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Fig. 1 Synchrotron radiation as a tool for unveiling static and dy-
namic properties of materials. The techniques related to
time-domain are colored in red.
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Fig. 2 Synchrotron oscillation of electrons in a storage ring and
their phase stability.
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Fig. 3 Schematic drawing of pump-probe experiment at the PF-
AR.
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(phen); and Fe'(2-CH;—phen); (green). Difference spec-
trum at — 1.3 ms before and 50 ps after photoexcitation of
Fell(phen); (open circles).
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Fig. 9 Time course of the difference fluorescence signal at 7125 eV.
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Fig. 11 Debye scattering curves calculated for the model reaction C,
H,L, using a 0.01% Gaussian X-ray energy profile (dot-
dashed line), 5% Gaussian X-ray energy profile (red line), 1
9% Gaussian X-ray energy profile (solid line), and 15%
default X-ray energy profile of the undulator U20 with a
long tail (dotted line).
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Fig. 2 Time-resolved difference X-ray scattering signal of I3 in
methanol solution as a function of time delay. The differen-
tial diffraction intensity was obtained by subtracting the

diffraction signal at a reference negative time delay (—3 ns)
from the diffraction signal at each time delay.
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Picosecond time-resolved Laser pump/X-ray probe
experiments using pulsed nature of synchrotron
radiation sources

Shin-ichi ADACHI', Shunsuke NOZAWA, Tokushi SATO",
Hiroshi KAWATA", Kouhei ICHIYANAGI?, Ayana TOMITAS3,
Manabu HOSHINOS3, Shin-ya KOSHIHARA3

"Photon Factory, Institute of Materials Structure Science, High Energy Accelerator Research Organization,
1-1 Oho, Tsukuba, Ibaraki 305-0801, Japan
2Graduate School of Frontier Sciences, The University of Tokyo,

b—-1-5 Kashiwanoha, Kashiwa, Chiba 277-8561, Japan
3Department of Materials Science, Tokyo Institute of Technology,

2-12-1 Oh-okayama, Meguro-ku, Tokyo 152-8551, Japan

Abstract Picosecond time-resolved Laser pump/X-ray probe experiments are becoming general and power-
ful tools to explore structural dynamics in materials and biological sciences. In order to perform time-resolved
experiments, we constructed the beam line NW14A at the Photon Factory Advanced Ring, KEK. This beam
line is designed to conduct a wide variety of time-resolved X-ray measurements, such as time-resolved X-ray
diffraction, scattering, spectroscopy and imaging. Experimental protocols for time-resolved fluorescence
XAFS and X-ray solution scattering measurements are presented.
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