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Abstract
A low energy ion beam transport system to realize mass-separated Xe* ion beam irradiation onto
carbon target was designed and tested for carbon sputtering yield measurement below 1 keV energy. A
magnetic quadrupole lens system successfully delivered the final beam onto the target placed 520 mm
away from the ion source with the beam intensity 7.7 times that obtained by an electrostatic lens system.
The intensity of the beam at the target is still as low as 0.75 pA/cm? at 200 eV beam energy. Part of
reason for this small intensity is the displacement of the ion beam axis from the geometrical axis arising

from the unsymmetrical arrangement of magnetic material used for the ion source.
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Fig.1. Schematic diagram of experimental
apparatus.
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Fig.2. Schematic diagram of doublet magnetic [ 1 z axis [mm)]
Doublet quadrupole

guadrupole lens and ion source.
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Fig.3. The structure of the first magnetic
quadrupole lens.
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Fig.4. Xe ion beam trajectory with the doublet
guadrupole magnetic lens.
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Table 1. Calculation of magnetic field density
for Xe, Ar ion beam extraction.

Magnetic flux density [Gauss]
Xe Ar
Extraction First Second First Second
voltage [V] lens Lens lens Lens
100 890 430 490 270
200 2160 610 700 340
300 1550 750 860 410
400 1790 870 990 480
500 2000 970 1100 530
600 2200 1060 1210 590
700 2370 1150 1310 630
800 2530 1220 1400 680
900 2700 1300 1490 720
1000 2800 1370 1560 760
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Fig.5. Simulation of magnetic flux density
on the first lens.
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Fig.6. A characteristic of Xe ion beam current
density against extraction voltage.
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current density against extraction voltage.
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Fig.8. Magnetic flux density of first lens
against Xe ion beam extraction voltage.
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against Xe ion beam extraction voltage.
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Fig.10. Measurement point of magnetic flux
density on (a) first lens and (b) second lens.
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Fig.11. Magnetic flux density of first lens
against Ar ion beam extraction voltage.

0 200 400 600 800 1000

600
500r
400+
300F
200
100

0

Y~
point 5
point 6
point 7
point 8|

Magnetic flux density [Gauss]

4pneo

Extraction voltage [V]

Fig.12. Magnetic flux density of second lens
against Ar ion beam extraction voltage.
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