
Accepted Manuscript

Title: Doping Induced Modifications in the Electronic
Structure and Magnetism of ZnO films: Valence band and
Conduction band Studies

Authors: Savan Katba, Sadaf Jethva, Malay Udeshi, Priyanka
Trivedi, Megha Vagadia, D.K. Shukla, R.J. Choudhary, D.M.
Phase, D.G. Kuberkar

PII: S0169-4332(17)31794-4
DOI: http://dx.doi.org/doi:10.1016/j.apsusc.2017.06.139
Reference: APSUSC 36339

To appear in: APSUSC

Received date: 11-3-2017
Revised date: 12-6-2017
Accepted date: 13-6-2017

Please cite this article as: Savan Katba, Sadaf Jethva, Malay Udeshi, Priyanka
Trivedi, Megha Vagadia, D.K.Shukla, R.J.Choudhary, D.M.Phase, D.G.Kuberkar,
Doping Induced Modifications in the Electronic Structure and Magnetism of
ZnO films: Valence band and Conduction band Studies, Applied Surface
Sciencehttp://dx.doi.org/10.1016/j.apsusc.2017.06.139

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/doi:10.1016/j.apsusc.2017.06.139
http://dx.doi.org/10.1016/j.apsusc.2017.06.139


1 | P a g e  
 

Doping Induced Modifications in the Electronic Structure and Magnetism of 

ZnO films: Valence band and Conduction band Studies 

Savan Katba1, Sadaf Jethva1, Malay Udeshi1, Priyanka Trivedi2, Megha Vagadia3, D.K. Shukla4, 

R.J. Choudhary4, D.M. Phase4, D.G. Kuberkar5,1,* 

 
1Department of Physics, Saurashtra University, Rajkot – 360005, India 

2Materials Science Group, Inter University Accelerator Center, New Delhi – 110067, India 

3DCMP & MS, Tata Institute of Fundamental Research, Mumbai – 400005, India 

4UGC DAE Consortium for Scientific Research, Khandwa Road, Indore – 452017, India 

5Department of Nanoscience and Advanced Materials, Saurashtra University, Rajkot –5, India 

*E-Mail: dgkuberkar@gmail.com 

 

Highlights: 

 PLD grown epitaxial pristine and doped ZnO films 

 Observation of room temperature ferromagnetism 

 Modifications in the Valence band and Conduction band 

 

 

Abstract:  

  The electronic structure of Pulsed Laser Deposited (PLD) ZnO, Zn0.95Fe0.05O (ZFO), 

Zn0.98Al0.02O (ZAO) and Zn0.93Fe0.05Al0.02O (ZFAO) films were investigated by Photoelectron 

spectroscopy and X-ray absorption spectroscopy. X-ray diffraction and ϕ-scan measurements 

show epitaxial c-directional growth of the films. Temperature dependent magnetization and M-H 

loop measurements show the presence of room temperature magnetic ordering in all the films. 

Fittings of Fe 2p XPS and Fe L3,2 -edge XAS of ZFO and ZFAO films show the presence of Fe, in 

both, Fe+2 and Fe+3 states in tetrahedral symmetry. Valence band spectra in resonance mode show 

resonance photon energy at 56 eV showing the presence of Fe2+ state (~2eV) near the Fermi level. 

A significant effect of Fe and Al doping on the spectral shape of O K-edge XAS was observed. 

Results of the Spectroscopic studies reveal that, ferromagnetism in the films is due to the 

contribution of oxygen deficiency which increases the number of charge carriers that take part in 
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