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2. Goals and overview of program 
 

The workshop aimed to bridge natural sciences and cultural heritage by showcasing research 
applications and the potential of advanced synchrotron radiation research, particularly at SESAME, for 
analyzing archaeological and historical artifacts from the region. The workshop was organized from a 

i.e. it was focusing on fostering collaboration between German research 
institutions who are active in the area and Middle East organizations while promoting the regional 
study of cultural heritage. At the workshop the participants were encouraged to discuss the analytical 
needs and demands coming from the archaeological side and to transform ideas into actionable 
projects, leveraging synchrotron radiation to preserve and study cultural artifacts in the region.  

The program featured 27 speakers in six sessions over two days, with discussions, facility tours, and 
networking opportunities to strengthen partnerships and contribute to global efforts in applying 
natural science methods and techniques to archaeological and historical questions. 

 Highlights included  

 Overview and case studies of SESAME's potential in cultural heritage studies 
 Topics on analyzing written artifacts and the experimental demonstration of using 

synchrotron radiation for uncovering hidden texts on Egyptian Papyri  
 Studying ancient ceramics and pottery, and Hellenistic-Roman paintings 
 Research on ancient metals, human remains, and excavation sites. 
 Insights into human evolution, iron technology, and the preservation of archaeological 

discoveries. 
 

The workshop participants discussed also cooperation projects and ways to explore funding 
opportunities, as well as . 
Moreover, presentations on building international cooperation networks and ongoing EU-funded 
projects such as SUNSTONE were given. 
 
As part of the workshop, participants were given an in-depth tour of the SESAME synchrotron facility, 
which showcased its advanced experimental capabilities and research infrastructure. A networking 
dinner provided an opportunity for informal discussions and collaboration building among attendees. 
Additionally, a guided visit to the Jordan Museum highlighted efforts in cultural heritage preservation 
and offered insights into the region's rich historical and archaeological significance. 

The workshop concluded with a wrap-up and discussions on key takeaways and strategies for future 
 

This comprehensive agenda underscored -edge science 
and cultural heritage in the Middle East. 
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4. Discussion and Action Items 

The workshop continued with a session of productive discussions that highlighted the importance in 
bridging natural sciences with cultural heritage. Participants emphasized the interdisciplinary 
collaboration between German and Middle Eastern institutions, leveraging Ge
at SESAME to build stronger networks. In general, there was seen much value and large scientific 
potentials in better connecting the various actors from archaeological communities who are active in 
the region with experts and users at the synchrotron radiation laboratory SESAME.  

Several important observations and findings were made at the workshop: 
 
Interface/Liaison between analytical experts  archaeology 
It was emphasized by Asuman Lätzer-Lasar that a liaison role of analytic experts and beamline scientists 
at SESAME and at cooperating universities to archaeology is essential to provide guidance on how to 
effectively and purposefully utilize resources, such as beam time. Ideally, such an advisory role should 
also contribute to the discussion and interpretation of results. 
 
Analytics platform around SESAME: 

complimentary analytical lab instruments and characterization tools available at collaborating 
universities and institutes, including even mobile lab equipment such as portable XRF, should be set 
up and integrated into a distributed infrastructure platform to provide wide spanning research 
opportunities and effective services to the communities.  
The Centre for the Study of Manuscript Cultures (CSMC) at the University of Hamburg will be available 
to offer its expertise to help establishing an additional mobile hub equipped with portable equipment, 
along with offering training courses in operation and advanced data analysis. 
 
Workshop Evaluation:  
A survey should be conducted or at least feedback from participants 
collected to evaluate the workshop. Key questions could include: What aspects did they find most 
rewarding? What were their initial expectations? What did they feel was missing or could be 
improved? An initial database should be launched to strengthen the network and to serve as a 
foundation for future collaborative work.  
 
Follow-up workshop, networking and/or other events:  
It was strongly suggested by several participants to prepare for a next meeting or workshop which 
should take place in another SESAME member state. 
and also from Eman Khalifa and Martin Bommas. In order to facilitate a start-up, a workshop/winter 
school (or both) can be arranged for at Cairo University. This can include different sessions on various 
topics. Of course, funding will need to be considered and raised. Other possible venues Egypt could be 
the German University in Cairo, the Grand Egyptian Museum, or the Bibliotheca Alexandrina. This 
would provide an opportunity to engage more stakeholders and foster international collaboration. 
 
Another point raised by Katrin Zerbe was the networking activity on cultural heritage hosted at DESY 
and CSMC, aimed at connecting synchrotron radiation experts with archaeologists. Regular meetings 
are planned, including an online summer format and an in-person workshop1. All workshop 
participants are encouraged to contact Katrin Zerbe (katrin.zerbe@desy.de) to be part of the 
distribution list. Those interested in measurements at DESY are also invited to reach out to her. 
 
Kirsi Lorentz suggested as synergistic initiative on synchrotron radiation approaches in cultural heritage 
the upcoming World Archaeological Congress WAC-102 to be held on 22 - 28 June 2025 in Darwin, 
                                                            
1 Please see https://indico.desy.de/event/43734/ as example of the 2024 workshop. 
2 Please see: https://worldarchaeologicalcongress.com/wac10/  
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Australia. WAC is a global 4-year cycle conference on Archaeology and Cultural Heritage. This can also 
be considered as a follow up action for this 2024 workshop, and a further opportunity to develop 
relevant networks within this domain, in support of SESAME and its widespread use within the domain 
of cultural heritage and archaeology. All those interested in participating in/contributing to this 
workshop are encouraged to contact Kirsi Lorentz (k.lorentz@cyi.ac.cy).  
 
 
Training at SESAME, e.g. facilitated through the SUNSTONE project:  
Several attendants at the workshop welcomed the training opportunities in the framework of the 
SUNSTONE project. The website on the training programme is now online: 
 
https://indico.sesame.org.jo/event/31/  
 
Eman Khalifa encouraged the attendees to suggest colleagues from their universities and faculties who 
use (or develop) archaeometry analyses to visit SESAME and/or attend training at SESAME. This will 
lead to long-term effects, as the learning outcomes can be passed to students who are future 
archaeologists. In particular, the representatives from the Qubbet el-Hawa Research Project in Egypt 
raised large interest as this project has enough finds and requires material analysis, especially in the 
area of ceramics dating to Egypt's Late Old Kingdom.  
 
Foster genuine interdisciplinary collaboration 
This point was mainly raised by Asuman Lätzer-Lasar. She emphasized that it would be particularly 
important that natural scientists develop their own research questions and explore them within 
projects specifically focused on archaeological materials. This approach could lead to the development 
of new instruments or techniques that further advance research in this field. She also welcomed the 
opportunity to collaborate on joint funding proposals.  
Under these conditions, as Asuman Lätzer-Lasar stated, is a clear and long-term potential for equitable, 
collaborative scientific projects that are designed on an equal footing across disciplines. 
 
 
Various concrete tasks for future actions and projects emerged from the meeting: 

Cooperation with Egyptian Museum of Cairo 
Eid Mertah, Conservator of archaeological materials at the Egyptian Museum of Cairo, proposes a 
collaborative project at the Egyptian Museum, Cairo, focused on conducting a comprehensive 
investigation of selected Cartonnage pieces, including mummy Cartonnage and wooden coffins. This 
study will employ a portable laboratory and explores several key aspects, including the analysis of 
pigments, construction techniques, and material composition. Non-invasive imaging and analytical 
methods will be used to assess the current condition of the Cartonnage, determine whether the 
mummies remain inside, evaluate their preservation state, and identify any embedded amulets. The 
research aims to provide valuable insights into ancient Egyptian funerary practices and material 
technologies. 
Additionally, the Museum is exploring the possibility of expanding the study by transferring select 
objects to SESAME in Jordan for more advanced analysis and further international collaboration in 
cultural heritage preservation (but further discussion needs to be done with the head of the supreme 
council and antiquities). As part of this project, they would also propose organizing training sessions 
for staff at the Ministry of Tourism and Antiquities to enhance their expertise in these analytical 
methods. 
 
Cooperation on ancient materials / iron ore production 
A follow-up activity to the SESAME meeting was proposed by Ernst Pernicka. He plans a collaboration 
with colleagues of the Yarmouk University on the continuation of the research on the beginnings of 
iron production in the Near East. For this purpose, one would need to employ the analytical 
methodology presented in Amman which is now published in the Journal of Archaeological Science. 
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This would comprise besides iron ore deposits in Jordan also the study with micro CT of the earliest 
iron objects found in Jordan. 
Furthermore, it would be important to obtain more information on iron objects of the third and early 
second millennium, if they consist of meteoritic or terrestrial iron in order to shed more light on the 
beginnings of the pyrometallurgical production of iron. 
 
Proposal for a material analysis of the Qumran scrolls from the Jordan Museum in Amman 
As an outcome of Marcello -
up discussions took place on the Qumran scrolls hosted at the museum. Among the few dead sea 
scrolls on permanent exhibit in the Jordan Museum is the Qumran Copper Scroll, an extraordinary 
artifact that stands out among all Qumran discoveries. It is unique in being the only scroll made of 
nearly pure copper (99% copper, 1% tin), believed to date back to the 1st century CE. Material 
characterization of the copper is of particular interest, for instance to trace the material origins and 
provenance of the copper used through elemental and/or isotopic analyses.  
 

 
The elemental composition of the copper scrolls, being 99% copper indicates their susceptibility for 
oxidation. The blue-green color visible on all parts of the scrolls is indeed an oxidized copper layer, i.e. 
a corrosion layer, which is built over time. Evidence of embrittlement of the scrolls and powdering 
causing metal disintegration nearby cracks is visible. This means, if the scrolls are to be moved out 
from their showcases to be studied, there is a high risk from losing the embrittled parts as well as 
accelerating the corrosion process due to change of the surrounding environmental conditions. 
Risks from moving or transferring the scrolls, if at all needed, must be assessed and addressed 
beforehand, if seen safe, then the transfer should be done by a specialized conservator from the owner 
museum.  
 
According to Taylor J. (2023)3, in the 1990s the EDF research team has performed metallurgical studies, 
chemical analysis, and X-ray imagery on the copper scrolls and published the results. If elemental 
composition was already studied, a provenance study can start based on existing data, rather than 
risking the scrolls as described earlier. In the best scenario, a portable XRF analyser can be used in the 
same room where the scrolls are displayed after controlling the environmental conditions of the room. 
Furthermore, an isotopic analysis study will require an invasive sampling of the scrolls. If the Jordan 
museum has in its storage fragmentary pieces from the scrolls, those would be recommended to be 
used for such a study.  
 
Further on-site analysis could be conducted to examine the script's morphology using mobile RTI and 
3D microscopy systems, as well as to assess the object's corrosion state with a mobile micro-Raman 
spectrometer. The CSMC could serve as a potential partner by providing the necessary mobile 
equipment and experimental expertise. 
 
If synchrotron-based X-ray analyses are proposed, awareness about light-induced damage of organic 
polymers is expected. Such damage will change the chemical and physical properties of Araldite which 
will change its performance as an adhesive. 
 
Future plans from the Qubbet el-Hawa Research Project 
Martin Bommas described QHRP's future plans in detail with the aim to work much more closely with 
SESAME starting from 2025/26 in the following areas: 

 inscribed ceramic vessels including ink inscriptions. There are vessels from three unlooted 
tombs which reveal, for the first time, the funerary culture of the middle class in Aswan/ 
Elephantine/ Qubbet el-Hawa funerary culture dating to the reign of King Pepi II (ca. 2190 BCE). 
Any discoveries made by using the synchrotron radiation source SESAME can be prepared to 

                                                            
3   Ancient Media Culture, Edited 
by Travis B. Williams, Chris Keith, and Loren T. Stuckenbruck. doi:10.1163/9789004537804009   
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be compared with ink on papyri of the same period discovered and researched by Professor 
Lepper of the Egyptian Museum in Berlin. It was already agreed to open up the archive of ink 
analysis results in Berlin which is the biggest in the world. As it is expected that ink being 
produced in Elephantine before being applied at the cemetery of Qubbet el-Hawa, it is 
paramount to tuck into the Berlin database. Also, between the 1950-80s, research at Qubbet 
el-Hawa focused largely on ink inscriptions, however, without any scientific analysis ever 
attempted.  
With regards to vessel inscriptions, the Qubbet el-Hawa corpus is the biggest known from 
Egypt. However, with the Lower Necropolis discovered by QHRP in 2016, the inscriptions add 
the missing link to scribal activities in the area more than 4000 years ago. Martin Bommas 
excavated on Elephantine Island as a field director between 1990 and 2009, thus being ideally 
suited to draw archaeological conclusions based on lab research carried out at SESAME (1 
Year+) 

 Vessel contents: Whenever QHRP discovers complete vessels which contain original content, 
the entire vessel without contamination is retrieved. However, traditional archaeological 
methods required the vessel to be emptied to allow for residue analysis. This method is 
destructive as it destroys the original stratigraphy of vessel contents. With the help of SESAME, 
one hopes to be able to "see through" vessel rims to be able to study the stratigraphy of 
contents of vessels that were used as tomb markers and/ or offering vessels in ancient Egyptian 
funerary rituals around 2200 BCE. In Egyptology, these non-destructive methods have never 
been applied as they are not available in Egypt (2 years+). 

 QHRP would love to have Prof. Eman Khalifa trained at SESAME to carry out the research 
together with the team available on site. 

 QHRP publishes field reports in JEA, Journal of Egyptian Archaeology, the oldest Egyptological 
journal, open access. A monographic series has been established with HeiUp (University 
Library Heidelberg) with the first volume on the tomb of Ij-en-shepes becoming its first 
publication in 2025 as part of the series ASWAN (Archaeology and Science in West Aswan and 
Nubia), open access/ html publishing. SEAS (Studies in Egyptian Archaeology and Science), the 
editor-in-chief of which is Martin Bommas, publishes papers that in equal measure discuss 
Egyptological content and natural sciences. We would love to fully publish the results achieved 
at SESAME in ASWAN, SEAS as local outlets and Archaeometry and Nature more globally (3 
Years+) 

 There are substantial challenges in getting monuments out of Egypt, to which extent SESAME 
in its function as an international organization can help. The SESAME management is already 
informed about it.   

 On a more general level, Martin Bommas pointed out that he believes that major regional 
markets for SESAME are Turkey and Egypt. A reference/ editorial committee consisting or 
scientists and archaeologists would be suited to assess the quality of submissions within an 
international context. SESAME's current EU-funded project is ideally in place to bring such 
initiatives to fruition. In order to raise awareness, publications (of the workshop) and targeting 
conferences in Egypt/ Turkey can create platforms to encourage scholars currently not aware 
of the splendid research facility SESAME provides. 

 
From Petra to PETRA IV  Heritage science across borders and scales  
A joint project between PDTRA (Petra Development Tourism Regional 
Authority), SESAME, Humboldt University Berlin (Institute of Archaeology), and DESY for defining 
production technology of Nabataean Painted Fine Ware at the atomic level. The suggested duration is 
3 years, including the training of a Jordanian scientist on synchrotron techniques used for cultural 
heritage research. The goal is to measure at SESAME and DESY, compare the results, obtain 
experimental skills at both synchrotrons, return to Jordan and spread the knowledge.   
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organize online workshops/seminars with the goal to highlight the use 
of synchrotron facilities for the service of cultural heritage materials, targeting conservation science 
and chemistry departments at Jordanian universities (once a month for 6 months). Moreover, it would 
be very beneficial to have SESAME host PhD student(s) in the field of heritage science collaboratively 
with a Jordanian university.  

 

Outcomes and Takeaways 

The workshop successfully highlighted the potential and growing role of SESAME in advancing research 
on ancient materials and artefacts in a culture heritage rich area. The meeting emphasized the need 
to foster international and interdisciplinary collaboration and to broaden awareness of the analytical 
capabilities at SESAME.  

A major outcome of the event was the collective commitment to strengthen the networks and 
partnerships around SESAME. This includes establishing dedicated liaisons and contacts at SESAME and 
encouraging scientists from archaeological fields to get more familiar with the methods and techniques 
at SESAME. The workshop also underscored the importance of expanding training opportunities at 
SESAME for both regional and international researchers.  

research 
infrastructure, contribute to methodological advancements, and streamline frameworks for 
international cooperation. With a shared vision for studying and preserving 
heritage, this event has set the stage for continued innovation and collaboration in the field. 

Finally, a few concrete tasks for future actions and projects emerged from the meeting. 
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