Simarjeet Singh Saini, Madridge J Nanotechnol Nanosci. 2018
http://dx.doi.org/10.18689/2638-2075.a3.004

3rd International

Nanotechnology Conference & Expo

May 7-9, 2018 Rome, Italy

Semiconductor Nanowires: Engineering Light at Nanoscale
Simarjeet Singh Saini
Electrical and Computer Engineering, University of Waterloo, Canada
Savormetrics Inc., Canada

S

emiconductor nanowires funnel light at certain wavelengths due to resonant excitation of optical modes. This results in enhanced
optical absorption which can be used to engineer exciting optical properties. In this talk, we will describe the various optical
properties that arise from the resonant excitation by comparing experimental optical absorption studies in different semiconductors
including silicon, amorphous silicon and gallium arsenide. We will also demonstrate novel devices using these optical properties
including multispectral absorption, biochemical sensors, enhanced photo thermal conversions and resonant conversion of amorphous
silicon into crystalline silicon. We will show that the resonant wavelengths depend nearly linearly on the diameter of the nanowires.
Further, near field coupling between nanowire in an array result in excitation of photonic Bloch modes resulting in red shifting of
the resonant wavelengths from the waveguide modes. We will also show nanowires as short as 150 nm exhibit optical mode
excitation and strong longitudinal modes. These optical properties can be used to generate exciting new applications and we will
demonstrate optical biochemical sensors with a refractive sensitivity of 1E-5 using low cost LEDs for excitation and a camera as a
detector. We will also demonstrate a platform for colorful solar cells where certain wavelengths are reflected to generate the color
but overall absorption is nearly doubled with respect to a thin film solar cell.
Semiconductor nanowires provide an exciting platform for engineering different optical absorption profiles.
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