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Fig. 1 (Color online) Temperature dependence of the o and JG
relaxation times.
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Fig. 2 (Color online) (A) Time and spatial scales of the o and JG
relaxation processes. (B) Various inelastic/quasielastic scat-
tering experiments covering the corresponding time and spa-
tial scales. Abbreviations are as follows: inelastic x-ray scat-
tering, IXS; quasi-elastic neutron scattering, QENS; neutron
spin echo, NSE; x-ray photon correlation spectroscopy,
XPCS; quasi-elastic gamma-ray scattering techniques using
time-domain interferometry, TDI; nuclear Bragg monochro-
mator (NBM).
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Fig. 3 (Color online) Schematic figures of (A) time-domain interferometer setup, (B) time-space diagram of the gam-
ma-ray paths, and (C) time spectrum obtained by avalanche photodiode detector (APD). In panel (B), filled cir-
cles, empty circles, and stars respectively indicate the nuclear excitation, nuclear deexcitation, and Thomson scat-
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Fig. 4 (Color online) (A) X-ray diffraction spectrum and (B) in-
termediate scattering function obtained at Q=15 nm~! for
glycerol.
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Fig. 5 (Color online) (A) X-ray diffraction spectrum, (B) temperature dependences of the mean relaxation times ob-
tained at Q=14 and 23 nm~!, and (C) Q dependences of the mean relaxation times obtained at 240 and 265 K for
o-terphenyl. In panel C, the solid curve indicates the diffraction profile of o-terphenyl.
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Fig. 6 (Color online) (A) Molecular structure and (B) tempera-
ture dependences of the mean relaxation times obtained at Q
=14 and 26 nm ! for polybutadiene (PB) and PB with silica
nanoparticles (PB-silica).
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Fig. 7 (Color online) Temperature dependences of the mean relax-
ation times obtained at Q=15, 41, and 58 nm~! by time-
domain interferometry and relaxation times obtained by die-
lectric relaxation spectroscopy.
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Study of Johari-Goldstein process dominating
structural relaxation in glasses by using time-
domain interferometer based on synchrotron radi-

ation

Makina SAITO

Graduate School of Science, Tohoku University, Sendai, Miyagi 980-8578, Japan
Toshiji KANAYA Kyoto University, Kyoto 606-8501, Japan

Abstract The Johari-Goldstein (JG) process is an angstrom-scale local process believed to be fundamental
to the behavior of deeply supercooled liquids and glasses. It is a key player in the structural relaxa-
tion of glasses and related substances, governing the emergence of certain physical properties.
We provide an overview of the microscopic picture behind the JG process and present recent new
insights from gamma-ray quasi-elastic scattering experiments using synchrotron radiation-based

time-domain interferometry.
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