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region in figure 17 reaches about 1.6L- for T = 2 and a = 0.7,  decreasing slightly 
for higher values of a or lower values of T .  An important result of the theory, clearly 
present in the experimental observations, is that there can be an abrupt change of 
sign of Reynolds shear stress a t  a plane where the velocity gradient is non-zero. The 
prediction of small negative Reynolds stress induced in the uniform flow near this 
plane, while not observed explicitly in the present experiments, is not inconsistent 
with the measured results. 

I n  general then, the magnitude and extent of the negative-uw region are similar 
in the analysis and in the measurements. Closer comparisons are not justified in the 
present case and better agreement could not be expected considering the assumptions 
necessary to make the comparison. 

The chief conclusion from the present study is that irrotational fluctuations can 
create turbulent stresses in a region of mean-velocity gradients and that, for low strain 
ratios, this effect can be estimated using linear rapid-distortion theory. The effects 
are small in the longitudinal intensity and are most easily detected in the growth from 
zero of turbulent shear stress in the region affected. The effects of intermittency, 
inevitably present near the free boundaries of turbulent regions, are important in 
comparing predicted and measured results and further work, possibly involving 
higher strain ratios, should incorporate conditional sampling techniques to identify 
more clearly the processes inside and outside the fluctuating vorticity boundaries. 
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visitor at DAMTP in Cambridge. Thanks are due to Mr David Cheesely for his help 
with construction of the apparatus and to others in DAMTP for this arrangement. 
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an NSERC (Canada) grant. We are grateful to the referees for their comments. 
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