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Fig. 1. Schematic illustrations of high-temperature and high-pressure cell assembly for neutron diffraction. (a) Cell assembly in

Ref. [16, 17]. 1 Al ring, 2 teflon ring, 3 alloy steel gasket, 4 zirconium phosphate, 5 electrode, 6 sample, 7 stainless steel cone, 8 ther-

mocouple, 9 carbon furnace, 10 insulating ring. (b) Cell assembly in Ref. [19]. 1 CuBe gasket, 2 insulating ring, 3 pyrophyllite,

4 electrode, 5 MgO, 6 sample, 7 Ta foil, 8 carbon furnace; (c) Cell assembly in Ref. [20, 21]. 1 TiZr gasket, 2 insulating ring, 3 ZrO,,

4 electrode, 5 Re foil, 6 sample, 7 carbon furnace.
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Fig. 2. (a) Schematic diagram of high-temperature and
high-pressure cell assembly; (b) photograph of the as-
sembly parts. 1 gasket, 2 pyrophyllite insulating ring,
3 ZrO,, 4 carbon furnace, b5 electrical insulation sleeve,

6 sample, 7 electrode, 8 thermocouple.

K3 (a) BEEIBIRTIL K (b) BIEA T LA 7R A
Fig. 3. Schematic diagram of (a) jagged and (b) Cu foil

thermocouple’s leads.
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Fig. 4. Temperature versus electrical-power relationship in
HPT-3.5 and HPT-3 at 5 GPa.
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Fig. 5. Temperatures at different places of HPT-3.5 as-

sembly and the edge of anvils.
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high-pressure.
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Experimental study of simultaneous high-temperature and
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Abstract

Paris-Edinbrugh (PE) press has been widely used in high pressure in-situ neutron diffraction experiments
due to its advantages of large sample size, portability and simple structure. However, with the characteristics of
uniaxial load of PE press, the weak lateral support makes the gasket and cell assembly continue flowing
outward. So, the development of cell assembly of PE press that can simultaneously work under high pressure
and high temperature (high P-T) is a great challenge. In this work, we design three-segment high P-T assembly
of PE press for neutron diffraction, which can significantly improve the heating efficiency, thermal insulation,
and stability of assembly. By using the fanned Cu foil leads of thermocouple, we realize the in-situ measurement
of assembly temperature under a high pressure up to 5 GPa. The designed HPT-3 and HPT-3.5 assemblies can
arrive at 2034 K and 1515 K respectively, which are measured by thermocouple. The high P-T experiments of
HPT-3 assembly are carried out on a high-pressure neutron diffraction spectrometer (Fenghuang) of China
Mianyang Research Reactor (CMRR). The results show that the designed assembly can simultaneously achieve
high P-T of 8.5 GPa and 1508 K with collecting the high-quality neutron diffraction data of MgO cylindrical

sample.

Keywords: Paris-Edinbrugh press, high pressure and high temperature, in-situ measurement temperature,

neutron diffraction
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