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WE have noted earlier! that the depth of the min-
imum of the resistance r vs. temperature curve
for gold is decreased when the measurement is
performed in a constant magnetic field, and for
some value of the field Hiy becomes equal to zero.
An investigation of the dependence of the Hall emf
on the magnitude of the magnetic field and also a
measurement of the magnetic susceptibility have
shown that for a field equal to Hy the Hall con-
stant and the diamagnetic susceptibility of the sam-
ples investigated increase discontinuously.?

For a further investigation of the causes influ-
encing the resistance minimum of gold, we per-
formed experiments to determine the influence of
elastic and plastic deformations both on the depth
of the minimum and on the value of the “critical”
field Hp. To study the influence of elastic defor-
mations, we experimented on some samples of
gold possessing a resistance minimum. The meas-
urement proceeded with a uniform compression,
produced by freezing water in a beryllium-bronze
bomb? in which the gold sample was placed. A
measurement of the dependence of (ry4—rmin)/
I'min at pressures of p=0 and p = 1600 atmos
in the temperature range from 4.2 to 1.4°K showed
that under a uniform compression the depth of the
minimum decreased slightly by an amount which
is less than the limits of the experimental accu-
racy, while the resistivity also changes slightly.

To investigate the influence of plastic defor-
mations on the behavior of the resistivity curves
we took two sets of experiments.* In the first
experiments the deformation of the specimen was
produced at liquid-helium temperature. To pro-
duce the deformation we used a special press in
which a wire prepared from the gold batch Au-1
or Au-6 (length =~ 9 mm, diameter = 0.4 mm)
was squashed between two horizontal plates of
agate. The degree of deformation was estimated
from the magnitude of the relative change in the
resistivity a = p{ef/pl , produced by the defor-

mation at 4.2°K. In Fig. 1 we give the results of
the measurements.
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FIG. 1. Specimen Au — 1. Dependence of the anomalous
increase of the resistivity on the temperature (the abscissa
axis is logarithmic). Values of a: 1) 1, 2) 1.8, 3) 2.5, 4) 3.9,
5) 6.2, 6) 8.

The deformations obtained at liquid-helium
temperature were relatively small (wire of 0.4
mm diameter was squashed into a plate not less
than 0.20 mm thick).

To investigate the influence of stronger defor-
mations we performed experiments with wires de-
formed at room temperature in a hydraulic press.
In that case the degree of deformation was esti-
mated from the quantity B = ryg;/ry,. In Figs. 2
and 3 the results are given of the measurements
of the depth of the minimum and of Hy for de-
formed samples of Au-1 and Au-6. Analogous
measurements were performed on a number of
other gold samples.
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From all results given it is clear that the
depth of the minimum and the magnitude of the
“critical” field depend strongly on the deformation.
From Figs. 2 and 3 it follows that for a well deter-
mined value of the deformation the depth of the
minimum tends to zero and the critical field tends
to infinity. If the deformed specimens are annealed
for 30 minutes at a temperature of 800 to 900°C
the anomalous properties of the specimens are
restored. One must note that within the limits of
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FIG. 3. Dependence of
the critical field on the

y deformation: @, 0) speci-
A men Au-1; A, A) specimen
Br— 4 ! Au-6.
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the experimental accuracy the value of Tyin is
not changed by the deformation and lies for all
specimens in the range 4 to 6°K. Earlier we have
already reported1 that specimens prepared from
Au-4 do not show a resistance minimum. A spec-
tral analysis performed on these samples showed
that gold of the two batches (both Au-1 and Au-4)
does not differ essentially in their impurity con-
tents. On the basis of the data given in the present
paper, it was assumed that specimens prepared
from Au-4 after careful annealing would also,
like those from Au-1, have a minimum in the
r(T) curve. Experiments performed by us con-
firmed this assumption.

Comparing all results obtained we can conclude
that the cause responsible for the appearance of a
resistance minimum is the scattering of conduc-
tion electrons by impurities of some well defined
elements. A decrease of the mean free path of the
conduction electrons (for instance, due to the de-
formation) leads to a decrease of the probability
for scattering of the electrons by those impurities,
and as a result the anomalous properties also dis-
appear. From this point of view, the crystal boun-
daries and the grain size are not responsible for
the appearance of the resistance minimum.

In conclusion we consider it a pleasant duty to
express our gratitude to academician P. L. Kapitza
for a discussion of the results obtained.

*We should remark Schmitt* has noted the influence of de-
formation on the behavior of the resistance curves in the case
where a minimum is present for copper.
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IN studying the spin of new particles it may be of
interest to describe how their interaction with an
electro-magnetic field depends upon their spin.
This spin dependence appears clearly in such phe-
nomena as Compton scattering, bremsstrahlung,
and pair production of particles of spin 0, 1/2, 1,
and 3/2 and has been considered by a number of
authors.

In the present note we consider the scattering
of particles of spin 3/2 by the Coulomb field of a
nucleus.

The matrix element for the process looks as
follows in the Born approximation:

A=—e SE" (x) Ax (¥) v B’ (x) dix,

where B!(x) is the spin vector describing the
particles of spin 3/2 , and obeys the following equa-
tion and subsidiary conditions:

(Yka /axh ,*- M) Bi ('x) = 0: Y[B[ = O, aBl /ax" = 0,

Ag (x) is the 4-potential describing the nuclear
field [for a static field, A(x) =(0, 0, 0, Ay (X))].
In the p representation

MK = — 2meay (q) B (pr) YaB* (p:) 8 (E; — E), q=p;—DPi-
Making use of the following formula in summing

over the polarizations

2 [Bfn (p)]v [.Efn (p)]v' = (l/GEpM) [(M —_— iyp) (QP[pk/M

+ 3MB + ivipr — irp: — Myiyrlvw

(v, v’ are spinor indices) we obtain the differen-
tial cross section



