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Preface

For many years the practices of infrared and Raman spectroscopy were confined largely to dedicated
academic, industrial or national research laboratories. Major technical advances over the past 10-20 years
have afforded a significant broadening of the applicability of these vibrational spectroscopy techniques as
a whole.

Instruments used to be large, complicated to operate, with even the simplest experiment often challenging to
set up and run. Advances in technology have resulted in smaller, easier to use instrumentation that is much
more user-friendly. Demands and needs from users for increased portability of scientific instrumentation have
produced spectrometers and interferometers of small dimensions and of sufficient quality such that handheld
Raman and Fourier transform infrared (FT-IR) instruments have been realized over the past few years, opening
up much wider application of Raman and FT-IR spectroscopy to forensic science applications, particularly for
adoption into field usage.

This book is intended to introduce a novice or established spectroscopic practitioner of analytical chemistry
to the technical elements of Raman and infrared spectroscopy as applied to forensic science, outlining several
proven and potential applications within this field. It is not intended to describe advanced topics such as non-
linear Raman or time-resolved vibrational spectroscopy, but rather to address the applications of Raman and
IR spectroscopy to the different fields of forensic work, from explosives to narcotics and from bio-agents
to works of art.

The early chapters introduce the reader to the principles of forensic science and how Raman and IR
spectroscopy can be applied. Chapter 2 introduces the basics of vibrational spectroscopy and the instrumen-
tation that may be found routinely, ranging from bench-top through portable to handheld systems. To
complement this, Chapter 3 discusses sampling techniques and considerations of analysis to aid in the non-
destructive analysis of samples.

The following sections of the book are split into overviews and case-study chapters comprising topics
covering the following areas: crime scene, counter terrorism/homeland security, drugs of abuse, archaeology/
mineralogy and consumer products, including pharmaceutics. Each chapter is written by internationally
respected scientists. This broad selection of topics is complemented by relevant application examples,
highlighting how IR, Raman and terahertz (THz) spectroscopy can be applied to these fields. To complement
this, each chapter is referenced so that users can read up on and investigate areas that interest them.

Commercial Raman, near-IR, mid-IR and THz spectrometers differ widely in their applicability, configu-
ration and performance. No one system can be applied to all possible applications; specific manufacturers are
mentioned within the text to identify a particular approach, configuration or application. Where manufacturers
are mentioned, this does not infer an endorsement, but it may be useful to the reader to understand the special
design or application objectives and requirements.



xxviii  Preface

It is the editors’ and contributors’ hope that those just developing an interest in the application of infrared
and Raman spectroscopy to forensic analysis and that those who practice it already will find this book useful
not only as a source of new information, but also as a reference work. Furthermore, we hope that it will inspire
readers to delve deeper into the applications of vibrational spectroscopy that have not yet been explored in this
rapidly expanding field.

Notes on convention (or lack of them): it is usual practice to plot IR spectra from high wavenumber (on the
left) to low wavenumber (on the right); this convention is held throughout the book. Raman shifts are often
shown plotted either way, that is, low shift (on the left) to high shift (on the right) or vice versa. It has not been
possible to ensure all the spectral plots have been standardised in this way, particularly those that have been
reproduced from other publications, so readers are directed to check the individual plots. In addition, the
Raman shift axis only shows the Stokes-shifted bands, unless stated otherwise. Mostly Raman shifts are noted

in the unit cmfl, rather than the more correct form of Acm™ .

John M. Chalmers
Howell G.M. Edwards
Michael D. Hargreaves
August 2011



