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Figure 1 Structure of the HPND at CSNS. From left to right are the component systems of the diffractometer.
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Figure 2 (a) Top view of the hutch 1. (b) Top view of the hutch 2.
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Table(l Instrument parameters of HPND at CSNS

Neutron flux/ Wavelength range/ d-spacing rang/
Hutch Resolution
(n/ct?/s) A A
Hutch 1 1.90X107 0.2-6.3 0.3-16.6 0.40%-1.57%
Hutch 2 426x107 0.55-5.65 0.4-4.0 0.55%
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Figure 3 (a) Schematic diagram of the automatic sample exchange device. (b) Physical p ph of the automatic sample
exchange device.
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Figure 4 (a) Schematic diagram of the cryostat device. (b) In-situ low-temperature nettron diffraction data of Yb,O;.
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Figure 5 Schematic diagram of the piston cylinders cell.
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Figure 6 (a) Schemati¢c-diagram of the anvil, sample assembly, and experimental apparatus of the Paris-Edinburgh press. (b)
Indsitu high-pressure neutron diffraction patterns of the NaCl powder.
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Figure 7 (a) The secondary anvil assembly. (b) Sample assembly/invexperiment. (c) Schematic diagram of the true tri-axial

six-anvil press.
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Figure 8 (a) Neutron diffraction patterns of LCO synthesized from precursors ifferent Na contents, and the Rietveld
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Figure 9 (a) XRD pattern of the Liz 5N Fx (x=0.05, 0.1, 0.15). (b) XRD pattern and Rietveld refinement results of
Liy 9NgosFo0s. (¢) Neutron diffraction pattern and Rietveld refinement results-of'the Lip gNg 95F 0s. (d) Schematic diagram of

the crystal structure of Li; oNg/gsFolosP?.
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Figure 10 (a) Particle evolution and cation migration during the phase, transitiofl from spent layered to regenerated Li-rich
phase. (b) Rietveld refinement results of the NPD pattern for spent NCM523. (c) Rietveld refinement results of the NPD
pattern for Li-rich materialkfrom spent!*6].
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Figure 11 (a) Room temperature X-ray diffraction patterns for different Co concentrations (x =0, 0.3, 0.5, 0.7). (b) Rietveld
refinement of the neutron diffraction pattern for the x*= 0.5'samplel37].
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Figure 12 (a) Temperature-dependent NPD patterns of raw ZMPO powder at 0 and 300 MPa. (b) Mass fractions of a-ZMPO
and B-ZMPO in the composites and raw powder!¢],
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Technology and Applications of the High-Pressure Neutron Diffractometer at

China Spallation Neutron Source

GAO Dexiang!2, YUAN Bao!2, SHEN Xudong!?, WU Yanyan!?, SUN Yuan'?, YU
Yongji'?, LYU Yongjial?, HAN Songbai3, ZHU Jinlong3, WANG Liping 3, ZHAO Yusheng*,
KANG Le!?

(1. Institute of High Energy Physics, Chinese Academy of Sciences (CAS), Beijing 100049, China;
2. Spallation Neutron Source Science Center, Dongguan 523803, Guangdong, China;
3. Southern University of Science and Technology, Shenzhen 518055, Guangdeng, China;
4. Eastern Institute of Technology, Ningbo 315200, Zhejiang, /Ching)

Abstract: The High-Pressure Neutron Diffractometer (HPND) at ChinaSpallatien Neutron Source (CSNS)
is the first time-of-flight neutron diffractometer in China dedicated to material structure research under high
pressure. The HPND is a neutron instrument that combines both diffraction and imaging capabilities. It
employs a decoupled water moderator, delivering a neutron-\fldx greater than 107 n/cm?s in both
experiment hutches at 160 kW power, with a 90° detector tesolution better than 0.6 %. The HPND is
equipped with two experiment hutches and can be coupled with various extreme sample environments,
such as high pressure, high temperature, low temperature, and high magnetic fields, to enable structural
measurements of materials under extreme conditions, Currently, the HPND is equipped with an automatic
sample exchange device, a cryostat device, a pistonzcydinder cell (Clamp Cell), and a Paris-Edinburgh press
(VX4), allowing inwitu neutron diffraction experiments at temperatures down to 1.5K and pressures
exceeding 15 GPa. The HPND is scheduled to officially open to users in October 2026, will become a key
tool for investigating structural evolution of materials under extreme conditions.

Keywords: spallation neutron seutee; meutron diffractometer; neutron diffraction; high pressure; phase
transition and structure
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