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Sizable single crystals of iron-based superconductor Sr2VFeAsOs, which possesses a
perovskite-type vanadium-oxide layer, have been successfully grown. Abnormal grain growth
was facilitated under the presence of SrAs: as a flux, resulting in large single crystals exceeding
1 mm in size. The flux is considered to act to assist grain growth, distinguishing this approach
from the typical flux growth process where crystals emerge from the melt. By tuning the
nominal oxygen content, the oxygen deficiency in the Sr2VFeAsOs single crystals was
successfully controlled, evidenced by a wide-range variation in the c-axis length as an effective
indicator. The superconducting transition temperature abruptly changes at ¢ = 15.695 A,
implying that an electronic order competing with superconductivity is present.
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Table 1. Typical result of the single-crystal growth using Sr;VFeAsOs polycrystals. Loaded
materials were heated at 7 for 100 h.

Flux i\goslfzr\flizoAs 0, T(C) Main products
Fe,As 3.5 1150 Sr,VFeAsO;, Fe,As (not reacted)
FeAs 4.5 1100 Sr;V,0,, StFe,As,, FeAs
FeAs 4.5 1150 Sr, V304, SrFe,As,, FeAs
FeAs 1.5 1150 Sr;V,0,, StFe,As,, FeAs
FeAs, 3 1150 Sr,VO,, SrFe,As,, FeAs,, FeAs
FeAs, 1 1150 Sr;V,0,, S1,V50,, FeAs
SrAs, 1 1150 Sr,VFeAsO;, Sr;V,0,, SrFe,As,, FeAs,
SrAs, 1 1200 Sr,VFeAsO; (single crystals), Sr;V,0,, SrFe,As,, FeAs,
SrAs, 1 1250 Sr,VFeAsO;, Sr,V;0,, SrFe,As,, FeAs,
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Fig. 3 (a) Photograph of the Sr;VFeAsOs3 single crystal using the SrAs, flux grown at 1200°C for
100 h. (b) X-ray diffraction pattern of the Sr,VFeAsOs single crystal.
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Fig. 4 (a) Photographs of sizable Sr,VFeAsO3 Fig. 5 (a) Temperature dependence of magnetic
single crystals with various c-axis length. (b) susceptibility of SrVFeAsO; single crystals
Plot of c-axis length as a function of nominal under field-cooled (FC) conditions. (b) Plot of Tt
excess oxygen content x. as a function of c-axis length.
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