in Pb-Te NPs
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Conclusion

The explanation that
the amorphous

transition nanophases is
state

represented by the
transition state of the
free energy works!

amorphous
nanophase

a

%

metastable
phase

stable
phase

order parameter n
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» Describes the novel and very popular method of theoretical and
computational study of phase transformations and materials
processing in condensed and soft matter

» Discusses the foundations of the method along with the advanced
results in a single volume

» Serves as a primer in the area of phase transformations and as a
guide for a seasoned researcher

The continuum, field theoretic method of study of phase transformations in material
systems, also known as "phase field", allows one to analyze different stages of
transformations on the unified platform. It has received significant attention in the
materials science community recently due to many successes in solving or illuminating
important problems. This book will address fundamentals of the method starting from the
classical theories of phase transitions, the most important theoretical and computational
results, and some of the most advanced recent applications.

Field Theoretic Method in Phase Transformations can be used as an introduction for those
new to the field or as a guide for a seasoned researcher. It is also of interest to researchers
interested in the history of physics.



