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This book provides a comprehensive introduction to a recently-developed
approach to the growth mechanism of thin films and nanostructures via chemical
vapour deposition (CVD). Starting from the underlying principles of the low
pressure synthesis of diamond films, it is shown that diamond growth occurs not
by individual atoms but by charged nanoparticles. This newly-discovered growth
mechanism turns out to be general to many CVD and some physical vapor
deposition (PVD) processes. This non-classical crystallization is a new paradigm
of crystal growth, with active research taking place on growth in solution,
especially in biomineralization processes. 

Established understanding of the growth of thin films and nanostructures is based
around processes involving individual atoms or molecules. According to the
author’s research over the last two decades, however, the generation of charged
gas phase nuclei is shown to be the rule rather than the exception in the CVD
process, and charged gas phase nuclei are actively involved in the growth of
films or nanostructures. This new understanding is called the theory of charged
nanoparticles (TCN). This book describes how the non-classical crystallization
mechanism can be applied to the growth of thin films and nanostructures in gas
phase synthesis.  

Based on the author’s graduate lecture course, the book is aimed at senior
undergraduate and graduate students and researchers in the field of thin film and
nanostructure growth or crystal growth. It is hoped that a new understanding of
the growth processes of thin films and nanostructures will reduce trial-and-error
in research and in industrial fabrication processes.
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This book provides a comprehensive introduction to a recently-developed approach to the growth mechanism
of thin films and nanostructures via chemical vapour deposition (CVD). Starting from the underlying
principles of the low pressure synthesis of diamond films, it is shown that diamond growth occurs not by
individual atoms but by charged nanoparticles. This newly-discovered growth mechanism turns out to be
general to many CVD and some physical vapor deposition (PVD) processes. This non-classical
crystallization is a new paradigm of crystal growth, with active research taking place on growth in solution,
especially in biomineralization processes. 

Established understanding of the growth of thin films and nanostructures is based around processes involving
individual atoms or molecules. According to the author’s research over the last two decades, however, the
generation of charged gas phase nuclei is shown to be the rule rather than the exception in the CVD process,
and charged gas phase nuclei are actively involved in the growth of films or nanostructures. This new
understanding is called the theory of charged nanoparticles (TCN). This book describes how the non-
classical crystallization mechanism can be applied to the growth of thin films and nanostructures in gas
phase synthesis.  

Based on the author’s graduate lecture course, the book is aimed at senior undergraduate and graduate
students and researchers in the field of thin film and nanostructure growth or crystal growth. It is hoped that
a new understanding of the growth processes of thin films and nanostructures will reduce trial-and-error in
research and in industrial fabrication processes.
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Editorial Review

From the Back Cover

This book provides a comprehensive introduction to a recently-developed approach to the growth mechanism
of thin films and nanostructures via chemical vapour deposition (CVD). Starting from the underlying
principles of the low pressure synthesis of diamond films, it is shown that diamond growth occurs not by
individual atoms but by charged nanoparticles. This newly-discovered growth mechanism turns out to be
general to many CVD and some physical vapor deposition (PVD) processes. This non-classical
crystallization is a new paradigm of crystal growth, with active research taking place on growth in solution,
especially in biomineralization processes. 

Established understanding of the growth of thin films and nanostructures is based around processes involving
individual atoms or molecules. According to the author’s research over the last two decades, however, the
generation of charged gas phase nuclei is shown to be the rule rather than the exception in the CVD process,
and charged gas phase nuclei are actively involved in the growth of films or nanostructures. This new
understanding is called the theory of charged nanoparticles (TCN). This book describes how the non-
classical crystallization mechanism can be applied to the growth of thin films and nanostructures in gas
phase synthesis.  

Based on the author’s graduate lecture course, the book is aimed at senior undergraduate and graduate
students and researchers in the field of thin film and nanostructure growth or crystal growth. It is hoped that
a new understanding of the growth processes of thin films and nanostructures will reduce trial-and-error in
research and in industrial fabrication processes.

About the Author
Prof. Hwang’s research interest is in the microstructure evolutions during material processing, especially,
abnormal grain growth and thin film growth. The topics are approached both experimentally and
theoretically, occasionally using computer simulation. The most focused work has been the theory of
charged clusters, which is suggested as a new understanding of thin film growth. This topic is related to the
growth mechanism of thin films and nanowires, nanotubes prepared by chemical vapor deposition. The size
distribution of charged clusters or nanoparticles is measured by differential mobility analyzer (DMA). He
published more than 100 papers in SCI-indexed journals

Users Review

From reader reviews:

William Medellin:

Hey guys, do you wants to finds a new book to see? May be the book with the headline Non-Classical
Crystallization of Thin Films and Nanostructures in CVD and PVD Processes (Springer Series in Surface
Sciences) suitable to you? Typically the book was written by famous writer in this era. The particular book
untitled Non-Classical Crystallization of Thin Films and Nanostructures in CVD and PVD Processes
(Springer Series in Surface Sciences)is a single of several books which everyone read now. This specific
book was inspired many men and women in the world. When you read this e-book you will enter the new



dimension that you ever know before. The author explained their plan in the simple way, and so all of people
can easily to know the core of this publication. This book will give you a wide range of information about
this world now. To help you see the represented of the world with this book.

Frank Monroe:

In this period of time globalization it is important to someone to acquire information. The information will
make professionals understand the condition of the world. The condition of the world makes the information
better to share. You can find a lot of sources to get information example: internet, classifieds, book, and
soon. You can observe that now, a lot of publisher in which print many kinds of book. The actual book that
recommended to you is Non-Classical Crystallization of Thin Films and Nanostructures in CVD and PVD
Processes (Springer Series in Surface Sciences) this publication consist a lot of the information on the
condition of this world now. That book was represented just how can the world has grown up. The
vocabulary styles that writer require to explain it is easy to understand. The writer made some analysis when
he makes this book. Here is why this book appropriate all of you.

Linda Howard:

A lot of reserve has printed but it is unique. You can get it by online on social media. You can choose the
most beneficial book for you, science, comedian, novel, or whatever by means of searching from it. It is
referred to as of book Non-Classical Crystallization of Thin Films and Nanostructures in CVD and PVD
Processes (Springer Series in Surface Sciences). Contain your knowledge by it. Without leaving behind the
printed book, it might add your knowledge and make an individual happier to read. It is most critical that,
you must aware about guide. It can bring you from one destination to other place.

Harold Fleming:

Reading a guide make you to get more knowledge from that. You can take knowledge and information
originating from a book. Book is published or printed or outlined from each source that will filled update of
news. Within this modern era like today, many ways to get information are available for you actually. From
media social similar to newspaper, magazines, science e-book, encyclopedia, reference book, book and
comic. You can add your knowledge by that book. Isn't it time to spend your spare time to open your book?
Or just looking for the Non-Classical Crystallization of Thin Films and Nanostructures in CVD and PVD
Processes (Springer Series in Surface Sciences) when you desired it?
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