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•  Candidate LNF to host EuPRAXIA (1-5 GeV)
•  FEL user facility (1 GeV – 3nm)
•  Advanced Accelerator Test facility (LC) + CERN

•  500 MeV by RF Linac + 500 MeV by Plasma (LWFA or PWFA)
•  1 GeV  by X-band RF Linac only
•  Final goal compact  5 GeV accelerator
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Conceptual Design Report Ready
for the LNF site 

http://www.lnf.infn.it/sis/preprint/pdf/getfile.php?filename=INFN-18-03-LNF.pdf
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Horizon	  2020	  
Quality:	  Example	  Energy	  Spread	  

M. Migliorati et al, Physical Review Special Topics,Accelerators and Beams 16, 011302 (2013)
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FEL	  Territory	  

Compact	  FEL’s?	   Lower	  quality	  

Higher	  quality	  
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External Injection 
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Active Plasma Lens









140	  MeV	  
30	  pC	  
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SPARC_LAB	  HB	  photo-‐	  injector	  
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X-‐band	  Linac	  and	  High	  Power	  Laser	  	  

55	  m	  



Plasma	  WakeField	  AcceleraGon	  –	  External	  InjecGon	  

driver	   witness	  

55	  m	  

Capillary	  discharge	  at	  SPARC_LAB	  



Undulators	  

40	  m	  

	  KYMA	  Δ	  udulator	  at	  SPARC_LAB:	  	  λ=1.4	  cm,	  K1	  	  





Photon	  beam	  line	  

40	  m	  



Energy	  region	  between	  Oxygen	  and	  
	  Carbon	  K-‐edge	  2.34	  nm	  –	  4.4	  nm	  
	  (530	  eV	  -‐280	  eV)	  
	  
Water	  is	  almost	  transparent	  to	  radiaGon	  	  
in	  this	  range	  while	  nitrogen	  and	  carbon	  are	  	  
absorbing	  (and	  scaUering)	  

Coherent	  Imaging	  of	  biological	  samples	  	  
living	  in	  their	  na3ve	  state	  	  

Possibility	  to	  study	  dynamics	  
	  

Water	  Window	  Coherent	  Imaging	  

3 nm        2 nm

Courtesy F. Stellato, UniToV
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Few	  machines	  are	  
nowadays	  

opera3onal	  in	  the	  
«water	  window»	  

	  
Some	  others	  will	  in	  

the	  	  
mid-‐term	  future	  

FLASH	  

Fermi	  

LCLS	  

SwissFEL	  	  

Coherent	  EUV-‐soft	  x-‐ray	  FELs	  

SACLA	  

European	  XFEL	  

EuPRAXIA@	  
SPARC_LAB	  

The	  Water	  Window:	  2.3	  -‐4.4	  nm	  
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