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Haussmann and Dohm Reply:In their Comment, 15
Goodstein, Chui, and Harter (GCH) [1] calculate the
specific heatC(T, Q) of “He nearT, in a heat current -
0 using thermodynamic and scaling arguments. They
find an enhancemenAC = C(T,Q) — C(T,0) that is
considerably larger tharAC calculated previously by
us [2] within a renormalization-group (RG) calculation.
GCH claim that we may not have calculated the proper
specific heat anomaly but do not say why. Here we
clarify this issue and explain therigin and size of the
apparent discrepancy. i

It is known from thermodynamics that any specific
heatC, = T(dS/dT), depends on which variablg is 0 .
kept fixed when taking the derivative of the entrofy 0.0 0.5 1.0
with respect to the temperaturB. In superfluid “He Q/Q,

at finite Q there exist both a finite superfluid velocity . . -
v, and a superfluid curren,. Consequently, there ;I(g/é Scaling function of the specific-heat enhancement

. , ot ) = (—1)*AC(T, Q) at constantv, (lower solid line)
exist at least three different specific hedts, C,,, and  and constant, (upper solid line). The result of Ref. [1] at
Co. Close toT, we have [1,2]Q ~ J, which implies  constant/, is shown as a dashed line.
Co = C;, while C,, is different. Previously we found ) ) o
it natural to consider a plane-wave structure of the order The question of an experimental verification of these
parametef¥ (x)) = n exp(ik - x) wherefk/m = v, is preQ|ctlons has not yet been discussed [1,2]. Slnce
fixed. Thus we calculated [T, (T, Q). An appealing € iS controllable quite accurately, &hermodynamic
feature ofC,, is that, unlikeAC; , AC,, constitutes a pure Mmeasurement ofCy = C,, is presumably easier than
fluctuation effect with a vanishing mean-field contributionthat of C,.. The latter, however, may be measurable in
[2]. On the other hand, GCH calculat€y (T, Q) which @ dynamlc(gecond—gound) experiment with t'he'second—
differs from C,, even at the mean-field level. Thus it is Sound velocitye, being perpendicular 1@ as indicated
not surprising that the GCH result differs from ours. by inspection of the linearized hy_drodynamlc equations
The size of the apparent discrepancy is determineg®f Ref. [5]. As a gener_a_l reservation we note, however,
by a proper RG calculation of;. As previously [2] that the pregﬂcted specific-heat anomal¢' nearT,(Q)
we may calculateC; via the temperature derivative of (corresponding t@.) may be partly masked by the onset
(W |2) (T, x) where nowJ,(T, k) = [£(—20)]"2f;(x) is of d|55|pat|0n atT.(Q) < T\(Q) as detected in recent
kept fixed, withr = (T — T))/T, k = ké(—21), and  €xperiments [6].
&(r) = &pt~7. The scaling functiory; (k) is known [3]
in one-loop order. Inverting,(x) yields k as a function
of T at fixedJ,. The resulting enhancement
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is best illustrated in terms of the scaling functigi, Institut fuer Theoretische Physik
shown in Fig. 1 (upper solid line). Itis considerably larger Technische Hochschule Aachen
than f,, calculated previously [2] (lower solid line). The  D-52056 Aachen, Germany
analytic expression of;, will be given elsewhere [4]. In
the limit 0 < Q. corresponding to the approximation of Received 5 February 1996 [S0031-9007(96)00666-7]
GCH we find the structurg(Q/Q.) = a(Q/Q.)* where  PACS numbers: 67.40.Kh, 64.60.—i, 67.40.Bz, 67.40.Pm

the coefficients:; anda,_ constitute a universal ratio ) : .
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aj/a,, = (1 + v)/(1 —v)=5.08,
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