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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 particles we used (d=93
nm, ®=0.34) were prepared in our laboratory from polystyrene dispersed in water as solvent.
By the application of shear the dispersion can be ordered forming 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 [5,6,7]. The observed
structure differs from typical equilibrium structures like fcc or bcc. In order to obtain the
intensity distribution along the Bragg rods a Couette cell as well as a disk shear cell can be
used. A possible explanation starts from the reciprocal structure of a shear induced hexagonal
layer of colloid particles as shown in Fig. 1. In this figure the axis of flow is indicated.
Rotations about this flow axis are called a-rotations, about an axis perpendicular to it are

named B-rotations in the following.




Since the concept has not been checked experimentally we checked it during our last

campaign. Fig. 2 serves to analyze Bragg reflections. It shows Bragg rods which are

intersected by the Ewald sphere (more a plane for small angle scattering) by a-rotations

and B-rotations. For B-rotations the point of intersection of rods crossing the B-axis

((11);(12) etc.) is not moved by a variation of . With B-rotation it is not possible to

measure the intensity along the rods (11) or (11) which belong to the first ring. On the

other hand, the intensity along these rods, as Fig. 2 shows, can be determined by a-

rotation. Thisis one reason why we preferred to use a-rotation in our previous neutron

studies. In passing we note that with the Couette cell commonly only B-rotations are

carried out [8].
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Fig. 1: A hexagonal layer in reciprocal spacewith Miller
indices, a- and B-axes are indicated

Fig. 2: Tow possible orthogonal directions of
intersecting the Bragg rods by the Ewald plane
(sphere). The direction of shear flow isindicated
by an arrow. The orthogonal axes for rotations of
type a and P are indicated. For B-rotations the
Ewald plane do not change the height of the

intersection for therods (11) and (11).




Fig. 3 shows the | dependence of the

intensity distribution for the Couette 000
cell aswell as the rotating disk cell for 1500
a B-rotation. The system at rest as g 0
observed by synchrotron scattering is - o

described in [6,7]. The upper part of

Fig. 3 describes the intensity along the S
rod (01) for the Couette cell (B-

rotation). The part below shows the i I
intensity distribution for rod (11)on the . :://
rotation axis as a function of the angle § ] WM/»M/
B for both a (Couette and rotating disk)
cell. ®C ® @ % = =
rotationwirke B
Fig. 3
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