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Raman Scanning of Biblical Period Ostraca

Arie Shaus,1*  Barak Sober,2  Omer Tzang,3 Zvi Ioffe,4 Ori Cheshnovsky,5 Israel 
Finkelstein,6 Eliezer Piasetzky7 

The ink of ostraca inscriptions tends to fade significantly over time. Therefore, acquiring the most legible 
image of an ostracon promptly after the excavation is crucial for its documentation. Unfortunately, 
existing image acquisition techniques were not able to cope with the challenging medium in a satisfying 
manner. Preliminary experimentation showed that Raman-based methods bear the potential for ink 
identification. Consequently, a novel Raman scanning device suitable for this task was constructed 
and tested on ostracon from Horvat ‘Uza in the Beersheba Valley. The mapping was based on new 
computational peak-finding tools, producing a binary inscription image. Our experiments showed the 
promise in these techniques.

Acknowledgements
The research leading to these results received funding from the F.I.R.S.T. (Bikura) Individual Grant 
no. 644/08. The research was also partially funded by the European Research Council under the 
European Community’s Seventh Framework Programme (FP7/2007-2013)/ERC grant agreement no. 
229418. This study was also supported by a generous donation of Mr. Jacques Chahine, made through 
the French Friends of Tel Aviv University. Arie Shaus is grateful to the Azrieli Foundation for the award 
of an Azrieli Fellowship.

P50

1 The Department of Applied Mathematics, Tel Aviv University, ashaus@post.tau.ac.il
2 The Department of Applied Mathematics, Tel Aviv University, baraksov@post.tau.ac.il
3 School of Chemistry, Tel Aviv University. omertzan@post.tau.ac.il
4 School of Chemistry, Tel Aviv University. 
5 School of Chemistry, Tel Aviv University, orich@chemsg1.tau.ac.il
6 The Jacob M. Alkow Department of Archaeology and Ancient Near Eastern Civilizations, Tel Aviv
University, fink2@post.tau.ac.il

7 The Sackler School of Physics and Astronomy, Tel Aviv University, eip@tauphy.tau.ac.il

Figure 1. a.) Raman complex diagram: The laser (red) was collimated, reflected by a 

prism onto the objective lens. The scattered light (pink) was collected and passed through a 

beam splitter (BS) and a notch filter (NF). Light that travelled through the notch filter was 

collimated by a tube lens on to an optical fiber and entered the spectrograph. b.) General 

drawing of the Raman microscope system.
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Figure 2. Example of Horvat ‘Uza ostracon scan a.) Area of interest b.) Overlaid Raman scan results c.) Scan results after post-processing 

(median filter).
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