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Investigation of Structural and Magnetic Properties of Ndo.7BaosMn1-xTixOs (x = 0.05,
0.15 and 0.25) Manganites Synthesized Through a Single-Step Process
Dinesh Kumar, Akhilesh Kumar Singh*
School of Materials Science and Technology, Indian Institute of Technology (Banaras Hindu
University), Varanasi-221005, India
*E-mail: aksingh.mst@itbhu.ac.in

Abstract: The polycrystalline Ndo7BaosMn1xTixOs (x = 0.05, 0.15 and 0.25) perovskite
manganites have been synthesized using combustion synthesis method followed by single-
step calcination process. Rietveld analysis of the X-ray powder diffraction (XRD) patterns
reveals that the samples crystallize in single phase body-centered orthorhombic crystal
structure with space group Imma. The lattice parameters and unit cell volume increase
exponentially with doping of Ti** ions for Ndo.7BaosMn1TixO3 (x = 0.05, 0.15 and 0.25).
The temperature dependence of magnetization reveals that all samples undergo transition
from paramagnetic (PM) to ferromagnetic (FM) phase on cooling below room temperature.
The values of Curie temperature (Tc), Curie-Weiss temperature (Tcw) and experimental
effective paramagnetic moment (uz’f?) decrease exponentially on the doping of Ti** ions. The
field dependent magnetization measurements reveal coexistence of FM and antiferromagnetic
(AFM) states in the low-temperature region. The experimentally observed saturation moment
(heat)-of all the samples is lower than the theoretically calculated values and decreases
exponentially with doping of Ti**, due to AFM component in the FM ordering. The negative
slope in the low field region of the M? vs. H/M Arrott-plots for all the samples reveals that
Ndo.7Bao3sMn1xTixO3 manganites exhibit a first-order magnetic phase transition. The critical
exponents B, y and 6 were estimated for Ndo.7Bao.3sMn1.xTixO3 perovskites.
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