
SYNERGIES AND 
COMPLEMENTARIES 

AMONG LABORATORIES

Fernando Ferroni 
INFN & Sapienza Universita’ di Roma

13th Frontier Detectors for Frontier Physics Conference 

May 26, 2015                                                                                                                                                                                               La Biodola, Elba



INFN LABS  
(WITH ACCELERATORS)

LNL

LNF

LNS



MAIN FOCUS (NOW)

LNL:   SPES    

LNF:   DAFNE &  SPAR-C 

LNS : Superconducting cyclotron

and a Lab without accelerators but fundamental in our strategy



1. Radioactive Ion Beams are produced by proton induced fission on a UCx direct 
target at a rate of 1013 fission/s. 

2. Neutron rich re-accelerated beams will be available at energies up to 13 MeV/u in 
the mass region A=130. 

3. Re-acceleration will be performed by the superconducting linear accelerator complex 
(PIAVE-ALPI) of  the Laboratori Nazionali di Legnaro. 

4. The facility for applied physics is based on proton and neutron beams from a two exit 
port cyclotron (70 MeV, 500 microA) and the high intensity RFQ TRASCO (5 MeV, 30 
mA).

Working out an 

agreement with 

a private 

company for 

radioisotopes 

production

LNL



JUST ARRIVED ….

Radioisotopes by 2016 

NP by 2018



LNF: DAFNE

Serving KLOE:  no more than a couple  
 of years in front



LNF: SPARC

Main focus: PWA 

either with a Laser 

(300TW) generated  

plasma or electron  

driven plasma



LNS : SC

Main focus: Nuclear Physics 

Evaluating an upgrade for 

exploring double charge  

exchange processes with the 

goal of improving NME 

calculation for Double Beta Decay



A LOT OF ACCELERATOR 
PHYSICIST AND EXPERT

on the other end the road to build larger machine than the 
one we have is unlikely to be open (lack of money at a level 
of a couple of hundred MEuro in, say, 5 years) 

look outside, there are several sites in Europe (and perhaps 
elsewhere) where our contribution can be substantial 

find the right balance between maintaining the expertise, 
have new people to train , offer in-kind contribution made at 
home , send people to help (and possibly get them back !)



WHERE DO WE GO ?

ELI-NP at Magurele (Romania) 

ESRF at Grenoble (France) 

ESS at Lund (Sweden) 

X-FEL at Hamburg (Germany) 

SESAME at Allan (Jordan) 

CERN is too obvious to discuss….



ELI NUCLEAR PHYSICS
INFN leader of an association with many partners  

(IN2P3, industries, STFC..): awarded the contract 

to build the accelerator
A	
  very	
  intense	
  (1013 γ/s), brilliant γ beam, 0.1 % bandwidth,  
with	
  Egamma	
  >	
  19	
  MeV,	
  which	
  is	
  obtained	
  by	
  incoherent	
  Compton	
  
back	
  scattering	
  of	
  a	
  laser	
  light	
  off	
  a	
  very	
  brilliant,	
  intense,	
  classical	
  
electron	
  beam	
  (Ee	
  >	
  700	
  MeV)	
  produced	
  by	
  a	
  warm	
  linac.	
  

based on SPARC Thomson source

LNF

and a very little  
brother at Uni Cosenza 
with the name STAR



ESRF

Design of the (non trivial) Al vacuum chambers for the ESRF 
upgrade

LNF



ESS

INFN$is$in$charge$of$the$management$of$the$WP35Normal$Conduc:ng$Linac$
1.   Ion$Source$&$LEBT$(INFN5Laboratori$Nazionali$del$Sud,$Italy)$
2.   RFQ$(CEA5IRFU,$France),$$
3.   MEBT$(ESS$Bilbao,$Spain)$
4.  $$$DriR$Tube$Linac$(INFN5Laboratori$Nazionali$di$Legnaro,$Italy)$
5.  $ $INFN5LASA5Milano$(superconduc:ng$ellip:cal$cavi:es$for$WP5)!
construc)on!of!medium!beta!sec)on!(strong$industrial$background$for$series$
construc:on)$
6.   Poten:al:$LNL$for$ICS$;$LNS,$LNL$and$Milan$for$support$to$commissioning$

1+4+5+management$WP3$is$agreed$with$ESS$Accelerator$Division,$6$under$discussion$
$
$

Cost Report 

Document Number ESS-0001163 

Date Nov 28, 2012 

  

  
     

28(165) 

3. CONSTRUCTION 

3.1 Scope 

3.1.1 Accelerator 

The construction project is based on the Accelerator Design Update (ADU 2010-2012), and its 
resulting Technical Design Report (TDR) October 1, 2012 edition.  Figure 39 shows the ESS 
Accelerator baseline used in this cost estimate.  The Accelerator includes a normal conducting front 
end, a superconducting part, and a high end beam transfer. 

 

Figure 23 Accelerator sections 

On a high level, the deliverables are the accelerating systems that make up the entire accelerator. 
These are: 

• Ion Source (2) 
• LEBT (1) 
• RFQ (1) 
• MEBT (1) 
• DTL (4 tanks) 
• Spoke SCRF (14) 
• Medium Beta SCRF (15) 
• High Beta SCRF (30) 
• HEBT 
• RF power (185 Klystrons, 235 Modulators, 28 HV DC supply, 2 solid state amplifiers, 28 

Tetrode and  pre-driver) 
• RF distribution 
• Design and furnishing of the RF Gallery. 
• Beam diagnostics  
• 3 Cryogenic Plants and cryogenic distribution system 
• Vacuum systems for the Accelerator, Target and Instruments 
• Three test stands testing the RF power, the spoke cryomodule prototype, and the 

cryomodule series acceptance testing. 

INFN5LNS$ INFN5LNL$ INFN5MI$



SESAME

cavities together with ELETTRA synchrotron …a nice 
collaboration for an extremely important project both for 
science and scientific policy notwithstanding peace 

During the meeting in  Frascati  an agreement  was signed between 
Elettra-Sincrotrone  Trieste  S.C.p.A.,  SESAME  and  the  Istituto 
Nazionale  di  Fisica  Nucleare  (INFN)  to  establish scientific-technical 
collaboration  between  the  three  research  institutions  for  the  joint 
development of the RF (radio frequency) cavities needed for SESAME’s 
storage ring. The agreement will allow SESAME to benefit from the 
Italian  institutions’  expertise  in  accelerator  physics,  as  well  as 
financial support from Italy - through INFN

http://www.elettra.trieste.it/
http://www.infn.it/index.php?lang=en


X-FEL

1.3 GHz  SC cavities and 3.9 GHz cryomodule

superconducting lab LASA in Milan



CONCLUSION

accelerator physics is well alive in INFN laboratories 

a specific Ph.D. in Sapienza on the subject 

labs with running machines, copying with what is possible , not 
too big but with enough money for upgrades and extensions 

healthy synergy with many labs and projects around Europe 
and beyond 

try to balance education at home, forefront research in our  labs 
and outgoing flux of researchers


