
Pioneering experience on the development
of accelerators from scratch: SESAME facility
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Sergio Fubini Eliezer Rabinovici

CERN/MESC
Middle East 
Scientific 
Cooperation

November 1995 in 
Dahab, Egypt 

The origins of SESAME
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Sergio Fubini Eliezer Rabinovici
1997: building a light source 
in the Middle East using the 
decommissioned Berlin 
Synchrotron, BESSY I.

The origins of SESAME
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Jordan

The origins of SESAME
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Jordan

The origins of SESAME
•2022: SESAME is established 
under the auspices of following 
the formal approval given for 
this by the UNESCO Executive 
Board (164th session, May 2002).

•Modeled on CERN, aims to 
foster scientific and 
technological excellence and 
build peace through 
collaboration.

•Promotes international 
cooperation and scientific 
collaboration in a region often 
noted for conflict.



SESAME is 
composed of 

Members and 
Observers



SESAME is 
composed of 

Members and 
Observers

Brazil, Canada, CERN, China, the 
European Union, France, Germany, 
Greece, Italy, Japan, Kuwait, Portugal, 
Russian Federation, Spain, Sweden, 
Switzerland, the United Arab Emirates, 
the United Kingdom, and the United 
States of America



SESAME 
received much 
support from 
non-members. 
Examples are…

9Materials Science Beamline (CH)

XAFS/XRF 
Monochromator 
(UK)

The boat at Hamburg harbor on 
its way to Aqaba, Jordan, with 
BESSY I on board; June 7, 2002 
(DE)

Solar Power Plant (EU) Sergio Fubini Guest House (IT)

The four RF Cavities (IT)

HESEB Beamline (DE)
Photo © Ivan Lim
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3rd generation light source
2.5 GeV
133 meters circumference
5 operational beamlines
70 international staff

The Status of SESAME

Photo © Ivan Lim



Dieter 
Einfeld,
SESAME 
storage 
ring
designer
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CESSAMag

Girder: Nortemecánica (Spain)

Quadrupole magnets: ELYTT (Spain), SONMEZ (Türkiye) 

Sextupole magnets: CNE Technology (Cyprus), HMC3 (Pakistan), SEF (France)

Bending magnets: TESLA (United Kingdom)

Power sources and control electronics: TDK Lambda (Israel), EEI 
(Italy), PSI Light Source (Switzerland)

Magnets designed at SESAME, 
procured by SESAME/CERN EC FP7 project CESSAMag
QA/QC at ALBA (Spain) and at CERN

Photo © 2015-2023 CERN



December 14, 2013, winter 
storm ALEXA

Worst snowfall in 50 years in 
Amman and Jerusalem
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2016: installation



SESAME Opening Ceremony, May 16, 2017
HM King Abdullah II at the opening of SESAME, flanked by Heads of the delegations of the SESAME Members and Directors of International Organisations having supported 

SESAME. Left of the King, HRH Princess Sumaya, head of Jordan delegation, and Fabiola Gianotti, Director General CERN; to the right, Irena Bokova, Director-General 
UNESCO, Carlos Moedas, EC Commissioner for Research, Science and Innovation and Rolf Heuer (present President SESAME Council). 

Directly behind the King, Chis Llewin-Smith, President SESAME Council with on left Khaled Toukan, Director SESAME. 



SESAME
Energy
Balance

MAX Peak Load:  2.1MW
Average Annual 
Consumption: 9.7GWh
CO₂ Saved: - 5,955 Ton

SESAME Main Building: 100kWh

Main RF System: 480kWh

Storage Ring Magnets: 521kWh

Cooling System: 542kWh

Injector (Microtron & Booster): 62.5kWh

6.5 MW Solar Power Plant
Financed by EU

Average Annual Production:
11.57 GWh

CO₂ Saved: -7,104 Ton



Inaugurated December 4, 2019, the Sergio Fubini Guest House was funded 
by the Italian Ministry of Education, Universities and Research through INFN 
(total of 1.75 M Euro). The Guest House includes a canteen, meeting rooms 
and 48 guestrooms. 2 are accessible to disabled persons.



SR parameter Value

Energy 2.5 GeV

Circumference 133 m

Emittance 26 nmrad

Current 300 mA

RF frequency 500 MHz

# cavities 4

Long straits 8 (4 m)

Short streights 8 (2 m)

Bending Magnet

Multipole Wiggler 3-Pole Wiggler

APPLE-II
Undulator



IR
Infrared Spectromicroscopy
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• State-of-the-art detector for 
FTIR imaging,

• Parallel acquisition,
• An array of IR detectors 

arranged in a square (64 x 64 
detectors),

• 4K spectra captured in a 
single shot, almost like a 
digital camera. 

• Point-by-point detector,
• Long data acquisition. 

Single Point detector FPA 
detector

All at onceConsecutive (A) Visible image of a human biological cell. (B) Synchrotron 
FPA (64x64 pixels) image of the protein (Amide I) absorbance 
in the cell. 
L.M. Miller, P. Dumas / Biochimica et Biophysica Acta 1758 (2006) 

IR: Next Step, Focal Plane Array detector



Jordan: Diagnostic Tools
for Pre-Eclampsia
 

BM02-IR: INFRARED SPECTROMICROSCOPY BEAMLINE



XAFS/XRF
X-ray Absorption Fine Structure / X-ray Fluorescence
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: K- edge

: L- edge

: Difficult 

Energy range: 6 – 30 keV

XAFS/XRF: AXPiDe (Advanced X-ray PIxel DEtector)

64 cells, the system can handle 
more than 10M counts s−1 within 
a linearity of 75%.

  Carlomagno et al.
  Volume 28 | Part 6 | Novemeber 2021 | Pages 1811–1819 | 

10.11107/S1600577521008857



24

Türkiye: Syngas Production from Glycerol



XAFS/XRF: X-ray Fluorescence Analysis 

Synchrotron-based
X-ray Fluorescence
Analysis Of Byzantine 
Plaster Figurines
From Jordan Museum

Sahar al Khasawneh , Kafa 
Al-Khasawneh , Allayth 
Aldrabee , Messaoud 
Harfouche



MS/XPD
Powder Diffraction
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MS/XPD: phase transitions



BEATS
X-ray Microtomography
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BEATS: Experimental Station








HESEB
Soft X-ray Absorption Spectroscopy

31

Photo © Ivan Lim



Meseck, Bahrdt, Viefhaus, HZB Berlin

Advanced Planar Polarized Light Emitting Undulator UE56

Design led by W. Eberhardt / M. 
Genisel

Absorption, CMXD and 
fluorescence yield studies 

Manipulator arm with sample 
transfer heating/cooling (FZ 
Jülich)

Assembly for focussing capillary 
(TU-Berlin) has been designed and 
built

2D-mapping of surfaces with 20 
mm spatial resolution UHV---up to 
pressures of 1 atmosphere (He) 



The Turkish soft X-ray PhotoElectron Spectroscopy beamline (TXPES) is a project for the design and construction of a 
Soft X-ray Photoelectron Spectroscopy beamline at SESAME as a complementary beamline to HESEB

• Project Budget:                  ₺27 M
• Project Coordinator:         Turkish Energy, Nuclear and Mineral Research Agency (TENMAK)

Installation Start : January 2025

ID11 right – TXPES



TXPES
High 
Pressure
Cell

XPS/ISS/
UPS
Analyzer Prep

Chamber

XPS/ISS/
UPS
Analysis 
Chamber



SESAME PRC
Proposal Review Committee

Samar HASNAIN (Chair) University of Liverpool, UK

Archaeological and Heritage Sciences

Mariangela CESTELLI GUIDI 
(coordinator) INFN, Italy

Francois FAUTH ALBA Synchrotron, Spain

Caroline JACKSON University of Sheffield, UK

Costanza MILIANI CNR, Italy

Chemical Sciences
Sofia DIAZ-MORENO 
(coordinator) Diamond Light Source, UK

Thomas ELLIS University of Saskatchewan, 
Canada

Antonella GLISENTI Univertity of Padova, Italy

Sarp KAYA Koç University, Türkiye

Life Sciences
Michel HOUGH Diamond Light Source, UK

Christophe SANDT Synchrotron SOLEIL, France

Zehra SAYERS Sabancı University, Türkiye

Lisa VACCARI (coordinator) Elettra Sincrotrone Trieste, 
Italy

Materials and Physical Sciences

Muhammad Javed AKHTAR PINSTECH, Pakistan

Andrew FITCH (coordinator) ESRF, France

Bruce RAVEL NIST and NSLS II, USA

Brian ROSEN Tel Aviv University, 
Israel
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Publications
122
peer-review publications until
September 2024

• Average scientific impact factor > 5
• 19% of publications have IF > 7
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Training at SESAME

© Ivan Lim: 2022 Regional Study Tour on NST Contribution to the UN SDGs following the 2021 Secondary NST Education Competition, 16-20 October 2022





INFN - SESAME International 
School on Efficient Scientific 
Computing

May 27, 2023 to June 2, 2023
on SESAME premises

https://indico.sesame.org.jo/event/3/

The school is organized as a small class 
of at most 30 students and focuses on 
trends in hardware architectures and 
parallel programming, with more in-
depth lessons on modern C++, effective 
memory usage, floating-point 
computation and programming in a 
heterogeneous environment 
combining multi-threading, GPUs and 
clusters.



SUNSTONE
SESAME'S UPGRADING NETWORK FOR SCIENTIFIC 
USER TRAINING AND OUTREACH INTO THE NEXT 
ERA

• Coordinator: ESRF
• Budget: 1.5M€, of which 1.0M€ to SESAME (staff, other costs, overheads) 

+ 
funds from State Secretariat for Education, Research and Innovation 
(PSI)

• Project duration: 42 months
• Beneficiaries (as named in the EC call): ALBA, CYI, DESY, ELETTRA, ESRF, 

INFN, SESAME and SOLEIL; and PSI as Associate
• Start 01 June 2024

Special call: "Strengthening the international dimension of ESFRI 
and/or ERIC research infrastructures - consolidating the SESAME 
facility"



SUNSTONE
SESAME'S UPGRADING NETWORK FOR SCIENTIFIC USER TRAINING AND OUTREACH INTO THE NEXT ERA

Project management, communication, dissemination 
and exploitation 

Foster SESAME sustainability 

SESAME as a training centre 

Strengthen SESAME user services 

WP1

WP2

WP3

WP4

WP2

LEAD: ESRF with co-leader SESAME

LEAD: ALBA-CELL, with co-leader Elettra

LEAD: PSI with co-leaders DESY and SESAME

LEAD: SOLEIL with co-leader INFN



Outlook
SESAME is open and produces 
world-class science

SESAME is an internationally  
well-connected facility

Challenges: securing remaining 
capital, attracting new members, 
managing financial disparities.

Travel restrictions and political 
tensions present ongoing issues.

andrea.lausi@sesame.org.jo



Thank you
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