Optimization of laser-driven monoenergetic ion acceleration
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using Au-mounted on large-area suspended graphene
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Background

« Laser-driven quasi-monoenergetic high-energy ion beams
can be used for various applications such as cancer therapy
and laser fusion.

« Athinner target generates energetic ions more
efficiently.

« A double-layer target combining high-Z and low-Z
materials enhances the monoenergeticity of ion beams.

* We have developed a nm-scale double-layer target
combining Au and large-area suspended graphene (LSG).
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Fig 1. Au-mounted LSG target Fig 2. A microscope image of

5 nm Au + 4L-LSG

Research result

« Using PIC simulations, we optimize Au thickness, LSG
thickness, and the laser irradiation surface (Au side or LSG
side) based on proton energy and monoenergeticity.

* Under optimal conditions, the proton beam has an energy
spread AE of 4.28 MeV and an average energy Epe,x of 106
MeV.

« Optimal Au thickness increases proton energy.
« Thinner LSG and laser irradiation from the LSG side
improve monoenergeticity.

lel2

0.20
0.18
0.16

wn 144
, 2129  AE = 4.28 [MeV]
=" & 107 Epear = 106 [MeV]

4= 0.81

5 AE/Epeai ~ 0.04
% 0.6
Qo
——- 4LLSG+Au c 0.4+

_ . —— Au+4L-LSG S 0.2
0061 N o= ——- 8L-LSG+Au =z~

J— - 0.04
0.04 Au+8L-LSG

T T T T T T T
TTo==15__20 25 30 / 0O 20 40 60 80 100 120
Proton Energy [MeV]

Au [nm]

Fig 3. AE/Epcak VS. Au thickness

(The left material in the legend is the
laser irradiation surface.)
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Fig4. Proton energy spectrum at
41-LSG + 4 nm Au



