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Fig. 1. The inductive method of (a) one coil structure

and (b) two coil structures.
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Fig. 2. The principle of the superconducting temperature measured by the inductive method (191,
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Fig. 3. The principle of the superconducting temperature
measured by the low frequency magnetic field modulation
method (171,
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state of the sample modulated by the external mag-
netic field.
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Fig. 5. (a) Without low frequency magnetic field mod-
ulation, the alternating current (ac) magnetic suscep-
tibility change of the YBCO sample during the in-
creasing temperature process by the inductive method;
(b) with a low frequency magnetic field modulation,
the temperature dependence of the ac magnetic sus-

ceptibility change with increasing temperature.
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Fig. 6. The basic diagram of the superconducting ac magnetic susceptibility measurement. The main parts

include: 1, exciting coil; 2, pickup coil; 3, compensating coil; 4, sample; 5, high frequency ac current source;

6, modulated coil assembly; 7, low temperature cryostat; 8, the thermometer and the heater; 9, the coil of

the modulated magnetic field and 10, low frequency ac current source.
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Fig. 7. (a) The magnetization curves of iron sample at various pressures; (b) the three-dimensional image

of pressure-direct current magnetic field-magnetic susceptibility in iron sample.
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Fig. 8. The X-ray diffraction pattern of the synthesized YBCO sample, and the incident X-ray is copper
target with A = 1.54 A; (b) the typical crystal structure of YBasCuzO7 sample with space group PMMM.
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SPECIAL TOPIC —Recent advances in the structures and properties of materials under high-pressure

In-situ magnetic measurements of substances under
extreme conditions®
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( Received 26 December 2016; revised manuscript received 13 January 2017 )

Abstract

Temperature and pressure are the two most important thermodynamic elements, which determine the existent
state of substance. Low temperature and high pressure are significant and key extreme conditions in the modern
experimental science, providing new routes for many subjects such as physics, chemistry, materials and biology, and
playing an important role in finding new phenomena. The magnetic research under extreme conditions is an important
branch of the study of the extreme conditions, which not only presents the magnetic changes of the material under
extreme conditions, but also is an important means to explore the high temperature superconductors. In this article, we
elaborate the principle and method of measuring the magnetic susceptibility and superconducting transition temperature
under high pressure. The in-situ magnetic measurement system under high pressure and low temperature is also briefly
introduced, designed and installed by ourselves. Using the in-situ magnetic measurement system, the magnetic transition
of iron and the superconducting transition temperature of the yttrium barium copper oxide sample under high pressure

are measured.

Keywords: extreme conditions, superconductivity, alternating current magnetic susceptibility
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