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Abstract

In this paper, we describe the main features of the ionoluminescence (IL) apparatus recently installed at the external scanning micro-
beam facility of the 3 MV Tandetron accelerator of the INFN LABEC Laboratory in Firenze. The peculiarity of this IL set-up resides in
the fact that the light produced by the ion irradiation of the specimen is collected by a bifurcated optical fiber, so that photons are
shunted both to a CCD spectrometer, working in the 200–900 nm wavelength range, and to a photomultiplier (PMT). The accurate
focusing of the optical system allows high photon collection efficiency and this results in rapid acquisition of luminescence spectra with
low ion currents on luminescent materials; simultaneously, luminescence maps with a spatial resolution of 10 lm can be acquired
through the synchronization of PMT photon detection with the position of the scanning focused ion beam. An optical filter with a nar-
row passband facing the photomultiplier allows chromatic selectivity of the luminescence centres.

The IL apparatus is synergistically integrated into the existing set-up for ion beam analyses (IBA). The upgraded system permits
simultaneous IL and PIXE/PIGE/BS measurements. With our integrated system, we have been studying raw lapis lazuli samples of dif-
ferent known origins and precious lapis lazuli artworks of the Collezione Medicea of Museum of Natural History, University of Firenze,
aiming at characterising their composition and provenance.
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1. Introduction

The analysis of the luminescence induced by MeV ions
(IL or IBIL) has attracted considerable interest from the
IBA community in recent years, see for example [1,2]. This
is mainly due to the potential of this technique to provide
information on chemical state of some elements and, hence,
to provide complementary information to those obtained
with more traditional IBA techniques, e.g. PIXE, PIGE
and BS [3]. In addition, the availability of optical spectro-

graphic/spectrometric systems at relatively low cost, which
can be integrated in IBA set-ups and are suitable to be syn-
chronized with raster scanning focused ion beams for
micro-spectrometric analyses [4–6], makes this technique
even more attractive.

A CCD/spectrograph combination allows IL measure-
ments in a wide spectral range at a lower dose with respect
to that required using scanning monochromator-based sys-
tems. This results in reduced ion damage effects, which in
some applications can seriously alter the IL response [7].
Moreover, installation of an IL apparatus in an external
beam set-up allows non-invasive analysis of large and/or
fragile samples, as art objects.
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