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       The NuPECC 
Timeline for European ISOL RIB facilities
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Second generation ISOL facilities in Europe  (UCx target)Second generation ISOL facilities in Europe  (UCx target)
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A=130 A=130 

HIE 
ISOLDE 
upgrade

p 1-1.4 GeV - 2 µ A 2 kW Direct 
(150g)

4·1012 SC Linac 5-10

SPIRAL2 d 40 MeV 5mA 200 kW Converter
(4000g)

1013

1014

CIME
Cyclotron

5

SPES p 40 MeV 200 µ A 8 kW Direct 
(30g)

1013 ALPI
SC Linac

10

Synergy & complementarity
will offer to the European nuclear physics community up-to 

date facilities to improve the knowledge of nuclei 

Production and study of neutron-rich 
nuclei



SPES Facility Layout

the SPES facility inside LNLthe SPES facility inside LNL
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Level: production
Level 0: 
laboratories
Level 1: services



  Spes (new) building  Exp. Hall 3

  ALPI building   Cyclotron

RIB target stations

  HRMS

  Charge Breeder

  RFQ

  Beam Cooler

SPES layout:

Applications and 
Radioisotopes



Actual status
Already done:
•Building: on completion  the international bid
•Cyclotron:on construction  by BEST (Canada)
•ISOL target: prototype developed and under 
operation in lab
•Safety & control: obtained  the authorization to 
the cyclotron operation, under implementation a Quality 
and Safety System 

To be done:
•Radioactive beam selection and transport
•Charge breeder for increasing the charge 
state
•RFQ for pre-acceleration
•Upgrade of the ALPI superconductive Linac
•General control system for operation and 
safety



The SPES Premial Project

Total cost of the project: 51Meuro

PREMIAL PROJECT
Submitted a three years Premial Project to MIUR
INFN co-financial effort

22 Meuro
16 Meuro

Financed the first year with   5.6 
Meuro

INFN investment up today: 

Cyclotron 10.5 Meuro

consumables and others  from 2006 3 Meuro

on the way to order the building
(co-financial effort in the MIUR Premial Project)

(8 Meuro)

Further investment expected for infrastructure 
completion & consumables

(8 Meuro)



  I ANNO II ANNO III ANNO

SPES 

ISOL

-Completion of international 
bid for buildingconstruction
 
-Development of LASER 
and FEBIAD sources. 
Characterization of  ISOL 
system .
 
-Design of preacceleration 
RFQ and construction of 
the first prototype module.

- Partial installation of the 
charge breeder system

- Up-grade  of the cryogenic 
system of  the ALPI linac 

- Characterization of UCx 
at the LNS on-line ISOL 
test-bench

- Development of  mass 
separator and radioactive 
beam  transport system

- Installation of laser 
system for selective 
ionization

- Cyclotron construction 
upgrade (in firm test)
 
- Avanzamento lavori 
edilizia

-Building completion.
 
-Cyclotron construction 
upgrade (acceptance 
test)
 
- Installation of pre-
acceleration RFQ and 
refurbish of ALPI for 
radioactive beam 
acceleration
 
- Completion of Charge 
Breeder and radioactive 
beam line transfer

Relevant milestones



  I ANNO II ANNO III ANNO

SPES ISOL -Completamento gara 
edilizia
 
-Produzione fasci  ISOL in 
laboratorio con sorgente 
LASER e FEBIAD.
 
-Progettazione e prototipo 
RFQ di preaccelerazione

- Acquisizione parti dl  
sistema  charge breeder

- Up-grade  criogenia 
Linac ALPI 

 

- Studio di produzione 
fasci esotici su test-
bench on-line a LNS.

- Sviluppo linea di 
trasferimento e 
selezione fascio 
esotico 

- Installazione 
sistema laser per 
ionizzazione selettiva

- Avanzamento lavori 
ciclotrone secondo 
contratto
 
- Avanzamento lavori 
edilizia

-Completamento edilizia.
 
-Completamento 
ciclotrone in sede ditta 
costruttrice.
 
- Installazione del 
sistema di 
preaccelerazione e 
adeguamento 
dell’acceleratore ALPI ai 
fasci esotici
 
- Completamento Charge 
Breeder e linea di 
trasferimento fascio 
esotico

Relevant milestones





Wien Filter on the FE Laboratory
(New set up  with mass  separator – May’12)

FC + SlitWFFront End EM
FC + 
Beam 

Profiler



The on-line Front end at LNS

For RIB 
production test 

using LNS 
Cyclotron

Proton;  E= 40 MeV

I = 50 nA

LNS K800 
Superconducting 

Cyclotron

Proton from 
K800 

Cyclotron



LPX200 XeCl 
excimer laser 

Laser test at LNL with excimer
Aluminum ionization with a single wavelength

Pulse. 15 ns 
λ=308 nm

The laser beam shape is focalized into hot cavity
of 3 mm. diameter and  6 m. far away

Laser on, 12 mJ and 
20mJ per pulse

Laser lab at Pavia: Complete laser photoionization system 

1 Pump Laser: Quanta 
System Nd:YAG 300mJ, 
10Hz
3 Tuneable Dye Laser : 
Lambda Physik



Autorizzazione all’operazione del ciclotrone e misure di test con UCx



Revisione del contratto.
Incontro a LNL il 24-25 Settembre per 
definire una schedula di lavoro in 
accordo con la costruzione 
dell’edificio

STATO del CICLOTRONE



Infrastructures STATUS

Bid for building construction will be concluded soon.

Base of the bid is 8 Meuro

Applied about  40  firms
Yesterday opening of letters with economical proposals

Expected start of works: February 2013



 2010 2011 2012 2013 2014 2015
Meuro 10 0.5 14 11 14 2

Main item cyclotron Building

Reaccel

RIB 

transp 

Reaccel

er.

UCx lab

RIB 

transp

Reaccel

commis

sioning

Facility preliminary design completion       

Prototype of ISOL Target and ion source       

ISOL Targets  construction and installation       

Authorization to operate
and safety

      

Building’s Tender & 

Construction
         

 building 
project

   
 

  

Cyclotron Tender & 

Construction
        

    

Alpi up-grade & pre-acceleration       

Design of RIB transport  & selection (HRMS, Charge 
Breeder, Beam Cooler)

      

Construction and Installation of RIBs transfer lines 
and spectrometer

      

Complete commissioning       

Cyclotron operation UCx operation

SPES Schedule September 2012



Expected radioactive beams for Sn isotopes
Reacceleration energy: 10 AMeV

50kW d beam
280g target



Expected radioactive beams for Sn isotopes

50kW d beam
280g target
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