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The spin correlated systems gained special
attention, as they owe the candidature for
spintronic applications in memory handling. The
class of materials called as ‘perovskites ’, are one
of them in this regard. The amiability to
accommodate suitable addition from the periodic
table makes perovskites to exhibit versatile
features. The transition metal based double
perovskite oxides, which belongs to the modified
simple perovskite structure, is one of the strongly
spin-coupled systems with 3D interactions.

The system Sr2FeCoOs, which is a spin glass with
glass transition temperature ~75 K, is reported to
show a negative magnetoresistence of 63% with
the application of 12 T field at 14 K [1]. To study
the effect of electron addition to the system we
have substituted Y*" in place of Sr*". The double
perovskite oxide Y2FeCoOs was synthesized by
citrate complex sol-gel route [2]. By varying the
pH value (~1 and ~8) and annealing temperature
ofthe sol which was obtained from processing the
precursors, we obtained particles with average
sizes ~700 nm and ~230 nm respectively (Figure

1.
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Figure 1: The room temperature powder XRD data and
SEM image of the data for Y2FeCoOs samples with
particle size 230 nm on top and 700 nm on bottom

The structural characterization using Rietveld
refined powder X-Ray diffraction turned out to be
orthorhombic Pnma for both the samples (Figure

1).From SEM-EDS analysis the composition was
ensured.
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Figure 2: The magnetization data for Y>FeCoOs with
particle size 700 nm on left and 230 nm on right

The magnetic measurements carried out reveal
the weak ferromagnetic nature of the samples at
low temperatures with a paramagnetic nature, at
and above 300 K. The bifurcation observed in the
constant field magnetization for low applied field
values (up to 1T) points towards the existence of
mixed interactions in the system (Figure 2). The
magnetism arises from the B-site transition metal
jons alone as the A-site cation Y*'is having no
unpaired electrons. As the parent system is
reported to have mixed valence Fe and Co at
room temperature, the XPS as well as Mossbauer
studies have been carried out. The XPS studies
inferred the co-existence of Co®" and Co*" in the
ratio 3:17. But the preliminary analysis of
Mossbauer measurements suggests the valence
state of Fe in the sample is 3" at room
temperature. The isothermal magnetization at 20
K exhibits significant hysteresis with a large
value of coercivity, which is found to be
increasing as the particle size was decreased from
700 nm to 230 nm.
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