
Accepted Manuscript

Signature of Exchange Bias and Magneto-Electric Coupling in BiFeO3/
SrRuO3 Heterostructure

Anomitra Sil, Rajeev Ranjan, P.S. Anil Kumar

PII: S0304-8853(17)30406-7
DOI: http://dx.doi.org/10.1016/j.jmmm.2017.06.099
Reference: MAGMA 62895

To appear in: Journal of Magnetism and Magnetic Materials

Received Date: 8 February 2017
Revised Date: 26 April 2017
Accepted Date: 21 June 2017

Please cite this article as: A. Sil, R. Ranjan, P.S.A. Kumar, Signature of Exchange Bias and Magneto-Electric
Coupling in BiFeO3/SrRuO3 Heterostructure, Journal of Magnetism and Magnetic Materials (2017), doi: http://
dx.doi.org/10.1016/j.jmmm.2017.06.099

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.jmmm.2017.06.099
http://dx.doi.org/10.1016/j.jmmm.2017.06.099
http://dx.doi.org/10.1016/j.jmmm.2017.06.099


  

1 

 

Signature of Exchange Bias and Magneto-Electric 

Coupling in BiFeO3/SrRuO3 Heterostructure 

 
Anomitra Sil[1]*, Rajeev Ranjan[2], P.S. Anil Kumar[1,3]

                                                                               

[1] Centre for Nano Science and Engineering, Indian Institute of Science, Bangalore-560012, INDIA.     

[2] Materials Engineering Department, Indian Institute of Science, Bangalore-560012, INDIA.                        

[3] Department of Physics, Indian Institute of Science, Bangalore-560012, INDIA.
 

 

 

Abstract 

The magnetic interaction between BiFeO3 and SrRuO3 layers in a heterostructure grown on 

(001) oriented SrTiO3 substrate is investigated. A two-step magnetization reversal was 

observed in M-H hysteresis loop measurement of the heterostructure at 10 K. The first step in 

the hysteresis loop is associated with the switching of the free SrRuO3 moments whereas the 

second step arises from the switching of the pinned moments. The total amount of the pinned 

SrRuO3 moment was observed to decrease with increasing thickness of the BiFeO3 layer. The 

presence of exchange bias effect in the heterostructure was confirmed by the field cooled M-

H measurements where only the second step of hysteresis loop was observed to shift along 

the field axis. The coercivity of the second step of hysteresis loop decreases with increasing 

temperature and merges with that of the first step above 100 K which infers the desertion of 

the pinned magnetic moments. Temperature dependent capacitance measurement shows a 

kink at the ferromagnetic transition temperature of SrRuO3 and a pronounced dip was 

observed in the second derivative of capacitance with respect to temperature, indicating a 

strong magneto-electric coupling between the two layers. 

 

Keywords – Multiferroic; Heterostructure; Exchange Bias; Magneto-electric Coupling 

 

*Corresponding author - E-mail: anomitra.iisc@gmail.com
 

 

 



Download English Version:

https://daneshyari.com/en/article/8154096

Download Persian Version:

https://daneshyari.com/article/8154096

Daneshyari.com

https://daneshyari.com/en/article/8154096
https://daneshyari.com/article/8154096
https://daneshyari.com

