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Fig. 1. Optic image (a) and SEM image (b) of EuFeAsy

single crystals.
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Fig. 2. Crystal structure of EuFeAss (a) and top view
of arsenic layer in EuFeAss (b).

# 1 EuFeAsy Hf X LTI FEE RS Wik ¥ 25
Table 1. Data collection and refinement statistics for
the X-ray structure determination of EuFeAss single

crystal.

Data collection crystal system Orthorhombic

Space group Imm2 (No. 44)

a/A 21.285(9)
b/A 3.9082(10)
c/A 3.9752(9)
a, B,v/(°) 90, 90, 90
R1 0.0325
Completeness/% 99.5
Redundancy 3.99
wR2 0.0769
Independent reflections 359
GOOF 1.09
Element x Y z Occ. U

Eu  0.38602(3) 1.0000 0.75155(17) 1.000 0.0072(4
Asl  0.31613(7) 0.5000 0.2521(6) 1.000 0.0071(4
As2 0.5000

As3 0.5000

(4)
(4)
0.5000 0.6730(7) 1.000 0.0111(7)
1.0000 0.2583(11) 1.000 0.0090(5)

(%)

Fe 0.24970(10) 0.0000 0.2489(9) 1.000 0.0071(5
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Fig. 3. Temperature dependence of normalized electri-

cal resistivity measured in bc plane of EuFeAsy single
crystal. Insert is temperature derivative of electrical

resistivity of EuFeAss single crystal.
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Fig. 4. Temperature dependence of the magnetic sus-

ceptibility for EuFeAss measured under H = 10000 Oe:

(a) Magnetic field parallel to be plane; (b) magnetic field

parallel to a axis.
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Fig. 5. Inverse susceptibility versus temperature of Eu-

FeAsy for magnetic field parallel to be plane (black line),

and the linear fit to the Currie-Weiss law in the param-

agnetic region (red line).
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Abstract

The 112-type (Ca, RE)FeAs, (RE = rare earth) superconductors are very special among the iron-based supercon-
ductors for their particular crystal structures with arsenic chain configuration and attractive electronic phase diagram
with the coexistence of superconductivity and antiferromagnetism upon carrier doping, while the chemical phases are
absent for the low doping level or undoped parent compound. Here we report the single crystal growth method and
physical characterizations for the newly discovered Eu 112 type parent compound EuFeAsy;. The single crystal of Eu-
FeAss is grown by high temperature solution method through using CsCl as the flux under the constant temperature
of 800 °C with the molar ratio of the starting materials Eu : Fe : As: CsCl = 1:1: 4 : 18. The as-grown crystal is
shinyplatelike piece with a typical size of 1 mm X 1 mm X 0.2 mm, and quite stable in air. The chemical composition
of EuFeAss crystal is confirmed by energy-dispersive X-ray spectroscopy. The single crystal X-ray diffraction analysis
at room temperature indicates that EuFeAss crystallizes into an orthorhombic crystal structure with the space group
Imm2 (No. 44), and the refined lattice parameters are a = 21.285(9) A, b = 3.9082(10) A, ¢ = 3.9752(9) A, which are
different from those of the Ca 112 compound, but similar to those of unique zigzag As-As chain configuration presented
in the layered crystal structure. Electrical resistivity measurements show three anomalies near 110 K, 98 K, and 46 K.
The former two anomalies with relatively high temperature imply that the structural and antiferromagnetic transitions
are related to Fe?T sublattice, which is similar to other iron-based parent compounds. The low temperature anomaly at
46 K is attributed to the antiferromagnetic transition of Eu?* sublattice, which is also confirmed by the corresponding
transition observed in the direct current magnetic susceptibility measurement. The magnetic susceptibility of EuFeAs,
exhibits obvious anisotropy blow 46 K when the magnetic field is parallel or perpendicular to the bc plane, while the exact
orientation of the Eu?* moment needs further studying. The discovery of EuFeAs, provides a new platform for further
studying the unique crystal structure and electronic state phase diagrams in the 112-type iron-based superconducting

family, and may shed new light on the correlations between superconductivity and magnetism.

Keywords: EuFeAs,, single crystal growth, structural transition, antiferromagnetic transition
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