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Abstract. A rnixture of two types of super-pararnagnetic colloidal particles with long-range dipolar inte r­
act ion is confined by gravity to a flat interface of a hanging water droplet. The particles are observed by 
video rnicroscopy and the dipolar interaction strength is controlled by an external magnetic field . The loeal 
structure as obtained by pair correlation functions and bond order statistics is investigated as a function of 
systern ternperature and relat ive concentration . Although the system has no long-range order and exhibits 
glassy dy nall1 ics, eliff'erent types of stab le crystall ites coexisL. T he local oreler of ('h e globally elisorelere el 
structure is expla ineel by a small set of specific crystal structures . T he statistics of crystal unit cells show a 
continuous increase of local oreler with decreasing system ternperature as weil as a dependence on samp ie 
history anel local cornposit ion. 

1 Introduction 

Many systems show a dynamic arrest as revealed by a 
drastic increase of viscosity. T his phenomenon of kinetic 
vitrifica tion may take place even when a phase transition 
into a long-range ordered state is possible and eventu­
ally may occur under appropriate conditions; examples 
are mono disperse hard spheres [1] , semicrystalline stacks 
of lamellar crystals in polymers [2] or binat-y mixtures in 
metal a lloys [3]. 

It appears obvious that disordered structure and dy­
namics are related. One example for a elose formal connec­
tion between structure and dynamics of a glass-forming 
system is provided by Mode Coupling Theory (MeT), 
since the only input into the MeT equations is the static 
structure factor [4,5]. Nevertheless, the microscopic con­
nection between structure and dynamics is st ill under 
strong debate [6- 8], especially the question how crystal­
lization is connected to vitrificat ion and dynamical hetero­
geneity [9 ,10]. Simulations [10] suggest that crystallization 
plays a key role for the glass transition. The a uthors pro­
pose that "liquicls tend to order into the equilibrium crys­
LaI, buL frusLratioll errecLs 0 [' locally favored shorL-range 
ordering on long-range crystalline ordering prevent crys­
tallization and help vi t rification". 

It was found in experiments [11], simulations [12], and 
theory [13] that glassy systems in 2D exhibit the full range 
oE glass phenomenology known in three-dimensional glass 
formers, both in dynamics and structure. However, in ex­
periments, glassy behavior in two dimensions is only pos-
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sible by introducing polydispersity [13]. The simplest form 
of polydispersity is that oE a binat·y system, which may of 
course also turn into binary crystal structures. 

In experiments, colloidal glasses have the advantage 
over atomic systems that, besides statistical averaged in­
formation about the local structure, "quasi-atomic" reso­
lu tion is provided by microscopy [6 ,11] . 

The binary co11oidal 2D system invest igated here con­
sists 0 1' a rnixtul'e oI part icles with two difl'erent magnetic 
moments. It exhibits all typical phenomenological features 
of a glass former, e. g. drastic increase of relaxation t imes 
for increasing interaction strength, no long-range order , 
and dynamic heterogeneities [11]. The dynamics of the 
system was compared with MeT and good agreement was 
found [13]. Partial elustering of small particles was ob­
served [14,15] due to the nonadclitivity of the dipolar bi­
nary potential. This leads to a heterogeneous distribution 
of partiele composition , which resul ts locally in a coexist­
illg variety oI ~Illall al'eH~ witli di fferent unclerly iug crysLal 
structures. Thus, heterogenous distribution of small pat"ti­
eles suppresses long-range order. Extended stable crystal 
structures for 2D binary dipoles were found in T = 0 
lattice sum calculations [16,1 7]. Especia11y a11 10ca11y 01'­

dered structures discussed in this paper were predicted to 
be stable. 

The idea that the disordered structure of this system is 
made up from particular substructures (triangular struc­
tures) was origina11y discussed in [18]. However, in this 
paper we suggest that the local ordered structure origi­
nates from the tendency of the binat·y mixt ure towards 
crysta11ization. 
















