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Abstract

We have proposed a 3 year project to achieve
a better understanding of the NLO effects of
nano-materials.

We will usefirst principle planewave
pseudopotential method (CASTEP) to
perform the electronic and band structure
calculations, effort will also be spend on
implementing code to compute (non-linear)
higher-order susceptibility.

State of art first principle technique based on
amassively parallel planewave ultrasoft
pseudopotential and local orbital
pseudopotential DFT schemes with band gap
correction will be used. The analysis methods
we have implemented in our schemes alow a
real-spcace wavefunction partitioning for
exploring local contribution to global
optical properties. Also aband resolved
optical property analysis help identify the
guantum states that dominate non-linear
optical processes. Projected density of states
will aso be used extensively to reveal
chemical nature of the materia. All these
help acquire useful knowledge for the future
material design.



Using (real-space) wave function partitioning
method and within the approximation level

of LCAO, we may switch on or off some
specific atomic orbitals on total
wavefunctions from which the optical
properties of the system is calculated. Thus
one can establish the connection between
local components of the material and the
macroscopic physical quantity.

We hope the results of this study will provide
insight into the fundamental behavior of
non-linear optical material, and the
knowledge acquired from such study will
also benefit the molecular design of
non-linear optical materials.
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