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6. Proiect Details
Project Description

(Executive Summary)

Metal silicide nanowires have been studied for a variety of

technological applications including electronics, spintronics,

thermoelectrics, and solar energy harvesting. Manganese silicides

(MnSi), is among the naffow bandgap semiconductors, are

particularly attractive for several applications as mentioned owing to
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their complex crystal structures and promising physical and

chemical propertie-s lI, 2]. Currently, MnSi nanowires are grown

using the chemical vapour transport technique which requires high

temperatures (above 900'C) and inorganis complexes precursors

such as Mn(CO)5SiCl3 l3l. There is some diffibulty in controlling

the stoichiometry of such vapour transport gowth nanowires due to

the complexity of the phase formation. The inhomogeneous of
compositions in MnSi could degrade the electrical and magnetic

properties of the nanowires in device perfofinances. As such, the

proposed novel heat-induction by HWCVD provides a controllable

Si precursor into the metallic Mn thin film to achieve a desired

stoichiometry of MnSi nanowires. In addition, the heat-induction

approach provides low temperatures (<500'C), high rate, and large

areas of deposition [4]. Furthermore, magnetic skyrmions, known as

tiny, swirling magnetic spin patterns, had been introduced as a new

alternative in highly energy-efficient spintronic applications and

magnetic storage media 15-11]. MnSi is one of a few exotic

materials exhibiting the fascinating physical behaviour. With the

help of HWCVD, we can study the growth mechanism of the MnSi

nanowires and its influence of skyrmion phase. The objectives of the

work are to investigate the inhomogeneity of the MnSi nanowires

grown by HWCVD, and the controlled compositions on the

electrical and magnetic behaviours of the MnSi nanowires. Last but

not least, the growth mechanism of the MnSi nanowires grown by

the HWCVD will be proposed. The low-temperature growth MnSi

nanowires are expected to show a great potential in magnetic sensor,

thermoelectric, fi eld emission, optoelectronic and spintronic devices.
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