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Table 1.1. Experimental methods used to study phonons

Method Abbreviations Measurement of Main Informations
Far-infrared and FIR the intensity of transmitted Infrared dielectric properties
infrared spectroscopy IR or reflected light of insulators and semiconductors;
as a function of frequency optical phonons at ¢ = 0
Raman spectroscopy R the intensity of scattered light as Optical phonons at ¢ = 0
a function of frequency Polaritons
Brillouin spectroscopy B as for Raman spectroscopy Acoustic modes at small
wave vectors ¢
Diffuse X-ray scattering the intensity of scattered X-rays Limited information about phonon
as a function of momentum transfer dispersion
Inelastic neutron INS the intensity of scattered neutrons Phonon dispersions, density of
scattering as a function of energy and stales
momentum transfer
Ultrasonic methods us the velocity and attenuation of Sound velocities
ultrasonic pulses phonon-phonon interactions
Inelastic electron IETS current-voltage characteristics of Vibrational properties of thin
tunneling spectroscopy metal-insulator-metal tunneling films and adsorbates
junctions
Point contact PCS current-voltage characteristics of Electron-phonon interaction in
speclroscopy point contacts between two metals metals and alloys
Electron energy loss EELS the intensity of backscattered elec- Optical surface phonons
spectroscopy trons as a function of energy transfer
Inelastic molecular IMBS the intensity of backscattered mole- Dispersion of acoustic surface
beam spectroscopy cules as a function of energy and phonons
momentum transfer
Attenuated total ATR the intensity of light totally reflec- Vibrational properties of insula-
reflection ted within an ATR crystal in direct tors and semiconductors
contact with the sample as a function
of frequency
Frustrated total FTR the intensity of light totally reflec- Dispersion of optical surface
reflection ted within a prism which is separated phonons
from the sample by a small air gap, as
a function of frequency
Infrared reflection IRAS the intensity of multiply reflected Vibrational properties of thin

absorption spectroscopy

light between two metal plates covered films and adsorbates

with the thin film as a function of
frequency
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Infrared Spectroscopy  (IR) IRARA Y IEAR A
Raman Spectroscopy  (R) ] = R
Brillouin Spectroscopy (B) A P EC
Diffuse X-Ray Scattering X5 2 8
Inelastic neutron Scattering  (INS)  JE4: b 7Bt
Ultrasonic methods (US) GEENE=E S N

Inelastic electron tunneling Spectroscopy C(IETS)
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Fig. 5.10a,b. Phonon dispersion curves observed for aluminum by means of thermal dif-
fuse scattering of X-rays. The measured data for the longitudinal and transverse waves
are shown, respectively, by the solid and open circles. The smooth curves represent the fit-
ted solutions of the eigenvalue problem [Ref. 5.23, Sect. 3.7]. (a) Direction of propagation
along the [100] axis; (b) Direction of propagation along the [111] axis [5.30]
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