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The evolution of a
dedicated synchrotron
light source

Physics Today 28, 9 (1975)

Physics Today 61, 37 (2008)
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Soft Materials

We are studying soft materials. They are
emerging materials that involve in next-
generation technologies such as electronic,
display, energy, environmental, and biomedical
materials including nanomaterials and biological
materials.

Soft Matter Physics Laboratory

Sunghyunkwan Universiy
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X-ray imaging for
soft materials
Byung Mook Weon
Soft Matter Physics Laboratory
School of Advanced Materials Science and
Engineering Sungkyunkwan University
1. Soft materials
2. X-ray imaging
Soft Matter Physics Laboratory
Sungkyunkwan University
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Soft Materials
Soft materials, including liquids, polymers, foams,
gels, colloids, granular matter, and biological
matter, exhibit interesting structural and dynamic
singularities. Investigation of their physical and
chemical properties will lead us in understanding
and developing new advanced materials.
Soft Matter Physics Laboratory
Sungkyunkwan University
42



Soft materials, soft matter, complex fluids

Soft Matter Physics Laboratory
Sungkyunkwan University
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X-ray tomography

X-ray tomography, or X-ray computed tomography, is a
method for generating 3-dimensional imaged volumes
from 2-dimensional X-ray image slices. X-ray imaging
is based on the differential absorption or scattering of an
X-ray source to reveal the internal attributes of a
structure or specimen; it is commonly used in medical
imaging.

Soft Matter Physics Laboratory

Sunghyunkwan Universiy
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Why are X-rays useful for materials research?

« Short wavelengths of X-rays (2 ~ 1A)
= High resolution
= Great penetration capability
« Availability for elemental mapping and
structural analyses
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REVIEW ARTICLE | FOCUS

PUBLISHED ONLINE: 30 NOVEMBER 2010| DOI: 10:1038/NPHOTON.2010.267

Nanoscale X-ray imaging
Anne Sakdinawat* and David Attwood

Recent years have seen signifi

photonics

in the field of microscopy,

ments in source, optics and imaging methodologies, and also scientifically, through a wide range of applications. While an
i today's available X-ray tools, other groups are investigating
i d

y is pursuing
improvements in techniques, including new optics, higher spatial resoluti
Xeray pulses. This Revi in ?
relevant applications, including imensional biological

i iation studies, industrial applicati
and historical works of art.

ing X-ray
dynamical processes in magnetic nanostructures,
lated to solar cells and batteries, and studies of archaeological materials

48



NATURE PHOTONICS 00 10:1038/NpHOTON 2010267 FOCUS | REVIEW ARTICLE
T v . a . .

~3 —

TN —a = K (]

~ “\ " == ‘ D
~3 I < Multilayer coated

elipticaly bent mirors oyl
Spol

vk Aperture

™ ‘Scanning stage
I—
S Jove g
pieed

Figure1| .2, A I I
g or imaging Xerays, shown f element. i the focal

Fluorescent

49

ARTICLES nature .
electronics

https://dol.org/101038/541928-019-0309-2

Three-dimensional imaging of integrated circuits
with macro- to nanoscale zoom

Mirko Holler®™, Michal Odstrcil', Manuel Guizar-Sicairos @', Maxime Lebugle', Elisabeth Milller’,
Simone Finizio®', Gemma Tinti", Christian David', Joshua Zusman?, Walter Unglaub?, Oliver Bunk®',
Jorg Raabe©7, A. F. ). Levi? and Gabriel Aeppli'4

The imaging of integrated circuits across different length scales is required for failure analysis, design validation and quality

control. At present, such inspection is accomplished using a hierarchy of different probes, from optical microscopy on the mil-
limetre to electron microscopy on scale. Here we show ic X-ray lami can

resolution images of arbitrarily chosen subregions. We demonstrate the approach using chips produced with 16nm fin
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Multiscale 3D X-ray imaging

with a resolution of around 10 nm.

R. Joseph Kline
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of magnitude determine function and
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performance. Currently, ution
‘methods, such as optical microscopy, are

measure tion of
thecircuit and are insufficient fo certain
applictions. including falure analysi.
inspection, revrse engincering and
counterfei verification, which requirelrge
volumes with high resoluion tolocate the
areasofiterest. There i, i particalar,
considerable nterest — and investment’ —

‘memory stacks, which re approaching
10 m i hight and have 256 devicelayers,
requiresimaging with nanometre resolution
in three dimensions across the enir stack.
Witing in Nature Elecironic. Mirko Holler
and collesgues t the Paul Scherrer Institat,
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B. M. Weon, at al.
Phys. Rev. Lett. (2008, 2009)
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» X-ray photons modify properties of soft materials

» X-ray imaging identifies dynamics of soft materials

Phase contrast

A
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Soft materials

X-rays ‘
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Colloids

B. M. Weon, et al. Curr. Opin.
Colloid Interface Sci. 6, 388 (2012)
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Hydrophobicity evolution on rough surfaces™
S0 Lim et al. Langmuir 36, 689-696 (2020)

Soft Matter Physics Laboratory

Sungkyunkwan University
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Colloidal packing
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Soft Matter Physics Laboratory

Sunghyunkwan Universicy

Wicking

Wicking Evaporation
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“Droplet evaporation on porous maerials™
M. Goncalves et al. Langmir (under revision)

Soft Matter Physics Laboratory

Sungkyunkwan Universiy
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Random packing
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“X-ray nanotomography of dy colloidal packings
. Kimetal Sei. Rep. 10, 17222 (2020)

Soft Matter Physics Laboratory

Sunghyunkwan Universiy
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Soft Matter Physics Laboratory

Sungkyunkwan University
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. . 2D & 3D imaging with ultrafast
X-ray |mag| ng microscopy and micro-

tomography

Real-Time Visualization
Soft Matter Dynamics (Real-Time and In-Situ)
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Colloidsin Fluids
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Sci. Rep. 11, 18700 (2021)
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Sof Matter Physics Laboratory Mook Weon

Sunghyunkwan Universiy

Materials science

Soft matter physics

Fluid dynamics

Robotics technology

Colloid science ay ‘m iE
Mechanics
Imaging methods Information technology

m Energy science

Soft Matter Physics Laboratory

Sungkyunkwan Universiy
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