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Abstract

A laser ion source generates plasma by focusing pulse laser onto a solid target. It can produce ion beams of various
elements. We are developing the laser ion source for use in a ion implanter. It is important to focus the diffuse laser
plasma efficiently to achieve high beam current. A liner solenoid is usual method for focusing plasma. However, this
solenoid is often installed at a distance from the target due to the limitation of the laser beam path. Thus the plasma is lost
between a target and a liner solenoid. Therefore, we are examining the usefulness of the taper solenoid. The taper solenoid
can install near a target and focus the plasma with high efficiency. The taper solenoid will reduce the large divergence
angle of the laser plasma due to the law of conservation of magnetic moment. In this paper, we present the results of ion
simulations using CST studio. The magnetic field required to focus the C*, Ti" and Ta" was calculated. In addition, we
investigated the geometry of the taper solenoid with high transport efficiency.
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Figure 1: Plasma focusing method in this study.
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Figure 2: Conceptual diagram of experimental setup
(Taper solenoid not yet installed).
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Figure 4: Design of taper solenoid in this study.
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Figure 3: Results of ion simulation about the shape of tapered solenoids. The vertical axis is transportation efficiency

(TE).
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Figure 5: Simulation results of ion transport in the designed tapered solenoid.
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