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Coherent Scattering from Polymer Melts

In a recent paper, Richter ef al.' report meas-
urements of the dynamic coherent structure fac-
tor S n(g,t) of a labeled polydimethylsiloxane
melt and the results of a computer simulation of
a polymer melt consisting of very short chains.
They conclude that the theory of reptation®”® is in
qualitative disagreement with their results and
that “a new approach to the dynamics of entangled
polymers is called for.”

We start by drawing attention to Eq. (5b) of Ref.
1 where the term ¢2D?/36 has been incorrectly
omitted (here D is the tube diameter). This term
is not small compared to the one retained, and
the correct expression (Eqs. 3.12-3.14 of Ref. 3)
is plotted in Fig. 1 with the choice of parameters
discussed below. There is a strong q dependence,
contrary to the claims® of Richter et al.

The values of the parameters / and W, in the
notation of Ref. 1, were obtained from previous
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FIG. 1. Polarization decay P(H) =Scon@,t)/Scon @, 0)
from Ref. 3, where H is the applied guide field and 100
Oe=>1.,9%10"? gec.
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experiments.”® We estimate D to be around 40
A, using viscoelastic data® and the Doi-Edwards
theory.*® It is clearly stated in Ref. 3 that for
gD >1 the simple Rouse behavior is recovered.
The values of gD in the experiment lie in this re-
gime. Thus the comparison by Richter et al. of
the reptation formulas with experiment is ren-
dered otiose. The only criterion for the onset of
characteristic reptative effects, however, is that
R, the polymer size, be larger than D, which is
not the range of validity (1/R «<gq <«<1/D) of Egs.
3.12-3.14 of Ref. 3.

For Richter ef al. to retain their conclusion,
they must show that the tube diameter is much
less than 20 A so that gD <1. This would contra-
dict a large body of experimental data.*® In con-
clusion, the experiment does not appear to refute
the existing theory.
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