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Laser ion acceleration with a large-area suspended graphene
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Laser ion acceleration has been investigated for medical applications and fundamental
researches. It is known that the thinner targets generate higher energy ions, however,
the thinner targets are easily broken by laser prepulses and pedestals before the main
pulse arrivals [1]. We have developed a large-area suspended graphene (LSG) target for
laser ion acceleration [2]. Graphene is the strongest and transparent two dimensional
material made of an atomicaly thin carbon lattice [3, 4, 5]. We have conducted a series
of experiments using LSG with various laser conditions from sub-relativisic to relativistic
intensities and from femtosecond to picosecond pulse durations without plasma mirrors.

References

[1] M. Borghesi, "Laser-driven ion acceleration: State of the art and emerging mechanisms",
Nucl. Instrum. and Methods in Phys. Res. Section A, 740, 6–9, (2014).

[2] N. Khasanah et al., "Large-area suspended graphene as a laser target to produce an
energetic ion beam", High Power Laser Science and Engineering, 5, e18 (2017).

[3] C. Lee et al., "Measurement of the Elastic Properties and Intrinsic Strength of Monolayer
Graphene" Science, 321, 385 (2008).

[4] Y.T. Liao et al., "Exploring the mechanical properties of nanometer-thick elastic films
through micro-drop impinging on large-area suspended graphene" Nanoscale, 14, 42,
(2022).

[5] Y. Kuramitsu, T. Minami et al., "Robustness of large-area suspended graphene under
interaction with intense laser", Scientific Reports, 12, 2346 (2022).


