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MEASUREMENT OF ION CHARGE-STATE DISTRIBUTION OF LASER ION SOURCE
WITH SOLENOIDAL MAGNETIC FIELD
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Abstract

A laser ion source supplies an ion beam extracted from a laser ablation plasma. A solenoidal magnetic field has been
used for controlling or increasing ion beam current of laser ion source. On the other hand, the effect of the solenoidal
magnetic field on the ion charge-state distribution of the laser ion source has not been understood. In this study, to
investigate the effect of solenoidal magnetic field on the ion charge-state distribution of the laser ion source, we
measured the ion charge-state distribution of the ablation plasma with a short solenoidal magnetic field as a function of
magnetic flux density. As the results, ion current of each charge-state was maximized with the same magnetic flux
density and similar amplification factor was obtained for all the charge-state. The results indicated that a short
solenoidal magnetic field does not change the charge-state distribution of a laser ion source.
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Figure 1: Schematic of experimental setup for (a)
measurement of the total ion beam current (b) ion charge-
state analysis of laser ion source with solenoidal magnetic
field.
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Figure 2: Profile of magnetic flux density generated with
solenoidal current of 1 A.
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Figure 3: Ion beam current with solenoidal magnetic
fields varying with 0-8.3 mT.
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Figure 4: Variation of the peak current as a function of
magnetic flux density of the solenoidal field.
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Figure 5: Variation of the peak current of each ion
charge-state as a function of magnetic flux density of the
solenoidal field.
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Figure 6: Variation of the amplification factor of the peak
current for each ion charge-state as a function of magnetic
flux density of the solenoidal field.
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