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Fig. 1. The powder X-ray diffraction pattern of polycrystalline CrsSg
specimen. The inset shows the picture of CrsSq single crystal which
exhibits ab-plane of the crystal.
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Fig. 2. Temperature dependence of (a) magnetization and (b)
resistivity for CrsSe single crystal in different magnetic fields. Solid
and dashed lines represent 0.1 T (or 0 T) and 5 T data, respectively.
Magnetic field was applied to the direction perpendicular to the c-axis.
The upper inset of (b) is enlarged figure around antiferromagnetic
transition temperature 7y and the lower inset represents dii/dT data
around ferrimagnetic transition temperature 7.
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Fig. 3. Magnetic field dependence of (a) magnetization and (b)
magnetoresistance at fixed temperatures. Magnetic field was applied
to the direction perpendicular to the c-axis.
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Fig. 4. Comparison of the magnetic field dependence of magnetization
and resistivity in CrsSe at (a) 300K, (b) 200K, (c) 150K, and (d)
100 K with the magnetic field perpendicular to the c-axis.
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We have investigated the magnetoresistance effect in CrsSe single crystals prepared by vapor transport method. Room temperature
X-ray diffraction (XRD) study reveals the phase formation of the single crystals with trigonal crystal structure. The magnetization was
measured as a function of temperature (5 K~400 K) and applied magnetic field (0.1 T and 5 T). The magnetization curve as a function
of temperature reveals the two transition states of CrsSe: one from antiferromagnetic to ferrimagnetic state at ~150 K and the other
from ferrimagnetic to paramagnetic state at ~300 K. Temperature dependent resistivity at 0 T and 5 T magnetic field shows the
metallic behavior, showing the transition from antiferromagnetic to ferrimagnetic state at ~150 K. Magnetic field dependence of
magnetization was measured at four fixed temperatures viz. 100 K, 150 K, 200 K, and 300 K. It is observed that at 200 K and 300 K it
shows well M-H hysteresis behavior, whereas at 100 K and 150 K it shows non-hysteretic nature. A negative magnetoresistance (MR)
of —2% is observed at 5 T for CrsSq single crystal at 150 K, near the antiferromagnetic transition temperature.

Keywords : CrsS; single crystal, X-ray diffraction, magnetization, magnetoresistance



