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Research Project: formation of nano-structured materials by ion beam irradiation.

We perform experimental and theoretical investigation of low-energy ion interaction with solid surface.
The principal object of the study is a nano-patterning of surfaces by ion beam with formation of strongly
regular structures like surface nano-dots, nano pyramids, waves etc., which can be used in opto-
electronics (lasers and LEDs, solar cells). We are going to develop physical model for low energy ion
patterning of varied materials in the so-called thermal spike regime (TS) of ion irradiation. A special
interest is a biological “response” of nano- (micro-) structured surfaces of semiconductors, metals,
glasses and polymers. We use SERS and PERS to study bioactivity of nanostructured surfaces.

Low energy ion implantation is another subject of our study. The ion implantation realized in the TS
regime can be used for a partial or complete crystallization of a near surface layer (the lon Beam
Induced Crystallization process). This effect can be used to fabricate nanocrystals embedded in
amorphous or polycrystalline matrix with unique optical characteristics. The main forces will be
directed to prepare nanostructured Si, which can emit light. Porous semiconductors formation under
low energy ion irradiation is another subject of our study.

We are going to prepare and to study nano-structured Bi containing semiconductors. Bi+ ion irradiation
of different I11-V and I11-VI semiconductor in the TS regime are used to prepare such semiconductors.
Optical and electrical characteristics of the Bi-contained ternaries will be studied.

We develop new sample preparation techniques and analytical protocols for SIMS imaging of elements
and stable isotopes in biological cells and tissue.



