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ing to the Abrikosov-Gor’kov theory*#!% mag-
netic impurities will reduce both 7, and 24,/
ET.. If the reduction in 7, from 6.06 to 5.1°K
is assumed to be due to magnetic impurities,
then the Abrikosov-Gor’kov theory predicts
that 2A0/ch would be reduced from 3.5 to 2.6.
If Leslie’s value for ZAO/kTC of 2.85 is used
for the pure material instead, then the value
predicted for 244/ 7T, of the impure material
is 2.08. Both predictions are larger than the
observed value of 1.65+0.15. In fact, it is un-
likely that 300 ppm of various magnetic impur-
ities could account for the observed depression
of T,.

On the other hand, the small energy gap is
consistent with either Kuper’s or Kondo’s the-
ory. Thus, superconductivity in lanthanum
may be strongly influenced by electronic inter-
actions other than the electron-phonon inter-
action of the BCS theory.

We would like to acknowledge the assistance
of P. E. Seiden and J. Matisoo in planning and
building the apparatus and in performing some
preliminary experiments. We are also indebt-
ed to R. T. Chase for performing the evapora-
tions.
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STRAIN ALONG c AXIS OF SbSI CAUSED BY ILLUMINATION IN dc ELECTRIC FIELD
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SbSI is an interesting material because of
the coexistence of the photoconductivity and
ferroelectricity.! The present work reports
a new phenomenon, which is that the length
of an SbSI crystal along the ¢ axis is changed
when it is illuminated uniformly by visible light,
in the presence of a dc electric field along the
¢ axis.

Needle-shaped single crystals 10-30 mm in
length were grown by a transport method, which
was similar to those of Kern® and Hamano et al.®
Selected single crystals were cut perpendicular
to the needle axis, which is the ¢ axis of SbSI,
by embedding them in a mixture of resin and
paraffin wax, and then the mixture was removed
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by dissolving with benzene. Pillared crystals
10 mm in length were thus prepared and evap-
orated silver on both sides [(001)] was used
as electrodes. The area of the (001) faces of
the specimens used was about 1072-1073 mm?,
and the Curie temperature (') was about 19.5°C.
First, the relative change in length along
the ¢ axis was measured with an optical lever
with an accuracy of 1 part in 10°. Tllumination
was provided by an Osram HBO-100W/2 mer-
cury lamp through a Toshiba V-V44 filter and
infrared light was excluded with a cupric sul-
fate solution filter.
Curve A in Fig. 1 shows the temperature de-
pendence of the relative change in length (AL/L)
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FIG. 1. Curve A shows the relative change in length
of the specimen along the ¢ axis versus temperature.
Curve B, 1.5-kV/cm dc electric field is applied.

of a specimen along the ¢ axis. It should be
noted that the ¢ axis contracts below T and
elongates above with increasing temperature.*
The temperature dependence of AL/L along
the ¢ axis in the presence of a 1.5-kV/cm dc
electric field is shown by curve B. The net
strain due to illumination, AL*/L, in the pres-
ence of the electric field, is shown in Fig. 2.
The net strain AL'/L is positive above T¢ and
negative below. The net strain increases with
increase of an applied electric field. The tem-
perature at which positive strain takes the place
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FIG. 2. Net strain due to illumination in the pres-
ence of 0.5-, 1.0-, and 1.5-kV/cm dc electric field. I1-
lumination is made by mercury lamp through a Tosh-
iba V-V44 filter. Silver is used as electrode.

of a negative one shifts toward higher temper-
ature with increase of the electric field. The
shift would be due to that of T caused by the
applied electric field. If the specimen had been
warmed up by the illumination, the ¢ axis would
have contracted below T ¢ and elongated above
as seen from Fig. 1, while the net strain caused
by the illumination shows a reverse tendency.
The net strain, therefore, is clearly distin-
guished from that caused by heat.

In order to study the above result in detail,
relaxation curves of the net strain ALi/L were
detected through a variation of a capacitance
of an electrical condenser so that ALY/L itself
could be measured to an accuracy of the order
of 1x107° A normal 150-W incandescent lamp
was used as a light source and an interference
filter was inserted between the specimen and
the light source. Evaporated indium and gold
were used as electrodes to see whether the
phenomenon depends on the nature of the elec-
trode. In these measurements, special atten-
tion was paid to screen the neighborhood of
the electrodes from direct or scattered light
in order to avoid disturbance of space charges
around the electrodes. Figure 3 shows relaxa-
tion curves of the net strain ALi/L in the case
of the gold electrodes. The time required to
reach a steady-state value varies from 5x 1072
to 20 sec in different specimens. The steady-
state values of the net strain, which were mea-
sured at both 450 and 700-mu wavelength us-
ing gold electrodes, are plotted against tem-
perature in Fig. 4. The curves obtained have
features similar to those in Fig. 2. Therefore,
it is likely that the net strain AL%/L is indepen-
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FIG. 3. Representative relaxation curves of the net
strain due to illumination in the presence of 1.0 kV/
cm. 450-mp wavelength and gold electrodes are used.
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FIG. 4. Steady-state value of the net strain versus
temperature, in the presence of 1.0 kV/cm. Illumina-
tion is made with 450- and 700-mu wavelength. Gold
electrodes are used.

dent of the nature of the electrode or of the
disturbance of space charges.

As far as the authors are aware, similar
phenomena are not reported in any solid. At
the present stage, it is not possible to conclude
definitely about the origin of the new phenom-
enon.
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through the course of this work. A part of
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search Expenditure of the Ministry of Educa-
tion. One of the authors (I.T.) thanks the RCA
Research Grants.

IR. Nitsche and W. J. Merz, J. Phys. Chem. Solids
13, 154 (1960); E. Fatuzzo, G. Harbeke, W. J. Merz,
R. Nitsche, H. Roetschi, and W. Ruppel, Phys. Rev.
127, 2036 (1962).

’R. Kern, J. Phys. Chem. Solids 23, 249 (1962).

K. Hamano, T. Nakamura, Y. Ishibashi, and
T. Ooyane, J. Phys. Soc. Japan 20, 1886 (1965).

R. Arndt and A. Niggli, Naturwiss. 51, 158 (1964);
H. Futama, I. Tatsuzaki, K. Itoh, and Y. Yokozawa,
Proceedings of the Nagoya Meeting of the Physical
Society of Japan, 1964 (unpublished).

ISOSPIN AND FRACTIONAL-PARENTAGE STUDIES WITH NUCLEON TRANSFER REACTIONS

J. E. Poth, J. Birnbaum,* and D. A. Bromley
Yale University, New Haven, Connecticut
(Received 9 June 1966)

The prediction that cross-section ratios for
single- and two-nucleon transfer reactions lead-
ing to the formation of analog final states [e.g.,
d,p) and (d,n), (p,t) and (p, He®), and (He®, p)
and (He®,n)] should be given in terms of the
appropriate isospin Clebsch-Gordan coefficients
has been tested in several cases.'”® This pre-
diction assumes charge independence (i.e.,
pure isospin) throughout the reaction and in
all reported cases has been found to be in rela-
tively good accord with the experimental results
when examined free from the influence of thresh-
old resonances or other well-understood per-
turbations. These tests have all been carried
out with light projectiles on relatively light
targets. Under these conditions, it would be
anticipated that significant contributions to the
reaction amplitude come from the interior re-
gions of the nuclei involved and that, in conse-
quence, these reactions test the isospin purity
essentially as averaged over the entire nucleus.
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Extensive measurements*™® on single-nucle-
on transfer reactions involving heavy-ion pro-
jectiles at cnergies well above the relevant
Coulomb barriers have demonstrated that the
transfer proceeds through a surface interac-
tion; the short mean free path of both the pro-
jectile and product in the target nucleus pre-
cludes appreciable reaction contributions from
the nuclear interiors. The possibility has been
raised that significant differences exist with
respect to isospin mixing in the nuclear inte-
rior and in the external or surface regions.”
We report in this Letter on a measurement
which examined the isospin purity selectively
in the surface regions. Using the result of this
measurement, we have obtained the relative
fractional parentage of the B! ground state
based on low-lying states in B and Be'® and
have compared this parentage with the predic-
tions of the Kurath® and Boyarkina® wave func-
tions.



