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Synchrotron radiation from the Crab Nebula
Composite image of the Crab Nebula obtained merging data from Chandra (X-ray, shown in blue), 

Hubble (visible, shown in green), and Spitzer (infrared, shown in red).
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SR covers a very wide spectrum
Image courtesy xfel.eu
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SR is extremely collimated
Image courtesy synchrotron-soleil.fr
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Scheme of a SR facility
7 Image courtesy synchrotron-soleil.fr



• SESAME is a cooperative venture by 
scientists and governments of the 
region set up on the model of CERN 
although it has very different 
scientific aims. 

• It was established under the 
auspices of UNESCO (United Nations 
Educational, Scientific and Cultural 
Organization) following the formal 
approval given for this by the 
Organization's Executive Board 
(164th session, May 2002).

• SESAME is a User facility open to 
international academic and 
industrial communities.
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LEAPS:
the League of European 

Accelerator-based 
Photon Sources

groups
the major “Photon Factories” 

in Europe

In November 2018, SESAME
become the 1st 

Associate Member
of LEAPS



Gihan Kamel
(Principal 
Beamline 
Scientist)
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Infrared Spectroscopy



IR: SR Advantages over thermal sources

Globar
6x6 μm2

1000 scans
500s

Synchrotron
6x6 μm2

32 scans 
16s

Courtesy
Paul Dumas



• 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



BM08 - XAFS/XRF

Latif Ullah Khan
(Beamline Scientist)

Messaoud Harfouche
(Principal Beamline Scientist)



Energy range: 6 – ~30 keV

XAFS/XRF: SR Advantages over laboratory sources



Carlomagno et al.
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AXPiDe
(Advanced X-ray PIxel 
DEtector)

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

XAFS/XRF: High-performance XRF multi-detector



Mahmoud Abdellatief
(Principal Beamline Scientist)

ID09 – MS/XPD



Single Crystal

Poly Crystalline sample (Powder)

MS/XPD: SR Advantages over laboratory sources

High flux: in situ studies, time 
resolved measurements

High brilliance: improved angular 
resolution



Gianluca Iori, SESAME

Fareeha Hameed
(Principal Beamline Scientist)

ID10 – BEATS



SR XCT experimental setup



BEATS: Experimental Station



BEATS: Multiresolution



BEATS: Phase Contrast Imaging



BEATS: SR Advantages over laboratory sources



Photo © Ivan Lim

Mustafa Fatih Genişel
(Principal Beamline Scientist)

ID11 left – HESEB



Energy range: 6 – ~30 keV

HESEB: SR Advantages over laboratory sources



www.e-rihs.eu 

Variable pressure 
experiment chamber: a 
unique distinguishing 
feature of HESEB.

The sample manipulator 
allows for spatially resolved 
energy dependent x-ray 
absorption spectroscopy for 
obtaining the elemental and 
chemical composition of 
surfaces.

Combined with an elliptical 
focussing capillary that 
creates a focus of about 20 
µm diameter and acts as a 
differential pumping stage, 
HESEB allows studies of 
archeological samples at 
atmospheric pressure. 

HESEB: soft X-ray spectroscopy beyond UHV



SESAME
Today

SESAME is an internationally  
well-connected facility producing 
world-class science

SESAME continues to increase its 
beamlines’ portfolio and research 
opportunities

andrea.lausi@sesame.org.jo
https://www.sesame.org.jo/
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