
Accepted Manuscript

Comparison of structural, magnetic and electrical transport behavior in bulk and
nanocrystalline Nd-lacunar Nd0.67Sr0.33MnO3 manganites

B. Arun, V.R. Akshay, K. Devi Chandrasekhar, Geeta R. Mutta, M. Vasundhara

PII: S0304-8853(18)32262-5
DOI: https://doi.org/10.1016/j.jmmm.2018.09.124
Reference: MAGMA 64407

To appear in: Journal of Magnetism and Magnetic Materials

Received Date: 19 July 2018
Revised Date: 14 September 2018
Accepted Date: 30 September 2018

Please cite this article as: B. Arun, V.R. Akshay, K.D. Chandrasekhar, G.R. Mutta, M. Vasundhara, Comparison of
structural, magnetic and electrical transport behavior in bulk and nanocrystalline Nd-lacunar Nd0.67Sr0.33MnO3

manganites, Journal of Magnetism and Magnetic Materials (2018), doi: https://doi.org/10.1016/j.jmmm.
2018.09.124

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.

https://doi.org/10.1016/j.jmmm.2018.09.124
https://doi.org/10.1016/j.jmmm.2018.09.124
https://doi.org/10.1016/j.jmmm.2018.09.124


  

Comparison of structural, magnetic and electrical transport behavior in bulk 

and nanocrystalline Nd-lacunar Nd0.67Sr0.33MnO3 manganites 

B. Arun
1, 2

, V. R. Akshay 
1, 2

, K. Devi Chandrasekhar
3
, Geeta R. Mutta

4
 and M. Vasundhara

1, 2 
* 

1
Materials Science and Technology Division, CSIR-National Institute for Interdisciplinary 

Science and Technology, Trivandrum -695 019, India. 
2
Academy of Scientific and Innovative Research, CSIR- National Institute for 

Interdisciplinary Science and Technology, Trivandrum, India. 
3
Department of Physics, National Sun Yat-Sen University, Taiwan. 

4
 Heriot-Watt University, Edinburgh EH14 4AS, United Kingdom. 

 

Abstract  

Bulk and nanocrystalline Nd-lacunar Nd0.67Sr0.33MnO3 manganites were synthesized, and the 

structural, magnetic and electrical properties have been systematically studied. The Rietveld 

refinement confirms perovskite structure with orthorhombic crystal symmetry (Pbnm space 

group). The bulk compound shows a sharp second order transition at 275 K while the 

nanocrystalline compound exhibit a broadened transition with a TC of 242 K. Temperature 

dependence of electrical resistivity of both the compounds witness double peaks; a sharp peak 

near TC and a broad peak below TC, which is more prominent in the nanocrystalline compound 

whereas former peak is more prominent in the bulk compound. The combined effect of Kondo-

like spin-dependent scattering and electron-electron interactions dominates the transport 

properties at low temperature in the nanocrystalline compound and results in upturn 

enhancement in resistivity, while the high-temperature insulating behavior of both compounds 

can be explained by the adiabatic small polaron hopping mechanism. The effective Mn ion 

valence of bulk and nanocrystalline compounds are found to be 3.56 and 3.25 and the observed 

crystal field splitting energy is slightly higher for the nanocrystalline compound. X-ray 
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