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Five samples purified from KCl which had received neutron
exposures of 1.3X10'® and 2.3 X 108 neutrons/cm? gave an average
value in agreement with that obtained from the more active
sample, but the increase in counting rate as a result of irradiation
in these experiments was in the range of only 5-15 counts per
minute so the accuracy with which it could be determined was
relatively low.
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E have investigated the behavior of a superconducting
sphere in a magnetic field in order to answer the question
of whether the persistent surface currents can move with respect
to the metal or are rigidly bound to it. An early experiment of
Tuyn’s! has been interpreted as indicating that the supercurrents
are in fact rigidly fixed in the superconductor. Since Tuyn em-
ployed a hollow sphere, one would expect the intermediate state
to set in and produce a strong frozen-in moment. Therefore his ex-
periment is not conclusive.
It also appears that the hypothesis of currents rigidly bound to
the metal is incompatible with the Meissner effect. Since

B=H-+4rI, 1)

we may regard the condition B=0, the Meissner effect, as resulting
from the building up of a 4xI in the metal which is everywhere
equal to H and oppositely directed to it, inasmuch as (1) is a
vector equation and I=—H/4x vectorially. If we were now to
regard the surface currents, or what amounts to the same thing,
the magnetization I, as fixed to the metal sphere, then on turning
the sphere in a magnetic field, the vector I would rotate with
respect to H, and therefore the condition H+4xI=0 could not
be fulfilled.

We have investigated this matter experimentally by suspending
a tin spheroid of radius 1.8 cm in a magnetic field and observing
the period of oscillation of the resulting torsion pendulum as a
function of the field strength. Observations have been made at
temperatures down to 1.74°K and at field strengths sufficiently
below the critical field to avoid the appearance of the intermediate
state. The earth’s field was compensated to within one or two
milligauss before cooling so as to avoid the possibility of frozen-in
moments.

If the currents were rigidly fixed to the sphere, then we should
have, in addition to the restoring torque of the suspension, a
torque of H2/4x dyne-cm/rad. cm? due to the interaction between
the currents and the applied field. We have observed no torques
greater than about 1 percent of this quantity and therefore con-
clude that except for effects of the order of 1 percent or less, the
currents do not remain bound to the metal.

THE EDITOR

We have, however, observed a restoring torque which is 1 per-
cent or less of the value H2/4r and which is an interesting function
of the applied field strength. Since we used a rather soft suspension
(approximately 130 dyne-cm/rad.) these effects were well within
the precision of measurement. A typical result is plotted in Fig. 1

: T
T T T L
14 : i i | |
T-25°% b l/
. 1
T T
. 1 VAR
| 1 } H
P . ; 1 ,/ T
(8] [l ]
> ' H | /
S 12 p— b i e e L < I bt S -
z i | | | |
3 - S S t f S S ]
| AR
n . N 7 S BN R S S
F- T
i t, I A I |
- — S
| i
0 | ‘ Jn/ _Ai,u, ,,iﬁ, .
SR S S SN S B N U SN N R
o | | | |
09 . ! L J | |
0 10 20 30 40 50 60 70

H IN GAUSS

FiG. 1. Relation between frequency of oscillation and magnetic field for
tin spheroid. © Points taken with ascending magnetic field. X Point taken
with descending field.

which gives the frequency of oscillation vs. the applied field for a
temperature of 2.5°K. Note the curious discontinuity in the slope
at 24 gauss. The same general behavior has been observed at
other temperatures. No hysteresis is apparent as long as we do not
exceed the critical field.

The experiments are still in a preliminary stage so that it is
entirely possible that the effect we observe is due to small de-
partures from true cylindrical symmetry or other secondary
features. We have some indication of dependence on the relative
orientation of field and spheroid and are investigating this point
further. It is also planned to measure the torque under static
conditions, to extend the measurements to other superconductors,
and possibly to study the effect using a long cylinder with circum-
ferential persistent currents.

After we observed these phenomena it was brought to our
attention that effects of this sort have been observed and briefly
reported on by Mendelssohn.?
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EASUREMENTS on thresholds for photo-neutron reac-
tions, using x-rays from the 22-Mev betatron, have been
extended to include a number of other elements. The experi-
mental arrangements are similar to those already described.! The
energy scale is again determined relative to the threshold for the
10-minute activity from the Cu®(y,%)Cu® reaction which is taken
as 10.9 Mev.

The thresholds for the production of characteristic radioac-
tivities were measured in samples which varied from a single
10-mg sample enriched in Zn to a number of large cylindrisal
samples of the more common elements. Metallic samples were
used in all cases with the exception of the Zn", Pr, and Nd which
were in the form of oxides.



