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Ton beam induced luminescence (IBIL) was applied, along with carhodoluminescence (CL),
on seven samples of marbles of historic and architectural interesi. The CL colours, observed
in a cold cathode device, have been related to the IBIL spectra. Moreover, a detailed analysis
af the IBIL spectral features has made it possible to disclose the influence of the chemical
composition and to emphasize the crvstal-chemical role of the Mn™*, Bevond the chemical
information and the crystal-chemical interpretation, the spectra are recognized as being
valuable in the field of archaeological studies for their significance as fingerprints of marbles,
giving information on their nature and origin.
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INTRODUCTION

The chemical, mineralogical-petrographical and physical characterization of marbles is
undoubtedly important for knowledge of their geological history and for the study of their
genetic environment. Furthermore, since marbles have been often used, in several civilizations.
as a raw malerial for buildings and sculptures, a detailed investigation is also interesting in order
to discover the provenance as well as the trading path. In recent years, many etforts have been
made to identify effective methods for the discrimination of marbles (Craig and Craig 1972;
Manfra er al. 1975; Lazzarini ef al. 1980; Calia ef al. 1992); for example. cathodoluminescence
microscopy (Fairchild 1983; Barbin er al. 1989, 1992a.b; Ramseyer ef al. 1989, 1992), electron
paramagnetic resonance spectroscopy (Baietto er al. 1999; Attanasio er al. 2000) and quanti-
tative fabric analysis (Schmid er al. 1999).

In particular, the study of luminescence has been proven to be very suilable to obtain
information on the nature and origin of marbles.

In fact. it is widely known that luminescence in natural calcite and dolomite is mostly due to
transition elements, and in particular to Mn** ions, and corresponds—as suggested by Walker
et al. (1989)—to the electron transition in the outer, partially filled 3d shell (namely, the
electronic transition from the excited state 4T|E to the ground state ﬁ’mg), The crystal field
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