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1 Introduction

Complex materials, such as wormlike micellar solutions, often exhibit remarkable rheological be-
havior in shear flow. Shear banding is one of such phenomena whose spatio-temporal structures

have been attracted much attention in recent years.

2 Model

We numerically investigate the spatio-temporal behavior in wormlike micellar solutions under
shear using a time-dependent Ginzuburg-Landau model[l].In Fig.1, we display a stress-strain

curve in homogeneous states. The region dogy /0% < 0 is unstable and shear bands appear.

3 Results

In Fig.2, we show the erratic temporal fluctuations of (§)(t) and some snapshots of ®(r,t)
(composition) and 4(r, t)(shear rate) at fixed shear stress. The large-amplitude fluctuations and
highly unstable interfaces between bands are more pronounced closer to the coexistence curve
in one phase region. In Fig.3, we present the temporal fluctuations of (oy)(t) at fixed shear
rate. Appearance of irregular “beats” is in accord with recent experiments|2,3].
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Figure 1: Stress-strain relation for wormlike micellar solutions in homogeneous states.
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Figure 2:
(0zy) = 5.4. From left to right, u = —6,—4, —2,respectively. u = N/2(2y — 1) ,x the interaction

parameter.
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Time evolution of the average shear rate (¥)(t) and snapshots of 4(r,t) and ®(r,t) for

Figure 3: Time evolution of the average shear stress (o;,)(t) and snapshots of ¥(r,t) and ®(r,t) for

(%) =04 . u=—6.
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