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1 0 ~ 1 ~  (K-') 

FIGURE 4 Plots of rotational diffusion coefficients versus the reciprocal temperature 
in the mesophases of 40.8. using T& given by Szabo (ref. 24). x and 0 denote 
D,, and D,, respectively. 

D, increases continuously in the nematic and smectic A phases, re- 
sulting in an R value of -1 at the smectic A-B transition. In the 
smectic B phase D, is larger than D,, giving an unreasonable R value 
of -0.24; moreover the magnitude of D, is comparable to that of 
D,, in the nematic phase. 

Using both the S ~ a b o * ~  and the Agostini et al.I6 estimates for T&, 
when the full expression for eq. (9) is used an additional set of real, 
positive solutions for R is found. However, this set of D,, and D, 
values does not appear to be physically acceptable for a number of 
reasons. They indicate a strong frequency dependence for J ,  and J 2 ,  
in contradiction with experimental observations; D,, and D, are both 
low (-lo6 s- l  and -los s-l respectively), also the rotational diffusion 
coefficients increased with decreasing temperature in the smectic B 
phase. 
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346 R. Y. DONG AND G .  M. RICHARDS 

It would then appear that the present data is incompatible with the 
S ~ a b o ~ ~  approximation for kPq and T;,. The Agostini et a1.16 approx- 
imation for pZ4 and ?i4 generally gives reasonable results, although 
it should be realized that the rotational diffusion coefficients obtained 
are very sensitive to the relative magnitude of the spectral densities. 
It is also surprising to see that D,, decreases faster than D,, resulting 
in a decrease in R with decreasing temperature. It remains to be seen 
whether these rotational diffusion coefficients can be verified by direct 
measurements such as dielectric relaxation study.31 
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