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SESAME		
Synchrotron-light	for	Experimental	Sciences	

and	Applica/ons	in	the	Middle	East	
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Distribu9on	of	SR	sources

http://lightsources.org
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SESAME	is	in	Jordan



SESAME	loca/on	in	Allan,	Jordan

Loca9on	of	SESAME

6



7

The	Laboratory
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Objectives: 
•Foster excellence in science and technology in the Middle East. 
•Reverse brain drain in the region. 
•Enhance regional science and technology infrastructure. 
!
•Contribute to improved understanding among peoples of diverse backgrounds 
through peaceful scientific cooperation.

SESAME	Members	&	Observers
Members: Cyprus,	Egypt,	
Iran,	Israel,	Jordan,	
Pakistan,	Pales/nian	
Authority,	Turkey.	
Observers: 
Brazil,	Canada,	China	
(People’s	Republic	of),	the	
European	Union,	France,	
Germany,	Greece,	Italy,	
Japan,	Kuwait,	Portugal,	
Russian	Federa/on,	Spain,	
Sweden,	Switzerland,	the	
United	Kingdom,	the	United	
States	of	America.



Original	 idea:	 rebuild an old German light-source (BESSY 1) in 
Jordan. The SESAME Members (most with very limited 
science budgets) joined with no obligation to provide capital 
funding.  This idea was (correctly) abandoned (although 
refurbished parts of BESSY 1 will be used).  Now building a 
new, competitive 3rd generation light-source which will attract 
the best scientists from across the region 
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SESAME	is	a	third	Genera9on		
Synchrotron	Light	Source



Energy;	2.5 GeV 
Circumference;	
133m 
12	Inser/on	Devices	

13	Bending	Magnet	
beamlines	

Space	for	future	full	
energy	injector	in	
main	ring	tunnel

SESAME;	under  construction in Jordan 
www.sesame.org.jo
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Beamlines	focus	
intense	light	(infra-
red	to	X-rays)	on	

experimental	targets



Intense	beams	of	light	(infra-red	to	
X-rays)	generated	by	circula/ng	
electrons	exit	through	ports	in	the	
shielding

Shielding	houses	electron	accelerator	
and	storage	ring
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Inside	the	SESAME	Experimental	Hall	
Schema9c
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Shielding	Under	Construc9on,	November	2010



Shielding	Completed,	May	2011
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Beam	in	the	Transfer	Line	1	–	(2012)
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Dipole
Current Monitor

RF Cavity
Corrector

Quadrupole

The	Booster	(based	on	BESSY1)



Control	room	monitor	with	800	MeV,	two	
injec/ons	appearing

SESAME	staff	in	the	control	room	at	the	moment	of	achieving	800	MeV
16

800 MeV Booster Beam Achieved on 
September 3, 2014



SESAME	
Facebook	page	
!
hWps://
www.facebook.com/
SESAME.light.source/
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Dec.	2013	 Roof	deflected	by	heavy	snow	load  
	 	 	 Equipment	protected	from	water  
	 	 	 Roof	supported	by	jacks	and	scaffolds	
!
Jan.2014:		 Jordanian	and	Interna9onal	Expert-Commission	assigned	to	inves9gate	the			 	
accident	
!
Mar.	2014:		 Report	provided:	Connec9on	of	diagonal	trusses	not	appropriate	designed		 	 	
further	defaults	during	construc9on	(lack	of	supervision)		
!
Apr.	2014:		Agreement	SESAME	–Constructor	to	reconstruct	the	roof	 
	 	 	 SESAME	(Royal	court)	:	 350	k	JD	fixed 
	 	 	 Constructor	remaining:	~	700	k	JD	
!
May	2014-Apr	2015:	Building	of	a	new	roof

A	New	Roof
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The Roof accident"
(Dec. 2013)
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(Booster commissioned in THIS environment!)

Towards	a	New	Roof	(Oct.	2014)
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Project approved by EU:" " " " " " " May 2013"
CERN-Tender request QP, DP:" " " " " Jul.2013"
Opening of Bids" " " " " " " " " " Aug. 2013"
Contract award (DP: TESLA, QP: ELYTT)"" Aug. 2013

Price	for	magnets	allows	power	supplies	to	be	
financed	(par/ally)	within	CESSAMag-Project
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CESSAMag: Storage Ring Magnets



Storage Ring Magnets

			ü		Storage	ring	magnets	are	constructed	through	CESSAMag	project	in	the	frame	of	
								SESAME-CERN/EU	collabora/on.		
				
   ü		Dipole	(constructed	by	TESLA,	UK)	prototype	is	being	magne/cally	
								measured	at	ALBA.	
								All	dipoles	to	be	delivered	by	Sep.	2015.	
!
			ü		Quadrupole	prototype	is	being	assembled	
								(by	Elyg-Spain,	coils	by	STS-Turkey).		
								First	batch	to	be	measured	at	CERN	by		
								March	2015.	
		
										
!
!
		ü		Sextupole	prototype	(by	CNE-Cyprus	&	HMC-3-Pakistan,	coils	by		
							SEF-France)	has	been	magne/cally	measured	at	CERN.	
							First	batch	to	be	measured	at	CERN	by	March	2015.
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Storage Ring Status: Magnets
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An engineer tests the installation of vacuum chamber and magnets for SESAME, at 
CERN's magnet-testing facility SM18 (Image: Maximilian Brice/CERN)



Invita/on	to	Bid:			 Jun.		13	
3	bids	received	:	 Aug.	13	 (FMB,	CECOM,	FZJ)	
Evalua/on	internal	and	external	
FMB	selected	and	contract	signed	Jan.	2014
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Agreement	 signed	 with	 INFN	 and	 Elegra	 in	 May	 2014	 (Financial	 support	 from	 the	
Italian	Ministry	of	Educa/on,	University	and	Research).	Under	construc/on	at	Elegra.
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First 2 RF Cavities 
have been installed"

in July 2016



Storage Ring Status: RF System

	ü The	500MHz	RF	system	is	composed	of	4	RF	plants.		
						Each	plant	composes:	
!
							-		120kW	Elegra	cavity	(detuned	up	to	±2MHz).	
!
											Ø	Collabora/on	agreement	was	signed	with	Elegra.											
											Ø	Delivery	of	4	cavi/es	foreseen	by	May	2016.	
									
						-		80kW	solid	state	amplifier	(the	1st	built	by	SOLEIL,		
										the	3	others	by	Sigmaphi-SE).		
!
											Ø	Construc/on	to	start	soon.	
!
						-		WR1800	waveguide	(in	kind	contribu/on	from	DESY)	
!
						-		Digital	LLRF				
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Courtesy		
of	SOLEIL



Energy;	2.5 GeV 
Circumference;	
133m 
12	Inser/on	Devices	

13	Bending	Magnet	
beamlines	

Space	for	future	full	
energy	injector	in	
main	ring	tunnel

SESAME;	under  construction in Jordan 
www.sesame.org.jo
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Macromolecular	
Cristallography

Materials	
science

VUV

SAXS-WAXS

InfraRed	

EUV	BL	

XAFS-XRF



“Day-One”	Beamlines
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No Beamline Energy 
Range 

Source 
Type Comments 

1

BASEMA (Beamline for 
Absorption Spectroscopy 
for Environmental and 
Material Applications )!
XAFS/XRF

4.5-30 
keV 

Bending 
Magnet 

•Helmholtz-Zentrum Dresden-
Rossendorf/ESRF !

•New focussing optics!
•New Hutch !
•Novel Detector

2

EMIRA (ElectroMagnetic 
Infrared RAdiation) "
IR (Infrared 
Spectromicroscopy)

0.001-3 
eV 

Bending 
Magnet 

•New beamline !
•Mod to storage vacuum chamber

3

SUSAM (SESAME USers 
Application for Materials 
Science) "
MS (Materials Science)

5-25 keV 
2.1 Tesla 

MPW!
(SLS) 

•SLS XO4SA!
•New Hutch !
•Donated Dectris Detector 

4 Macromolecular 
Crystallography (MX)

~4-~13 
keV IVU

•New Beamline!
•Partial support by the Jordanian 
Scientific Research Support Fund



BASEMA	
XRF/XAFS	Beamline	

!

BL	scien/st	in	charge:	Messaoud	Harfouche

31



VFMVCM DCM M-Slt ShBP
MBPMBe

32

Beamline	Layout
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Beamline	Components
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Safety	Hutches	Installed	in	April	2016
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Op9cal	Components	Installed	during	Hutch	Installa9on
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Op9cal	Components	Installed	during	Hutch	Installa9on
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Op9cal	Components	Inside	the	Hutch



Giorgio	Paolucci	-	XXX	SESAME	Council	Meeting	-	May	2017

Monochromator	movement	tested,	with	
controller	developed	at	SESAME



Giorgio	Paolucci	-	XXX	SESAME	Council	Meeting	-	May	2017

Optical	
components	
aligned	with	
support	by	
SOLEIL	team	

(IAEA	supported)



XAFS/XRF	Beamline

Agreement with INFN to use part of the Italian contribution* 
for an innovative Si-drift detector.!
!
It is expected that the new detector will have a sensitivity at 
least 50 times higher than existing technology as well as an 
unprecedented dynamic range!
!
!
!
!
*1M€ in 2013, 850k€ in 2014, 500 k€ in 2015!
  1.25 M€ committed for the RF cavities.

XAFS	Fluorescence	detector
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XAFS/XRF	Beamline
XAFS	Fluorescence	detector
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The 8 channel SDDA anode (top) and entrance window (bottom) sides. !
The SESAME detector will include 8 of these modules (64 cells). !

Each cell (9 mm2) can handle 50 kc/s → 3.2 Mc/s total, with!
an active area of 576 mm2!



XAFS/XRF	Beamline
Test	bench	with	prototype	detector	



XAFS/XRF	Beamline
XAFS	Fluorescence	detector
Room	temperature	tests



XAFS/XRF	Beamline
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XAFS	Fluorescence	detector

Performance of the novel 
de tec to r compared to 
existing ones!

An off the shelf detector is 
being bought for calibration 
purposes



XAFS/XRF	Beamline
Negotiations under way for a donation from SLS

Ionisation	Chambers	
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BL expected to be ready in autumn 2017



XAFS	Scien9fic	ac9vity	in	environmental	
sciences

•	IAEA	Coordina/ng	Research	Program	(CRP)	on:	
Absorp'on	and	Mobility	of	Heavy	Metals	in	Soils	in	Vicinity	of	Jordan	and	Yarmouk	Rivers		

•	Contract	#	1739,	Renewed	for	2013-2014	period	
•	Progress	report	of	the	half	period	submiged	
•	Contract	renew	proposal	submiged	for	the	period	2014-2015

•	New	CRP	proposal	accepted:	
Synchrotron	Based	XRF-XAFS	Techniques	in	Tracking	Pollu'on	(Air/Soil)	in	some	Arab	Countries		

• 	Collabora/on	between	SESAME	(M.	Harfouche),	Egypt	(A.	Shaltout)	and	Jordan	
University	(A.	Hallak)	

• Contract	#	18383,	Star/ng	from	May	1st,	2014	

• Facilitates	access	to	the	micro-XRF	beamline	at	Elegra	(Italy)	using	beam/me	allocated	
to	IAEA	

• This	project	represents	a	brick	for	scien/fic	collabora/on	between	SESAME	members.			

46



Sampling
• Different	distances	from	the	river	
• Different	Depth	(up	to	50	cm)	
• Soils,	plants	&	roots	and	Earthworm

§ Earthworms	eat	the	soil	which	has	organic	mager	that	plants	cannot	use	directly.			
§ Aqer	organic	mager	is	digested,	the	earthworm	releases	wastes	called	cas/ngs.		
§ Cas/ngs	contain	many	nutrients	that	plant	can	use.		
§ Earthworm	cas/ngs	can	be	used	as	garden	fer/lizer.
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Analyzing	Samples
XANES	data	collected	at	Elegra	on	XAFS	beamline	(April	2013)	
Data	collected	with	help	of	Giuliana	Aquilan/

48



Analyzing	Samples
• Data	collected	at	Zn	K-edge	
• Samples	at	10	cm	depth	and	different	distances	from	river	
• Leq	over	from	an	Earthworm	found	at	200	m	
• Linear	combina/on	fisng	using	Zn	standards
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Analyzing	Samples

Even	though	Earthworm	was	found	at	200	m,	
• More	Zn	atoms	are	bound	to	carbonate	
• Less	sulfur	in	the	sample	
• No	Zn	metal
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EMIRA	
IR	Beamline	

!

BL	scien/st	in	charge:	Gihan	Kamel
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Dipole chamber

M1 chamber

(M2-M3) chamber

Pro
tec

tio
n w

all

Diamond window

Experimental station

Cylindrical mirrors Chamber

Branch 1

Branch 2
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M1	Extrac*on	Mirror	

IR	 Synchrotron	
Radia*on	Source	

M2-M3	Focusing	Chamber	

IR-Dipole	chamber	manufacturing	in	progress.	

Expected	delivery	to	SESAME:	End	of	July	2016.
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IR	Extraction	port

Absorber	(SOLEIL)

M1	Extraction	Mirror
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Converging point: Manufacturing	of	
the	Stage	II	Cells	

December	2016	

Assembly	and	testing	
of	Stage	I	Cells



JUNE	2017:	
Beginning	beamline	
Installation	
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IR	Call	for	Proposals
• Posted	on	SESAME	website	February	25-2013	

• Last	date	for	submission	of	proposal	June	15-2013	

• Peer	Review	CommiWee:	

• Lisa	Miller:	Beamline	Scien/st	–	NSLS		

• Ulrich	Schade:	Beamline	Scien/st-	BESSY	II		

• Lisa	Vaccari:	Beamline	Scien/st	-	ELETTRA	

• Each	Proposal	was	reviewed	by	two	members	of	the	Commigee,	who	

provided	a	score	and	a	comment
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“Investigation of Structural Changing Patterns in Malignant 
Human Breast Tissues in Correlation to Benign Tissues Using FT-
IR”

Dr. Sohaila Rehman, Pakistan

Accepted proposal via the 2013 call for proposals.!
Two beamtimes: 25-29 March 2016!
Preliminary measurements were performed.!
Further measurements performed in August with travel support from 
Lounsbury Foundation.!
!
A paper is being written
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First	published	papers	from	the	
2013	call	for	proposals
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Collabora9ve	projects	with	scien9sts	from	the	Middle	East:

• FTIR	analysis	of	breast	cancer	from	Iranian	pa/ents:	collabora/on	from	Tehran	University,	Iran.	
!

• FTIR	 analysis	 of	 bacterial	 and	 marine	 micronutrients:	 Collabora/on	 from	 the	 University	 of	
Pakistan	
!

• Study	 effects	 of	 pharmaceu/cal	 products	 on	 different	 skin	 layers	 by	 of	 infrared	
spectromicroscopy:	collabora/on	the	university	of	Jordan,	Jordan.	
!

• Effect	of	environmental	pollu/on	on	the	edible,	medicinal	and	aroma/c	plants	grown	 in	Jordan:	
faculty	of	pharmacy,	university	of	Jordan,	Jordan.	
!

• Inves/ga/on	on	diamond	like	carbon	deposited	on	Si	wafer	using	the	FTIR	microscope	equipped	
with	 a	 grazing	 angle	 objec/ve:	 collabora/on	 with	Ministry	 of	 Science	 &	 Technology.	 Baghdad,	
Iraq.	
!

• FTIR	analysis	on	organic	samples,	which	have	promising	pharmaceu/cal	applica/ons,	combinatory	
analysis	 using	 powder	 diffrac/on:	 collabora/on	with	 Physics	Division,	Na/onal	 Research	 Center	
Cairo,	Egypt.
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FTIR	analysis	of	breast	cancer	from	Iranian	pa/ents:	collabora/on	with	University	of	Mazandaran,	Iran.

Red-	Cancerous	Breast	9ssue	
Purple-	Normal	Breast	9ssue		

Lipids	
(CH2	&	CH3)

Amide	I
Amide	II

as	CH3
s	CH3

as	PO2	-

s	PO2	-

Healthy	region

Cancerous	region

Chemical	 Maps	 showing	 the	 distribu9on	 of	
some	 biochemical	 components	 inside	 the	
Breast	Tissue.	

Proteins	Carbohydrates	Lipids

Breast	Cancer	Inves/ga/on	

Ester	
C=O
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First	published	papers	from	the	
2013	call	for	proposals
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Study of the biochemical effects induced by X-ray
irradiations in combination with gadolinium
nanoparticles in F98 glioma cells: first FTIR studies
at the Emira laboratory of the SESAME synchrotron

Ibraheem Yousef,a,b Olivier Seksek,c Sílvia Gil,d Yolanda Prezado,c Josep Sulé-Susoe

and Immaculada Martínez-Rovira*c

One strategy to improve the clinical outcome of radiotherapy is to use nanoparticles as radiosensitizers.

Along this line, numerous studies have shown the enhanced effectiveness of tumour cell killing when

nanoparticles are exposed to irradiation. However, the mechanisms of action are not clear yet. In addition

to the damage due to a possible local radiation dose enhancement, the interaction of nanoparticles with

essential biological macromolecules could lead to changes in the cells, such as cell arrest at radiosensitive

phases. Within this framework, vibrational spectroscopy was used to investigate the biochemical changes

in F98 glioma cells induced by X-ray irradiations combined with gadolinium nanoparticles. Fourier trans-

form infrared (FTIR) microspectroscopy experiments were performed at the Emira laboratory of the

SESAME synchrotron (Jordan), allowing the characterisation of spectral signatures of nanoparticle-

induced effects in glioma cells. Multivariate analysis of the spectra recorded using principal component

analysis reveals clear differences in the DNA, protein and lipid regions in the presence of nanoparticles.

Prior to irradiation, results show that nanoparticles induce biochemical modifications in the cells, probably

due to changes in the cellular function. Biochemical alterations are amplified in the presence of radiation.

In particular, variations in the intensity and in the position of the PO2
− symmetric and asymmetric modes

are observed due to radiation damage to the DNA, which is increased in nanoparticle-treated cells. At

24 hours post-irradiation, biochemical changes related to the hallmark characteristics of cell death are

detected. This includes a shift towards low wavenumbers in the amide I and II bands, relative amplitude

changes in the CH2 and CH3 stretching modes, along with DNA chromatin condensation indications.

Results were confirmed by two complementary cell viability assays.

1. Introduction
Radiotherapy is one of the main modalities for cancer treat-
ment, its main limitation being the high morbidity of the sur-
rounding healthy tissue. This is especially critical in the case
of radioresistant tumors, such as gliomas. High-grade gliomas
have a poor prognosis and most of the treatments remain pal-

liative. Within this context, several new approaches have been
developed. Hadrontherapy,1 spatially fractionated radiothera-
pies2 or therapies combined with the use of radiosensitizers
(for instance, nanoparticles3) are some examples. The idea is
to increase the local effect in the tumor while minimizing the
normal tissue damage.

The use of high-atomic-number (Z) nanoparticles as poten-
tial tumour selective radiosensitizers is a recent breakthrough
in radiotherapy.3 Nanoparticles can be preferentially delivered
to the tumor tissues through their enhanced permeability and
retention effect (EPR).4 They are capable of entering the cell
and lead to less adverse effects than conventional radiosensiti-
zers.5 Radiation enhanced sensitivity using nanoparticles
depends on the nanoparticle type and size, cell line,
irradiation energy, concentration and intracellular localization.

This therapeutic approach was first proposed by Hainfeld
and collaborators,3 who demonstrated the radiosensibilization
of 1.9 nm gold nanoparticles in EMT-6 mammary carcinomas

aSESAME Synchrotron, P.O. Box 7, 19252 Allan, Jordan
bALBA Synchrotron, Carrer de la Llum 2-26, 08290 Cerdanyola del Vallès, Barcelona,
Spain
cLaboratoire d’Imagerie et Modélisation en Neurobiologie et Cancérologie (IMNC),
Centre National de la Recherche Scientifique (CNRS), Université Paris 7 & 11,
Campus Universitaire, Bât. 440, 15 rue Georges Clemenceau, 91406 Orsay Cedex,
France. E-mail: immamartinez@gmail.com
dDepartment of Dermatology, Hospital Parc Taulí, Parc Taulí 1, 08208, Sabadell,
Spain
eInstitute for Science and Technology in Medicine, Keele University, Thornburrow
Drive, Stoke on Trent, Staffordshire ST4 7QB Keele, UK

This journal is © The Royal Society of Chemistry 2016 Analyst
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Optical and μ-FTIR mapping: A new approach for structural evaluation of
V2O5-lithium fluoroborate glasses

A.M. Abdelghany a,⁎, H.A. ElBatal b
a Spectroscopy Department, Physics Division, National Research Center, Dokki, 12311 Cairo, Egypt
b Glass Department, National Research Center, Dokki, 12311 Cairo, Egypt

a b s t r a c ta r t i c l e i n f o

Article history:
Received 1 August 2015
Received in revised form 26 September 2015
Accepted 28 September 2015
Available online 30 September 2015

Keywords:
Fluoroborate glass
Optical properties
Infrared spectra (μ-FTIR)
Gamma irradiation: V2O5

Collective optical and FTIR spectral measurements were carried out for undoped and V2O5 doped lithium
fluoroborate glasses before and after gamma irradiation (8 Mrad). The undoped glass shows strong UV absorp-
tion which is related to the presence of unavoidable trace iron (Fe3+ ions) present as unavoidable impurities.
TheV2O5-containing glasses reveal additionalUV-near visible bands due to the presence of vanadium ionsmainly
in the pentavalent state with some contribution of trivalent vanadium ions. The studied glasses showmarked re-
sistance to gamma irradiation, revealing the maintenance of the optical spectral curves without variations. FTIR
spectra reveal vibrational bands due to borate groups in triangular and tetrahedral coordination by the sharing of
suggested (BO3F−) tetrahedral units through the modification effect of LiF on B2O3. The suggested tetrahedral
units show similar vibrational modes in their wavenumbers to (BO4) units formed by alkali oxide.
A new micro-FTIR mapping in combination with ordinary FTIR was also studied for further insight of the distri-
bution of vibrational modes and structural arrangements within the studied glasses.

© 2015 Elsevier Ltd. All rights reserved.

1. Introduction

Borate glasses are one of the most familiar vitreous systems which
possess variable physical and chemical properties due to the presence
of both triangular and tetrahedral borate building groups with different
structural configurations (such as diborate, triborate, tetraborate,
pentaborate, metaborate and orthoborate) which make them quite
different than tetravalent silicate or phosphate glasses.

This rich in chemistry of B2O3-containing glasses is accompanied by
the interesting so-called borate anomaly which involves some reverse
in specific physical propertieswith composition and has been attributed
to the conversion of some borons from 3- to 4-fold coordination which
progressively occurs until the network reaches some critical concentra-
tion of tetrahedrally coordinated borons. After this limit, any additional
alkali oxide (alkaline earth oxide or heavy metal oxide) causes the for-
mation of nonbridging oxygen which results in a reversal in property/
composition trends [1]. Later, a number of new observations raised
questions regarding the original explanation for the borate anomaly.
Bray [2] has assumed that the change in coordination is dependent on
the formation of awkward large tetraborate units followedby formation
of diborate groups. Some glass scientists [3–5] have assumed that the
introduction of alkali or alkaline earth fluorides to B2O3 causes the
same effect of coordination conversion by forming (BO3/2F) tetrahedral
units with the same IR vibrational wavenumber range 800–1200 cm−1

as that for the formed [BO4] groups by the addition of alkali or alkaline
earth oxides.

Vanadium as one of the 3d transition metals exhibits unique behav-
ior to be able to exist in glass in three different states, V3+, V4+ and V5+

[6–10]. The pentavalent vanadium ions belong to d0 configuration and
thus will not give rise to any visible bands but gives a characteristic
UV band at 380 nm. The tetravalent V4+ ions are known to exist as
vanadyl ions (VO2+) and exhibit four weak bands at 420, 760–860,
1000 nm and a possible band at the UV region. Trivalent vanadium
ions exist in distorted octahedral coordination showing two prominent
bands at 350–400, 580–680 nm and a third possible UV band. Alkali bo-
rate and alkali silicate glasses are known to favor generally the higher
valence state while alkali phosphate glasses initiate higher ratio of the
lower valence of vanadium [7–10].

The authors have carried out extended spectral studies on
vanadium-doped glasses of alkali borate [11,12] sodium phosphate
[13] lead borate [14] cadmium borate [15] before and after gamma irra-
diation. The collective spectral data indicate that the presence of vana-
dium ions cause minor changes in the optical spectra after gamma
irradiation confirming their shielding behavior.

The aimof the present studywas to introduce a new technique to in-
vestigate by combined optical and μ-FTIR spectral measurements the
detailed spectral properties of increasing vanadium ions in host lithium
fluoroborate glass. Also, theworkwas extended to re-measure the same
two specific spectral properties after subjecting the glasses to a gamma
dose of 8Mrad (8× 104 Gy) in order to find out the response of the host
lithium fluoroborate and the vanadium ions to gamma irradiation

Materials and Design 89 (2016) 568–572

⁎ Corresponding author.
E-mail address: a.m_abdelghany@yahoo.com (A.M. Abdelghany).
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SUSAM	
Materials	Science	Beamline	

!

BL	scien/st	in	charge:	Mahmoud	Abdella/ef
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Front	end

Optics

Experimental

Materials	Science	Beamline	Layout
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Overall	W61	length	(m) 2	

Wiggler	gap	(mm) 12

Period	length	(mm) 60.5	

Number	of	periods 33

Magnetic	material NdFe:B

Pole	material CoFe

Maximum	field	(T) 1.4	

Deviation	parameter	K 7.8

Critical	energy	(keV) 5.8

Total	power	@	400mA	(KW) 6.01

MS	wiggler	inside	the	storage	ring
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Glassy	graphite	filter

Then the last component before the shielding wall is the Bremsstrahlung stopper (at 11.434 m), to 

stop the (up to 2.5 GeV) gamma rays. The Bremsstrahlung stopper is proposed to be an uncooled 

tungsten cylinder (Note: it was 55 mm in diameter and 180 mm long at MS beamline at SLS). The 

operation of the stopper will also pneumatically like the shopper and will be coincidently connected 

to the shutter with a short delay.  

 

Directly after the 1 m thick shielding wall, will be the location of the water cooled vertical slits at 

13.3 m for further defining the beam acceptance. The beam size at the vertical slits is 3.192 x 35.378 

mm2 so it should be opened to 3.192 mm only however it is planned to close it more for higher 

energies experiments in order to limit the beam size at the first mirror. In other words, closing the 

vertical slits allows us to use lower grazing angles of the collimating mirror which is useful for higher 

energies. The flux after the diaphragm and the filter are shown in figure 19. 
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Figure 19 MS flux distributions at several locations (400 mA, 2.66x 0.24 m rad2) 
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Glassy	graphite	filter	Tmax≈1400˚C

 

Figure 41 The temperature distribution on the filter cup, maximum temperature 1400 C 

 

 

 

 

Figure 42 Temperature distribution over the filter horizontal path 
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front	end	layout
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Op/cs	layout
Materials	Science	Beamline
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Materials	Science	Beamline
Spot	at	the	sample	(15	keV	)	≈2.1x0.3	mm2
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Materials	Science	Beamline
Simulated	instrumental	diffraction	pattern		
(LaB6	standard	–	0.1	mm	capillary	diameter	)	
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Materials	Science	Beamline
Instrumental	resolution	at	different	Energies
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Materials	Science	Beamline

!
• Pb thickness calculation completed!
• Report to be submitted to European experts (Berkvens 

from ESRF and Casarin from Elettra)!
• Hutches to be ordered in early Summer!
• Based on previous experience, installation can start in 

February 2017
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Pb	Hutches



Materials	Science	Beamline

• Donation of a Dectris 300k detector (to be used for time/
temperature dependent studies)!

• BL scientist in contact with various European groups to get 
advise on technical solution!

78

Experimental	Station

Beamline	ready	in	spring	2018	



Macromolecular	Crystallography

79

The joint SESAME-Jordan University proposal submitted to the 
Jordanian Scientific Research Support Fund was approved with a 
financial support of 1.5 MJOD (~2.1 M$) in three years. The first 
allocation of 500 kJOD will be soon available and will be used for the 
source (in vacuum undulator). 	
!
The IVU technical specs are in the final revision stage and were 
developed by Hossein Khosroabadi (SESAME) in close collaboration 
with Hamed Tarawneh (MAX IV)	
!
!
!
!



Macromolecular	Crystallography:	
the	18.5	mm	IVU
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  ← 5 keV   ← 15 keV

IVU λU=18.5 mm, Keff=1.59, mag. gap=5.3 mm LU=2 m

Simulated brilliance of the IVU18 for the MX beamline for 18.5 mm period 
length and minimum magnetic gap of 5.3 mm. The phase error of 2.5 degree 
has been considered in this simulation. !



Remaining Phase I Beamlines 

No Beamline Energy Range Source Type Comments 

5. Soft X-rays 0.05-2 keV
Elliptically 
Polarizing!

Undulator 
New BL

6.

Small- and Wide-
Angle X-ray 
Scattering SAXS/!

WAXS 

8-12 keV Bending 
Magnet Daresbury 14.2 

7. Extreme Ultraviolet 10-200 eV Bending 
Magnet

Daresbury 4.1!

& Lure 
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824

Two	 beamlines	 (IR	 and	 XAFS/XRF)	 to	 be	 ready	 at	 the	
beginning	of	2017.	
SESAME	 will	 be	 accepting	 users	 in	 the	 second	 quarter	 of	
2017	on	an	trial	basis	
A	“Call	0”	will	be	open	in	August	2016	for	public	beamtime.

SESAME	“Call	0”



SUP:	the	SESAME	version	of	the	Elettra	VUO



Country XAFS/XRF IR Total

COLOMBIA 0 1 1

CYPRUS 1 2 3

EGYPT 6 4 10

FRANCE 0 1 1

IRAN, ISLAMIC REPUBLIC OF 2 3 5

ITALY 1 1 2

JORDAN 2 2 4

KENYA 2 0 2

PAKISTAN 7 4 11

PALESTINIAN AUTHORITY 0 1 1

SWEDEN 1 0 1

TURKEY 14 0 14

TOTAL 36 19 55

More	than	150	registered	users	
55	submitted	proposals	



Meetings	are	being	organised	to	address	the	
less	present	user	communities	from	Members.		
!



Distinguished	international	experts	
accepted	to	be	members	of	the	SESAME	

Proposal	Review	Committee	(PRC)

• Sofia Diaz-Moreno (DIAMOND, XAFS/XRF)	
• Tom Ellis (Un. of Saskatchewan, IR)	
• Samar Hasnain (Un. of Liverpool, XAFS/XRF), Chair	
• Carol Hirschmugl (Un. of Wisconsin, IR)	
• Bruce Ravel (NIST@NSLS-II, XAFS/XRF)	
• Lisa Vaccari (Elettra, IR)

Proposals	are	under	evaluation



SUC	(SESAME	Users’	Committee
The	 purpose	 of	 the	 SESAME	 Users’	 Committee,	 hereinafter	 referred	 to	 as	 the	
“SUC”,	 is	 to	promote	 research	at	 SESAME	by	providing	a	platform	 for	 interaction	
between	those	who	use	SESAME	for	their	research	and	the	SESAME	management,	
and	 for	 communication	 between	 the	 users	 and	with	 users	 of	 other	 synchrotron	
radiation	laboratories.	
Within	this	framework:	
●	 the	 SUC,	 representing	 researchers	 from	 the	 SESAME	 Members,	 will	 have	 a	
channel	 through	 which	 it	 may	 communicate	 to	 the	 SESAME	 management	
information	 on	 the	 requirements	 and	wishes	 of	 users	 of	 the	 SESAME	Members;	
and	
●	the	SESAME	management	will	have	a	platform	through	which	it	may	bring	to	the	
attention	of	users	information	on	current	and	future	plans	for	the	facility.

The	Palestinian	representative	within	
SUC	is	Jamal	Afif	Ghabboun	

(Bethlehem	Unversity)



OPEN	SESAME

Participant	No. Participant	organisation	name Country

1 Installation	Europeenne	de	Rayonnement	Synchrotron	(ESRF) FR

2
Consorcio	para	la	Construcción,	Equipamiento	y	Explotación	del	Laboratorio	de	Luz	
Sincrotrón	(CELLS)

ES

3 The	Cyprus	Institute	(CYI) CY

4 Deutsches	Elektronen-Synchrotron	(DESY) DE

5 Sincrotrone	Trieste	(ELETTRA) IT

6 Istituto	Nazionale	Fisica	Nucleare	(INFN) IT

7 Instruct	Academic	Services	Limited	(Instruct) UK

8 Synchrotron-light	for	Experimental	Science	and	Applications	in	the	Middle	East	(SESAME) JO

9 Société	Civile	Synchrotron	Soleil	(SOLEIL) FR

10 European	Organization	for	Nuclear	Research	(CERN) CH

11 Centre	National	de	la	Recherche	Scientifique	(CNRS) FR

Approved 3 year project, starting on January 1 2017



OPEN	SESAME	
strong	links	with	the	SESAME	
development	plans 
 
WP1:	Management	and	
dissemination	
 
 
WP2:	SESAME	staff	training	and	
exchange	programme 

!
 
WP3:	Building	user	capacity	in	the	
local	science	and	technology	
landscape 

 
WP4:	Integration	of	SESAME	into	
public	and	social-economic	
landscapes



!
• Users	Mee/ngs,	Workshops,	Individual	Training	(Visits,	Fellowships..)		

  

• Funding	from  !
 International Organisations: IAEA,	UNESCO,	ICTP,	ESRF	!
 External National Organisations & Synchrotron Labs: Brazil,	France,	Germany,	Italy,	Japan,	

Portugal,	Spain,	Sweden,	Switzerland,	Taiwan,	UK,	USA	(DoE)	!
 Organisations from Member States: Cyprus,	Egypt,	Iran,	Israel,	Jordan,	Turkey	!
 Scientific Societies: APS	+	EPS	+	IOP	+	DPG	+	ACS	+	NAS	!
 Foundations:	Lounsbery	
  

 LinkSCEEM Project (Cyprus): High Performance Computing (HPC) in the Eastern 
Mediterranean Region  

!
Topics include: Accelerator  Physics ,  Beamlines, Scientific Applications 
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ANKA,	Germany	
Brazilian	Light	Source,	Brazil		
ElePra,		Italy	
ESRF,	France	
Daresbury	Laboratory,	UK	
DESY,	Germany	
LURE,	FRance	
MAX-Lab,		Sweden	
Swiss	Light	Sourse,	Switzerland	
ALBA-Cells,	Spain	
Diamond,	UK	
Taiwan	Light	Source,	Taiwan	
SOLEIL,	France

UNESCO	
DoE,	USA	
IAEA	
ICTP	
APS-EPS-IoP-DPG	-SIF	
JSPS	
Portugal	
Canon	FoundaZon	
Lounsbery	FoundaZon

International Support
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ICTP	-	SESAME	M.	Sc.	
Fellowships	for	2014

The	 Abdus	 Salam	 interna/onal	 center	 for	 theore/cal	 physics	
based	in	Trieste,	Italy	under	a	collabora/on	program	offering	two	
Master	Thesis	fellowships	of	six	months.	

- Call	for	applica/on	published	in	February	
- 11	applica/ons	received	(5	from	Jordan,	6	from	Pales/nian	Authority)	
- Process	of	selec/ng	two	candidates	is	being	carried	out
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 There are challenges  
!
 Stable financial support; attracting new members from the Gulf and the Mahgreb (new  
members are welcome); making up for the shortage in the human and financial 
resources of the members; solving problems involving travel restrictions; finding funding 
for provision of full energy and current, conference centre, full suite of Phase I 
beamlines,…. !

 But great progress has been achieved                                                                                                                                    

 SESAME is working politically and technically  
 The training program is building capacity in the region  
!
 The voluntary contributions (agreed  March 2012) constitute  a major  
step forward and make it possible to plan for commissioning to begin 
in 2016.

Conclusions
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Further	informaZon:	
giorgio.paolucci@sesame.org.jo


