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You can dope anything 
with anything. 



You can dope anything 
with anything. 
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Chemical selectivity matters
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Produce structured TiO2 surfaces using 
femtosecond laser processing

Dope TiO2 with nitrogen and chromium

Improve photocatalysis of water 
at doped TiO2 electrodes

Research Aims
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Production of TiO2
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Production of TiO2
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Laser fabricated doped TiO2
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Laser fabricated doped TiO2
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Laser fabricated doped TiO2
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Laser fabricated doped TiO2
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Form nanostructured TiO2 with laser processing

Cannot introduce N2 into TiO2 because of 
chemical selectivity

Control chromium doping but catalysis is not 
enhanced

Annealling could increase photocatalysis for laser 
doped TiO2 

Summary



1 µm

Thank you!
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Goal:

To transform semiconductor band struc-
ture to harvest solar energy  



Chemical Selectivity
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Laser fabricated doped TiO2
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Production of TiO2

binding energy (eV)

re
la

tiv
e 

co
un

ts
 (a

.u
.)

surface

8 min sputter

bare titanium plate

470 465 460 455 450

Ti 2p (1/2)

Ti 2p (3/2)

binding energy (eV)
re

la
tiv

e 
co

un
ts

 (a
.u

.)
470 465 460 455 450

laser treated titanium

8 min sputter

surface

Ti 2p (3/2)

Ti 2p (1/2)

We have produced TiO2 with laser processing

structural data: XPS



Laser fabricated doped TiO2
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Laser fabricated doped TiO2
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