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Abstract

To investigate efficient graphite material for carbon ion production in laser ion source, the properties of ions in laser
plasma produced from a graphite single-crystal is measured. The graphite crystal target has anisotopic hexagonal layer
lattice, therefore the target was irradiated by laser on two different conditions of surface. One of the surface has its
normal vector that is parallel to c-axis of the graphite crystal, and the other has its normal vector that is perpendicular to
the c-axis. The produced plasma temperature is higher in perpendicularly-irradiation case than in the parallel-irradiation
case. Compared to the plasma from isotropic materials, the plasma produced from graphite crystal has less ions and

plasma temperature is lower.
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Figure 1: The structure of the graphite single crystal.
~ The blue cuboid shows a unit cell.
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Figure 2: Laser irradiation geometry. Laser plasmas are
propagate to target-normal direction (bleu arrows).
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Figure 3: Schematic layout of the experimental setup.
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Figure 4: The structure of the graphite single crystal.
The blue cubiod shows a unit lattice.
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Figure 5: The result of charge state analysis. [(a) parallel,
laser energy: 612 mJ].
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Figure 9: The estimated number of produced ions. [(a)
parallel, laser energy: 612 mlJ].
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Figure 6: The result of charge state analysis. [(a) parallel,
laser energy: 1784 mJ].

900
800
700
600
500
400

300 -
200
100
0

0

Voltage (mV)

5

(b) parallel (604 mJ)
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Figure 10: The estimated number of produced ions. [(a)
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parallel, laser energy: 1784 mJ].
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Figure 7: The result of charge state analysis. [(b) Figure 11: The estimated number of produced ions. [(b)
perpendicular, laser energy 604 mJ]. perpendicular, laser energy: 604 mJ].
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Figure 12: The estimated number of produced ions. [(b)
perpendicular, laser energy: 1851 mJ].

Figure 8: The result of charge state analysis. [(b)
perpendicular, laser energy 1851 mJ].
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Figure 13: The image of laser irradiated surface. [laser
irradiation condition: (a) parallel]

Figure 14: The image of laser irradiated surface. [laser
irradiation condition: (b) perpendicular]
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