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SPES [1] is the acronym for “Selective Production of Exotic Species”. The aim of this ISOL facility [2]  is to provide high intensity and high-quality beams of neutron-rich nuclei to perform forefront research in nuclear structure, reaction dynamics and interdisciplinary fields like medical, biological and material sciences. 
SPES represents an intermediate step toward the future generation European ISOL facility EURISOL[3]. The SPES project is supported by the Italian national laboratories LNL (Legnaro) and LNS (Catania). It is based on the ISOL method with an UCx Direct Target able to sustain a power of 10 kW. 
The primary proton beam is delivered by a Cyclotron accelerator with an energy of more then 40 MeV and a beam current of 200 A. Neutron-rich radioactive ions will be produced by Uranium fission target [4] at an expected fission rate in the target of the order of 1013 fissions per second. The exotic isotopes will be re-accelerated by the ALPI superconducting LINAC [5] at energies of 10 AMeV and higher, for masses in the region of A=130 amu, with an expected rate on the secondary target of 108 pps.
THE SpES RIB FACILITY
The radioactive ions will be produced with the ISOL technique using the proton induced fission on a Direct Target of UCx [6] and subsequently reaccelerated using the PIAVE-ALPI accelerator complex [5]. A Uranium fission rate of 10^13 fission/s is foreseen. A Cyclotron with a maximum current of 0.750 mA rowing two exit ports will be used as proton driver accelerator with variable energy (30-70 MeV) [7].
Two proton beams can be operated at the same time sharing the total current of 0.750 mA. To reach a fission rate of 10^13 fission/s a proton beam current of 200 µA (40MeV) is needed; the second beam, up to 500 µA 70MeV, will be devoted to applications; mainly neutron production for material research and study of new isotopes for medical applications.
The ISOL technique for radioactive beam production is based on a driver accelerator which induces nuclear reactions inside a thick target. The reaction products are extracted from the target by thermal process, ionized and injected into a re-accelerator. In order to produce neutron-rich isotopes it is mandatory to perform fission reactions in Uranium or other actinide. The SPES choice is to use a proton beam to induce fission on a UCx target.

The driver is the proton cyclotron delivering beam on different targets. Two production ISOL targets are planned to be installed. The production target and the first mass selection element will be housed in a high radiation bunker. Before the High Resolution Mass Spectrometer (HRMS) a cryopanel will be installed to prevent the beam line to be contaminated by radioactive gasses and a RFQ cooler to reduce the input emittance of the HRMS. After passing through the HRMS, the selected isotopes will be stopped inside the Charge Breeder and extracted with increased charge (n+).
 A final mass selector will be installed before reaching the PIAVE-ALPI accelerator, to clean the beam from the contaminations introduced by the Charge Breeder itself.
The injection to the ALPI Linac is based on the use of a new Radio Frequency Quadrupole, with the adiabatic bunching inside. In this way a high voltage platform can be avoided, and a higher overall transmission could be achieved. 
The new RFQ will operate in a CW mode (100% duty factor) at a resonant frequency of 80MHz. This frequency is the same as that of the lowest energy ALPI superconducting structures. The injection energy of ions was set to 5.7 keV/u. This choice is a compromise between the desire to reduce the ion energy to simplify the LEBT and RFQ bunching section design and the need to increase the injection energy to reduce space charge effects. The extraction energy was set to 727 keV/u, higher than the output of PIAVE RFQ, to optimize the beam dynamics of the SRF linac.
THE SPES PRODUCTION TARGET COMPLEX

The most critical element of the SPES facility is the target unit, where the RIB is produced. It is composed of seven UCx disks, appropriately spaced in the axial direction, in order to dissipate the average power of  8 kW due to the proton beam passing through them. The discs are housed in a graphite box containing the UCx, with windows and dumps, both in graphite. The box is contained in a tantalum cylinder, which is resistively heated by passing a high current through it [8]. A tantalum transfer tube connects the target unit to the ion sources: in that system is able to plug several kinds of ion source devices[9].
   The target chamber unit, made in aluminium, has a water-cooled base plate and is covered by another water-cooled bell jar. The chamber unit, about 40 kg. weight, is coupled to the proton and to the RIB beam lines, by means quick connectors. Two valves isolate the system respectively from the proton beam pipe and from the front end. 
Since the target unit could be used several times, it will be shipped into a dedicated box with lead walls of 2 cm thickness.
The handling system must be designed in order to move the target chamber unit, housed in a lead container (700kg.), into the area where the target will be irradiated, open the container pull the target chamber and connect it to the beam lines. After the irradiation stage, the target chamber must be, at the begin, removed from the beam lines, then stored in the lead container and finally send out of the “hot” area for further handling and long term storage.

CONCLUSION

The SPES project is one of the main nuclear physics developments in Italy for the next
years. SPES is an up to date project in the field of nuclear physics and in particular
in the field of RIBs; the project, now under construction, will represent an important step in the direction of the constitution of the European-project-facility EURISOL.
While the hardware installation is starting, the R&D program will continue and mainly focused on the target and ion source development and optimization. Paramount in this R&D stage is the creation of a wide network between the existing facilities around the world to share knowledge. This is the main activity that, with the help of EURISOL-NET has grown and hopefully it will continue to expand order to better use the huge amount of expertise available and which is needed in this kind of research.
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