
Looking with intense synchrotron light through 
darkening Dead Sea scrolls 

 
J. Gunneweg1, B. Murphy2, M. Mueller2 3, F. Wilde4 & F. Beckenberg4 

 
1Archaeometry, The Hebrew University of Jerusalem, Mt. Scopus,91905 Jerusalem, Israel 

 2Kiel University, Chr-Albrecht-Platz 4  24118 Kiel, Germany 
3GKSS Research Centre Geesthacht, Max-Planckstr. 1, 21502, Geesthacht, Germany 

4HASYLAB/DESY Notkestr. 85, D-22603 Hamburg, Germany 

The parchment-tomography project in progress was started to shed light on the differences in 
composition/look of ancient parchment from the Dead Sea scrolls versus freshly made parchment 
researching the ways these parchments were made. By looking for specific differences in the Dead 
Sea parchments, we hope to find a clue where the various scrolls originated and simultaneously 
looking to the inner structure of the parchments that would indicate their state of deterioration. 
Previously, SR tomography has been performed at the ESRF, Grenoble [1][2]. 
At the Hasylab, DESY III, four tiny fragments, one with an ink-dot, of Dead Sea scroll parchment 
found at Qumran have been submitted to XRF- based Synchrotron micro-tomography together with 
a parchment book-cover from Venice, a parchment Mezouza and freshly made parchment from calf; 
goat, ibex and sheep hide. 
 
One of the problems in sampling parchment was how to fix them steadily in or on a holder without 
the use of any adhesive (glue), which might contaminate the 3-dimensional picture that was 
expected. After an hour of brainstorming, wherein many solutions were brought forward, it finally 
was decided to take the following procedure as the better one, wherein the use of any adhesive is 
excluded. The sampling was performed by taking 3 mm diameter round parchment cuts made with 
the aid of a revolving-head ‘hole-piercer’ for leather belts. Such an instrument has hollow tubes to 
pierce holes of different diameter. 
 
The obtained samples were then lowered into a 4 mm inner diameter plastic lemonade straw in such 
a way that each sample was separated from another by 3 mm diameter Capton foil washers. 
 
In order to be aware of start of the straw, three Capton washers were inserted at the top of the straw 
and then successively the four Qumran parchments and the remaining fresh parchments were 
inserted. Between each two samples a Capton foil was added to separate the parchment samples. 
Once all samples were added, the straw was cut off at 0.5 cm above the last sample (fresh 
parchment) and Capton washers, and then filled thoroughly with tissue paper in order to fix all the 
samples in a firm manner to prevent any movement of the samples. Tissue paper was used to fill the 
space above the last fresh parchment sample and some Capton washers. 

Subsequently, the straw was mounted perpendicularly to the incoming SR beam, with the paper 
filling at the bottom and the four Qumran samples at the top, named 'a' through 'e' and 'f' that can 
only be seen when all data are evaluated, because the samples are distributed over many cuts –
tomography slices-- that may overlap one another and that can only be taken apart by a program 
called VGSTUDIO. Each sample has many of these slices. 

Two tomography experiments were performed, one of 180 degrees and a second at 360 degrees. 
Figure 1 provides a static 360 degrees view of all 12 parchment samples, whereby the surrounding 
view of the straw sample holder has been removed by our software. The Capton foil separators are 
easily distinguishable, so is the tissue paper filling. The surrounding straw has been removed with 
the aid of VGSTUDIO software. 



 
The experiments were executed with 10 KeV beam for the 180 degrees view, whereas 13 KeV for 
the 360 view. Figure 1 shows a still photograph of the 3-D cut in 2-D. Already in this photo, it is 
easy to distinguish between the ancient and the freshly made parchments. 
 
The conclusion at this stage is that we have found a highly effective way to fix parchments samples 
firmly into a holder that does not require any type of adhesive. 
The next step will be to get a view of the evaluated data in order to “see” the differences in ancient 
and fresh parchment, as well as differences in the use of calf, goat, sheep and ibex hides used for 
making parchment. Last, but not least, there will be a tentative to learn the reason of deterioration 
of the ancient parchment, for which we will need further research in the domain of tomography. 
 

   
 
Figure 1: Still photograph of the static micro-tomography cut through all 12 parchment samples 
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