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Fig. 1. Viscosity for different glass-forming liquids during glass transition i1,
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Fig. 2. Low temperature specific heat of BaOgz 1]
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Fig. 3. Phase diagram of monodisperse colloidal hard spheres as a function of volume fraction Solid line:

Phase diagram of equilibrium phase. The system evolves from liquid to crystal with a coexistence region in

between. Dashed line: Phase diagram of non-equilibrium phases. The system evolves from liquid to glasses

through supercooling. The insets are micrographs of colloids at different packing fractions, obtained by

confocal microscopy (107,
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Fig. 4. Modern video-microscopy system: (a) The optical microscope connected to a CCD camera; (b) an

image of colloid particles recorded video microscopy; (c) identification and locating of colloid particles with

particle tracking technique (white circles).

5 Al ST B R A5 1Y) 7 AR o B TR
b BERAT FEAT 73 #r, AT LAAR BRL 7 B B2, R R
TR T IR EFF R (particle tracking). A7 ERER
FoAR @ 5347 B )5 FE A, v AR RT3
R o b1 AL B AR (B4 (). ATl
A, R A R FE AT LAIA 2 10 nm PAF, iz
INTIEE R BIHLR ARG EARE MM 2,
SIISKT e A/ B 10 4 A 1) e A PR i (120, o
AN () it [8] 5] —RL 5 R A7 B R A9 31 i A4 i 1~ (1) 38
N, X Nt — 0 AT AR R B B Y 5 H A
FFRME T EAIE. O BAELIR AT B R L
BHRAE — € R b et 1 Ry 0 P A A ) B ) R L
fan, F AR BAE B AT DL B A R
i PR G TR 1 RO SCIEC BRI, AR AT LUK A 00 5
3BT R BAR B 2 8 A7 . R R 18 B e ]
PATHE B AN R R4 2R T3 1435 77 AL (mean
square displacement), tHA] DAYE S22 [H] P W AN [F]
X383l J 5 2 e Atk B TR ERERF AR R
7S (B o R, REAE D) ) AR 18 B 50 R AT 9R
R 21 3E G S5 I N A, Ban e 2 A #E
MIgE 5. a2z BT VR AR S 45 A & 7 TH 1)
WAL, R TCAE G R — SRR ) B a2 R
i 15T 5 45 ) ) S K I (1) B S 77 vk
1.3.2 #Ob#A

65 A R R 8 B2 W 5% A 3 1 R
iz 5, SR 65 BB 2 M K/ H g2, — ik

HAERIN WS LT 2 LA KT 18 3). X BAREE
IR R MG IHE S, (HR A AR SR R
FHCRUANSRAET /. FH— 7, e BAEARE
N 8] 73 7 2 2 TR B % R A R (1) 5, e DL 42
BRI )3 ) 2 B, 4 & ] 200 nm PLF R
PRRL-, 38 1) G WA R A O SR IX
LR AT DS 3 & U (dynamic light scatter-
ing) KW, A JCHON FFEBE WA 5 s, BT
JB AL~ A 75 2 TR A A 5 2R 1 22 5, O R 21 i
PR b AR ERORT, R AR vT DA & U
f6sR. FTRLARAR, dn R RAARL - R R 1, LB
SHRDEsRA 2R A, AR T 12 B I 2
B G i Pt 2 B 2 B AR I8 & U AL
AP, AT DAHESR H e Aok a8 sl I B, AT 3R
AR EE H B 77 25 B B BRI I E G
SR JEE ) H TR R £

g(an = I thfgf (©). (@)
A DAAS B0 R AR e ag vh AR T ) B R R B st 7R
FRE.

KR 1 BhASTGEUR LA, s R AT U -0
ERARE RS ZE . A X AT E L, RO
AN AR -2 18] B PR B 2k, ] DAE i AN
(7] 77 161) e VRIS D't A5 380 JB AR B 30 1) 285 g BT - S (k)
T8 45 A R 1 T DA A B i AR A S ) R o
KKK HL g(r).

178201-5


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

¥ 38 % 3k Acta Phys. Sin.

Vol. 66, No. 17 (2017) 178201

Laser

A

C-

Oc>\\\

\ J
Larger particles
o ; Time

G “

%9 ;T§\

\. J/
Smaller particles

Intensity

Intensity

Time

K5 ghasdulint e (18] R FRusshie, Hac
MOt g (L), ANRLT RO R, U
MO RR IRk LR ()
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Fig. 6. The phase diagram of jamming transition. The
3 axes are temperature T, inverse packing fraction 1/¢
and shear stress Y. Jamming transition can occur by
lowering the temperature, increase the packing frac-
tion or decreasing the shear stress. Point J in the dia-
gram is the jamming transition point at zero tempera-
ture. When the temperature is not zero, the boundary

of the transition is a 3D surface in the phase space [20].
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B8 R kIR G AR BT] (o) I — AP OIA L (b) VRESTE— BTG R 24N
A T HES); (c) HERFAMMIR TR RIZAT T R AR AR, (d) HAHE T DA R T 2 7] 2%

Fig. 8. Probing structural correlation length by freezing boundary in amorphous systems (271 (a) Pick

an equilibrium configuration; (b) freeze all particles outside of a certain region R; (c) observe different
configurations inside R with the boundary fixed; (d) compare configuration with the initial configuration

near the center of R.
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| (o)
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B9 F OGN RR B P SRR S B0 () RIMERR LI “ %7 BIHEKL T 008 3); (b) midfEfi L “ 4%
MR IE3; () BRI T S5 HAH KT (LR ) 530 0 AR KR (=) MEHER L IR

Fig. 9. The structural correlation length measured by colloidal experiments 1307, (a) The motion of colloid
particles near a fixed ‘wall’ at low packing fraction; (b) the motion of colloid particles near a fixed ‘wall’ at
high packing fraction; (c) structural correlation length (red circles) and dynamical correlation length (blue

triangles) at packing fraction.
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B 10 IRIEIEES KRBT R S 4500 S2 B3] (a) IRtk
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Fig. 10. Local structural entropy S2 and rearranging clus-
ters in colloidal glasses [?3]: (a) Distribution of Sy for all
particles (black squares) for rearranging particles before
deformations (red circles) and for rearranging particles af-
ter deformations (blue circles); (b) rearranging probability
as a function of initial Sa; (c) spatial distribution of par-

ticle So and rearranging clusters.
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Fig. 11. Glass transition curves for different materials ().
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Fig. 12. Structure relaxations and glass transitions for both hard and soft colloidal glass [38]: (a) The self-

intermediate scattering function for hard colloid particles; (b) the self-intermediate scattering function for soft colloid

particles; (c) glass transition curves for hard and soft spheres; (d) same as (c) with volume fraction normalized by

glass transition volume fraction.
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Fig. 13. Dynamical heterogeneity in colloidal glasses formed by hard colloid particles (431 (a) Fast-moving

clusters (large spheres) in supercooled liquid; (b) fast-moving clusters (large spheres) in after glass transition;

(c) the trajectory of a single particle in colloidal glass, the particle is tracked in 3D, the 2D projection is

shown.
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Fig. 14. The structure and dynamics during ageing in colloidal glasses [47]: (a) Mean square displacement

at different waiting times; (b) the size of fastest clusters as a function of time in aging process, black circles

represent the average size of all fast clusters, the red circles represent the average size of the clusters with

irreversible rearrangements.
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Abstract
As a soft matter material, the unique properties of colloidal glasses make it a particularly useful platform to study
fundamental physics of amorphous solids. In the article, we briefly review the connections between colloidal glasses and
molecular amorphous materials by surveying applications of colloids in different aspects of glass researches. And we also

give future directions of colloidal glasses researches in the end.
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