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Fig. 1. (a) Triple-axis spectrometer plane diagram; (b) the cold triple-axis spectrometer “Kunpeng” at CMRRP’; (c) construction

diagram of the thermal triple-axis spectrometer IOP-CIAEP!; (d) photograph of the thermal triple-axis spectrometer IOP-CIAE®.
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Fig. 2. Construction diagram of a direct geometry time-of-

flight spectrometer.
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Fig. 3. Photograph of the high-energy direct geometry time-
of-flight spectrometer HD at the CSNSH..
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Table 1.

Parameter comparison of various non-elastic spectrometers. Among them, L;, L, and L3 are the distance from the

moderator to the Fermi chopper, the distance from the sample to the Fermi chopper and the distance from the sample to the

detector respectively.
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Fig. 4. Construction of the Fermi chopper: (a) Sloppy chopper; (b) Gd chopper.
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Fig. 5. The neutron flight time-distance diagram of the
Fermi chopper. The dashed lines indicate that there is an
overlap in the energy analysis ranges of two adjacent mono-
chromatic neutrons. Transparency of the colors represents

the transmission rate of the Fermi chopper at that energy.
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Fig. 6. Energy resolution of the Fermi chopper varies with wavelength at different rotation speeds. The red area indicates the for-

bidden zone for the RRM mode.
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Fig. 7. The neutron time-of-flight diagram with a curved channel Fermi chopper.
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SPECIAL TOPIC—Correlated electron materials and scattering spectroscopy

Inelastic neutron scattering spectrometer and its applications”
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Abstract

Inelastic neutron scattering is a pivotal technique in materials science and physics research, revealing the
microscopic dynamic properties of materials by observing the changes in energy and momentum of neutrons
interacting with matter. This technique provides important information for quantitatively describing the
phonon dispersion and magnetic excitation of materials. Inelastic neutron scattering spectrometers can be
divided into triple-axis spectrometers and time-of-flight spectrometers, according to the method of selecting
monochromatic neutrons. The former has high signal-to-noise ratio, flexibility, and precise tracking capabilities
for specific measurement points, while the latter significantly improves experimental efficiency through various
measures. The application of inelastic neutron scattering spectrometers is quite extensive, playing an
indispensable role in advancing frontier scientific research in the study of mechanisms in various materials such
as magnetism, superconductivity, thermoelectrics, and catalysis. The high-energy inelastic spectrometer at the
China Spallation Neutron Source is the first time-of-flight neutron inelastic spectrometer in China, achieving
high resolution and multi-energy coexistence with its innovative Fermi chopper design. Additionally, the
number of available single neutron beams in the experiment of this facility has reached the international leading

level.

Keywords: inelastic neutron scattering, triple-axis neutron scattering spectrometer, time-of-flight neutron

scattering spectrometer, Fermi chopper
PACS: 25.40.Fq, 28.20.Cz, 29.30.Hs, 78.70.Nx DOI: 10.7498 /aps.74.20241412
CSTR: 32037.14.aps.74.20241412

Project supported by the Sun Yat-sen University Technology Development (Commission) Contract, China (Grant No.
SYSU-74130-20191017-0001), the National Key Research and Development Program of China (Grant No. 2020YFA0406000),
and the National Science Fund for Distinguished Young Scholars of China (Grant No. 12425512).

# These authors contributed equally.

1 Corresponding author. E-mail: luowei@ihep.ac.cn

1 Corresponding author. E-mail: tongxin@ihep.ac.cn

012501-13


http://doi.org/10.7498/aps.74.20241412
https://cstr.cn/32037.14.aps.74.20241412
mailto:luowei@ihep.ac.cn
mailto:luowei@ihep.ac.cn
mailto:tongxin@ihep.ac.cn
mailto:tongxin@ihep.ac.cn
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

Chinese Physical Society

%ﬂ *ﬁActa Physica Sinica

Institute of Physics, CAS

JEB kA T REHE A R SN A
WiE ERE FhM EFH AR ONRE FH ER
Inelastic neutron scattering spectrometer and its applications

HUZe YUAN Yuan LlLisii RENQingyong FENGYu SHEN Junying LUOWei TONG Xin

515 &, Citation: Acta Physica Sinica, 74, 012501 (2025) DOI: 10.7498/aps.74.20241412
TEZE RT3 View online: https:/doi.org/10.7498/aps.74.20241412
BHAPIZS View table of contents: http://wulixb.iphy.ac.cn

FETT ARG K A S

Articles you may be interested in

TR b IRZ TR UL R 2

Muon spectrometers on China Spallation Neutron Source and its application prospects

WAL 2024, 73(19): 197602 hitps://doi.org/10.7498/aps.73.20240926

WA B R 5 AR A IR OT BT

Finite element analysis of zero magnetic field shielding for polarized neutron scattering

WIFE4. 2023, 72(14): 142801  https://doi.org/10.7498/aps.72.20230559

FEPRARSRAE X S LR AU A BT AR U Y 1
Resonant inelastic X-ray scattering applications in quantum materials

PyFEEEAR. 2024, 73(19): 197301 https:/doi.ore/10.7498/aps.73.20241009

AR EEST401 Hh - BE T I R I -5 4347

Measurement and analysis of neutron spectrum responses of ST401 scintillators with different thickness

YyFEEEAR. 2024, 73(23): 232401 hitps:/doi.ore/10.7498/aps.73.20241198

BT FE BRI R SRR A R AR - e )
Measurement of total neutron cross section of natural lithium at China Spallation Neutron Source Back—n facility

YrH2E4. 2022, 71(5): 052901  https:/doi.org/10.7498/aps.71.20211646

A S AR A 2 L DRI TR SRR S X R U T Y
Resonant inelastic X-ray scattering study of charge density waves and elementary excitations in cuprate superconductors

YIBR2A 7. 2024, 73(19): 197401  hitps://doi.org/10.7498/aps.73.20240983


https://wulixb.iphy.ac.cn
https://doi.org/10.7498/aps.74.20241412
http://wulixb.iphy.ac.cn
https://doi.org/10.7498/aps.73.20240926
https://doi.org/10.7498/aps.72.20230559
https://doi.org/10.7498/aps.73.20241009
https://doi.org/10.7498/aps.73.20241198
https://doi.org/10.7498/aps.71.20211646
https://doi.org/10.7498/aps.73.20240983

	1 引　言
	2 非弹性中子散射理论
	3 非弹性中子散射谱仪
	3.1 三轴中子散射谱仪
	3.2 直接几何飞行时间中子散射谱仪
	3.3 中国散裂中子源高能非弹谱仪

	4 非弹性中子散射谱仪的应用
	5 总结和展望
	参考文献

