
PREFACE 

Nanoscience and nanotechnology are among the most widely used terms in the modern 

scientific and technological literature. The idea of nanotechnology appeared for the first time 

in the famous talk “There is Plenty of Room at the bottom” given by the physicist Richard 

Feynman at the American Physical Society meeting at Caltech on December 29, 1959. 

Feynman described a process by which the ability to manipulate individual atoms and 

molecules might be developed, using one set of precise tools to build and operate another 

proportionally smaller set and so on down to the needed scale. In the course of this, he noted, 

scaling issues would arise from the changing magnitude of various physical phenomena: 

gravity would become less important whereas surface effects would become increasingly 

more significant. The term “nanotechnology” was originally defined by Norio Taniguchi in 

1974 as follows “Nano-technology mainly consists of the processing of separation, 

consolidation and deformation of materials by one atom or by one molecule”. 

Nanotechnology and nanoscience got started in the early 1980s with two major developments; 

the advances in computing power and material modeling coupled with significant advances in 

characterization such as the scanning tunneling microscope (STM) and the atomic force 

microscope (AFM). 

 

The field of nanoscience and nanotechnology is now growing very rapidly. According to the 

UK Royal Society, nanoscience is defined as the study of phenomena and manipulation of 

materials at atomic, molecular and macromolecular scales, where properties differ 

significantly from those at a larger scale. Nanotechnologies are the design, characterization, 

production, and application of structures, devices, and systems by controlling shape and size 

at the nanoscale. Nanomaterials cross the boundary between nanoscience and 

nanotechnologies and link these both areas together. Generally, nanomaterials deal with sizes 

of 100 nanometers or smaller in at least one dimension. The material properties of 

nanostructures are different from the bulk due to the high surface area over volume ratio and 

possible appearance of quantum effects at the nanoscale. The study of size and shape effects 

on material properties has attracted enormous attention due to their scientific and industrial 

importance.  
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It is the aim of this book to present the size effect on different materials properties like the 

thermal, electrical, magnetic, optical and mechanical ones. This book gives a rapid overview 

on size as a new parameter that permits the tuning of material properties. The book is 

separated into three parts. The first one presents a general overview of the nanoworld. The 

second part is about the synthesis of nanoparticles and how the materials properties are 

modified at the nanoscale. The third part concerns applications of nanotechnologies in the real 

world as the nanostructured solar cells and the light emitting diodes. This book is composed 

of 11 chapters written by experts in their respective fields. Chapter 1 from Wautelet is an 

introductory chapter to the nanoworld. In Chapter 2, Pan et al. update the recent progress in 

dealing with the coordination-resolved energetic and dynamic behavior of bonds in the low-

dimensional systems with consideration of the joint effect of temperature and pressure. In 

chapter 3, Rodriguez et al. discuss size effect and shape stability of nanoparticles. In Chapter 

4, Guisbiers, who is one of the Guest editors of this book, discusses how to obtain quantitative 

information on nanomaterials from thermodynamics. In Chapter 5, Ganguli, who is the other 

Guest editor of this book, considers the size effect in disordered nanoparticles. In Chapter 6, 

Delogu et al. describe how to synthesize nanostructures. In Chapter 7, Yang et al. consider the 

size effect on optical properties of semiconductor nanocrystals. In Chapter 8, Erb discusses 

the size effect on mechanical properties. In Chapter 9, Zhao et al. examine the size effect on 

thermal properties. The last two chapters written by Nanda and Vigil are about applications of 

nanotechnology in particular the light emitting diodes and the nanostructured solar cells 

respectively.  

To present the different authors to the readers, a small curriculum vitae of each author is 

included below with full contact details. The CVs are presented in alphabetical order.  
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