Electronic structure of N doped Anatase TiO,
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v’ Synthesis of N doped TiO,

v' HAXPES

v Electronic structure of N doped TiO,
v'Conclusions

BROOKHRUEN
NATIONAL LABORATORY

Brookhaven Science Associates



Why TiO,

Properties

v'TiO, is a wide band gap
(3.2eV) semiconductor
v'High refractive index
v'High dielectric constant
v’Large thermo power

v'High n-type mobility
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Applications
v’ Photocatalysis

v'Photovoltaic solar
cells

v'Photolysis of water
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Doped TiO,
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Reactive Pulsed Laser Deposition

KrF Laser (248 nm)
Fluence <2 J/sg. cm
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Band Gap Measurement
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2.0

The approximated indirect
band gap obtained using the
transformed Kubelka-Monk
function.
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ATOMIC, MOLECULAR
° AND OPTICAL
{_ PHYSICS WITH X-RAYS
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XPS Core Level
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Valence Band

1.0 -
—— N doped
Pure Tio2 Pure TiO,
0.8 |-
z )
—_ -
& S
z 2
@ Z N doped
02 |-
00 & i 1 1 1 L 1 " .
2165 2170 2175 2180 2185 -8

Brookhaven Science Associates

Kinetic Energy (eV)

-4 -2 0
Energy (E-Ef) eV

NATIONAL LABORATORY




Angular momentum resolved par. DOS

N Theoretical Atomic Cross Sections
\_\ Trzhaskovskaya, V. |. Nefedov, and V. G. Yarzhemsky,
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VB Theory & Experiment
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Angular momentum resolved par. DOS

A Theoretical Atomic Cross Sections
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VB Theory & Experiment: N doped TiO,
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Conclusions

»N doped TiO, synthesized via reactive PLD
»UV-vis shows BG reductions
» VB spectra shows oxygen vacancy related level.

»Comparison of VB with calculations reveal
hybridization between different states
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