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Fig. 1 (a) Schematic diagram of the experimental staion equipment; (b) Photograph of the assembled six
high-pressure cells; (¢) Schematic of the standard four-electrode configuration!'8]; (d) Schematic of the van
der,
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Fig. 2 (a) Phase diagram of CrSbSe; under pressure. After undergoing two isostructural phase transitions, it
transforms from a quasi-one-dignensiogal chain-like structure to a three-dimensional structure,
accompanied by the emergenc oﬁuctivity. (b) Superconducting transition temperature versus
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Applications of High-Pressure Electrical Transport in Exploring Quantum States

of Matter—The A1 Experimental Station at the Huairou Synergetic Extreme

Condition User Facility

ZHOU Yazhou!, CHEN Shurong!2, GUO Jing!
(1. Institute of Physics, Chinese Academy of Sciences, Beijing 100080, China;
2. Hohai University, Nanjing 210024, Jiangsu, China)

Abstract: Synergetic Extreme Conditions, including high pressure, ultra-low temperature, and strong

magnetic fields, provide powerful experimental approaches for exploring novel qua ates of matter and

tuning quantum phase transitions. This paper introduces the Al diamond anvi @ ) experimental

station at the Huairou Synergetic Extreme Condition User Facility (SECUF). Pest for high-pressure

electrical transport studies under extreme conditions, this platform inte rallel miniature high-

pressure cells, enabling electrical transport measurements on multiple gam der pressures exceeding

100 GPa, temperatures down to 500 mK, and magnetic fields up to 14K Hepaper systematically describes

the instrument design, experimental procedures, and capabilities_of tl @. Station for conducting quantum
material research under combined extreme environments a%e%nmrizes its representative scientific
Taé'discovery of new chromium-based

superconductors, reproducible pressure-induced superc 4\:“[)/
e

superconducting evolution in layered quantum matert

achievements. Key advances enabled by this platform in
in LasNi,O5, structural reconstruction and
11 as the manipulation of superconducting
electronic structures and correlated magnetic eg unger high pressure. Furthermore, by integrating
complementary measurement techniques such i ressure low-temperature calorimetry, the A1 station
has expanded investigations into complex spin stateg’and other correlated quantum phenomena. These studies
demonstrate the important role of high-pressure electrical transport and multimodal extreme-condition
techniques in discovering novel qu omena, understanding the evolution of quantum states, and

)

renfe Condition User Facility A1 experimental station; high-pressure electrical

Keywords: Synergetj

transport; diamon Itra-low temperature and high magnetic field; quantum states

15



