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Advances in nanofabrication techniques have endowed the scientific community with an avenue of obtaining nanostructures 
of different sizes and geometries with applications in many disciplines like medicine, optoelectronics and energy physics. 

Some of the interesting quantum phenomena that occur in these structures are non-linear optical processes. Examples are 
second harmonic generation (SHG), wherein the frequency of the incident radiation is doubled, third harmonic generation 
(THG), where the frequency is tripled, and so forth. A theoretical investigation of the effect of an inverse parabolic potential on 
third harmonic generation in cylindrical wires is presented, following Khodard R’s work. The Schrödinger equation is solved 
within the effective mass approximation. Figure 1 depicts the THGS involving the first three low-lying states as a function 
of the photon energy for cylindrical wires of 100 Å (solid curve) and 120 Å (dashed curve).  It turns out that peaks of the 
third harmonic generation susceptibility (THGS) associated with nanowires of small radii occur at larger photon energies as 
compared to those associated with quantum wires of larger radii. The inverse parabolic potential red-shifts peak of the THGS, 
and suppress the amplitude of the THGS. THGS associated with higher radial quantum numbers is diminished in magnitude 
and blue-shifted, as a function of the photon energy. As a function of the inverse parabolic potential, the THGS are still 
characterized by peaks, and the peaks shift to lower values of the potential as the photon energy increases.

Figure 1: The variation of the THGS with the photon energy for a quantum wire of radius R=100Å without the inverse parabolic potential ( )meV00 =ω   (solid 

plot) and with the inverse parabolic potential of strength ( )meV200 =ω   (dashed plot). 
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