
ABSTR{CT

First principles calculation. based upon Densin Functional Theory (DFT). r,rith Generalized

Gradient Approximation (GGA) and ultra-sott pseudo potef.tlal (USP) are made to invesrigate

structural, electronic, and optical propenies of lead titanate iPbTiO;) atter nitrogen doping.

Lattice parameters and band gap of pure lead titanate are tbund in good agreement with

literature, and for doped lead titanate, reduction in band uap is reponed. Nitrosen doping

changes pliase structure of pure PbTiO; fron-r cubic to pseudo-cubic tetragonal. Likewise,

addition of nitrogen in oxygen sites creates new states aI Geml.na slmmetry points shilting

band gap from indirect to direct. For detailed overryieu oi densin ot-srates of PbTiO:, graphs

of par-tial density of states (PDOS) and elemental partial densin olstares (EPDOS) are plotted

and exhibit the coupling of O-2p-states with Ti-d-states. hcrner,'er. lead (Pb) has minimum

contribution in density of states. In addition, optical proper:ies- such as reai and imaginary part

of dielectric tunction. retiactive index. reflection. absorpr:L-in. energl loss function, and

extinction coetficient- olpure and doped lead titanate hare ::so been cornputed. Shittine of

absorption edge torvards lorver eners.v- states means ther': rs :'ed shift in doped PTO which

makes nitrogen doped iead titanare an attracti\e nominee i.1'-:) r1,\e in optoelectronic domains.
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