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I. INTRODUCTION 
Nanomaterials. Classification. Assembly and self-assembly. 

 
II. MECHANICAL PROPERTIES OF MATERIALS IN THE NANOMETRIC SCALE 

Generalities. Effect of the size on the elastic response of materials. 
Nanotubes. Graphene. Nanoprobes and nano tweezers. 

 
III.  ELECTRIC AND MAGNETIC PROPERTIES OF NANOMATERIALS 

Introduction: mechanisms of electric and magnetic polarization of 
materials.  Electric conductivity of nanomaterials: scattering of surfaces. 

Quantum effects: balistic conduction and tunnel effect. Magnetism at the 
nanometric scale. Superparamagnetism. Surface effects. 

 

IV. NANOPARTICLES DISPERSED IN A LIQUID MEDIUM: STRUCTURES 
Theory of liquids. Structure of dispersed systems: the structure factor. 

Integral equation theory. Dynamics: Brownian motion. Simulation 
techniques: Molecular Dynamics, Monte Carlo and Brownian Dynamics.  

 
V. EXPERIMENTAL DETERMINATION OF STRUCTURAL AND DYNAMIC 

PROPERTIES OF NANOPARTICLE SYSTEMS 
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