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the conversion probabilities in these subshells
should be made to check this interpretation. Ura-
nium has six valence electrons,® namely 57°%6d7s>.
The chemical effect on the half-life would be due
to changes of the screening produced by the val-
ence electrons on the conversion subshells.

The author is indebted to J. Colard for suggest-
ing the double counter, P. del Marmol for useful
criticism, Miss H. Depuydt and Mrs. G, DeCorte
for help in computing the results, and E. Mies,
L. Vansteelandt, and their colleagues for techni-
cal contribution.

13, De Benedetti, F. De S. Barros, and G. Hoy, An-
nual Review of Nuclear Science (Annual Reviews, Inc.,
Palo Alto, Calif., 1966), Vol. 16, p.31.

M. 8. Freedman, F. T. Porter, F. Wagner, and
P. Day, Phys. Rev. 108, 836 (1957).

SH. Mazaki and S. Shimizu, Phys. Letters 23, 137
(1966).

%H. Mazaki and S. Shimizu, Phys. Rev. 148, 1161
(1966).

M. N&ve de Mévergnies, Phys. Letters 26B, 615
(1968).

83, Askill, Oak Ridge National Laboratory Report No.
ORNI-3795 (unpublished).

K. Siegbahn et al., Electron Spectroscopy for Chem-
ical Analysis, Atomic, Molecular, and Solid State
Structure Studied by Means of Electron Spectroscopy
(Almqvist and Wiksells Boktryckeri AB, Uppsala, Swe-
den, 1967), Ser. IV, Vol. 20, p. 229.

83. Katz and G. Seaborg, The Chemistry of the Acti-
nide Elements (John Wiley & Sons, Inc., New York,
1957), p. 463.

MEASUREMENTS OF THE BRANCHING RATIO AND FORM OF INTERACTION
FOR THE BETA DECAY OF THE A HYPERON*

J. E. Maloney and B. Sechi-Zorn
Department of Physics and Astronomy, University of Maryland, College Park, Maryland 20742
(Received 23 May 1969)

In a stopping-K~ exposure of the Brookhaven National Laboratory 30-in. hydrogen bub-
ble chamber, we have found 204 A B decays, A—~p+e~ +7,, with a scanning efficiency of

0.97+0.02, We obtain a branching ratio of (0.80+0.08) x10~3,

Using SU(3) and conserv-

ation of vector current to determine the weak-magnetism to vector form-factor ratio in
the baryon current, we find an axial-vector—to—vector ratio of 0.721:12, The results
are in good agreement with Cabibbo theory and are insensitive to the relative strength of

weak magnetism,

In a scan of 109000 pictures of the Brookhaven
National Laboratory 30-in. hydrogen bubble cham-
ber exposed to a stopping K~ beam,' we have
found 204 beta decays of the A hyperon, A°—=p
+e” +v,.

To insure a satisfying scanning efficiency we
instructed the scanners to examine all A events
and only A events. At intervals of 100 pictures,
all A events were recorded. Elsewhere, only
those events considered as leptonic decays were
recorded. The signatures by which the events
are identified are the curvature and the ionization
of the negatively charged decay track. 95% of
our expected events have an electron lab momen-
tum less than or equal to 140 MeV/c. The track
of a 7 meson with this momentum has twice mini-
mum ionization and its distinction from the mini-
mum ionization of an electron track is not diffi-
cult in our film,

To negate the effect on our branching ratio of
any bias, we required our events to satisfy the
criteria shown in Table I. Events for which the
lambda or proton projected length was obviously

less than 1 mm were cut on the scanning table.
After the measurement of an event, length and
dip cuts were applied and the identity of the event
was established by means of a microscopic mea-
surement of gap-length distribution. We accepted
143 events in a total of 130500 charged A decays.
Based on a rescan of 24000 pictures, our scan~
ning efficiency for A beta decays is 0.97+0.02.
The energy limit in our criteria eliminates 5.5%
of the electron spectrum in the leptonic decay.

Table 1. Acceptance criteria for the branching ratio.

(1) Dy =4 cm, D,=distance from production vertex
to the nearest chamber wall

(2) I,=1mm, l,=1length of A track projected onto
the scanning plane

3) !, =1 mm, l,=length of p track projected onto
the scanning plane

(4) [sind,| <0.94, 6,=dip of p track

(5) |sin6_|=<0.94, 6_=dip of negative decay track

(6) T,C™M <133 MeV, T.°™ =c.m. kinetic energy of

e~ in the leptonic decay
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FIG. 1. The one- (10) and two- (20) standard-devia-
tion contours defined by our likelihood function of the
weak-magnetism—to—vector ratio (fy/f;) and the axial-
vector—to—vector ratio (g,/f;). The dashed line repre-
sents the value obtained from SU(3) and conserved vec-
tor current, i.e., f/f;=1.066.

After correcting for the neutral decay mode and
for the leptonic efficiency and energy limit, we
obtain the branching ratio

A—=p+e™ + 7, -

—_ £ - e = . X 3.

All A Decays (0.80+0.08) %10
This is in good agreement with previously deter-
mined values.?

In the analysis that follows we shall adopt the

standard current-current coupling® for the bar-
yon-lepton interaction Hamiltonian,

H(x) =(G/V2.)J *(x)j,(x).

We have used vector, axial-vector, and weak-
magnetism components* in the baryon current,

J“(x) = ap(x)(fl‘yu"'zngA.—louqu +g1‘)’u‘)ﬁ)d)A,

where @ =p,=p, =p. +p, is the four-momentum
transfer. In Fig. 1 we have plotted the 1- and 2-
standard-deviation contours for the log of our
likelihood function on the plane defined by the
relative magnitudes of the axial-vector and weak-
magnetism components. It is obvious that our
data are not statistically able to distinguish the
sign of the axial-vector-to-vector ratio. Since
our results are quite insensitive to the relative
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FIG. 2. (a) A Dalitz plot of our 285 solutions (corre-
sponding to 148 events), and the projections onto the
c.m, kinetic-energy axes of (b) the electron and (c) the
proton. The arrow in (b) indicates the 133-MeV limit
in the branching-ratio criteria. The curves in (b) and
(c) indicate the distributions expected for our axial-
vector—to—vector ratio. The relative probability con-
tours in (d) are shown for pure axial-vector (4) and
pure vector (V) baryon currents, respectively.

magnitude of the weak magnetism component, we
have used SU(3) and conservation of vector cur-
rent to determine f, in terms of f, and the anoma-
lous magnetic moment of the proton:

fz/f}. =0'5“'pMA]Wp ~1=1.066.

The fitting analyses of our measurements were
processed through the TVGP-SQUAW system. At
the decay vertex, the four unknown variables are
the three components of the neutrino momentum
and the magnitude of the lambda momentum. The
zero-constraint calculation at this point generally
has two solutions. Monte Carlo calculations indi-
cate that this ambiguity occurs with 93% of our
events and that the inclusion of all solutions has
a negligibly small effect on all the distributions
discussed below. Thus we treated each solution
as an event with subsequent consideration of this
event duality in the determination of the standard
deviations.

In our matrix-element calculation we have eval-
uated the probability density as a function of the
c.m. kinetic energies of the proton and the elec-
tron. A Dalitz plot of our events on the plane de-
fined by these variables is shown in Fig. 2(a).
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The projections of these events onto the electron
and proton axes are shown in Figs. 2(b) and 2(c),
respectively. In these histograms the curves
shown are the distributions expected for the best-
fit value of the axial-vector-to-vector ratio stat-
ed below. These distributions were obtained from
a Monte Carlo calculation which included the
characteristic generation of two solutions in the
zero-constraint fit and which included the geo-
metric acceptance criteria. In Fig. 2(d) the con-
tours of relative probability density on the Dalitz
plane show the characteristic peaking at the low
and high baryon-energy limits for the pure axial-
vector (A) and pure vector (V) baryon currents,
respectively.

We used 148 events contributing 285 solutions
to our likelihood function for the axial-vector-
to-vector ratio in the baryon current. With prop-
er consideration of the two-solution ambiguity we
obtain the ratio

lg1/f\l = 0.72:3:45

at the 68% confidence level. With 95% confidence
we obtain the limits 0.48 <|g,/f,|<1.22. If we ne-
glect the effect of weak magnetism, our ratio be-
comes 0.69. Filthuth® has recently reviewed the
latest available data on the baryon leptonic decays
in the context of the Cabibbo theory.® The best
fit for the single-angle Cabibbo theory® predicts
an axial-vector—to-vector ratio g,/f, =0.74 for
the leptonic A decay, in good agreement with our
experimental result.

We wish to thank the personnel for the alternat-

ing-gradient synchrotron beam and the 30-in.
bubble chamber at Brookhaven National Labora-
tory. We express appreciation to the contributing
staff of the High Energy Physics Group at the
University of Maryland, particularly to the scan-
ners for their efficiency and to Professor R. G.
Glasser and Professor G. A. Snow for their help-
ful discussions.
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We present the results of a study of K L° decays observed in the CERN 1.1-m3 heavy-
liquid bubble chamber. About 75000 frames were scanned, and yielded some 7500 ex-
amples of isolated K| Lo decays to charged particles. Based on a sample of 4000 events
in a restricted fiducial region, the following branching ratios were found:

N(K;®—1*u¥ ) /N(K—1*e 7 1) =0.648 + 0.030,
NK = n*n=n%/N (K"~ all charged)=0.157 £0.010.

The CERN 1,1-m? heavy-liquid bubble chamber
was exposed to a neutral beam taken at 30° from
an internal beryllium target in the CERN proton

synchrotron. Approximately 2 X10! protons/
pulse with 2 momentum of 19.2 GeV/c impinged
on the target, giving rise to a flux at the bubble
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