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<- one of the oldest




Maintaining our competitive edge:


6-year project for the construction of:

 Full-energy injector for Elettra

  Fourth generation free-electron laser source

  New trigeneration UPS power plants

  Site infrastructure improvements


Enter the FERMI @ Elettra Project and the EIB:


•  Full energy injection and top-up operation

•  New ultrabright, ultrafast source development

•  Major infrastructure upgrades needed




till 2007


Booster full-energy injector:


Project Leader: M. Svandrlik






Top-up sanctioned by the ST Board on May 21, 2010


Project Leader: E. Karantzoulis




26 beamlines

in operation


major upgrades:


XRD1

SuperESCA

FEL


under construction:


Microflurescence

XRD2


Operating

at 2.0 and 

2.4 GeV


Elettra




         795 proposals total received in the two calls of 2009


  from 39 countries
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FEL power:

1 GW 

100 fs


at 10 nm




Undulators and FEL layout 

Front 
ends 

M R 

Seed 
laser(s) 

FEL-1 (21m) 

FEL-2 (38 m) 

Beam 
spreader 

TL 

DS 

First stage Second stage 

Delay 

LPUs EPUs 

M1 M2 R1 R2 

DS 

2 hi-res BPMs with no optics 
inside for BBA (min. sep = 5 m) 

Future expansions Beam 
dump 

Conceptual layout of the FELs, transport line, 
spreader and beam dump 

Description: 

-  undulator axis separated by 2 m 

-  transverse/energy collimation incorporated  

-  space for matching optics, BPMs, EOS, other diag. 

-  small angles to CSR effects: ~ 6 deg total 

2 m 
DS 

~20 m 
EOS 

FEL-2 Configurations 
•  Fresh bunch 
•  Whole bunch 
•  HHG seeding 





7 months ago






FERMI experimental

   hall 7 months ago




FERMI experimental

   hall 7 months ago


FERMI experimental

     hall yesterday






DIFFRACTION AND PROJECTION IMAGING PROGRAM

Lawrence Livermore National Laboratory, University of Uppsala, KTH Stockholm, 
King’s  College  London,  CFEL,  DESY,  SLAC,  TASC-INFM-CNR,  Sincrotrone 
Trieste  -  M. Kiskinova


ELASTIC AND INELASTIC SCATTERING PROGRAM

Universities  of  Roma  I,  Camerino,  l’Aquila,  California  Berkeley,  ESRF,  LENS 
Florence,  MIT  Boston,  Lawrence  Livermore  National  Laboratory,  Sincrotrone 
Trieste  -  C. Masciovecchio


LOW DENSITY MATTER PROGRAM

Universities of Freiburg,  Göttingen, Würzburg,  Milano, Roma I,  Uppsala,  Perth, 
California  San  Diego,  Southampton,  Perugia,  Trieste,  Technical  University  of 
Berlin, EPFL Lausanne, IMIP-CNR, ISM-CNR, LIXAM-CNRS Orsay, LAC-CNRS 
Orsay, Sincrotrone Trieste  -  C. Callegari




EUROPEAN RESEARCH INFRASTRUCTURE 

CONSORTIA (ERIC) in 2013


EuroFEL  (formerly  IRUVX) 

consortium, which now includes 

PSI and SPARC; EUV and soft 

x-ray lasers


Elettra & FERMI-centered regional ERIC, with Austria,

Slovenia, Croatia, etc. FVG Regional government seems

to support this enthusiastically.






Sincrotrone Trieste S.C.p.A.

•  A nonprofit shareholder company of national 

interest: 
AREA Science Park 
    
51.1%


 
 
FVG Regional Government 
39.8%,


 
 
CNR-INFM 
 
 
  5.1%


 
 
Sviluppo Italia FVG S.p.A.      4.0%


•  Established in 1987 to construct and manage 
synchrotron light sources – international facility


-> Promote cultural and socioeconomic growth at  
the regional, national and international level


-> 
State-of-the art research facilities, technical 
leadership, skill development and transfer




Album foto 

di carlo.rizzuto 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Rijeka


Near future?




Booster full-energy injector:




Overall structure of transcobalamin


Microtubules in a mouse epithelial cell
ω = 707.5 eV 
Fe L3-edge 

FeGd Multilayer 





FERMI Project Update - 4 June 2007
25


Li-Hua Yu

DUV-FEL


e-beam

modulator

planar APPLE II

radiator

compressor
seed laser

5λ
HGHG

λ

More compact and fully 
temporally coherent 
source, control of pulse 
length and control of 
spectral parameters.


Bunching at harmonic λ






IMAGING LIVING CELLS






DIFFRACTION AND PROJECTION IMAGING PROGRAM  M. Kiskinova

• Ultrafast Coherent Imaging

• Full-field x-ray Microscopy and Lensless Imaging

Lawrence Livermore National Lab and 8 other major international institutions


ELASTIC AND INELASTIC SCATTERING PROGRAM  C. Masciovecchio

• t-Resolved Spectroscopy of Mesoscopic Dynamics

• Elastic Scattering from Matter under Extreme Conditions

Universities of Rome and Camerino and other 7 major international institutions


LOW DENSITY MATTER PROGRAM   C. Callegari

• Atomic, Molecular and Optical Science

• Spectroscopic Studies of Reaction Intermediates

• Clusters and Nanoparticle Spectroscopies

• Ultrafast Proc. & Imaging of Gas Phase Clusters and Nanoparticles

University of Freiburg, TUB, and 16 other major international institutions




    Also: HHG source for seeding at FERMI funded by the Dutch National 

     Science Foundation (University of Twente and Coherent Europe B.V.)




Project budget

Total estimated project cost: 
 
      164.0 M€


•  Italian MUR 
 
 
 
36.0 M€

•  Friuli-Venezia-Giulia Region
 
10.0 M€

•  EU and other public funds: 
 
28.0 M€


 
 
 
Partial total:
        
84.0 M€


•  EIB loan - State guarantee 
 
60.0 M€


EIB loan - RSFF – ERCF 
 
20.0 M€*


 
 
 
Total:
 
        
164.0 M€










Decision making and evolution

•  1975-80 ESF proposal  for  two complementary synchrotron 

laboratories (hard X-ray/ EUV-X range)

•  1983-87 Italy decides to participate in ESRF and build  the 

complementary  laboratory  in  Trieste,  as  a  “bridge  to  the 
East”, alongside other international institutions, and to foster 
growth of a Research Area (set up at the same time)


•  1994  Elettra inaugurated  by the President of Italy

•  1994-today  “in  kind”  participations  by  Austria,  Check 

Republic, Slovenia, and India, associate to IAEA and CEI

•  2008-  ??  EUROFEL Consortium (formerly IRUVX)


 and the Area di Ricerca di Trieste is now the largest in Italy




The Short Wavelength Region 
of the Electromagnetic Spectrum 





Project Clusters & Groups

        ELETTRA                 FERMI                 Research        Technology Platform 

Accelerators 

Electromagnetism 

Informatics 

Mechanical, Vacuum and Optical Engineering 

Beamline Teams 

Coordination 

Administration 

Infrastructures 



Structural biology - tools & people

XRD1 beamline                        M. Polentarutti, D. Lamba, S. Onesti et al.

•  completely refurbished  (at ST)

XRD2 beamline                                          M. Polentarutti, S. Onesti et al.

•  to be installed on the sc wiggler  (at ST)

new ST structural biology lab      P. Storici, G. Legname, S. Onesti et al.

•  for protein expression and crystallization  (at ST)



              EXTERNAL RELATED FACILITIES


prion biology laboratory               
 
                  G. Legname et al.

•  HPLC, TOF mass spectrometer (at SISSA and CBM)

bio-TEM facility               E. Carlino, Diane Latawiec, G. Legname et al.

•  JEOL JEM-2010F UHR FEG TEM  (at TASC)

new NMR facility                                                        A. Pastore (?) et al. 
•  800 MHz instrument  (in Ljubljana)




Scientific Advisory Council

•  D. Attwood, G. Brown, G. Chiari, C. Fadley, 


R. Huber, S. Larsen, I. Lindau, D. Menzel, 


C. Shank, F. Van der Veen


Machine Advisory Committee

•  P. Emma, M. Eriksson, J. Hastings, C. Pagani, 


C. Pellegrini, M. Pool, R. Schoenlein, H. Weise, 
R. Walker


Industrial Advisory Panel

•  A. Sangiovanni-Vincentelli, E. Albizzati, 


M. Arienzo, C. Castellano, M. Ferrari




    394 proposal received in the first semester 2010


from 36 different countries




Proposals received - first call 2010


accepted


received






                     Officially inaugurated by Ms. Gelmini on November 30, 2009 




DIFFRACTION AND PROJECTION IMAGING PROGRAM

Lawrence Livermore National Laboratory, University of Uppsala, KTH Stockholm, 
King’s  College  London,  CFEL,  DESY,  SLAC,  TASC-INFM-CNR,  Sincrotrone 
Trieste  -  M. Kiskinova


ELASTIC AND INELASTIC SCATTERING PROGRAM

Universities  of  Roma  I,  Camerino,  l’Aquila,  California  Berkeley,  ESRF,  LENS 
Florence,  MIT  Boston,  Lawrence  Livermore  National  Laboratory,  Sincrotrone 
Trieste  -  C. Masciovecchio


LOW DENSITY MATTER PROGRAM

Universities of Freiburg,  Göttingen, Würzburg,  Milano, Roma I,  Uppsala,  Perth, 
California  San  Diego,  Southampton,  Perugia,  Trieste,  Technical  University  of 
Berlin, EPFL Lausanne, IMIP-CNR, ISM-CNR, LIXAM-CNRS Orsay, LAC-CNRS 
Orsay, Sincrotrone Trieste  -  C. Callegari


Head of Scientific Programs: F. Parmigiani




1 

10 

100 

1000 

Third world proposals 2005-2010 

submitted accepted 


