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Report: 
 
The structural behavior of electrostatically stabilized latex spheres was studied by using light 

(LS) [1,2], and small Angle neutron scattering ( SANS) [3,4]. The particels can be ordered by 

shear in hexagonal layers. The stacking sequence of the layers, which is accessible by 

measuring the intensity distribution along Bragg rods, defines the structure of the crystalline 

dispersion [6,7].The particles we used (d=93 nm, �=0.34) were prepared in our laboratory 

from polystyrene dispersed in water as solvent. The observed structure, which the hexagonal 

shear ordered layers accept, differs from typical equilibrium structures like fcc or bcc. In order 

to obtain the intensity distribution along the Bragg rods we rotated the measuring cell  (see Fig. 

1), the model we used is explained in [4]. We observed that rotating the measuring cell at rest 

and increasing the shear rate leads to  a similar behavior. Starting from ordered layers at rest 

with six-fold symmetry we slowly increased the shear rate. A few minutes after turning the 

shear on the crystall as well as the six-fold  symmetry will be destroyed at very small shear 

rate. 
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Further increasing the shear rate results in an induced correlation 

of the layers and the  reflexions  will be ordered again (shear 

induced order) [8].We suppose, that the reorganized shear 

induced structure as shown in Fig. 2) depends on the yield stress. 

Below this point the dispersion exhibits a viscoelastic range, in 

which the elastic property is predominant. The crystall will be 

destroyed wen it is sufficiently deformed. Fig. 2a) shows the 

Bragg reflections of the layered sample at rest. In Fig. 2b) the 

same reflections are shown as obtained with a shear rate 

•
γ =0.01/s. Fig 2c) shows the same sample at a higher shear rate 

•
γ =20/s, and as the shear rate is further increased a layer-like 

scattering pattern is observed again as shown in Fig. 2d). 

 

 

 

Fig. 1 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
      
  

Fig. 3 shows the l dependence of the 

intensity distribution for the two types of 

Bragg rods for the first time for a shear 

induced ordered layered system after 

turning the shear off (at rest) observed 

by synchrotron scattering.As described 

in [6,7] we found that the rods (h-k) = 

3n, n integer, have their maximum at 

l=0, 1, 2,…. . By contrast, the maximum 

for the rods with (h-k) = 3n ± 1 was 

found at l =0.5, 1.5, ….. . This also 

proves the correctness of our assumption 

that the layers are correlated in a 

“random stacking” pattern. 
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