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Figure 1 (Color online) (a) AC susceptibility of KCr;As; single
crystal measured in a piston cylinder cell under various pressures; (b)
temperature dependence of resistivity for RbCr;As; single crystal at
various pressures measured with cubic anvil cell. The inset shows the
resistivity curves at low temperatures.
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Figure 2 (Color online) (a)—(d) Low-temperature resistivity curves of
RbCr;As; single crystal under various pressures and magnetic fields; (e)
the temperature dependence of the upper critical field under various
pressures; (f) the evolution of the upper critical field under pressure.
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Figure 3 (Color online) (a) Room-temperature XRD patterns of RbCrjAs; under various pressures up to ~ 8.5 GPa, (b), (c) pressure dependences of
lattice parameters a, ¢ and volume V. The red solid line in (c) represents the fit to the BM equation.
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Effect of hydrostatic pressure on the superconducting proper-
ties of quasi-one-dimensional superconductor RbCr;As;

LIU ZiYi, MU QingGe, REN ZhiAn', SUN JianPing & CHENG JinGuang

Beijing National Laboratory for Condensed Matter Physics, Institute of Physics, Chinese Academy of Sciences, Beijing 100190, China

Cr-based unconventional superconductors discovered in recent years have gained intensive attention due to their unique
crystal structure and fascinating physical properties, which have become one of the hot topics in the field of
superconductivity research. 4,Cr;As; (4 = K, Rb, Cs) is the first Cr-based superconducting system at ambient pressure,
and the related ACr;As; superconductors with similar quasi-one-dimensional structure can be obtained by chemically
removing one of the 4 ions in A4,Cr;As;. At ambient pressure, the superconducting transition temperature (7,) of

RbCr;As; can reach ~7.3 K, and its upper critical field (u,H(0)) also far exceeds the Pauli limit (luOHPBCS). As a

continuation of previous high-pressure studies on A,Cr;As;, herein, we further investigate the detailed transport
properties and the crystal structure of RbCr;As; under high pressures using the cubic anvil cell and diamond anvil cell,
respectively. The findings reveal that its T, gradually decreases from ~ 7.3 K at ambient pressure to ~ 2 K at 7 GPa.

Meanwhile, uyH,(0) also gradually decreases with increasing pressure but is still higher than g A, PBCS and the orbital-
limiting ,uOHC‘;rb(O) in the studied pressure range (0—7 GPa). This is in sharp contrast to K,Cr;Ass;, which exhibits a rapid

decrease of uyH,(0) to below u 0HPBCS under high pressures. The high-pressure X-ray diffraction results reveal no

structural phase transition up to 8.5 GPa, but the anisotropic compression with the a and ¢ axes decreased by ~8.3% and
~2.4%, respectively. By comparison of the high-pressure results of 4,Cr;As; and ACr;As; systems, we also discuss the
different effects of chemical pressure and physical pressure on the physical properties of these two types of Cr-based
superconductors.

RbCr;As;, unconventional superconductivity, Cr-based superconductors, high-pressure regulation
PACS: 74.70.Pq, 71.27.4a, 72.15.-v
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