Investigation of MoS2 and MoSe2, irradiated with swift heavy ions 
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Chalcogenides of transition metals (e.g., MoS2, MoSe2) and group-III elements (e.g. GaS, GaSe, TlGaSe2, TlInS2) have been gaining increasing scientific attention because of their extraordinary optical, electronic, and catalytic properties [1]. Most of these compounds have layered structure and can easily be exfoliated to single- or few-layer-thick flakes [2]. 
In this report we intended to use high energy heavy ions as a tool to modify the transport and optical properties of the studied chalcogenides. As know, swift heavy ions depose large amounts of energy to the electronic subsystem of the target and can trigger localized structural modification of the material inside so-called ‘tracks’. 
Single crystals of various group-III binary and ternary chalcogenides were irradiated with swift heavy ions at the IC-100 and U-400 cyclotrons (FLNR, JINR) over a broad range of electronic stopping power values and fluences (1010-1012 cm–2). Virgin and ion-irradiated samples were characterized by Raman spectroscopy and their compositions were determined by X-ray photoelectron spectroscopy. The morphology of the irradiated crystals was investigated by atomic force microscopy (AFM) and scanning electron microscopy (SEM). It was found that ion irradiation leads to the creation of enormously large hillocks on the surface. This effect was explained by the inelastic thermal spike model. 
This work was performed at the Flerov Laboratory of Nuclear Reactions, JINR.
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