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Fig. 1. (a) Schematic of experimental setup: a mono-
layer of colloidal suspension (spheres and ellipsoids
mixture) confined between two coverslips, making a
quasi-2D sample; (b) bright-field microscope image of
the colloidal suspension for ¢ = 0.38.

0.50, 0.53, 0.61, 0.63, 0.65, 0.67, 0.72, 0.75, 0.77.
i RAERT e AT PR, FLIERE S 100 W /s, &S0
£ 10 s, 2S840, M9 3 /s, 1EEEHHH 1000 s.
B S LA FH IR 1B R R T SR B 8 AR T AE A
[e Bk 2] 16 57 8 A U2, 500 BT S5 4k 2R 10 45 4 R sl
AT AT E RIS

3 BRE5T®
3.1 {RREVEEHIFE

PR R AR R AR Th ) — A 2 R AL i A 4
) EORFFEF RS, N 1 W A ER 5 [ BRVE 75
B o 3 RE P G, BATE e b 1Ak
A A2 23 A7 R AL

g(r) = (1/n2) {p(r+ Ar)) {p (1)),
N(t)

Hn RoRRF 5B, p = ) 8(r —ri(t) Fow

R TR T 405, () Bt T A1 )L P4,
10 5045 B8 MO O T 8 B B T — A
U s B A B S T M 0550 2 4400
TURRIEARR o T 41 B S A b D)
B BRI B O, g(r) HOREAR B 2,
B R T A KR RS, B, B
U K B BT, g () 2 K TR 5 ST 2

e

10

g(r)
»
13

_/\,—___ 0 0.4 0.5 0.6 0.7 0.8
0 . ! ¢ ]
0 5 10
r/pm

2 RRESAMEE g (r), AR LRI E ¢ ik
WM 0.38, 0.50, 0.53, 0.61, 0.63, 0.65, 0.67, 0.72, 0.75,
0.77; 4 B9 % THAR 73 %5 ¢ N X B RIA2E 1] 43 AT B A 38—
WU e gy

Fig. 2. Pair-correlation function g(r) for spheres at
different area fraction ¢ (from bottom to top: 0.38,
0.50, 0.53, 0.61, 0.63, 0.65, 0.67, 0.72, 0.75, 0.77). The
inset shows g1, the height of the first peak of g(r), as

a function of area fraction ¢.
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Fig. 3. Snapshots of voronoi diagram corresponding to the systems of ¢ = 0.38 (a) and ¢ = 0.63 (b)

respectively. The color code indicates the number of nearest neighbors for particles (see the legend).
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Fig. 4. Snapshot of local order parameter, vg;, for ¢ = 0.38 (a), and ¢ = 0.63 (b).
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Fig. 5. Mean squared displacement of particles for dif-

ferent area fractions.
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dotted line represents the fitted glass transition point.
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Abstract

The nature of glass and glass transition are considered to be one of the most fundamental research problems in
condensed matter physics. Colloidal suspension provides a novel model system for studying glass and glass transition,
since the structures and dynamics of a colloidal system can be quantitatively probed by video microscopy. Traditional
systems for studying glass transition typically are single-component systems composed of either isotropic or anisotropic
colloidal particles. Recently, glass transition of mixture of isotropic and anisotropic colloids has attracted great attention,
such as the observation of rotational glass and translational glass, and the establishment of the two-step glass transition.
Similarly, computer simulations have also shown that mixture of isotropic and anisotropic colloidal particles could
manifest interesting, new glassy behaviors. However, the experimental study of the glass transition in such a colloidal
mixture is still rare. In this paper, we experimentally investigate the glass transition of a binary mixture of colloidal
ellipsoids and spheres. The colloidal spheres are polystyrene microspheres with a diameter of 1.6 um, and the ellipsoids
are prepared by physically stretching from polystyrene microspheres of 2.5 pm in diameter. The major and minor axes
of the as-prepared ellipsoid are 2.0 ym and 1.2 pm, respectively. The mixture is confined between two glass slides to
make a quasi-two-dimensional sample. To prevent the mixture from crystallizing, the mixing ratio of ellipsoids and
spheres is chosen to be 1/4 in number, which is similar to the mixing ratio used in the classical Kob-Anderson model of
binary sphere mixture. We systemically increase the area fraction of colloidal mixture to drive the glass transition. We
then employ bright-field video microscopy to record the motion of the particles in the colloidal suspension at a single
particle level, and the trajectories of individual particles are obtained by standard particle tracking algorithm. Through
the analysis of radial distribution function, Voronoi diagram and local order parameter, we find that the ellipsoids can
effectively inhibit the spheres from crystalizing, and the structure of the system remains disordered when increasing the
area fraction. For dynamics, mean square displacement and self-intermediate scattering function are calculated. We find
that the dynamic process of the system slows down substantially when increasing the area fraction, and the relaxation
time of the system increases rapidly and diverges close to the glass transition point predicted by the mode coupling
theory. Moreover, we analyze the fast particles that participate in cooperative rearrangement regions (CRRs) in the
system, and find that the shapes, sizes and positions of CRRs are closely related to the locations of the ellipsoids in the

system.
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