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One of the most promising directions in increasing the absorption capacity of the semiconductor surface is to create directional scattering and increase the surface area, which is equivalent to reducing the reflection coefficient of the surface or increasing the absorption capacity of solar cells. The increase in surface area is achieved through texturing, i.e. the formation of unique relief structures on the surface of solar cells, differing in various shapes, sizes and densities [1].

The aim of the work was to determine the effect of ion implantation (II) with B+, He+, and He++ ions and pulsed light heating (PLH) on the mechanism of formation of recrystallized relief periodic microstructures from the molten phase on the surface of a c-Si plate for their use in solar energy.

C-Si plates of the KDB-1 brand with a crystallographic surface orientation of (111)+4° and KEF (111)+4° were used as samples for the study. II was performed with B+ ions with energy E= 40 keV and doses D= 3.12×1015 cm-2 and D= 6.25×1015 cm-2, He+ ions with energy E= 40 keV and dose D= 3×1016 cm-2, He++ ions with energy E= 80 keV and a dose of D= 2×1016 cm-2.
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Fig.1. Micrographs of the surface of ion-implanted Si(111)+4° (a – with B+ ions with energy E= 40 keV and dose D= 3.1×1015 cm-2, b – with He+ ions with energy E= 40 keV and dose D= 3×1016 cm-2, c– with He++ ions with an energy of E= 80 keV and a dose of D= 2×1016 cm-2, and c– with B+ ions with an energy of E= 40 keV and a dose of D= 6.25×1015 cm-2 after PLH duration of t= 3.5 s.
The samples were PLH with pulses of second durations from halogen incandescent lamps on a Pulse-6 installation with a radiation power density of one lamp W= 10 W⋅cm-2 with a pulse duration of 3.5 s (there are 22 lamps in total). The modified surfaces of the Si samples were analyzed using an MBS-9 optical microscope. The formed structures were recorded on a digital camera.
Figure 1 shows micrographs of structures on the surface of Si samples obtained after 3.5 s exposure time. It can be seen that powerful light pulses from halogen lamps lead to the formation of relief surfaces of various shapes and densities.
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