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Fig. 1 (Color online) Schematic diagram of the single-shot time-resolved X-ray diffraction and scattering at the beam-
line NW14A, the PF-AR. The energy bandwidth can be changed by the X-ray multilayer optics from the default
X-ray spectrum (ABE/E=15%) to the AE/E=1.4-4.6%. The shock driving nanosecond laser and the X-ray pulse
selector and each shutter are synchronized with the divided time clock of RF master oscillator. Reprinted from [ 8
Pacific Rim International Congress on Advance Materials and Processing, 4 (2013) 3489], ref.!, Copyright 2013
by The Metals & Materials Society. Reprinted with permission.
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Fig. 2 (Color online) The sample target assembly of plasma con-
fined target. The laser plasma generated at the ablator alumi-
num surface. The laser driving shock wave propagates into
the sample through the aluminum. Reprinted from [ 8 Pacific
Rim International Congress on Advance Materials and
Processing, 4 (2013) 3489], ref.!V, Copyright 2013 by The
Metals & Materials Society. Reprinted with permission.
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Fig. 3 (Color online) The Lause patterns of the CdS single crystal
are obtained by single-shot time-resolved Laue X-ray diffrac-
tion measurements. The data at each delay times are taken as
0, 6, 12, and 22 ns after the laser irradiation!®). Reproduced
from [Applied Physics Letters, 91 (2007) 231918.] with the
permission of AIP Publishing.
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Fig. 4 (Color online) Debye-Scherrer diffraction pattern from the pristine sample of ppolycrystalline bismuth (a), and
its integrated intensity profile (b)!7). Reproduced from [Applied Physics Letters, 103 (2013) 161904.] with the

permission of AIP Publishing.
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Fig. 5 (Color online) Time evolution of the normalized diffraction intensity profiles for delays at 0, 4, 14, 20, and 30 ns
after the laser irradiation. The series of bar show the calculated diffraction peaks of the Bi~I, Bi—II, Bi—III, and
Bi—V phases!”. Reproduced from [Applied Physics Letters, 103 (2013) 161904.] with the permission of AIP

Publishing.
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Fig. 6 (a) X-ray scattering spectra before laser shot (dash line) and
at 10 ns delay time (solid line). X-ray scattering from silica
glass is superimposed with aluminum film X-ray diffraction
peaks. (b) Difference X-ray scattering intensity, 41(Q), are
subtracted from the before laser irradiation at each delay
time. Dashed area is the FSDP of silica glass which is as-
sociated with the intermediate-range structure about 4 A.
The shock wave generated on the aluminum surface around
—5ns, and propagated into silica glass around Ons 20).
Reproduced from [Applied Physics Letters, 101 (2012)
181901.] with the permission of AIP Publishing.
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Dynamics in structural phase transition of solids
under shock-induced high pressures studied with
time-resolved single-shot X-ray diffraction

Kazutaka NAKAMURA Laboratory for Materials and Structure, Institute of Innovative Research,
Tokyo Institute of Technology, 4259 Nagatsuta, Yokohama 226-8503,
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Kouhei ICHIYANAGI Photon Factory, High Energy Accelerator Research Organization, 1-1 Oho,
Tsukuba 305-8555, Japan

Nobuaki KAWAI Institute of Pulsed Power Science, Kumamoto University, 2-39-1 Kurokami,

Kumamoto 860-8555, Japan

Abstract Dynamic of structural phase transition under high pressures, such as structural phase transforma-
tion, elastic-plastic transition, and melting, has now been well understood, because of its difficul-
ty of generation of high pressures and measurement within a very short time scale. Combination
of pulsed X-rays form synchrotron radiation and laser-shock compression enables to directly mo-
nitor structural change of solids in a nanosecond time scale under high pressures around 10 GPa.
In this paper, we describe the experimental system at KEK for time-resolved X-ray diffraction of
solids under the shock compression and the observed nanosecond dynamics of structural change
in a single crystal of CdS, polyscystalline Bi, and silica glass.
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