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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.

(b) \

Rotation

axis

(a) Sloppy #ritas; (b) £LYT &%

012501-6


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

) 32 Z 3R Acta Phys. Sin. Vol. 74, No. 1 (2025) 012501

ML, AN, ads T LK BB I 45 A% TR 56 B
EB/r S

XET BN v B AT, AR S @
TESOR BT AL AR IR 2 T R T — 2 A, LA
FURE B A B e VO R e R 4 b B A T A
TN, R, TEH S RE RN LT, A RE
RN A RERLAY 1/4; WAL H I RE A 155
DU, MR A0 BT 5, fE i AR U (5 50
RS S RE R g AN RE R A PIARI, AT LA
FE 2R Z AN R

X FARRB I S A RO MRRE S, HLmT 122
A = Lo (U V/@os = 1/ /i) Ly

" Li+ Lo+ L3/ /O vV

Hor again N RETR AR LU B, DAL TR I N 2;
ovoss M AETE ZR L], AL R 0.25.

FRATTBRIA B KA 0 4% A T 1] iRk 1] 1) B #4R  EL
WIE IR AL B BRI E A% . Rk, ] RRM A
2, PRI A B L DL R G R:

1/2f > At,.

AN R 120G 2R 1 DX SR B Ol SR OK B B 2 1 RRM
PR X, I 5 L IR TR, TR
PP T 2 CSNS 14 25 Hz il #45  JT
Hc, PRI AT FH A e AR 25 A f5 5. I i 2k
FOR PRI R I RE PR, i
200 Hz, Tk 600 Hz. 7] LIEF], RRM
TSI R B IR AT A, RIKRE 4 1 X 3
IR 5 YN, S 52 R TE R 4.
HT G — R E RS FRATTHRE T —Fh
ORI AR 1T

)

\\ -—- RRM available
-—- RRM forbidden

14 +
12

0 W

Energy resolution/%

0.5 1.0 1.5 2.0 2.5 3.0
Wavelength /A

5 JE I SORBE AR T AT I - RE S L Hh AR
FR AR BT S A TR R T KA A E T & AR
375 B 2 AR 3R B K i e 4 7 1 R A B 1o A
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the transmission rate of the Fermi chopper at that energy.
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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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1) (Institute of High Energy Physics, Chinese Academy of Sciences, Beijing 100049, China)
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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
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