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SESAME


  Reality or a parallel Universe?


  A personal view




Unique 


•  Robust


•  High quality scientists


•  High quality science


•  Dedication
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1999

  SEARCHING FOR $$$ , STILL NEEDED


  DESIGN OF 1 GEV 


   TO PARIS 




1999



UNESCO -PARIS




DECEMBER 1999


  WHERE?  


  FORMALISM- EMULATE CERN’S UP TO 
“DETAILS”  SUCH AS STATUS OF NON-
STATES.




Armenia

Bahrain


Oman

Morocco


Cyprus

Pakistan
Egypt


Palestinian Authority
France


Sweden


Germany


Sudan
Greece


Iran, Islamic Republic of



Turkey
Israel


United Arab Emirates
Italy


United Kingdom of Great Britain &Northern Ireland
Japan


Jordan
 United States of America


Kuwait


Russian Federation




2000

  AMMAN: 15TH MARCH








38

Location of SESAME(I) 

o  Within easy reach of Jordan, Israel, Palestinian Authority. 

o  Samples/equipment/people can in principle be transported by car. 
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Location of SESAME(II): Allaan, north of A-Salt 

v Currently a college of Al-Balqa University. 

v SESAME to replace the olive grove, the only flat 
place on site. 
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Location of SESAME(III): The view is magnificent ! 



2000

  CERN:  11TH APRIL JORDAN CHOSEN AS A 
SITE. 


  COUNCIL: JUNE, APPROVES JORDAN AS 
SITE.




 September 2000, 18 scientists selected to receive 
advanced training at ANKA, Daresbury, DESY, 
Elettra, ESRF, LURE, MAXLAB, and the SLS.




 March 2001, Jordan agrees to fund the 
construction.

 September 2001, Prof. Dieter Einfeld  

appointed Technical Director.

 October 2001, SESAME accepted 

officially by UNESCO as a fully 
autonomous entity.




June 2002, Bessy I shipped 
to Jordan.


April 2002, 2nd conceptual 
design (2 GeV) submitted to 
Council and the EU.




Novosibirsk








H.Schopper, Committee Meetings, Cairo, 25 November 2006 

•  BAHRAIN  ? 

•  CYPRUS 

•  EGYPT 

•  ISRAEL 

•  JORDAN 

•  PAKISTAN 

•  PALESTINIAN 
AUTHORITY 

•  TURKEY 

•  IRAN 

Members 

France 
Germany 
Greece 
Italy 
Japan 
Kuwait 
Portugal 
Russia 
Sweden 
Switerland  
UK 
USA 

Observers 
Governing Body 

Council 
Each Member one vote 

Two delegates 



H.Schopper, Committee Meetings, Cairo, 25 November 2006 



Inside the SESAME Experimental Hall -
Schematic 

Shielding	  houses	  
electron	  accelerator	  

and	  storage	  ring	  

Intense	  beams	  of	  
light	  (infra-‐red	  to	  
X-‐rays)	  generated	  

by	  circula:ng	  
electrons	  exit	  

through	  ports	  in	  
the	  shielding	  

Shielding	  houses	  
electron	  source,	  pre-‐

accelerator	  and	  
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Protein Crystallography 

Infra Red Spectroscopy  

Powder Diffraction 

Photoelectron spectroscopy 

Small Angle X-ray scattering 

EXAFS 

First beamlines: 
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   Synchrotron-Light for Experimental Science 
                                   and 
                Applications in the Middle East 

Bahrain, Cyprus, 
Egypt, Iran, Israel, 
Jordan, Pakistan, 
Palestinian 
Authority, Turkey 

www.sesame.org.jo 
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CERN-EC support to SESAME  

Report to SESAME Council  
May 2014 

 
 
 

J.-P. Koutchouk 
Coordinator for CERN support to SESAME 
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SESAME Power Supplies development: prototype 
tests starting…


Miguel Bastos & Evrim Ari 
for TE-EPC-HPM


SESAME PS 
control 

electronics 
chassis


SESAME PS 
control 

electronics 
backplane


SESAME PS 
DAC and 
interface 

board


SESAME PS 
dipole 

interface 

board


Work ongoing on...

•  Controller firmware

•  Quadrupole and Corrector rack 

design

•  Development of test equipment




SESAME Power Supplies 
team


Miguel Bastos & Evrim Ari 
for TE-EPC-HPM


SESAME

Sofian Jafar


Abdallah Ismail

 Iftikhar Abid     


CERN

Miguel Bastos


Evrim Ari

Thomas Henschel
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Conclusion  

• FP7 CESSAMag is on track; most of the EC funding is 
committed. 

• The policy of involving industry and institutes of SESAME 
members (SOMNEZ, Turkey; CNE, Cyprus; HMC3, Pakistan; 
soon TDK, Israel) has been very positive: extra workload for 
CERN but rewarded by a strong motivation towards excellence.  

• The training aspect, important per se and for the EC in the 
perspective of Euro-Mediterranean cooperation works very 
well by mostly informal but dense collaborative work between 
CERN and SESAME. 



1st	  industry	  sextupole	  for	  SESAME	  at	  CERN	  

5	  Sept.	  2014	   AJlio	  Milanese	   75	  

•  Manufactured	  by	  CNE	  Technology	  Center	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
(Cyprus),	  with	  coils	  produced	  by	  SEF	  (France)	  

•  1st	  accelerator	  magnet	  for	  this	  company	  &	  1st	  made	  in	  Cyprus	  
•  transfer	  func:on	  within	  1%	  of	  OPERA	  3D	  simula:ons	  
•  excellent	  allowed	  harmonics	  

–  ∫b9	  <	  1	  unit	  without	  end	  pole	  chamfers,	  with	  a	  3D	  magne:c	  design	  that	  
uses	  a	  biased	  b9	  in	  2D	  (12.8	  units)	  canceled	  off	  by	  the	  end	  effects	  

•  very	  good	  not-‐allowed	  harmonics	  
–  good	  alignment	  of	  lamina:ons	  within	  single	  sextants	  
–  good	  symmetric	  assembly	  of	  the	  six	  sextants	  

allowed	  

allowed	  

mul:poles	  in	  10-‐4,	  Rref	  =	  24	  mm,	  
Rpole	  =	  37.5	  mm	  (I	  =	  200	  A)	  comparison	  measured	  /	  

simulated	  transfer	  func:on	  
(averages	  ramps	  up	  /	  down)	  

1st	  Cypriot	  sextupole	  



•  manufactured	  by	  Ely]	  (Spain),	  with	  coils	  produced	  by	  Sönmez	  Transformatör	  (Turkey)	  
•  transfer	  func:ons	  within	  1%	  of	  OPERA	  3D	  simula:ons	  
•  allowed	  harmonics	  <	  1	  unit,	  as	  expected	  from	  3D	  simula:ons	  

–  pole	  :p	  (circular	  arc	  instead	  of	  hyperbolic	  branch)	  confirmed,	  green	  light	  for	  lamina:on	  punching	  	  
–  values	  of	  end	  pole	  chamfers	  ok	  with	  no	  needs	  of	  itera:ons	  

•  not-‐allowed	  harmonics	  to	  be	  improved	  
–  5.9	  units	  of	  sextupole	  
–  4.0	  units	  of	  octupole	  

Pre-‐series	  QF	  quadrupole	  for	  SESAME	  at	  CERN	  
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allowed	  
allowed	  

(expected	  -‐0.2)	  

allowed	  
(expected	  0.3)	  

pre-‐series	  QF	  
quadrupole	  

mul:poles	  in	  10-‐4,	  Rref	  =	  24	  mm,	  
Rpole	  =	  35	  mm	  (I	  =	  200	  A)	  



•  manufactured	  by	  Ely]	  (Spain),	  with	  coils	  produced	  by	  Sönmez	  Transformatör	  (Turkey)	  
•  transfer	  func:ons	  within	  1%	  of	  OPERA	  3D	  simula:ons	  
•  allowed	  harmonics	  <	  1	  unit,	  as	  expected	  from	  3D	  simula:ons	  

–  pole	  :p	  (circular	  arc	  instead	  of	  hyperbolic	  branch)	  confirmed,	  green	  light	  for	  lamina:on	  punching	  	  
–  values	  of	  end	  pole	  chamfers	  ok	  with	  no	  needs	  of	  itera:ons	  

•  not-‐allowed	  harmonics	  to	  be	  improved	  
–  2.3	  units	  of	  sextupole	  
–  8.3	  units	  of	  octupole	  

Pre-‐series	  QD	  quadrupole	  for	  SESAME	  at	  CERN	  

5	  Sept.	  2014	   AJlio	  Milanese	   77	  

allowed	   allowed	  
(expected	  -‐0.8)	  

allowed	  
(expected	  0.3)	  

pre-‐series	  QD	  
quadrupole	  

mul:poles	  in	  10-‐4,	  Rref	  =	  24	  mm,	  
Rpole	  =	  35	  mm	  (I	  =	  200	  A)	  



SESAME	  magnets:	  made	  in	  …	  a	  wide	  effort	  

AJlio	  Milanese	  &	  Davide	  Tommasini	  for	  TE-‐MSC-‐MNC	  
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Spain	  :	  
quadrupoles	  	  

UK	  :	  	  	  
dipoles	  	  

Italy	  :	  Dipoles	  power	  supply	  

France	  :	  	  
sextupole	  	  

coils	  

Israel	  :	  power	  supplies	  for	  
quadrupole	  and	  sextupole	  

In	  Addi<on	  

Turkey	  :	  
quadrupole	  

coils	  	  

Germany:	  	  
vacuum	  
chambers	  

Pakistan	  :	  	  
sextupole	  	  

Spain	  	  	  
girders	  	  

Cyprus	  :	  
sextupole	  	  

Collabora<on	  between	  SESAME	  Members	  and	  Observers	  	  

Switzerland:	  controllers	  +	  
correctors	  power	  supplies	  

First	  of	  16	  sectors	  of	  the	  main	  storage	  ring	  at	  CERN	  31	  March	  2015	  	  



Italy Donates 2-5  Million  Euro 
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Up-Dated Status of SESAME Capital Funds 2011 to 6/5/2014	  
CONTRIBUTIONS	  

Jordan	   2,030,725.00 	  
Israel	   2,500,000.00 	  
Egypt	   0.00 	  
Iran	   0.00 	  
Turkey	   2,500,000.00 	  
Pakistan	   0.00 	  
Cyprus	   0.00 	  
Bahrain	   0.00 	  
Palestinian Authority	   0.00 	  

    Total Contributions	   7,030,725.00 	  

Total Fund	   7,030,725.00	  
Expenses	  

Expenses 2014	   590,840.30	  
Expenses 2013	   543,955.16 	  
Expenses 2012	   311,498.67 	  
Expenses 2011	   324,399.53 	  

Advance Payment (CERN)	   100,000.00 	  

  Total Expenses & Debts 	   1,870,693.66	  
Other Income	  

    Net Book Balance	   5,160,031.34	  
    Actual Balance	   5,162,227.61	  

2196.27	  



4/15/15
 YK 24th CM 
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Proposed	  Budget	  Distribu<on	  for	  2015	  

	  $	  	  	  	  	  	  	  	  4,425,188	   Approved	  2014	  Budget	   Proposed	  2015	  	  	  	  increase	  
(29.67%)	  

Lower	  Limit	   	  $	  	  	  	  	  	  301,739.18	  	   	  $	  	  	  	  	  	  391,279.29	  	  
Upper	  limit	   	  $	  	  	  	  	  	  531,060.96	  	   	  $	  	  	  	  	  	  688,651.54	  	  
Member	  
Bahrain	   	  $	  	  	  	  	  	  301,739.18	  	   $	  	  	  	  	  	  	  391,279.29	  	  
Cyprus	   	  $	  	  	  	  	  	  301,739.18	  	   $	  	  	  	  	  	  	  	  391,279.29	  	  
Egypt	   	  $	  	  	  	  	  	  311,032.75	  	   $	  	  	  	  	  	  	  	  403,330.68	  	  
Iran	   	  $	  	  	  	  	  	  531,060.96	  	   $	  	  	  	  	  	  	  	  688,651.54	  	  
Israel	   	  $	  	  	  	  	  	  531,060.96	  	   $	  	  	  	  	  	  	  	  688,651.54	  	  
Jordan	   	  $	  	  	  	  	  	  301,739.18	  	   $	  	  	  	  	  	  	  	  391,279.29	  	  
Pakistan	   	  $	  	  	  	  	  	  531,060.96	  	   $	  	  	  	  	  	  	  	  688,651.54	  	  
Pales<nian	  Authority	   	  $	  	  	  	  	  	  72,081.99	  	   $	  	  	  	  	  	  	  	  93,472.09	  	  
Turkey	   	  $	  	  	  	  	  	  531,060.96	  	   $	  	  	  	  	  	  	  	  688,651.54	  	  
Total	   	  $	  	  	  	  	  	  3,412,576.12	  	   	  $	  	  	  	  	  	  	  4,425,246.80	  	  



SESAME	  roof	  on	  15/12/2013	  



Aerial	  view	  of	  the	  roof	  ready	  for	  final	  stage	  of	  
dismantling	  	  in	  5	  pieces	  each	  about	  20	  tons	  

(using	  250-‐ton	  crane)	  



Towards	  a	  new	  Roof	  
Dec.	  2013:	   	  Roof	  deflected	  by	  heavy	  snow	  load	  

	   	  Equipment	  protected	  from	  water	  
	   	  Roof	  supported	  by	  jacks	  and	  scaffolds	  

Jan.2014:	   	  Jordanian	  and	  Interna<onal	  Expert-‐Commission	  assigned	  
	   	   	  to	  inves<gate	  the	  accident	  

Apr.	  2014:	   	  Agreement	  SESAME	  –Constructor	  to	  reconstruct	  the	  roof	  	  
	   	  SESAME	  (Royal	  court)	  : 	  350	  k	  JD	  fixed	  
	   	  Constructor	  remaining:	  ~	   	  700	  k	  JD	  
	   	  Schedule: 	   	  6-‐8	  months	  

August	  2014 	  Design	  approved	  by	  two	  experts	  from	  Europe.	  Shop	   	  
	   	  drawings	  are	  underway.	  	  

September	  2014 	  Repair	  (or	  new	  construc<on)	  of	  concrete	  columns	  is	   	  
	   	  completed.	  Installa<on	  of	  steel	  roof	  is	  expected	  to	  start	  .	  



Storage-‐Ring-‐Vacuum-‐Chamber	  	  
Jun. 2014: 
Invitation to Bid

Aug.2014:3 bids received (FMB, CECOM, FZJ)

Oct. 2014: 
Evaluation internal and external

Feb.2014: 
FMB contracted Design-review




Storage-‐Ring-‐RF-‐Cavi<es	  

Sep.	  2013: 	  Invita<on	  to	  Bid	  
Nov.	  2013: 	  3	  bids	  received	  	  (RI,	  ELETTRA,	  TOSHIBA)	  
Oct.	  2013:	   	  Tender	  cancelled	   	  (in	  favor	  of	  collabora<on	  with	  ELETTRA	  

	   	   	   	  based	  on	  1	  M	  €	  contribu<on	  from	  Italy)	  
Feb.	  2014: 	  Visit	  ELETTRA	  (Technical	  Clarifica<on)	  
May	  2014: 	  Collabora<on	  agreement	  signed	  	  

	   	  Delivery	  <ll	  mid	  2016	  



Storage-‐ring	  Girder	  

Jan.	  2014: 	  Invita<on	  to	  Bid	  
Apr.	  2014: 	  7	  bids	  received	  	  (China,	  France,	  Iran,	  Israel,	  Pakistan,	  Russia,	  
Spain)	  
July	  2014: 	  Contract	  signed	  with	  Nortemecanica	  (Spain)	  



SR	  Solid	  State	  Amplifier	  (SSA)	  

Collabora<on	  Agreement	  between	  SOLEIL	  and	  SESAME:	  
	  To	  built	  for	  SESAME	  one	  	  80	  kW	  500	  MHz	  Solid	  State	  Amplifier	  

SOLEIL	   	  had	  developed	  150	  kW	  350	  MHz	  	  solid	  state	  amplifier	  for	  SOLEIL	  storage-‐ring	  
	  has	  developed	  500	  MHz	  solid	  state	  amplifier	  for	  SESAMA	  and	  THOMX	  
	  has	  licensed	  technology	  to	  SIGMA-‐PHI	  Electron	  

Further	  three	  towers	  to	  be	  purchased	  commercially	  
Single	  Source	  Provider	  approved	  by	  finance	  	  comminee	  	  

Addi<onal	  three	  80	  kW	  towers	  needed	  for	  storage-‐ring	  opera<on	  
Should	  be	  iden<cal	  to	  first	  tower	  



Booster-‐Commissioning	  

Feb.	  2014:	   	  Start	  of	  commissioning	  (delayed	  due	  to	  roof	  accident)	  
	   	  Beam	  passed	  first	  two	  magnets	  

Mar.	  2014:	   	  Addi<onal	  diagnos<cs	  installed	  
	   	  Beam	  passed	  half	  the	  Booster	  

Apr.	  2014:	   	  Addi<onal	  diagnos<cs	  installed	  
	   	  One	  turn	  achieved	  (should	  be	  the	  easier	  part)	  

July	  2014	   	  20	  MeV	  beam	  was	  stored	  in	  the	  booster	  

September	  2014 	  800	  MeV	  beam	  was	  achieved	  in	  the	  booster	  



BOOSTER	  STATUS	  



Image	  of	  the	  beam	  at	  800	  MeV	  using	  dipole	  photons	  



RF	  Cavity	  Voltage	  



800	  MeV	  Booster	  Beam	  Achieved	  on	  September	  3,	  2014	  



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



Magnet	  for	  Sesame	  at	  Cern	  200315	  



Sesame	  Girdle	  from	  Spain	  at	  Cern	  
200315	  



The	  Sesame	  Team	  at	  Cern	  300315	  



Together	  	  





Aerial	  view	  of	  the	  roof	  ready	  for	  final	  stage	  of	  
dismantling	  	  in	  5	  pieces	  each	  about	  20	  tons	  (using	  

250-‐ton	  crane)	  







THE	  SCIENTISTS	  AND	  THEIR	  DRIVE	  
BROKE	  BOUNDARIES	  AND	  TOOK	  
THE	  PROJECT	  TO	  WHERE	  NO	  ONE	  

HAD	  THE	  RIGHT	  TO	  EXPECT	  	  



Science	  Beginning	  with	  Infra-‐Red	  	  Microscope	  
11 proposals approved.  First experiments in 2014 

e.g.	  Study	  of	  breast	  cancer	  by	  

Fatemeh	  Elmi,	  Assistant	  Professor,	  

University	  of	  Mazandaran,	  North	  Iran	  

+	  	  Randa	  Mansour	  and	  Nisreen	  

Dahshan,	  PhD	  students	  in	  the	  Faculty	  

of	  Pharmacy,	  University	  of	  Jordan.	  

Programme	  with	  synchrotron-‐radia<on	  will	  begin	  in	  2017	  



X-RAY ABSORPTION FINE STRUCTURE 
AND FLUORESCENCE BEAMLINE 

VFM 
VCM 

DCM 
M-Slt BPM 

Picture of the pre-aligned Beamline Components in the Test Area 

VCM: Vertical Collimating Mirror 
BPM: Beam Position Monitor 

DCM: Double crystal Monochromator 
M-Slt: Monochromatic Slits 

VFM : Vertical Focusing Miroor 



“As a string theorist, I work on parallel 
universes.  I was always curious about what a 
parallel universe was like, and now I know.  I’m 
living in one when I go to SESAME meetings” 
Eliezer Rabinovici; Hebrew University and Israeli 
representative to the SESAME Council 



• Structural Molecular Biology 
• Atomic and Molecular Sciences 
• Surface and Interface Science 
• Environmental Science 
• Material Science 
• Archaeological Science 
• Medical Applications (demanded by the users 

community at the 3rd Users Meeting) 

SESAME 



No
. Beamline Energy Source Research 

1 
Multi-wavelength Anomalous 
Dispersion (MAD) Protein 
Crystallography 

5 - 14 keV 
In-vacuum undulator  

Structural Molecular 
Biology (SMB) 

2 Soft X-ray, Vacuum Ultra Violet 
(VUV)  0.05 – 2 keV 

Elliptically Polarizing 
Undulator 

Atomic, Molecular 
and Condensed 
Matter Physics  

3 Small and Wide Angle X-ray 
Scattering (SAXS/WAXS)  8 – 12 keV 

Undulator SMB, Material 
Science  

4 X-ray Fluorescence XRF/X-ray 
Absorption Fine Structure XAFS 3 - 30 keV Multi-pole Wiggler  

Material Science, 
Archaeology  

5 Powder Diffraction 3 - 25 keV Multi-pole Wiggler  Material science 

6. IR Spectro-microscopy 0.01 - 1 eV 
Bending Magnet 

Environmental, 
Materials and 
Archaeological 
Science  

7 Atomic, Molecular & Optics  5 - 250 eV 
Bending Magnet Atomic and Molecular 

Physics  

SESAME Phase I Beamlines –Day 1 in red SESAME 



Training	  Programme	  (thanks	  to	  external	  	  support	  listed	  later)	  	  
-‐	  Users’	  Mee<ngs,	  Schools,	  Workshops,	  Fellowships,	  visits	  to	  opera<ng	  
light-‐sources,..	  .	  -‐	  is	  building	  technical	  and	  scien<fic	  capacity	  in	  the	  region	  

1st	  Users’	  Mee:ng	  Amman	  2002	  

SESAME-‐JSPS	  School	  
Cairo	  2008	  

9th	  Users’	  Mee:ng	  	  
Amman	  2012	  

SESAME-‐JSPS	  School	  
Amman	  2011	  



Some SESAME People, including Users of 
Day One Beamlines 















SESAME benefits from the advice of leading scientists from 
around the world who serve on the Scientific & Beamlines 
Advisory Committee (seen here in November 2010) and the 

Technical Advisory Committee���

1
7 8 9 10
 11
 12
 13
 14
 15
 16
2 3 4

6

5

1- SESAME (Jordan)  2- CLS (Canada)  3- Stanford Univ. (USA) 4- ALBA (Spain)  5- Soleil 
(France)   6- Sabanci Univ. (Turkey)  7- Eletrra (Italy)  8- ALS (USA)  9- Soleil (France) 10- 

SESAME (Jordan)  11- Oxford Univ. (UK)  12- CERN (Switzerland)  13-  Al-Quds Univ. (Palestinian 
Authority)  14- LBNL (USA)  15- PSI (Switzerland)  16- Hacettepe Univ. (Turkey)




•  From LURE, France
–  Beamline, undulator
•  From SLS, Switzerland
–  Beamline, wiggler
•  From Daresbury Lab & University of Liverpool, UK
–  Five beamlines → day 1 Proton crystallography and XAFS/X-ray 

fluorescence beamlines
•  From SLAC, Stanford University, USA
–  Undulator,…
•  From ALS, Bekeley, USA
–  Wiggler
•  From LBNL, USA
–  Wiggler
•  From Elettra, Italy
–  Cavities
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Preaching  



Nobel Laureates visit SESAME site in June, 2008 
45 Laureates have endorsed SESAME “as a beacon, 

demonstrating how shared scientific initiatives can help light 
the way towards peace” 



SESAME 









MUCHAS GRACIAS 


תודה רבה          


