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STARTING POINT



Key Elements

• CONSTITUTION OF THE CONSORTIUM 
TO GET “MONEY” FROM FINANCING 
INSTITUTIONS

• Design of a device offering:
• The performances of a facility for users
• A tool for Research and Design of new 

solutions and technologies for FEL 
devices



USERS…

• “Traditional” users
• The users include now FEL people
• The project could be conceived in a 

flexible enough way to provide a wide offer 
(Nuclear Physics, Astrophysics, beam 
handling…) 

•  Further room technological developments 
(new materials)



We have missed an 
opportunity!!!

• Even though the choice of two “big” FEL 
devices in Italy has been questionable 
from the very beginning, the two design 
conceptions were different  and therefore 
there was room for tools dedicated to 
“complementary” users in different 
research areas with different economical, 
industrial, political, geographyc…
configurations



The point: We cannot miss an 
other opportunity

• .



Why we cannot miss an other 
opportunity? 

• Because this is the last!!!
• Constraints:
• USERS+R&D MONEY
• CHOICES FOR
• Near Future
• Mid term Future
• Far Future (I will be retired but why not to 

care for those who will be active at that 
time)



USERS



What are we able to provide
As a research tool?



We should at least compete!!!...

• Compete with 
• new ideas 
• New solutions
• Smart design
• …
• But…!!!



Linac Coherent Light Source at SLAC

Injector (35º)
at 2-km point

Existing 1/3 Linac (1 km)
(with modifications)

Near Experiment Hall

Far Experiment
Hall

Undulator (130 m)

X-FEL based on last 1-km of existing 3-km linac

New e− Τραν σφε ρ Λιν ε  (340 µ )

1.5-15 Å
(14-4.3 GeV)

X-ray Transport 
Line (200 m)

LLNL

UCLA

Proposed by C. Pellegrini in 1992



84 meters of FEL Undulator Installed

25 
undulators 
installed…
8 more to 
go



Far future start from now 

• Any choice we will do now will be the seed 
for the future and we cannot change 
things while they are progressing



Mid-Term feature

• What choices
• Moderate beam energy <500 MeV
• Oscillator?
• New Gun(s) 
• Different accelerating structures
• Mirror technology



Pulse modelization



Comb-like structure



Intracavity Compton 
backscattering
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Monocromatic Gamma’s
HI “g”S (Danilo Babusci 

Courtesy)



Gamma appl.

• Nuclear Astrophysics 
•  Reaction g + 16O → alfa + 12C  ( 8-10 

MeV) 
• Nuclear Physics
• Drell Hearn Gerasimov Sum rule (gamma 

deuterium)



…

• Deuterium spin polarizability

• Neutron Spin polarizability…
• Towards gamma ray laser
• Dattoli, Giannessi, Sabia, Surrenti 
• FEL 2010



Compete with new ideas…
Nemo prŏphēta in Patria



Oscillator-Amplifier scheme
ECHO SCHEME

Patent (Dattoli-Giannessi-
Marino)



A new scheme



Technological developments







What do we need, to avoid the 
missing of this last chance?

• Constitution of the Consortium 
• Clear Choices
• Good Governance (wide and widely 

accepted)
• Open discussions
• Competence
• Scientific perspectives
• Long term Planes…
• Otherwhise it is better to stop now!!!
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