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1 Introduction 

The creation of intense radioactive beams requires intense and energetic primary beams. A task 
force analysis of this subject recommended an acceleration system capable of 400 MeV/u 
uranium at 1 particle pA (6.2 x IO” particles/s) as an appropriate driver for such a facility. 
Further, the driver system should be capable of accelerating lighter ions at higher intensity such 
that a constant final beam power (~100 kW) is maintained. This document is a more detailed 
follow on to a previous analysis of a system incorporating a cyclotron.’ The driver pre- 
acceleration system proposed here consists of an ion source, radio frequency quadrupole (RFQ), 
and linac chain capable of producing a final energy of 30 MeV/u and a charge (Q) to mass (A) of 
Q/A ~113. This acceleration system would be followed by a Separated Sector Cyclotron with a 
final output energy of 400 MeV/u. This system provides a more cost-effective solution in terms 
of initial capital investment as well as operation compared to a fully linac system with the same 
primary beam output parameters. 

2 30 MeVlu Pre-Accelerator 

2.1 General Description 

The maximum energy for the pre-accelerator system of 30 MeV/ u is determined by the need to 
meet the requirement of energy variability for the light ions, particularly protons. The rf 
frequency of the Separated Sector Cyclotron (See Section 3) will be =21 MHz. Since the linac 
frequency must be a harmonic of the cyclotron frequency, it seems reasonable to assume that the 
initial linac stages will have a frequency of =84 MHz. As a consequence, the beam will need to 
be subharmonically bunched to match the cyclotron rf frequency. The subharmonic bunching 
was discussed during the first meeting of the ISOL Technical Task Force’, and it was agreed that 
this would not be a serious technical issue. 

For the purposes of this analysis, it is assumed that the pre-accelerator system will be basically 
that proposed by ANL’ as delineated in Table 1. (Note that the empirical formula of Baron et al3 
has been used to determine the stripping energy, =17 MeV/u, appropriate to achieve Q/A=113 for 
uranium ions.) 

II Maic TV x Element Voltage Beam Energy 
WV) (MeVAt) Q/A 

ECR Ion Source l/12 
84 MHz CW RFQ 1.8 1112 
84 MHz NC III Linac 5.3 1112 
SC Low-energy Linac 210 =17 1112 
SC Mid-enernv Linac 40 =30 l/3 

Table 1. Proposed 30 MeV/u (Q/A=l/l2) pre-accelerator system. 
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