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The prospect of accelerating protons and other light ions using ultrashort and intense laser

pulses interacting with thin foils has drawn a lot of interest in recent years. The most accessible

of such acceleration schemes is Target Normal Sheath Acceleration (TNSA), but in order to

make it more relevant to applications it is important to improve its effectiveness and increase

the achievable ion energies.[1][2] For this purpose, there have been several studies on how

to increase the amount of absorbed laser radiation. This can be done with specially designed

targets and laser pulses and, as has recently been shown, the use of microstructured targets can

drastically enhance the absorption.[3]

In this contribution we investigate how the structures on the front surface and the interaction

conditions can not only increase the absorption of laser radiation but also enhance the needed

flux of hot electrons so as to favor the TNSA process. We study various different microstruc-

tured targets and use realistic and contemporary laser parameters in order to understand how

the properties of the hot electrons can be controlled. We use PIC simulations (with the code

PICADOR[4]) and phenomenological analysis to determine the optimal strategy of converting

the laser energy into the kinetic energy of electrons so that at a later stage they can transfer the

energy to the ions as efficiently as possible.
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