
�������� ��	
���
��

Titanium oxide nanocoating on a titanium thin film deposited On A glass
substrate

L. Kotsedi, Z.Y. Nuru, S.M. Eaton, F.R. Cummings, S. Lo Turco, O.M.
Ntwaeaborwa, R. Ramponi, M. Maaza

PII: S0040-6090(16)00154-1
DOI: doi: 10.1016/j.tsf.2016.02.055
Reference: TSF 35055

To appear in: Thin Solid Films

Received date: 27 August 2015
Revised date: 24 February 2016
Accepted date: 26 February 2016

Please cite this article as: L. Kotsedi, Z.Y. Nuru, S.M. Eaton, F.R. Cummings, S.
Lo Turco, O.M. Ntwaeaborwa, R. Ramponi, M. Maaza, Titanium oxide nanocoating
on a titanium thin film deposited On A glass substrate, Thin Solid Films (2016), doi:
10.1016/j.tsf.2016.02.055

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/10.1016/j.tsf.2016.02.055
http://dx.doi.org/10.1016/j.tsf.2016.02.055


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT
 

 1 

TITANIUM OXIDE NANOCOATING ON A TITANIUM THIN FILM 

DEPOSITED ON A GLASS SUBSTRATE 

 

 

 

L. Kotsedi
1-2

, Z.Y. Nuru
1-2

, S.M. Eaton
4
, F.R. Cummings

3
, S. Lo Turco

6
, O.M. 

Ntwaeaborwa
6 

, R. Ramponi
5
, M. Maaza

1-2 

 

 

1
UNESCO-UNISA Africa Chair in Nanosciences-Nanotechnology, College of 

Graduate Studies, University of South Africa, Muckleneuk ridge, PO Box 392, 

Pretoria-South Africa. 
2
Nanosciences African Network (NANOAFNET), iThemba LABS-National Research 

Foundation, 1 Old Faure road, Somerset West 7129, PO Box 722, Somerset West, 

Western Cape, South Africa. 
3
University of the Western Cape, Electron Microscopy Unit, Physics Department, 

Bellville 7535, Cape Town-South Africa. 
4
Physics Department, Politecnico di Milano, Piazza Leonardo Da Vinci, 32, 20133 

Milano, Italy. 
5
Institute for Photonics and Nanotechnologies (IFN)-CNR, Piazza Leonardo Da 

Vinci, 32, 20133 Milano, Italy. 
6
Department of Physics, University of the Free State, Bloemfontein, South Africa, 

ZA9330. 

 

 

Corresponding author: L. Kotsedi (kotsedi@tlabs.ac.za) 

 

 

Abstract 

 

Thin films of titanium were deposited on a glass substrate using electron beam 

evaporator. Femtosecond laser pulses were focused on the surface of the films, and 

the samples were scanned while mounted on the motorized computer-controlled 

motion stage to produce an areal modification of the films. X-ray diffraction of the 

laser-patterned samples showed evidence of the formation of a γ-Ti3O5 with a 

monoclinic phase. Rutherford backscattering spectrometry simulation showed that 

there is an increase in the oxygen concentration as the average laser fluence is 

increased. Time of flight secondary ions mass spectrometry analysis showed an even 

distribution of the titanium and oxygen ions on the sample and also ionized molecules 

of the oxides of titanium were observed. The formation of the oxide of titanium was 

further supported using the UV-Vis-NIR spectroscopy, which showed that for 0.1 

J/cm
2
 fluence, the laser-exposed film showed the electron transfer band and the d-d 

transition peak of titanium was observed at lower wavelengths. 
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