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quantized fields (or in the space of the zero-
component field $\phi$), we selected the state ${| +

\rangle}$ as the vacuum state
$|0\rangle_{\mathrm{T}}$, where ${| + \rangle}$ is
the unperturbed ground state. With this choice, the

quantum fluctuations $\delta A^i$ describe the
symmetric quantum fluctuations of the field $A^i$.\

In the approach presented here, the number of
particles is defined by the number of particles

contained in the condensate, and the problem to
define the vacuum state is avoided.\ A second
limitation arises from the fact that the limit

$c^2\rightarrow0$ was taken; this leads to a limit of
the number of physical degrees of freedom [@griep]
which is intrinsically connected to the system. This
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quantity can easily be calculated and is then in
agreement with the number of first-quantized
physical degrees of freedom. The origin of the

contradiction between the number of physical degrees
of freedom (in first quantization) and the number of
physical degrees of freedom (in second quantization)
is, however, not the number of degrees of freedom of

the field, but rather the number of degrees of
freedom of the Hilbert space. The problem is that the

infinitely many components in the state ${| +
\rangle}$ are physically redundant as the first-

quantized state. The number of physical degrees of
freedom turns out to be the same as for a system of
two noninteracting bosons. In order to clarify this
point, we could have chosen another basis for the
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state ${| + \rangle}$, for example, we could have
chosen the unperturbed eigenstates ${| 0

\rangle}_{\mathrm{T}}$ and ${| - \rangle}$ instead
of ${| + \rangle}$, for example. Then, we would have

found the additional physical degree of freedom at
the edge of the system of two bosons to
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