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Wexler et al. Reply: In the preceding Comment [1], This is the renormalization of circulation by quasiparticle
Sonin claims that some publications by us [2—4] reaclexcitations that leads to the result of Ref. [3], and which
an incorrect result for the transverse force on a vortex imeduces the effective circulation of the fluid to the circula-
a superfluid. Sonin argues that the cause for this erraion of the superfluid component only.
is that we do not consider the effects of quasiparticle Finally, we open the question on whether the origin
excitations and impurities. of the puzzle is related to a well-known ambiguity in
Let us start from the latter point. Some of the resultshydrodynamics: a description of a sound pulse is not
presented before [2,3] do not explicitly include disorderunique [11]; the Lagrangian and Eulerian descriptions
effects, and this, strictly speaking, may restrict theirare related by a nonlinear transformation that introduce
validity to bulk superfluids or ultraclean superconductorsa certain amount of backflow to second order in the
Yet preliminary calculations indicate a certain degreeperturbations. We believe that a more detailed analysis
of insensitivity to disorder in the determination of the may further illuminate the discussion.
transverse forces [5]. We fail to understand why this point The microscopic global approaches [2,3] and the ther-
is raised in the context of the preceding Comment, whichmodynamic demonstration [4] have ruled out the addi-
deals entirely with superfluids, and which does not seentional transverse force. Those approaches have bypassed
to offer any further insight into this problem. In fact, the ambiguity in hydrodynamics, therefore giving a detail-
Sonin does not get into this issue any further, either herensensitive prediction on the transverse force.
or in previous publications [6].
The effects of quasiparticle excitations are, howeverc \wexler
included in our formulation. The fact that the normal fluid  pepartment of Physics, University of Florida
does not exert a transverse force on the vortex should not Gainesville, Florida 32611-8440
be confused with the effect of quasiparticle excitations. In
fact, from the original two-fluid model of Landau [7], itis D.J. Thouless
understood that quasiparticle effects are responsible for Department of Physics, University of Washington
the renormalization of the fluid densipyto thesuperfluid Seattle, Washington 98195-1560
density p; in most transport properties. This is explicit
in Wexler's calculation of the superfluid velocity part of P.
the Magnus force [4]. Thouless, Ao, and Niu [3] also take
this into consideration when the normal fluid is considered
irrotational (we will come back to this later). Q. Niu
Sonin bases the criticism of Refs. [2—4] on the fact that pepartment of Physics, University of Texas
a detailed demonstration of the asymmetric scattering of Austin, Texas 78712
phonons by a vortex is missing in Ref. [8]. The primary
goal of Ref. [8] was the determination of dissipative ef-Received 9 September 1998 [S0031-9007(98)07681-9]
fects caused by phonons. Whether or not the approximaf@ACS numbers: 67.40.Vs, 67.57.Fg
and phenomenological method used there is suitable for
the transverse effect was a secondary issue. The exact ex-
pression for the transverse forces at finite temperatures wa
later obtained from microscopic [3] and thermodynamic 4276 (1998).
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