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Near Non-Destructive INAA for Archaeology
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Chemical analyses of archaeological artifacts are routinely carried out today for a variety of reasons ranging from our desire to understand ancient technology and materials to tracing the movement of goods and people in ancient times. One of the more important and successful applications of chemical analyses has been to determine the place of manufacture of ceramic artifacts as a means of discovering ancient trade routes. The most successful method employed to this end is Instrumental Neutron Activation Analysis (INAA).  INAA of pottery typically requires samples that are 100 – 400 mg in mass. While this is a small amount that is usually of no consequence when taken from pot shards, loom weights, bricks or other non-precious ceramic objects it is unacceptably high for precious museum pieces for which non-destructive methods would be ideal. Unfortunately, non-destructive methods (e.g., PIXE and PIGE) have not proven to be very useful for investigating the origin of pottery. We report on INAA employing micro-sampling techniques combined with gamma-ray spectral analysis with Compton suppression. In this way it should be possible to obtain precision data with small sample sizes ~ 10 mg. This will make it possible to analyze precious ceramic objects in a nearly non-destructive manner without leaving a visible mark on decorated surfaces. We present preliminary results on small samples analyzed by INAA with Compton suppression. 
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