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Comment on “Heat-Flow Induced Anomalies 9.0
in Superfluid *He near T," g 80}
B 70
In a recent Letter [1], Haussmann and Dohm (HD) S 6.0
presented a renormalization group treatment of tHe ~ 30r
lambda transition in a heat curre@t In this Comment, g 40 1
we use simple arguments that yield the same critical ?": 30T
point exponent for the depresse),, and nearly the s 207
same critical velocity, but indicate that HD may not have 3 ;g i

calculated the proper specific heat anomaly. 00 02 04 06 08 L0
NearT),, the heat current is given b = —p,v,ST in ' ’ T Q. ' '

standard notations of the two-fluid model. Of the terms
in Q, only p; andv, may be singular, so for the purpose
of computing exponents, we Writ@. ~ (p.v2./2)/vg..
The numerator is a singular term in the free energy )
density, and every such term goes to zero inversely as the W& now turn to the heat capacity anomaly. Under
correlation volume, i.ep,.v2 ~ ¢ ¢. The denominator superfluid flow the free energy per unit volume is in-

FIG. 1. The scaling function discussed in the text.

is given by [2] creased by [4NF(T,v,) = p,v2/2. AtconstantQ, the
proper free energy to use B(T,q) = F — 0,49, where
vie = —i(h/m)|\Vyl/y ~ |Vel/, (1) q = psvs. The molar heat capacity change is

_ 2 2. _ _ 20 2 27,
where m is the atomic mass ofHe. Thuswv,. has AC (TVO"A®/0T7); [TVa~(—q°/2ps)/0T"];
the character of an inverse length. Since the correlation = £(¢ + 1)Q*Vi~“*? /(2pyS°T3) = f(Q/ Q) *

length is the only relevant length at a critical point, _ 2
Vse ~ é:fl ~ 1Y, wheretr = (T,\ _ T)/T,\. Thus Qc — f(Q/Qc) - 92(Q/Qc) [J/mOIe K], (6)
E74 or where p, = pot®, po = 0.37 g/cm?, S = 1.58 J/gK,
(=2 - a)/3=v, a is the heat capacity expo-
T)(0) — Tx(Q) ~ Q"D (2) nent, v = 27.38 cm®/mole is the molar volume, and
o _ Q. = 7580t* [Wcm 2] [1]. The dashed line in Fig. 1
which is the same result arrived at by HD. is the scaling functionf(Q/Q.) of HD. The solid line

Equation (1) envisions a wave-function-like order pa-js our result which is based on the two-fluid model
rameter which, in uniform flow has the forg = Yoe’*,  neglecting any dependence pf on v,. It is not clear
where 7 is a space vector and is related tov, by to us why the HD calculation differs so little from these
O, = ﬁf(/m_ The order parameter is governed by a dif-Standard arguments in its other principal results, and so

ferential equation [3] much in the predicted heat capacity.
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Equation (4) may be compared to the results of HD  pacs numbers: 67.40.Kh, 64.60.—i, 67.40.Bz, 67.40.Pm

vee = [1/3/6 — 0.011212°%/mé = 70.3t" [m/sed. [1] R. Haussmann and V. Dohm, Phys. Rev. L&®, 3060
5) (1994), and references therein.

. . . 2] D.L. Goodstein, States of Matter(Dover, New York,
The difference is due almost entirely to the fact that HD’s g 1985), p. 483. (

critical velocity is the consequence of a stability criterion, 3] v L. Ginzburg and L. P. Pitaevskii, Zh. Eksp. Teor. Fiz.
dQ/dvg = 0, rather than simply the velocity that drives 34, 1240 (1958) [Sov. Phys. JETP 858 (1959)].

l/|? to zero. The same criterion gives a fact/+/6 in [4] I.M. Khalatnikov, Zh. Eksp. Teor. Fiz57, 489 (1969)
Eq. (4). [Sov. Phys. JETRO, 268 (1970)].

0031-900796/77(5)/979(1)$10.00 © 1996 The American Physical Society 979



