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(a) X-ray imaging (b) X-ray microscopy
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12! 1, Total annual number of publications and total annual number
of citations based on Web of Science database in the topics of (a)
X—ray imaging, (b) X—ray microscopy, (c) soft matter, and (d) soft materials,
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@ Soft states of materials = noncrystalline states

Solid (crystal)

Liquid Gas d),l
¢ >0.545

$ <0.494

@ Complex fluids = a mixture of solid, liquid, or vapor

Fluid 1 : medium (air, water, oil, or bio-fluids)
Fluid 2 : colloids (nanoparticles, microparticles)
emulsions, bubbles, droplets, cells, etc.

#/l...» Atan interface:
3 Surface tension, viscosity, wettability,
spreading, vaporization...

________ > In a medium:
Hydrodynamics, rheology, phase separation,
self-assembly, packing, jamming, crystallization,
gelation, coalescence, diffusion...

18l 2, What is soft matter? Two categories are suggested as below:
(a) soft states, defined by the volume fraction ¢, and (b) complex fluids,
relevant to various important phenomena,
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12 3, Direct visualization of colloidal particles with X—ray microscopy.
(a) Typical set—up of X—ray phase—contrast imaging, (b) a snapshot
of PMMA colloids, (c) an illustration of intensity profile, and (d) actual
example for intensity profile, taken at the dashed line in (b). This profile
shows that phase contrast is more useful than absorption contrast,
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13 4, A schematic illustration for liquid jet and aerosol emission during
bubble bursting, A bubble rises up to the liquid surface, by a buoyant
force, and bursts by thinning. The bursting dynamics induces the

formation of liquid jets and aerosols,

DEX st 7lE M24 3 65 2013 128

599



600

O E & | x-M &o|Zo| o5t SMSE o

Yot} §2F -2 o] FHO U A] F|4Bke] AtR]
&) Al Asoll disfix= oFd E g3 A ok 73 o
R w2 A AN AR o U2 28 S8l
Alolg "art ek

5 789] A (sphere) 7} Q& wf B35t 7)ol 23 &
g Zjo|7F ARt A2 UREA]l 35 2% B e
H FAEAF 02 Z A 7Hrto] YX|sk= ol Tl
A= oFE 11 o5 HEs] & = gl o] HES A
SHH X-A PRt Al S 7o 2 R85 AA 28
EZ0) geo] Basht FAL AAE Fadt= X-A FAL
9] 2 Bty g i FdstA f2F s WS
4= 9t} o] ZREZO AHS F85o] A2 o2 fR AT
A& AR X-A @rlF el & 7|85 AlwelA 7|32
7t tE = S geAn) A gal 71| Sl A &
29 72t S FgH o= FYPste, {2 AT/do] BA|
(parent) 9] 7] W] &2] T Liehd 4> 98-8 BRISIKCE"

| A9 F8 Ak 17 5ol e viel o] Wi
H A S AR7F A 2719 BlE 11/ rs(71A] rs<rr)ol] 2
3 279t W o] ATHl A= F2 mAleL Z
LA AR =R as2t ard] 2R dolo) X432 ar/as~
(n/rs) ° 22 ArgErt. o] AGHAL (rn/rs) 02 AT
= 7|& AsFF4](center-of-mass) 0|20 2= HYEA] &
o], NEA AIFE 2FoN ] Bl kiks~(r/rs) B2
EAE ZHR| W (surface energy release) o232+
Y|z} F2F AT AAR AR 02 A Ag 54
sl o thofet AAlRIAN HHA o2 Faslt). o]
ATL F& 1o S olsfist=t| ul-- Fasith B
AR f2F s EAL fAlY] A B= deo &
ol A B dtEofof it

3.3 X-Moj 23t B20|= 47

AR Bty B4 2P XA BAE
A3 AL - Fo]2g dolck Bzo|= g H 3
ARSI TR A7} 38 S A7 sclf-assembly)

rlrg=12 rlrg=14

AN\
] CM
ag 4 g ! d | [ 9s 4L
—>—
| /
H

12! 5, Coalescence preference (a./as)depends on size inequality
(r/rs) with a power—law relation: this relation is different with the center
of mass(CM),
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12! 6, An illustration for photonic sintering of colloidal particles with
X-rays: see a concept (%) and an example of X—ray—induced sintering
in PMMA colloids (O}2H). This can be used for nonthermal and selective
sintering with atomic resolutions,
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12! 7. (%)) A concept of liquid motion by selective irradiation of X—rays,
(Ot2H) A rising liquid plug within a microfluidic channel by X-ray
irradiation, When the liquid plug rises upward, the lift force, Flift, is
larger than the net force of capillary and gravitational forces, (Fy +
Fs — Fa)=2y |R(cosf s~ cost ») + p gh, where y is the water surface
tension, R is the capillary radius, p is the water density, and g is
the gravitational acceleration,
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