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Conduction in granular aluminum near the metal-insulator transition

T. Chui, G. Deutscher,® P. Lindenfeld, and W. L. McLean
Serin Physics Laboratory, Rutgers University, New Brunswick, New Jersey 08907
(Received 3 March 1980)
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FIG. 2. LogR as a function of T~ for the insulating,
nonsuperconducting specimens, 12 and 17. (The measured
resistance of specimen [7 has been multiplied by a factor of
9.3. This normalizes the graphs 10 the samc geometrical fac-
tor; i.e., it makes the ratio of the plotted resistances for the
two specimens equal to the ratio of their resistivilies.)

high density of states. The implication is, however,
that at sufficiently low temperatures all disordered
semiconductors will exhibit correlation effects, so
that the limiting behavior as 7 goes to zero will never
be that of the Mott hopping law.*

The characteristics of our specimens are given in
Table 1. They were made by evaporating pure alumi-
num in the presence of a small amount of oxygen.
The aluminum then forms metallic grains surrounded
by amorphous aluminum oxide. By varying the oxy-
gen pressure the resistivity can be changed over a
wide range, from the metallic to the insulating re-
gimes. We report here on specimens with the values
of pgy from 1.5 %1077 10 1.3 x 107! 1 cm. In this re-
gion the grain size is known te be rather uniformn,
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FIG. 3. Normal-state resistance as a function of logT
for the metallic specimen, 9, and specimens 8, 7, and 5,
which are in the intermediate regime.
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FIG. 4. LogR as a function of 774 for six specimens.
Specimen 9 is in the metallic regime, specimen 12 is in the
insulaling, strong-localization regime, and the others are in
the intermediate, weak-localizalion regime.
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Insulator-Superconductor Transition in 3D Granular Al-Ge Films

A. Gerber, A. Milner, G. Deutscher, M. Karpovsky, and A, Gladkikh
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FIG. 3. Resistance of sample 3 as a function of temperature
on a log-log scale, as measured at (zero) (X) and 100 kOe field
(open circles). Open circles indicate resistance measured with
a constant dc current / = 107> A. Solid squares are zero bias
resistances approximated from 7/-V measurements. Sample 3
room temperature resistance is 500 ().
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Transport measurements in granular niobium nitride cermet films

R. W. Simon.” B. J. Dalrymple,* D. Yan Vechten, W. W, Fuller, and §. A. Wolf
Naval Research Laberatory, Washington, D.C. 20375
{Received 4 March 1987)
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FIG. 5. The resistance normalized to the room-temperature
value vs InT for two different superconducting samples. The
graph on the left is for a sample with R5(300 K)=2000 Q /0[],
while that on the right is for Rq(300 K)=100 Q /0. The lines
are guides to the eye.
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