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TI-Sr-V-0

Experimental attemnpls to contirm the passibilty
ol supsrconductivity in tha V-Sr-THO system are 1eposted in
a prapiind by LR Zhiyi o al. (Beijing). Their results show
soma intevesting anomalies but do nol provide any

incing » for sup duclivity. A mi ot
V,0;, S1CO, and Ti,0, was prapared with nominal alomic
ralios V:5r: 1= 1:1:0.2, simered al 850-900*C Yor S-8hinan
Hy-Ar atmosphere, and cooled in the furnace. The product
then was ground, pressed into pellels, and sintared at
900-940°C ., 10-25 h in an H, almosphere.

Thres samples showed phenomana similar o those reporled
by S.-P. Maisuda et al. {Hitachi) (sea the Oct. 1 and 15
High-T Updates lor technical datails). One of the samples,
lor example, had a resislivity at 165 K of about 9.7 x 107
Qcm, which decreased sharply wilh decreasing temparature
t0 2 x 10°% (lcm a1 135 K. Below 135 K the resistivity slowly
decreased with decreasing lempesature to a nearly constant
value of 5 x 10°% [em at around 57 K.

Measurements Of the ac suscopiibiity of Ihis
sampie taken a day Jalar showed the appearance of a
diamagnetic response al 135 K as the temparature
decreased. A small anomaly in balh the real and the
imaginary pans of 1he susceptibility also accurred around
165 K. Two days lalar, however, resistivily measurements
no longer showed the sharp drop in resistance with
decreasing lemparature, and semiconducling behavior was
observed. Tha diamagnelic signal also disappearad, and an
antilarramagnelic iransition was found at 85 K.

Vortex Chains

Experiments by c. A Bota (AT&T Bell Labs) ot al.
using magnetic decoration ol the Hux 1attices in high-quality
single crystals of 8i,S7,CaCu 0, have revealed parallel
vortax chains when the magnaetic lield is applied at an angle
relative ta the < axis. The chains consist of single rows of
vortices pasaliel to the plane containing the ¢ axis and the
apphed magnatic flald direction. The observation is
consisten with 1he pradiction by A. M. Grishin a! al. {Zh.
Exp. Teor, Fiz. 97, 1930 {1990)] that such chains should
occur because of an atiraclive interaction betwaen tilled
vortices roughly a penalralion depih apan.

Closaely refated theoretical work also has been dane by A.
Buzdin and A. Simonov, JETP Lert. 51, 191 (1990) and V. G.
Kogan st al.. Phys. Rev. B 42, 2631 (1990). The
axperiments, howeverds5y, also observe something that is
not pradicied by the theory: a background of hexagonal
vories lattice liling the regions balween the vortex chains.

Phonons in Nd, gsCe, 15CuU0O,

Measurements of ihe genaralized phonon density
of statwd i suparconducting Nd, 4sCe, ,sCuO, by inelastic
neulron scattering ara reported in a praprint by J. W. Lynn at
al. (Maryland and NIST). Maxima are lound in the daensity of
stales at energias of 13, 51, and 65 maV. There is
reasanable agreamaent at low enargies betwaen these
expariments and the rasults of Q. Huang el al. [Mature 347,
369 {1990}] from point-conlact lunneling maasuremants,

J.6.Bednora and K. A .Miller

Z, Fhys. ¢4, 187 (198¢):
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JOSEPASON COUPLING ENERSY
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FIG. 3. [/(1/J(0)]*? versus T/T,. Solid polals: experimental data for 3225 A NbN
film; solid curve: theoretical curve calculated as described In the text; dashed curve:

Ambegackar-Baratoff critical current density [ Ref. 14 and Eq. (1) J; dotted curve:

Bardeen's | Rel. 36 ] expression, UAN/J (0] = | = (T/T)*, which approximates nu-

merical caleulations [ Refs. 37-39 ) extending the Ginzburg-Landau theory to lower

temperatures. The vertical arrow indicates the crossover temperature T,.
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CONCLUSIONS

INTERGRANULAR PENETRATION DEPTH
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DIMENSIONLESS RATIOS MEASURING RELATIVE
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INTERGRANVLAR FIELD DISTRIBUTIONS
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SUMMARY t8(s faxt®

Typical samples of bulk high-temperature
superconductors are granular, with

0

0

strongly superconducting grains, which
are

weakly Josephson coupled via
insulating, normal, or weakly
superconducting barriers.

Sound theoretical understanding of the

electromagnetic properties requires careful
distinction between

0  intragranular and
0 intergranular
properties.
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CRTEX LINE REPRESENTED 4AS A
TACK. OF 2D PANCAKE VoRTIcES
ONNECTED BY JOSEPHSON  STRINGS
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GOALS:

To calculate the vortex structure in a

layered superconductor so anisotropic
that interlayer Josephson coupling can
be ignored.

To describe wiggly vortex lines as stacks
of 2D pancake vortices.

To calculate the interaction energy
between 2D pancake vortices in the
same layers and in different layers.

To estimate the effects of thermal
agitation upon the displacements of the
2D pancake vortices.
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INTRAGRANULAR

COMPACT  VORTICES
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