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Nanoscale materials are currently being exploited as active components in a wide range of 
technological applications in different fields, such as composite materials, chemical sensing, 
biomedicine, optoelectronics and nanoelectronics. Many recent efforts have focused on the 
creation of various nanostructures including spheres, tubes, cables, sheets and, especially wires,
since those nanoscale building blocks are anticipated to transform the semiconductor industry[1].
However, the realization of practical nanodevices requires that these nanostructures be integrated 
efficiently and economically into various intricate architectures. Synthetic control of one-
dimensional (1D) nanostructures into complex heterostructures would impact the design of 
future electronic devices by simplifying much of the processing associated with nanodevice 
fabrications.

Among the various semiconductors, silicon carbide (SiC) is an important group IV-IV compound 
that possesses unique physical and electronic properties. SiC-based electronics will be better than 
silicon-based devices in certain applications, because they can operate at higher temperature, 
higher power, and higher frequency as well as withstand harsh environments but with reduced 
cooling requirements. A lot of studies showed the effort people put into the controlled synthesis 
of 1D SiC nanowire[2]. Fe catalyst was used widely in the synthesis of SiC nanowire, but the 
role of the catalyst during the reaction is still unknown, therefore, there is no precise control of 
the 1D structure and other more useful structures, such as cone-structure, Y junction and even T 
junctions. We investigated catalytic role of Fe during the formation of SiC nano-cone for gaining 
insights into the control of catalytic synthesis of SiC nano-structure using environmental 
transmission electron microscopy (ETEM) and analytic scanning transmission electron 
microscopy (STEM). Previous studies show the synthesis of SiC nanowire using Fe encapsulated 
in carbon shell (Fe@C) and SiO vapor around 1300 [3, 4], but both nanocone with Fe catalyst 
on the top and nanocone without Fe catalyst on the top, as well as some complex structures were 
observed as shown in Figure 1. The vapor-liquid-solid model, first proposed by Wagner and 
Ellis[5], is the presently accepted descriptive paradigm of the nanowire formation. We speculate 
that either the agglomeration of Fe particles creates those complex 1D and branched or junction 
structures[3, 4], or the solidification and segregation of SiC from large Fe-C-Si ternary pieces as 
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the non-catalytic process[6]. Hence, we studied the formation of SiC nano-structure in the 
Hitachi H-9500 that permits heating as high as 1300 , 2 Pa Ar pressure. This instrument is a 
300KV Lab6 atomic resolution transmission electron microscope (TEM) equipped with high 
temperature throughput, gas injection system and high stability 5-axis side-entry hyper stage.
Critical examination of the formation of SiC complex 1D structure will provide important 
insights into the nucleation and evolution mechanism of those unusual nanostructures needed to 
build nanodevices based on 1D structures and their derivates, such as Y- and T- junctions.
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Figure 1. Images of SiC nanocwire. (a) SiC nanowire without a Fe catalyst on the top of it, (b) 
SiC nanowire with a Fe catalyst on the top of it, (c) High-resolution image of SiC nanowire 
showing the <111> growth direct, (d) Y junction with two inclined branches to form a stem with 
a planar grain boundary along the stem center and corresponding change of the growth direction.

Figure 2. The growth of SiC piece under 1400 , 2 Pa Ar pressure.
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