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Abstract: Neutron triple-axis spectrometer is one of the earliest developed and widest applied neutron scattering spec-
trometers. By using its three axes, the monochromator, the sample and the analyzer, the triple-axis spectrometer is able to

directly observe the scattering property of a point in the reciprocal and energy space, which is very suitable to study the va-
rious excitations in solids. This paper will give a brief introduction of the basic principle of the triple-axis spectrometer and

some examples of its application. Both the elastic and inelastic experiments are introduced, including the phonon disper-
sions in Cu single crystal, the magnetic resonance in unconventional superconductors, the crystal fields in PrOs, As,, , and

the diffusive scattering in the single-layer manganite Pr, _ Ca,, MnO,.
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Table 1 A list of the TAS in the world
- Number
Abbreviation Full Name Address of TAS
ILL Institute Laue-Langevin Grenoble, France 7
CEA Commissariat & I'énergie Paris, France 4
Saclay  atomique
FRM II  Forschungs-Neutronen- Munich, Germany 2

quelle Heinz Maier-Leibnitz
HZB Helmholtz Zentrum Berlin Berlin, Germany 2

HFIR  High Flux Isotope Reactor Oak Ridge, USA 3

NIST National Institute of Stand- Washington 4
ards and Technology DC, USA

CRL Chalk River Laboratories Chalk River, Canada 2

PSI Paul Scherrer Institut Brugg, Switzerland 2

JAERI  Japan Atomic Energy Sendai, Japan 6
Research Institute

Bragg Bragg Institute Kirrawee, Australia 2
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Fig. 1 Schematic diagram of a triple-axis spectrometer. The continu-

Detector

ous spectrum of the neutron beam from the neutron source be-
comes monochromic in wavelength ( energy) after the mono-
chromator. The neutrons then interact with various excitations
in sample. The outcoming beam is selected by the analyzer and

finally hit the detector
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Fig. 2 Various applications of inelastic neutron scattering in terms of energy and momentum transfer. The shaded area corresponds to an expanded

cut in the energy scale. The region inside the trapezoidal box is the approximate range probed by TAS. The figure is cited from Fig. 1.4 in Ref
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Fig. 3 Phonon spectrum of the Cu single crystal at room temperature.

The abscissa and ordinate represent the directions that the meas-

urements were taken and the energy with unit of 1 THz =

4.13 meV
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Fig. 4

(a) Magnetic resonance in YBCO, which is obtained by the difference of the data between 11 K ( <7T,) and 100 K ( >7,), (b) The

temperature dependence of <m? > calculated from the resonance intensity, (c¢) The linear relationship between the resonance energy

and T, in three systems: copper oxide superconductors, Fe-based superconductors and heavy fermion superconductors
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Fig. 5 Field dependence of the low-energy crystal field in

PrOs, As,. With increasing field, the crystal field at 0.4

meV at zero field gradually increases, which is consistent

with the prediction of Zeeman splitting of a triplet.
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ature magnetic scattering at Mn** position.
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