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Comment on ‘‘Critical relaxation of the one-dimensional Blume-Emery-Griffiths model”’

P. O. Weir and J. M. Kosterlitz
Department of Physics, Brown University, Providence, Rhode Island 02912
(Received 6 May 1985)

In a recent paper Achiam [Phys. Rev. B 31, 260 (1985)] analyzes the dynamics of the one-dimensional,
Blume-Emery-Griffiths model using real-space renormalization-group (RG) techniques. We find that his
results for the dynamical critical exponent are incorrect at the tricritical fixed point of the RG procedure.

In a recent article! Achiam uses the real-space renor-
malization-group (RG) method to study the dynamics of the
Blume-Emery-Griffiths (BEG) model in one dimension and
finds the values z=1 and 2 for the dynamical critical ex-
ponent. He uses a generalization of the Glauber master
equation’ to analyze the time-dependent properties. The
three states of the system are described using two coupled
Ising variables, and the dynamics is expressed in terms of
flips of the Ising spins. One expects this procedure to give a
good description of the dynamics, since Ising dynamics is
known to be well treated by this method. Achiam explains
why one of the Ising spin flips does not correspond to a
physical transition in the original BEG model: ‘‘These tran-
sitions are between two states having the same energy. In-
clusion of these transitions does not effect the long-time
dynamics of the model.”” We, however, are unable to
reproduce his results near the fixed point C of his model.
In fact, considering the special case of the Potts model, we
find different values for the parameters needed to calcu-
late z.

In the RG transformation of the left-hand side of the
master equation, one needs to calculate

M-ocme'M,
where we use the same notation as Ref. 1. We find

M'E2A+I'M=[AM(K,)'(Q,;+2,;+1)/2]8 (8
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rather than the result zero of Ref. 1.
The matrix in the above equation has + x2y?w? as its first

two diagonal elements, which are certainly not of low order.
This seems to imply that new terms are generated in the
RG procedure, or in other words that the subspace of
operators being considered is not closed under the RG
operation. The above equation is intuitively quite reason-
able, since it says that only when all the u variables are 1,
that is, the o spin flip really corresponds to a physical tran-
sition, does one recover the simple Ising result.

We further consider the special case of the BEG model
which gives the three-state Potts model. We choose K =3 J
and A=4J or y =x¥* and w =+2/+/x, again in the notation
of Ref. 1. In this system, there is only one fixed point
which is tricritical (point C in Ref. 1). We find at this fixed
point that $=1 and wf.= {-, which appear in the renormal-
ization of the right-hand side of the master equation. This
would imply that AS/w$ =4, which gives z{ =2. The A fac-
tor is not defined, since we generate extra terms in the RG
transformation of the left-hand side as mentioned above.

We conclude that the result z=1 obtained in Ref. 1, at
the fixed point C, is suspect, since even if the problem that
seems to occur in the definition of AS could be overcome,
the variable u relaxes with z =2. One could thus never ob-
tain z = 1, since this will always correspond to a faster relax-
ation mechanism. In fact, in a recent paper,’> we speculate
that z=2 for any one-dimensional spin model, provided
that the dynamics can be described in terms of Ising spin
flips.
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