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relationship or correlation amongst themselves, then fewer fitting functions will be 
necessary. This lies at the heart of the difference in these estimates, and perhaps 
sheds light on why (27) is sharper. One additional point should be mentioned, that 
(27) is an intrinsic measure. It does not include the extrinsic affect mentioned in 
connection with (21). In  practical terms this would permit unnatural correlations a t  
scales larger than the integral integral scale. This is deemed unimportant in any real 
situation. 

Finally, we remark on a concern which the reader may have. Are the numerical 
estimates of dimension robust under increasing spatial resolution of the flow T To 
answer this we first point out that the working definition of d,, through (3) and (4) 
lead to d,, = 512 and 320 for grids of (12)2 x 32 and (32)3 respectively. Clearly, even 
neglecting energetically unimportant modes raises d,, by almost a factor of 2. 
However, we note that the energy curve for r = 70 (figure 1 )  is very flat for large 
values of energy cutoff. Thus this error in d,, is of the same order as taking the cutoff 
in energy not at 90 % but, say, a t  88 % and thus not of real significance. Second, we 
re-emphasize that for the larger values of r that we have considered, we have based 
our estimates on a small number of exponents and this is likely to be a greater source 
of error. For the smaller values of r the flow is completely resolved and here we have 
calculated all the exponents and the dimension estimate is precise. 
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authors gratefully acknowledge the use of the Pittsburgh Supercomputing Center a t  
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