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The use of microstructured targets in interaction with intense ultrashort femtosecond laser pulses is
considered to be a uniquely convenient approach for the development of a compact, versatile pulsed source
of secondary radiation. Innovative nano- and micro-sized targets, including sub-microwire array target,
droplet (cluster) media, make it possible to effectively absorb laser energy, generate high energy electrons,
X-rays, DD microfusion neutrons, etc [1-5].

In this study, we establish the matching condition for laser-micro-droplet parameters, which maximize
the yield of hot electrons of the required energy upon irradiation of an ensemble of submicron-sized
clusters by the ultrashort relativistically intense laser pulse. We geometrically optimize micro-droplet
target parameters to increase the absorption of laser light and energy (temperature) and the number of
hot electrons. In the optimum regime considered, a well pronounced stochastic wandering of electrons in
the Coulomb fields of clusters is observed. Stochastic heating is clearly illustrated by the first time found
a plateau in the energy distribution of hot electrons with super-ponderomotive energy, which contains
a significant part of accelerated particles and the total kinetic energy of accelerated electrons. The
generation of a large number of hot electrons, in turn, leads to the generation of a significant number of
fast ions from the expanded clusters, for example, deuterons, and, accordingly, thermonuclear neutrons
from DD reactions. The design of the laser target under consideration has the potential for use as a
compact laser source of neutrons and X-rays.

Acknowledgements: The reported study was funded by RFBR and ROSATOM, project number 20-
21-00023.

References

[1] A Curtis, C Calvi, J Tinsley, R Hollinger, V Kaymak, A Pukhov, S Wang, A Rockwood, Y Wang, V
N Shlyaptsev and J J Rocca, Nature Comm. 9, 1077 (2018)

[2]| M A Purvis, V N Shlyaptsev, R Hollinger, C Bargsten, A Pukhov, A Prieto, Y Wang, B M Luther,
L Yin, S Wang and J J Rocca, Nature Photon. 7, 796 (2013)

[3] J Hah, J A Nees, M D Hammig, K Krushelnick and A G R Thomas, Plasma Phys. Control. Fusion
60, 054011 (2018)

[4] D A Gozhev, S G Bochkarev, N I Busleev, A V Brantov, S I Kudryashov, A B Savel’ev and V Yu
Bychenkov, High Energy Density Phys. 37, 100856 (2020)

[5] S G Bochkarev, A V Brantov, D A Gozhev and V Yu Bychenkov, J. Russ. Laser Res. 42, 292 (2021)



