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P „has been introduced because, according to Pippard,
it has closer correlation with the measured penetration
depth than XL,. A solution of this equation is obtained
through an iterative method. The function k((x—y)/$)
is developed in terms of increasing order in x/$, d/g.
By inserting A &'& =H&(sxt+x) into (2), we obtain
d'2&4'/dx' and so forth. We obtain:
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The fields and currents are finite everywhere. The
iterative procedure is found to improve the expression
for the field penetration by three orders of magnitude
in d/7&„ in each step. If d/7&„becomes too large, a solu-
tion can be obtained by approximating (2) by a system
of linear equations.

Figure 1 shows PI&"(x)—Htj/Pd' and j&'&(x)/Pd for
d//=0. 2. For comparison, the current which would
result from the London theory, js.(x), has also been
plotted. For larger values of d/P, j(x) is of course no
longer symmetrical about the film center.

The author wishes to thank A. L. Schawlow for sug-
gesting this problem, and D. K. Kastwood, M. Tinkham,
and L. R. Walker for discussions.
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(1957l] have used this geometry. In our case, the substratum is
very thin compared with I.; however, our film is not very thin
compared wvith P.' Because of the formal analogy of Pippard's and Sondheimer's
equations, the calculations also apply to the anomalous skin
effect in normal conducting films.
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FIG. 1.Penetration of magnetic field difference H(x) and current
j(x} through superconducting film according to Pippard's equa-
tion. H(x) =(H&'&(x} H&]/Pd' and j(x)=j «&&(x)/Pd ar—e plotted
in arbitrary units; jz, (x) is the current according to the London
theory, given in the same units as j(x).

LDER and Christian' ' have reported that the
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resistivities of LiAlH4, I2, and several alkali
halides of large atomic number decrease by factors of
about 10' under shock pressures ranging from 50 to
280 kilobars. Of the ionic substances, LiAlH4 exhibited
the effect at the lowest pressure (50 kilobars).

Somewhat earlier we had examined the pressure
dependence of the conductivity of LiH in a primitive
apparatus patterned after that of Bridgman. ' The
sample in powder form was compressed between two
Carboloy pistons in the form of truncated cones between
which the resistance was measured. The resistivity of
LiH was sensibly unchanged to 80 kilobars. At higher
pressures a drop in resistance by 10' was observed.
Subsequent experiments showed that the pistons had
shorted, so the observed drop in resistance was spurious.
These early experiments thus provided only a negative
result to 80 kilobars for LiH.

After „Alder and Christian's work, it seemed most
desirable to do static experiments on LiAlH4 and to
extend the range of pressure for LiH. New apparatus4
of the same general type was employed in this second
series of experiments. This incorporated provision for
raising the temperature while at high pressure. The
samples were prepared in a nitrogen atmosphere in a
dry box by weighing an appropriate amount of material
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FrG. 1. Approximate resistivity of LiH and LiAlH4
vs pressure at room temperature.

on a microbalance, then pressing this into a coherent
pellet in a pill press at 5 kilobars pressure. The pellet
was then assembled between the pistons with an air-
tight plastic closure to prevent reaction with water in
the atmosphere. The sample was surrounded by a
pipestone ring to act as a mechanical constraint and
insulator at low pressures. In the room temperature
experiments at the highest pressures ()150 kilobars)
the pipe stone was extruded, but no shorting of the
pistons occurred. The upper piston was made of grade
905 or 999 Carboloy with a truncated 140' cone,
pressed against a Oat of K-6 Kennametal. Very small
permanent deformation of the pistons was observed,
even at 240 kilobars pressure. The pressure was calcu-
lated as the force applied divided by the area of the
piston measured after the run. Since no other element
of the apparatus supports any of this force, the maxi-
mum pressure is slightly higher than this calculated
mean value. Calibrations by Bridgman and in our
Laboratory show that the difference is probably less
than 5'P~. Resistance is measured between the two
pistons. The shape of the sample changes in an unknown

way during the experiments, so that accurate measure-
ments of resistivity are not possible. The specific
resistivity is approximately 30 times the measured
resistance, and is so plotted.

Figure 1 shows the resistivity of LiH and LiAlH4 at
room temperature. The LiAlH4 does not show the large
drop in resistance observed by Alder and Christian.
Two possible explanations were considered: (1) Their
samples were shock-heated, so that the drop in re-
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Fro. 2. Approximate resistivity of LiAlH4 vs reciprocal tem-
perature at 70 kilobars. Activation energy corresponding to solid
curve is 12 keel/mole.

sistance observed by them might have been due to the
elevated temperature. (2) Their LiAlH4 contained some
metallic impurity, which was not present in our ma-
terial. The LiAlH4 which we used was prepared at the
University of California Radiation Laboratory, Liver-
more, with great attention to purity, and was kindly
provided us by Alder and Christian.

The temperature rise in their 50-kilobar experiment
is believed to be less than 100'C. Accordingly, we
investigated the resistivity of LiAlH4 at elevated tem-
perature. Figure 2 shows the apparent resistivity eersls
1/T at 70-kilobars pressure to 350'C. The break in the
curve is typical of these experiments, but is not under-
stood. The activation energy derived from the slope of
the curve is 12 kcal/mole. Xn this, and other experiments
at elevated temperature, the LiAlH4 was surrounded by
a narrow pipestone ring. These measurements do not
distinguish between the conductivity of the sample and
that of the pipestone ring. One can only be sure that
the resistivity of the LiAlH4 was not less than these
values.

Thus, we have found no meta, llic conductivity in LiH
to 240 kilobars a',t room temperature, in LiA1H4 to 200
kilobars at room temperature, or in LiAlH4 at 70
kilobars to 350 C.

We wish to thank Dr. Alder and Dr. Christian for
making available their data prior to publication and for
providing the LiA1H4. Thanks are also due Dr. Edward
Teller for his interest.
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