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T

his new reference book presents the work from contributors
from various fields, of various ages, and from different
countries, creating a valuable collection of research that will
advance the fundamental and innovative techniques of nanosystems
and their interactions.

CONTENTS
Introduction

The book includes these important features:

Chapter 1: Nanouniverse Expanding Macrouniverse: From
Elementary Particles to Dark Matter and Energy
Mihai V. Putz

•
•

Chapter 2: Inerton Field Effects in Nanosystems
Volodymyr Krasnoholovets

•
•

•

•

•

an introduction to the physics and chemistry of nanosystems
identification of the current open themes in nanosciences, such as
nano-electrochemsitry, nano-solar cells, molecular magnets,
spongy carbon and nanostructures, etc.
routes to the experimental design of new and intelligent materials
(e.g. with self-assembly and self-integrated properties)
computational algorithm and theoretical methods in modeling
experimental data on nanosystems' properties (such as magnetic,
optical, spectral, etc.)
quantum fundamental interpretation of newly identified
phenomena (nano-cooperative effects, convective nanoparticle
motions, many-body nanosystems' interaction)
controlled design of nanosystems and particles and their possible
and envisaged use in ecology (nano-carriers), energy conversion
and savings (nano-solar cells), medicine (new dentistry and
bones materials), etc.
a unitary view on matter structure and reactivity, at nano-scale,
while unifying the atomic and molecular interactions through an
integrated and multifunctional (particle) quantum evolution.

The need for new materials that are economically feasible and
multifunctional in design becomes more acute as the natural physical
and chemical resources (natural energy and fuels) reveal either their
limits or reveal the difficulties and increasing costs in storage,
transport, and conversion. Consequently, intelligent materials, with
self-assembly, self-regenerating, storage and directional properties
are on the forefront of both fundamental and technical research in
academia and industry worldwide. This book helps to respond to
these challenges.

Chapter 3: Non-Classical Properties of Classical Nanostructures
Jan C. A. Boeyens
Chapter 4: Exotic Multi-Shell Nanostructures
Mircea V. Diudea
Chapter 5: The Self-Assembly of Porphyrin Derivatives into 2D
and 3D Architectures
Mihaela Birdeanu and Eugenia Fagadar-Cosma
Chapter 6: Recent Trends in Nano-Optomechanical Systems
Aranya B. Bhattacherjee, Neha Aggarwal and Sonam Mahajan
Chapter 7: Magnetic Anisotropy in Case Studies
Marilena Ferbinteanu and Fanica Cimpoesu
Chapter 8: Functional Supramolecular Systems Controlled by
Light
Tommaso Avellini, Massimo Baroncini, Enrico Marchi,
Monica Semeraro, Margherita Venturi
Chapter 9: Novel Parallel Stacking Interactions of Aromatic
Molecules
Dušan P. Malenova and Snežana D. Zarić
Chapter 10: Nanochips for Mass Spectrometry and Applications
in Biomedical Research
Alina D. Zamfir
Chapter 11: The “How-To” Guide to Computational
Crystallography
Emre S. Tasci, Alessandro Stroppa, Domenico Di Sante,
Gianluca Giovannetti, Silvia Picozzi and J. Manuel Perez-Mato
Index
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