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its, edited by A. Zichichi (Plenum, New York, 1977).
'In the case of a global U(1) symmetry, additional

fluctuations will be produced by large-scale variations
of the Goldstone field [see A. Vilenkin, Phys. Rev.
Lett. 48, 59 (1982)]. However, the fluctuations pro-
duced by the strings are greater by a factor of in(t/Aj
-100 and therefore dominate. The Goldstone field
mechanism in its pure form (without strings) operates
with spontaneously broken, simply connected global
symmetry groups, such as SU(N) with N) 2.

' The required magnitude of &p, depends on the behav-
ior of closed loops (Ref. 4). In different scenarios the
value of Gp, may vary from 10 to 10 5.

A. Vilenkin, Nucl. Phys. 8196, 240 (1982); G. Laz-
arides, Q. Shafi, and T. Walsh, Nucl. Phys. 8195, 157
(1982) .

Another way to see the character of vacuum struc-
tures of the model (7) is to note that the ground state
consists of an infinite number of disconnected points,
0 = 2~n, and we must have domain walls. However, ~

is defined only modulo 2', and thus different domains

do not have to be completely separated by the walls.
Domain walls can have boundaries on which ~ is unde-
fined and, therefore, p=0. These boundaries are vacu-
um strings.

Q. Shafi, private communication; T. %. B. Kibble,
G. Lazarides, and Q. Shafi, to be published.
' We d.isregard the possible dependence of m on tem-

perature.
A. E. Everett, Phys. Rev. D 10, 361 (1974).

' After this paper was submitted, we noticed a paper
by P. Sikivie I Phys. Hev. Lett. 48, 1156 (1982)] dis-
cussing the vacuum structures in axion models. Sikivie
appears not to have noticed the presence of strings;
however, he shows that in axion models with N quark
flavors there are N types of domain walls, so that the
Higgs phase changes by 2n/N across each wall. (Our
model of Eq. (7) corresponds to N=1.] In this case
each string is connected to N different domain walls;
the cosmological evolution of the system is more com-
plicated and may lead to conflict with standard cosmol-
ogy
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In Table I, Ford and Browne's calculated values
for R(2) and R(3) should read as 8.28 and 8.26,
respectively, not as 3.28 and 3.26. The symbol
in the denominator of Eq. (2) should bep„

UPPER-HYBRID WAVE COLLAPSE. L. Stenf1.o
[Phys. Rev. Lett. 48, 1441 (1982)].

Equation (2) should read
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