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INTRODUCTION
The Mn1-x

57FexAs materials have been studied for colossal magnetocaloric effect near room tem-
perature, where the first order magnetic transition occurs [1]. This magnetic transition comes with
structural transition from hexagonal to orthorhombic transition [2]. The substitution of 57Fe for Mn
leads to decrease in cell volume and Curie temperature due to chemical pressure [3]. In this study,
we investigate the hyperfine interaction 57Fe site in a Mn0.997

57Fe0.003As compound using 57Fe
Mössbauer spectroscopy, neutron diffraction, vibrating sample magnetometer (VSM) measure-
ments.
EXPERIMENT PROCEDURES
The Mn0.997

57Fe0.003As sample was fabricated by solid-vapor reaction method. Starting materials
were Mn, 57Fe and As with purities above 99.99 %. These materials were sealed in evacuated quartz
tubes, heated for 5days at 750 °C and slowly cooled down to room temperature. Thereafter, the
sample was pelletized at 3000 N/cm2 and sealed again in evacuated quartz tube. Finally, the sam-
ple was heated for 3 days at 800 °C. The crystal structure of sample was analyzed by neutron dif-
fraction measurement. The wavelength of the neutron beam was 1.8367 Å. Also, the temperature
dependence of magnetization was investigated by VSM measurements. And the Mössbauer spec-
tra were recorded in the constant mode with a 57Co γ-ray source in a rhodium matrix.
RESULTS AND DISCUSSION
The crystal structure of Mn0.997

57Fe0.003As sample was determined to be hexagonal with the space
group P63/mmc in the temperature range below 315 K, while the crystal structure is orthorhombic
with the space group Pnma above 315 K. The lattice constant a0 and cell volume were linearly
increasing with increasing temperature from 4 K to 210 K, but, these parameters started decreas-
ing rapidly with temperature above 210 K up to 310 K. The field cooled cooling (FCC) and field
cooled warming (FCW) magnetization of Mn0.997

57Fe0.003As as function of temperature were meas-
ured under applied field of 0.02 T. We observed the large hysteresis from the temperature magne-
tization, as expected in the first order magnetic transition. In warming process, the first order mag-
netic transition of Mn0.997

57Fe0.003As was observed at TC of 308 K.
The analysis of Mössbauer spectra with doublet states shows the decreasing line width from 0.430
to 0.268 mm/s, and isomer shift values from 0.517 to 0.433 mm/s when the temperature was
increased from 4.2 K to 210 K. Above 210 K, the electric quadrupole splittings (ΔEQ1, ΔEQ2) rap-
idly increase and the isomer shift values (δ1, δ2) show significant changes with increasing temper-
ature due to breaking of charge ordering and crystalline field effect.
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Fig. 1. Temperature dependence of the neu-
tron diffraction patterns and parameters of
Mn0.997

57Fe0.003As.

Fig. 2. Temperature dependence of the
Mössbauer spectra of Mn0.997

57Fe0.003As.
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