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In recently years, the AB,O,-type spinel oxides have attracted renewed attention
because of their possible application as new functional materials as well as many
interesting phenomena such as magnetoelectric, magnetoelastic, and Jahn-Teller
effects [1,2]. In contrast with the detailed structural studies of FeCr,0,, the exploration
of magnetic hyperfine interaction with magnetic and structural phase transitions in
spinel FeCr,0, is very few. Polycrystalline FeCr,O, powder was prepared by using a
solid state reaction method. The crystallographic and magnetic properties of powder
was characterized by X-ray diffraction (XRD), Mdssbauer spectroscopy. and
superconducting quantum interference device (SQUID) magnetometer. The crystal
structure at room temperature was found to be single phase of cubic normal spinel
structure (space group Fd3m) with lattice constant a, = 8.3827 A by the Rietveld
refinement method. Massbhauer spectra of FeCr:O, have been taken at various
temperatures ranging from 4.2 to room temperature. The Massbauer spectra of
FeCr,0, show asymmetrical eight lines due to large electric quadrupole interactions
including the contribution of lattice distortion below 7y. The magnetic hyperfine field
and electric quadrupole interaction for the sample at 4.2 K have been fitted with
Méossbauer hyperfine parameters of Hye = 192 kOe, 6= 87°, ¢ = 54°, 5= 0.2, AE, =
-3.24 mm/s, and R = -2.5. A sudden change in both the magnitude of magnetic
hyperfine field and its slope below 40 K suggests that magnetic phase transition related
to the spiral spin ordering takes place abruptly. Each line of the Méssbauer spectra
becomes broadest at the cubic-to-tetragonal transition temperature of 135 K, which is
considered to be due to the Jahn-Teller effect of Fe’™ ions. Isomer shift at room
temperature is 0.76 mm/s, which means that the charge state of the Fe ions was ferrous
in character. Temperature dependence of magnetization show ferrimagnetic property
with a large coercivity of 7,765 Oe at 5 K. We observed a magnetic anomaly near 40 K,
which correspond to the temperatures where the spiral component appears. The
magnetic anomaly observed below Tl is caused by a large Jr. ¢, coupling between the
Fe’ ' site and the Cr' spins. The Néel temperature (7y) was determined to be 72 K.
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