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In order to use this result for our purpose, we must know whether
the nuclear scattering at 60 Mev is predominantly attributable
to the S or the P3~g state. There are two independent pieces of
evidence in favor of the P state. The first is the analysis of the
same carbon scattering experiments' by Peaslee. ' He was able to
show from the angular distribution of the elastic scattering that
the P state gives the major contribution. This is true in particular
at the small angles (about 20') at which the main interference with
the Coulomb scattering takes place; here the ratio of P to S
amplitude is5 about 3.

The other evidence comes from the measurement of meson-
proton scattering at various energies. ' ' These experiments seem
to show a rapid decrease of the S, I=3/2 phase shift with de--
creasing meson energy, although the exact behavior of the phase
shift is not yet clear. Near 60 Mev, there are two measurements,
one in the cloud chamber of Fowler et cl.' giving zero with con-
siderable uncertainty, and a preliminary one by Steinbergerv giving—5'. In either case, the scattering through 20' would be pre-
dominantly P.

We therefore conclude that the nuclear scattering of mesons
in the interference experiments of I ederman et u/. is mostly P,
and that therefore the P3~2 interaction is attractive, and S (at 100
Mev and over) repulsive, in agreelnent with theoretical expecta-
tion.

It has been assumed here that the elastic scattering of mesons
by carbon can be calculated by adding the scattered amplitudes
from the individual nucleons, corresponding to the impulse
approximation. However, this assumption is used only weakly,
namely in the sense that the sign of the interaction with mesons
is not reversed when going from individual nucleons to carbon.
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wave impressed on the second pair of plates. After correcting the
decay curve of the radioactivity for counter background the half-
life was found to be 1.00&0.05 sec. This value agrees with those
found by Huber et al.' (1.08 sec) and by Boley and Zaftarano'
(1.1~0.2 sec). Absorption experiments on the P+-particles have
been carried out by placing aluminum absorbers between the
counter and the target. From the absorption curve so obtained
the maximum energy of the P+-particles has been estimated by a
method described by Feather' to be 6.7~0.5 Mev. In this method
a correction was applied for the self-absorption of the thick source.
This value is in disagreement with the value found by Boley et al.
but not in disagreement with mass considerations using 38.9747
39.9753 ap respectively for the atomic masses of K" and Ca"
and 16.0 Mev4 as the threshold for the (p,e) reaction on Ca". By
comparing the number of particles emitted by a similarly shaped,
but thinner copper target, activated under the same geometrical
conditions and in the same apparatus, we have estimated the
activity induced in calcium by the (y,e) reaction to be 4.7)(10
disintegration/gram roentgen at 30 Mev by using the value of
5.8&&10' disintegrations/gram roentgen for Cu".' A correction
was again applied for the self-absorption of the source.

Since x-radiation of this energy is used to treat patients with
cancer, it is of importance to know the contribution to the ioniza-
tion in tissue by the (p,n) reactions. Bone contains a higher
amount of calcium than any other tissue and from the above data
together with data from the published literature it can be cal-
culated that the ionization produced by the (y,N) reaction in bone
is negligible ((0.1 percent) compared with the total ionization
produced by the x-rays.
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' JURE calcium has been irradiated with 30-Mev x-rays pro-
duced by the electron-synchrotron in the Department of

Radiotherapeutics of the University of Cambridge, England. The
calcium was approximately 3 cm square and 4 mm thick, covered
with a thin layer of parafEn to prevent oxidation, and mounted on
a thin piece of distrene in front of a. Geiger counter with a thin end
window (5 mg/cm') of aluminum. The calcium was irradiated
for a period of 3.4 sec, and the particles emitted were then counted
for 11 sec. This cycle of events, lasting in all 15 sec, was repeated
indefinitely. The whole cycle was coritrolled by a small electric
motor geared down to give one complete revolution in 15 sec. Onto
the shaft of this motor three Bakelite rings were attached, each
with a cam operating a switch and controlling respectively the

synchrotron, the counter, and a relay which, when activated,
pulled the calcium target, at the end of a metal arm, into the x-ray
beam and allowed it to fall in front of the counter when not
activated. (The metal arm was not irradiated by the x-ray beam. )
The counter was surrounded on all sides by lead 10 cm thick, and
a small gap allowed the calcium target to fall in front of the
counter. The target and the counter were flushed with unirradiated
and therefore nonradioactive air. By this means the counter
background was kept constant during the experiment. In addition
to counting the pulses from the counter electrically, they were
also fed on to one pair of plates of a double beam oscillograph and
photographically recorded simultaneously with a 50-cycle sine
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A PREVIOUS assignment of a 48-minute positron activity to
Ga" has been disproved by Mukerji and Preiswerk. 2 Ga"

has now been found to decay by positron emission with a half-life
of 2.6~0.1 minutes. The activity was produced by the Zn'4(p, n)
reaction, bombarding zinc foil and ZnO enriched in Zn" with
9.5-Mev protons. It was also produced by Zn" (d,2n) in the bom-
bardment of zinc foil with 19-Mev deuterons, and by Cu" (n,3n)
with 40-Mev alpha-particles on copper foil. The bombarded targets
were dissolved and made 6E in HCl, and the Ga was extracted
with ether. The ether fractions were washed with 6Ã HCl and
evaporated onto the source holders. The decay of the Ga isotopes
was followed with a scintillation counter and with a trochoidal
analyzer set for positron detection. '

Positron activities from the Ga fractions of Zn bombarded with
deuterons and of Cu bombarded with alpha-particles, followed in
the trochoidal analyzer, showed a component with the half-life of
15 minutes, characteristic of Ga". Ga sources were mounted in a
thick lens P-spectrometer of two percent transmission and four
percent resolution, equipped with a helical baffle for the trans-
mission of positrons only. Decay curves were constructed for
various current settings, so that the very high background due to
9.45-hour Ga' positrons could be subtracted. Independent Fermi
plots were constructed for Ga~' obtained by the reactions
Cu"(n, 2n) and Zn"(d, n), which closely agreed. Two groups of
positrons were observed, as shown in Table I.
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