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We have searched for related compounds of LnMnBi, and LnMnSb, (Ln = alkaline earth,
rare earth element), for which multiple candidates for Dirac semimetal have been reported.
We found the Sm substitution (SmMnSb:) can be achieved by a high-temperature and high-
pressure method. Furthermore, we have investigated the crystal structure and fundamental
physical properties of it; the crystal structure was likely the same type as YbMnBi, and
CaMnBi, [P4/nmm; a = 4.2848 (4) A and ¢ = 10.629 (1) Al, but the crystal structure
parameters have not been refined. In addition, it showed similar characteristics to other
candidates such as antiferromagnetic and metallic conductivity, but its magnetoresistance
was about 6 % even at low temperature (2 K), which is considerably smaller than the
magnetoresistance reported so far in the same materials category. Currently, we are
conducting further research.
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Fig.1 Crystal structure of EuMnSh,,
revealing a stacking sequence of —
MnShb/ Eu /Sb /Eu /- (—1 nm in
thickness).? The Sb atoms form a zig-
zag chain net in a layer.
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Table 1 Crystal structure and magnetoresistance of AMnPn

Compounds  Space group Magnet(z(ly‘jsistance Effec(‘ii]\]fee) amass Ref.
EuMnSb, Pnma -95(2 K, 90 kOe) 1,5,6)
EuMnBi, I/4mmm 600 (5 K, 120 kOe) 7,4)
YbMnBi, P4/nmm 234(2 K, 90 kOe) 8.9)
BaMnBi, I4/mmm 300(2 K, 120 kOe) 0.105 10, 11)
BaMnSb, I/4mmm 0.052-0.058 12,13)
StMnBi, I4/mmm 110(2 K, 90 kOe) 0.29 14,15)
StMnSb, Pnma 135(30 K, 160 kOe) 0.069 16-18)
CaMnBi, P4,/nmm 44(2 K, 90 kOe) 0.35 15,19, 20)

2 m.: mass of free electron
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Fig. 2 XRD pattern of SmMnSh. synthesized under a high-pressure condition at 7.7 GPa.
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Fig. 3 Temperature and magnetic field
dependencies of x of a polycrystalline
SmMnSh., measured in zero-field
cooling and field cooling conditions.
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Isothermal magnetizations of a
polycrystalline SmMnShb, measured at
various temperatures. The inset is an
expansion near the origin.
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Fig. 5 Plots of temperature dependence of p of SmMnSh; in various magnetic fields.
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measured at low temperatures (2< T
< 17.3 K) with and without applying a
magnetic field of 90 kOe. The fit to the
lattice and electrons contributions by
the approximate Debye model is
shown as a dotted curve.
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