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Introduction
In the case of marble there is no physicochemical technique to ensure reliable answers to all authenticity or dating problems. Numerous of museum items have been accused of being forgeries in the last 20 years and many controversies over important artifacts have remained unresolved due to lack of conclusive evidence. UV-induced fluorescence photography has been adopted worldwide by museums and art collectors as a standard authenticity test. According to empirical observations of the thirties [1], fresh marble surfaces display an even “purple” color under ultraviolet light, while long-buried surfaces are distinguished by a “spotty bluish-white” color. However, these colors have never been related to marble properties and the reliability of the technique has often been questioned. The present work aims to investigate the origins of “blue” emission under UV and test the reliability of the technique. 
Experimental

The analysed samples include 7 excavated archaeological marble pieces and 27 pieces from building material buried after 1970. The samples were excited by an argon ion laser (Spectra-Physics 2025-5 at 363 nm) and the measurements carried out with a double monochromator system coupled to an Olympus microscope. Details on the experimental set-up are given in ref. [2]. The micro-photoluminescence spectra (PL) obtained this way simulates the PL recorded on a common photographic film by a curator after UV excitation.

Results

The “bluish” luminescence emitted by long-buried marble surfaces (Fig. 1) originates from humate complexes existing in the weathered layers [3]. Ancient surfaces but also surfaces buried for at least 30 years exhibit this typical “bluish” emission. For burial periods less than 20 years and soil pH values lower than 6.0 no blue-green PL is observed indicating absence of humates in the marble patina.

Conclusions

The examination of a large number of ancient and recently buried surfaces shows that both types may give similar photoluminescence spectra (Fig. 1), therefore complementary techniques should also be used in cases of ambiguous authenticity.
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	Ancient excavated surface –Blue photoluminescence
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	Surface buried since 1971 –Blue photoluminescence
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Figure 1: Comparison of PL spectra from newly cut, ancient and recently buried marble surfaces. The dramatic resemblance between the ancient and recently buried spectra proves that UV-induced fluorescence is unreliable for authentication testing
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