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Semiconducting nanowires demonstrate many useful properties due to quantum confinement, and have 

applications ranging from electronic and optoelectronic devices to chemical and biological sensors [1]. A 

reliable method to grow nanowires is the vapor liquid solid technique, in which a liquid metal catalyst is 

super saturated by the precursor elements until the nanowire precipitates out of the catalyst. Layered 

semiconductors such as transition metal dichalcogenides have natural anisotropy and using quantum 

confinement the band gap energies can be tuned. MoS2 is a layered semiconductor in the transition metal 

dichalcogenide family. It has a band gap in the visible region, and has demonstrated good on/off ratio and 

mobility when used to make transistors. Reports on MoS2 1-D nanostructures are primarily of nanotubes 

and nanoribbons which are fixed to the growth substrate [2]. By using a tube furnace, the vapor liquid 

solid technique is applied to grow free standing MoS2 nanowires. To understand the influence of the metal 

catalyst orientation on the growth of MoS2 nanowires low does electron microscopy has been employed 

Electron microscopy has been performed in a low dose condition in order to image the genuine structure 

of the samples by using focal series and exit wave reconstruction in transmission electron microscopy. 

The microscope in use has been the TEAM 1 at 300 kV at the MF-LBNL [3]. The focal series consisted 

of 50 images at different focal settings. The software package MackTempas X has been used to recover 

phase and amplitude images with atomic resolution via exit wave reconstruction (EWR). The electron 

dose rate has been of approximately 10 e/Å2s. Figure 1 shows a panoramic view of a MoS2 nanorod and 

the supporting gold seed. The growth mechanism minimizes the contact area due to reduction of the total 

interfacial surface area and the subsequent growth of the nanorod includes an enlargement of the total 

diameter. The rod becomes stable and the growth proceeds in a single direction along the main axis. Figure 

2 shows a phase image from a section of the area in Figure 1. Here the atomic distribution corresponding 

to MoS2 can be identified. The Au lattice is also imaged. The corresponding diffraction pattern is included, 

the lattice reflections show the presence of internal strains. The nanorod atomic distribution includes 

stacking faults with their correspondence plane along the axis of the nanorod, additionally some Au 

contamination near the contact surface can be seen. Otherwise as the rod increases in length, the atomic 

distribution can be identified as that of MoS2, although some variations in crystalline structure develop 

as growth proceeds. 
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Figure 1. Figure 1. TEM image of the Au seed, the MoS2 nanorod and the surface interface that 

develops during the growing stage. 
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Figure 2. Figure 2. Phase image of the interface between the Au seed and the MoS2 nanorod. The 

phase image is derived from an exit wave reconstruction with a focal series consisting of 50 images. 
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