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An electronic and magnetic phase diagram of a mixed anion layered compound, SrsCrFeAsOs-5, is demonstrated.
Sr2CrFeAsOs-s is composed by a carrier conducting FeAs layer and carrier blocking Sr2CrOs-s layer. Polycrystalline
SroCrFeAsOs-s samples were prepared by solid-state reaction. The oxygen deficiency (9) of the samples was
determined using an assumption of a linear relation between ¢ and lattice volume (V). The J-V relation was based on
the 7 of several nominal compositions of polycrystalline samples with a smaller second phase. An electronic and
magnetic phase diagram of Sr2CrFeAsOs-s that considers § and temperature (7) was created on the basis of electrical
resistivity measurements and °%"Fe Mossbauer spectroscopy measurements. A magnetic Fe sublattice of
SroCrFeAsOs-s exhibited a stripe-type antiferromagnetic (AFM-s) phase for 0.124 < § < 0.210 at 7 < 60 K and an
internal magnetic field (Hix) distributed antiferromagnetic (AFM-DH) phase for 0.247 <6 < 0.256 at T< 53 K.
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Fig. 1 Crystallographic structure in Ae2TmFePnQOs-s, so
called “21113 system” with perovskite-type layers such
as AesTmOs-s, where Ae denotes alkaline earth metal (Ca,
Sr), Tm denotes transition metal (Sc, V, Cr) and Pn
denotes pnictogen (P, As).
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Fig. 2 XRD patterns of SroCrFeAsOs-; samples with 0 =
0.124, 0.158, 0.247, 0.256, 0.277 and 0.370. Vertical bars at
bottom represent angles of diffraction for Sr2CrFeAsOs. Arrows
represent Bragg diffractions assigned to second phases:
unknown (black), FeAs (dark blue), FesAs (blue), FeAss (pink),
Sr4Cr30s (green), SrO (orange), and SH(OH)2Ha0 (purple).
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Fig. 3 Lattice constants (a, ¢, ¥) of Sr2CrFeAsOs-;
samples at room temperature as functions of (a) nominal
oxygen deficiency (d) and (b) oxygen deficiency () under
the assumption of a linear relationship between V and 4.
Small black lines in red circles show statistical errors.
Other errors such as temperature fluctuation (< 1 K)
should be considered.
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Fig. 4  Electrical resistivity (p) as function of

temperature (7) for SroCrFeAsOs-s samples with ¢ =
0.158, 0.185, 0.195, 0.210, 0.247, and 0.256. Downward
arrows indicate temperatures of anomalous kink (Zunom).
Upward arrows indicate minimum temperatures (Timin).
Insets show expanded view of figures.
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Fig. 5 57Fe Mossbauer spectrum of Sr2CrFeAsOs-s

samples at different temperatures indicated near plots.
(a) 6 =0.158 and (b) 0.247. Red lines are fitted patterns,
which are composed of two absorption lines for
SroCrFeAsQs-s (thick red lines) and FeAs (dashed lines)
for 6 = 0.158 sample.
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Fig. 6 Refined parameters for 57Fe Maossbauer

spectroscopy measurements of SroCrFeAsOs-s samples
with 0 = 0.158 (red open circles) and 0.247 (red closed
circles). IS: isomer shift, QS: quadrupole splitting, LW
line width. QS and LW parameters were fixed at low
temperatures for 6 = 0.247 sample. Small black lines in
red circles show statistical errors. Dashed lines are
fitted patterns.
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Fig. 7 Distributions (%) of internal magnetic fields (Bin)
as function of Bix for Sr2CrFeAsOs-s samples with § =
0.247 at different temperatures indicated near plots.
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Fig. 8 (a) Temperature (7) dependence of internal
magnetic fields (Bin) for Sr2CrFeAsOs-s samples with § =
0.158. Small black lines in red circles show statistical
errors. (b) T dependence of square root of mean squared
amplitude of internal magnetic fields (\/<Bim2>), which is
obtained from distributions of Bin for SreCrFeAsOs-s
samples with 6 = 0.247. Red dashed lines are fitted
patterns.
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Fig. 9 Isomer shift (IS) of SrzCrFeAsOs-s (red closed
circles), SraVFeAsOs-s (red open circles), LnFeAsO (blue
closed squares), and LnFePO (blue open squares) as function
of inverse of lattice volume at room temperature2?.
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Fig. 10 Electronic and magnetic phase diagram of
Sr2CrFeAsOs-s considering ¢ and 7. Open circles indicate
temperatures of anomalous kink for p-7 curves (Tanom).
Open upward triangles indicate minimum temperatures
for p-T curves (Tmn). Closed circle indicates Néel
temperature of stripe-type antiferromagnetic ordered Fe
(Tarms). Closed upward triangle indicates Néel
temperature of internal magnetic field (Hix) distributed
antiferromagnetic ordered Fe (Tapvnup). Shadow area
denotes region in which crystallographic and/or
compositional disorder exists.
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Sr2CrFeAsOs-s 5k L, SERIHTERHIE, 5Fe Mossbauer 73
HIEEATY, FOE T BERREAX ZAFR L7, 0.124 <6 <0.210
OBl Fe B TIEA b T A 7RI (AFM-s) &7~ L7z
0.247 <5 <0.256 ORI Fe Rl 11X 00D 8 5 5008
it (AFM-DH) %71k L7=. 0.210 <0 <0.247 DILAERKICIBNO T,
SraCrFeAsOs-s @ Fe Ellkg 1L AFM-s 725 AFM-DH Offis
WELDLEZ DD,
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