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Abstract

To develop a laser ion source using a flowing metal laser target, we investigated the configuration of a small
electromagnetic pump driven by moving permanent magnets. Based on the results, we constructed a circulating flow path
for liquid metal with a diameter of 90 mm and demonstrated that it is possible to generate the pressure required for liquid
metal to flow by placing a rotor with 16 neodymium magnets arranged on its circumference, facing both sides of the
liquid metal flow path. We also confirmed that the system worked by observing that liquid gallium was circulated in the

duct by the designed pump.
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Figure 1: Schematic of a moving magnet pump.
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Figure 2: Pressure generation as a function of magnet rotor
speed with the magnet pole numbers of 8, 12, and 16.
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Figure 3: Pressure generation as a function of magnet pole
number with the magnet rotor speed at 2400 RPM.
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Table 1: Assumed Parameters

Bpgx [mT] 300
Rmag [mm] 45
A [mm] 10
H [mm] 5
D [mm)] 18
L [mm] 457w
o [S/m] 107

Figure 4: Distribution of magnetic field generated using
neodymium magnets calculated by Poisson/Superfish
which is the software to simulate magnetic fields.
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Figure 5: Estimated magnetic flux density induced at the
center of faced magnets.
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Figure 6: The design of liquid metal flow duct. The duct
mainly consists of the circle with a diameter of 90 mm. The
duct has windows to observe the liquid behavior and to
irradiate a laser.

Figure 7: The design of magnet rotoro Each magnet has a
dimension of L20 mm X W10 mm x D20 mm. The magnets
are arranged on the circle with diameter of 90 mm.
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