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Abstract

Quasi-phase-matching is a well-established method for causing
second harmonic generation in the ferroelectric lithium niobate crystals.
In order to convert part of the energy of the incident near-infrared light
of 850 nm wavelength into a blue light of 420 nm wavelength, the
needed ferroelectric domain inversion period by electro-poling must be
around 1.6 um, according to existing literature. To possibly achieve such
a short period, we propose two novel research schemes. One is by
utilizing a high-intensity laser’s standing wave pattern combined with a
strong DC background field, and the other is by using the low-energy
proton-beam bombardment. However, for whichever method, the
ultimate understanding of microscopic evolution details during the
electro-poling process within the lithium niobate would be a great
advantage. By way of first-principle quantum mechanical simulations,
we obtained various coercive fields required to reverse poles in different
inversion mechanisms. Then, the microscopic dynamics of the poling
process was revealed after comparing this information with existing
literatures.

Proton-beam treatments on glass samples were conducted under the
assistance of the Accelerator Center of the National Tsing-Hua
University in order to assess this means of creating permanent dipoles of
desired properties and hopefully in the end to be able to manipulate the
polarization pattern on lithium niobates. Changes on Brewster angles
were evidenced even though by merely a small amount. Nevertheless,

this opened a new door to the patterning of all types of frequency



doublers, particularly when the combining effect of a standing laser

pattern could really be made available.





