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Ferromagnetic nanowires (NWs) are interesting nano-objects both for fundamental 

studies and potential applications, e.g. for magnetic memory storage [1]. For the latter it is 

necessary to get high density, uniform ensembles of NWs deposited on technologically relevant 

substrates such as Si or GaAs. Up to now, the ferromagnetic NWs have been obtained via: (i) e-

beam lithography and chemical etching of layered structures [2], or (ii) by filling appropriate 

porous templates [3]. Both methods have severe drawbacks. In the first case it is difficult to 

obtain uniform NWs with high surface densities; in the second one, the porous template hampers 

the use of NWs for further technological processes. The alternative approach, presented here, is 

to deposit ferromagnetic shells on the sidewalls of NWs fabricated from semiconducting 

material. This method gets advantage of the very well developed methods of self-assembled 

growth of semiconductor nanowires, moreover it ensures a direct coupling between magnetic and 

semiconducting material, which is essential for the design of application-ready devices.  

We have investigated three different kinds of semiconductor NWs with ferromagnetic 

shells. In all the cases the semiconductor core NWs are made from (In,Ga)As solid-solution -  a 

III-V semiconductor commonly used in optoelectronic applications. The ferromagnetic material 

shells comprise (i) (Ga,Mn)As dilute ferromagnetic semiconductor, (ii) MnAs soft ferromagnetic 

metal, (iii) MnGa hard ferromagnetic metal. All constituents of core-shell NW heterostructures 

were grown in the same molecular beam epitaxy (MBE) system, dedicated to III-V 

semiconductors and additionally equipped with Mn effusion cell. The semiconductor core NWs 

were grown either in the self-catalysed growth mode on Si substrates, or by gold-assisted growth 

on GaAs(111)B substrates. Structural properties of NWs have been characterised by scanning 

and transmission electron microscopy. With the latter technique also the local magnetic 

properties of individual NWs were investigated via electron holography. Magnetic characteristics 

of NW ensembles were studied by SQUID magnetometry and ferromagnetic resonance. In the 

case of (Ga,Mn)As shells – the prefect, defect-free NW heterostructures were obtained, however 

with relatively weak, low temperature ferromagnetism and important contribution from 

superparamagnetic phase. In the case of MnAs and MnGa ferromagnetic shells the structural 

properties are much inferior to those of (Ga,Mn)As, but the samples exhibit substantial 

ferromagnetic properties up to room temperature (MnAs shells) and above (MnGa shells). 
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