ERLYAITVRT—923vT 2009F7H10H 1R KEK

V7T M EZ—DRFZEEEEES &
ERLADHEIEF

TER{EMH (SHINOHARA Yuya)
BRRARFAF B #HiEEe] i F s

R ==




Topics

o IN\F

o IN\FE

o 1R/ NABLEL
o XHRNFHERED

« X170

« VORI —DIFZERESEiEE
| X IREGELEDEE T
 XERENELED IS AABI -- X

E— AXHRENEL

BAOLEIR TD

& 7]

2 /42



Collaborators

EEE (FEREHEE) . NEWHOZEEDHEE A
EANEE ((EFRILIE () )

NKREA. #5ARBFE. TARA. E=EKBE. KHE. HE
Bsem (JASRI)

BFRER) |



Hierarchical Structure of Soft Matter
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USAXS of model sphere

Rubber filled with mono-disperse spherical silica particles
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Reinforcement of rubber
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X-ray Photon Correlation Spectroscopy: XPCS
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Measuring tempor al speckle correlations
at ultrafast x-ray sources

C. Gutt™, L.-M. Stadler®, A. Duril, T. Autenrieth®, O. Leupold?, Y.
Chushkin?, G. Griibelt
1 Hasylab at DESY, Notkestrasse 85, D-22603 Hamburg, Germany,

2 European Synchrotron Radiation Facility, BP 220, 38043 Grenoble Cedex, France 5 January 2009 / le .17, No.1/ OP;I'I CS EXPRESS 55

Corresponding author: christian.gutt@desy.de

Abstract:  We present a new method to extract the intermediate scatte-
ring function from series of coherent diffraction patterns taken with 2D
detectors. Our approach is based on analyzing speckle patterns in terms of
photon statistics. We show that the information obtained is equivalent to the
conventional technique of calculating the intensity autocorrelation function.
Our approach represents a route for correlation spectroscopy on ultrafast
timescales at X-ray free-electron laser sources.

At
© 2008 Optical Society of America XFEL pulse

splitted XFEL pulse

OCIS codes. (320.7100)Ultrafast measurements; (300.6480) Spectroscopy, speckle;
(140.2600) Free-electron lasers (FELS)

T — e —

area detector

X-ray delay unit

Fig. 1. Schematics of the split-pulse technique. A delay line unit consisting of mirrors
and beam-gplitters produces two equal intensity pulses travelling along the same path but
delayed in time. Each pulse produces a speckle pattern and the sum is recorded on an area
detector and analyzed in terms of speckle contrast.




Speckle Visibility Spectroscopy
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Microbeam SAXS
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