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I. Abstract
Silicon nanowires (Si-NWs) are known to be an excellent photon absorber for next generation of solar cell technology, although the underneath mechanism in view of photon confinement that lead to huge exciton generation rate is not clear enough. Here in this work, we have reported fabrication of vertically aligned Si-NWs using gold catalyzed chemical vapor deposition technique and finite-difference time-domain (FDTD) simulation to understand the inherent spectral characteristics. Based on the experimental observations, a detailed simulation has been carried out to understand the mechanism how Si-NWs interact with solar spectral wavelengths and contribute to exciton generation rated distribution. Further detailed cross-sectional analyses as well as spectral generation rate distributions for different size of the Si-NW have been investigated. At 700 nm wavelength of solar spectrum, 150 nm diameter of Si-NW was found suitable to hold higher exciton generation rate distribution. On the other hand, at 1100 nm wavelength of solar spectrum, 100 nm diameter of Si-NW was found suitable to hold higher exciton generation rate distribution. The choice of the parameter was very specific and reasonable that coincided well with the dimensions of vertically grown Si-NWs fabricated by gold catalyzed chemical vapor deposition technique. High resolution scanning electron microscope revealed the diameter of the as-grown Si-NWs to be in the range of 50 to 200 nm along with coverage of ca. 6.5×108/cm2. Such insights not only indispensable to understand the mechanism behind but also open up new possibilities in various applications.
II. Image:
[image: ]
Figure: (a)-(b) Exciton generation rate distributions of vertically aligned Si-NW of 50 nm diameters at 700 and 1100 nm solar spectral wavelengths respectively, insets: corresponding magnified area confirming areas confirming active portion of exciton generation and (c)-(d) that of same Si-NW of 200 nm diameters at 700 and 1100 nm solar spectral wavelengths respectively, insets: corresponding magnified areas confirming active portion of exciton generation.                 
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