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Abstract

The accelerator complex for Rl beam factory (RIBF) was successfully commissioned at the end of 2006 and started
supplying heavy ion beams in 2007. However, the beam intensity now available of uranium beam is far below our goal
of 1 ppA (6 x 102 #/s). In order to achieve it, upgrade plans are under way, including the construction of a new 28
GHz superconducting ECR ion source. The new ECR will take all the succeeding accelerators and beam transport lines
to a space charge dominant regime, especially the front end section and the low energy cyclotron, which should be
carefully reconsidered to avoid emittance growth due to space charge forces. Simulation results using the code TRACK
and OPAL show that space charge forces largely affect the beam dynamics in all the sections.
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Fig. 1: A plan of the new injector RILAC II.
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Fig. 3: Normalized emittance in the horizontal and
vertical direction at the exit of the LEBT is listed versus
neutralization factor of the space charge forces.
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Fig. 4. Beam dynamics from the selection slits in the
LEBT to the exit of the RFQ.
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Longitudinal emittance plots at the entrance of the
in the case of 0.0 mA and 0.5mA

Transmission Trap efficiency
(%) (%)

0.0 mA 68.9 86.7

0.5 mA 50.2 81.1

Table 1. Transmission and trap efficiency of the ion
beams from the selection slit to the exit of the RFQ.
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Fig. 6: Beam dynamics of the DTL with short MEBT
including a re-buncher.
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PSI RRC fRC IRC SRC
Inj. 2
1 0.644 0.096 0.031 0.016

Table 2: List of the parameter V. The definition of V is
shown in the text.
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Fig.7: Longitudinal emittance plots in the RRC. The
number in each graph is the turn number after the
injection.
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