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In Earth Sciences and Cultural Heritage Science we can only understand the formation

of the ‘objects’ if they are well characterized. Optical observation, including optical

microscopy, is still the primary tool and is essential in obtaining a preliminary, qualitat-

ive determination of an object, to determine the relations between it and other objects,

and to place it in a general context. Most of the time, however, optical observations are

insufficient. Spectroscopic methods are the second “set of eyes” used to gain greater

insight into these objects and to use physical chemistry, if applicable, to derive the

mechanisms of formation. Spectroscopic methods are numerous and have been

described in a previous volume (6) in the EMU Notes in Mineralogy series, edited by

A. Beran & E. Libowitzky (2004). In chapter 7 of that volume, Raman spectroscopy

was addressed by Nasdala et al. (2004). Though that volume provides a very useful

means to gain a general understanding of the contribution of each spectroscopy to

mineralogy, no details of the theory, instrumentation and applications to the different

types of objects could be provided. In the past eight years, there have been many

improvements in the instrumentation which makes Raman spectroscopy a versatile tech-

nique used in many Earth Science and Cultural Heritage laboratories and so it appeared

appropriate to have a school and a book dedicated to Raman Spectroscopy alone.

Four main topics are addressed here:

(1) Theory: in Chapter 1, dedicated to the Raman effect, in Chapter 4, dealing with the

modelling of Raman spectra, in Chapter 2 to the links between fluorescence and Raman

spectroscopy, in Chapter 10 for the exploitation of Raman spectra of minerals at high

pressure and temperature, and in Chapter 12 for the rationale behind Raman spectra

of graphitic carbon compounds; the basic theory of the instrumentation is developed

in Chapter 3.

(2) Methodology including the instrumentation: in Chapter 3 and the Raman data

analysis in Chapter 5.

(3) Experimental aspects: for the investigation of Raman spectra at high pressure and

temperature using diamond anvil cells for minerals (Chapter 10) and geological fluids

(Chapter 7) and with fused silica capillary for fluids (Chapter 6).

(4) Application: to different types of objects: geological fluids (Chapter 8), silicate

glasses and melts (Chapter 9), biogeology and astrobiology (Chapter 11), graphitic

carbons (Chapter 12), gemmology with a link with fluorescence spectroscopy

(Chapter 13), and Cultural Heritage (Chapter 14).
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A given chapter may address several topics, as it is impossible to obtain relevant infor-

mation from the Raman study of a given object without considering the theory for the

interpretation of the spectra, or instrumental set-up including special cells, or handling

raw spectra.

It is also clear that the whole theory could not be developed thoroughly with all the

details as it deals with quantum mechanics and group theory. This would require at least

two further volumes! Thus, chapters focused on the theoretical aspects are written with

the aim of giving the main steps and the results obtained from the theory and how theory

can be used for the interpretation of Raman spectra. Readers who want to know the

details of the theory and their associated calculations should consult specialized text-

books or publications which are referred to in the chapters hereafter.
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itzky, editors). EMU Notes in Mineralogy, 6, Eötvös University Press, Budapest, pp. 281–343.

Beran, A. & Libowitzky, E. (2004) Spectroscopic Methods in Mineralogy. EMU Notes in Mineralogy,
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Foreword

The present volume of the EMU Notes in Mineralogy series describes the ‘Applications

of Raman Spectroscopy to Earth Sciences and Cultural Heritage’. It is associated with

the 12th EMU ‘school’ co-sponsored by the French Centre National de la Recherche

Scientifique (CNRS) as a ‘thematic school’ and by the Société Française de Minéralogie

et Cristallographie (SFMC).

The present volume contains chapters arising out of lectures given at this ‘school’

which was held at the Université de Lorraine (Nancy, France) from 14–16 June

2012, immediately after the GeoRaman X meeting.

Spectroscopic methods such as Raman are used to investigate the structure and

dynamics of matter. They are essential for the study of the different types of mineral

or organic materials produced at the Earth’s surface or interior. As a result of technologi-

cal improvements in gratings, detectors, filters and personal computers in the last

decade, many micro-Raman spectrometers have become plug-and-play instruments,

very easy to use and available at a lower cost than the early Raman microprobes.

Thus, many laboratories in Earth Sciences and Cultural Heritage are equipped with

these new spectrometers. Commercial portable Raman spectrometers working in the

field have also contributed to the spread of Raman spectroscopy. However, poor

levels of education in terms of Raman spectroscopy in undergraduate courses in

Earth Sciences make it difficult for individuals to obtain information of the highest

quality relevant to Earth sciences and Cultural Heritage.

The bid by G2R (Géologie et Gestion des Ressources Minérales et Energétiques UMR

7566) to organize the GeoRaman X meeting and the associated school was accepted by

the International GeoRaman meetings Scientific committee. Members of the SFMC

council and especially its President, Anne-Marie-Karpoff who supported this prop-

osition, are thanked for their support. Christian Chopin, vice-President of EMU and

SFMC Council member suggested contact with the EMU with a view to attracting an

international audience to the school. Roberta Oberti and Herta Effenberger, President

and Secretary, respectively, of EMU, together with the EMU committee welcomed

this proposition and subsequent publication of the lectures in the EMU Notes in Miner-

alogy series. The organizers are grateful to the ‘Institut National de l’Univers’ (CNRS)

and the ‘Formation Permanente of CNRS’ for badging this event as a thematic CNRS

school and to the Université de Lorraine for hosting the event. Many thanks to the con-

tributing authors for publishing their chapters here, and to Kevin Murphy of the Miner-

alogical Society for his efficiency in the production of the volume. Finally, the editors

are very grateful to Marie-Christine Boiron, Patrick Lagrange and Christine Leonard of

the G2R laboratory for their help in organizing the school.

Jean Dubessy

Marie-Camille Caumon

Fernando Rull Perez

Nancy and Valladolid

April 2012

Downloaded from http://pubs.geoscienceworld.org/books/edited-volume/948/chapter-pdf/3745973/9780903056366_frontmatter.pdf
by guest
on 25 April 2024



Downloaded from http://pubs.geoscienceworld.org/books/edited-volume/948/chapter-pdf/3745973/9780903056366_frontmatter.pdf
by guest
on 25 April 2024


