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Comment on "Bulk Superconductivity at 91
K in Single-Phase Oxygen-Deficient Perovskite
Ba2YCu 309 —b"

TABLE II. Comparison of quantities derived from the pa-
rameters of Table I with measured values. All quantities in the
equations are in cgs units except p, which is in ohm centime-
ters.

The coefficient of the electronic specific heat, the Som-
merfield constant y, figures importantly in the properties
of superconductors. Cognizant of this, Cava et al. '

recently estimated y for the ceramic superconductor
YBa2Cu309 —~ from critical-field and paramagnetic-
susceptibility data. They reported that the choice
3 ~ y( 5 mJ/(mole-Cu K ) is consistent with available
data. However, as part of our study of the heat-
capacity jump near T„we found the data in that Letter
to be inconsistent with such a choice. In particular, the
temperature-independent paramagnetic susceptibility of
YBa2Cu309 —$ as reported in the caption of Fig. 3 in

Ref. 1, is Zp =3.1 && 10 emu/(mole-Cu Oe). The rela-
tionship between y and the spin susceptibility in the
free-electron model yields
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TABLE I. Measured parameters.

Quantity

Resistivity at T„p
Sommerfeld constant, y
Critical temperature, T,
Specific heat jump, h, C~

Value

200 pA cm
3 x 10 erg/cm K
90 K
4 x 10 erg/cm K

Source

Ref. 1

This work
Ref. 3
Ref. 2

y —,
' (xka/pH) Z, =23 mJ/(mole-Cu K ).

Core corrections increase this to 30 mJ/(mole-Cu K ),
outside the range reported by Cava et al. '

by a factor of
6-10.

We comment here that a considerably larger value of
y, chosen to be consistent with the heat-capacity jump,
leads to estimates that agree with measured values to
within 20%. In Table I, we list the input parameters
used in the analysis. Using these parameters and stan-
dard expressions for type-II superconductors in the dir-
ty limit, we report the critical fields and characteristic
lengths for YBa2Cu309 —~ in Table II, along with mea-
sured values when available. The density of states corre-
sponding to our choice for y is g(EF) =4.5 states/(eV
Cu-atom).

The density of states is rather large and the
Ginzburg-Landau coherence length quite small. These
imply a large eAective-mass enhancement. If we take
the density of carriers to be n =9x10 ' cm, as sug-
gested by recent ac Hall measurements, we find
kF=6.4x10 cm ' and m*/m =1.92x10 y/kF =9.0.
These values lead to a BCS coherence length of 12 A
and a transport mean free path l&, =16 A, in agreement
with (GL. The calculated London penetration depth is
about 1700 A. Note that these give r, /ap=5. 6 so that
exchange eAects should be very important. Including a
Landau diamagnetic correction to the X, in Table II
gives an exchange enhancement of 1.8.
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These revised figures indicate that this high-tem-
perature superconductor is well described by a weak-
coupling, type-II superconductivity model, just at the
dirty limit. The pair size is not yet comparable with the
electron-electron distance —in short, there is nothing
unusual in the results so far except the value of T, .
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