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FIG. 1. The electron distributions-N(E)w(E)are
plotted in arbitrary units. N(E) is the B spectrum,
w (E) the total efficiency of the apparatus for elec-

trons of energy E. w(E) has been calculated approxi-
mately. 4

tion defined in Eq. (1) for RaE,®

-(-——Pi-) =0.83+0.02.
v/c | RaE Av

RaE is the first example of a 8 emitter which
has an electron polarization clearly deviating
from P=-v/c. Curtis and Lewis” have calcu-
lated formulas for the polarization and the
spectrum shape factor of RaE using STP cou-
pling. For VA coupling® the formulas are easily
obtained by changing the nuclear matrix elements
and coupling constants and reversing the sign of
the neutrino momentum, ® if the two-component
theory of the neutrino is valid. The g decay of
RaE is governed by three nuclear matrix ele -
ments, [GXT, [F, [d.It is convenient to intro-
duce two real® !° parameters £, and 7, by the
relations

£,CAJ—5>< .f=lch-f,

-1
n,cAfaxf=(92-§) cyld, (2)

since both the spectrum shape and the polariza -
tion are dependent on these two parameters only
(the unexplained symbols are defined by Kono-
pinskil!). For a quantitative discussion of the
polarization measurement one has to determine
£, and 7, by fitting the experimental (2) spectrum
shape factor to the theoretical one and to calcu-
late the polarization using these values. To get

a rough idea we can use the approximation aZ <<1,

pp<<l, which really is not well satisfied by RaE.

Then the polarization can be written convenient-
ly as
v X(u/’ 51, 771) - Y(u/’ 51, 771)

Z‘ X(W&p"h) = (%)2Y(W, gp”h) .

(W is the electron energy, the functions X and Y.
can be obtained with the help of reference 7.) It
can be seen that a deviation of -P/(v/c) from 1
must occur for v/c # 1.

A more detailed description of this experiment
can be found in reference 5.

Thanks are due to Professor O. Haxel for his
interest in this work.
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DETERMINATION OF THE PARITIES OF
STRANGE PARTICLES FROM DISPERSION
RELATIONS™

Saul BarshayT
Brookhaven National Laboratory,
Upton, New York
(Received July 29, 1958)

Several authors !™3 have recently suggested
that the parities of the K-A and K-Z systems
relative to the nucleon might be determined
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from the forward angle dispersion relations
applied to the scattering of K* and K~ mesons

by nucleons. The dispersion relations together
with detailed measurements on the pion-nucleon
system have provided an important test of the
principle of microscopic causality in field theory.
As applied to the K meson-nucleon system the
relations will not, as yet, provide a theory cap-

able of much predictive power as to the dynam-
ics, but if we can use experimental results to-
gether with them to determine the relative pari-
ties of the strange particles an important step
will have been taken toward the construction of
a possible dynamical theory.

Igi* has recently analyzed the present data on
K meson-nucleon interactions on the basis of the
following dispersion relation® ©:

2F=(wk?) {D(w)- § (1+wfny )D (mg)- § (1-wmp)D _(my)}

RNCH N CAR AT
4 72 KU o -w
mg

Here the D, are forward scattering amplitudes
for K* and K ", respectively, of total laboratory
energy w on protons, the o4 are total cross sec-
tions, my is the K meson mass, w, is ~0.4mg,
and A_(w) is the absorptive part of the K™ -p
scattering amplitude. Let us choose the conven-

tion that the Z- nucleon relative parity is positive.

Then on the assumption that the Z-A relative par-
ity is positive, Igi* uses the following values for
2F:

1 1 1 1
o 2 .2
@) 2F=-g, <2M M,-M- wl) 82 (2M MZ-M-wz)
=-(1.01 g,4+0.64 g,%) mg ™ for scalar K,

1 1 1 1
=g 2| — — 2 e —
(b) 2F= g, (2M M1+M+w1)’+g2 (ZM M2+M+w2>

=(0.062 £,°+0.060 g,?) my *for pseudo -
scalar K. (2)

Here M,, M, and M are the A, Z, and nucleon
masses, respectively, and g, and g, are the re-
normalized couplings of A and Z particles, re-
spectively, to nucleons and K mesons; w,~0.107
Xmg. and w,=0.268 my. We now want to drop
the assumption of positive Z-A relative parity.
If this relative parity is negative then Eq. (2) is
changed to read

(a) 2F =0.062 g,®-0.64 g,° for scalar K,

(b) 2F =1.01 g% + 0.060 g,? for pseudoscalar K.
(3)
Now we note immediately that if g,® and g,* do
not differ by an order of magnitude or more
(which is certainly quite probable”) Eqs. (3a)
and (3b) both give a negative F. As noted pre-
viously, !™® Eq. (2a) gives a negative F and Eq.
(2b) a positive F. As noted by Salam and Mat-
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thews, ® the relative K- parity might be deter-
mined rather g_nambiguously from the dispersion
relation for K -z scattering analogous to Eq. (1).
Then only the = intermediate state contributes to
the corresponding F, which if negative implies a
scalar K, and if positive implies a pseudoscalar
K. To what extent does the sign of F in the K*-p
dispersion relation determine the second unknown
relative parity? Igi’s analysis? shows that if the
effective K*-p potential is repulsive and if the
K+-p cross section is essentially isotropic and
energy independent from 0 to ~200 Mev Kkinetic
energy, then F is negative for either a repulsive
or an attractive K ~-p effective potential.® From
Egs. (2) and (3) we see that only if the relative
K-7Z parity is negative does a negative F deter-
mine the relative Z-A parity (to be negative). If
the relative K-Z parity is positive then a nega-
tive F is compatible with either relative Z-A
parity. Stated another way, if we had by some
method determined the relative Z-A parity, then
only if this turned out to be positive would a
negative F determine the relative K- parity

(to be positive). On the other hand we note if F
were to turn out to be positive, Eq. (3b) would
imply pseudoscalar K mesons and positive re-
lative Z-A parity.

In the event that a future analysis of K*-n
scattering should indicate a positive K-Z re-
lative parity® then the relative =-A parity may
still have to be determined by some experiment
such as the angular variation of the polarization
of the A from the reaction Z +p~ A+n, as sug-
gested by Pais and Treiman, !° or by the internal
conversion coefficient in Z° decay as calculated
by Feinberg'! and by Feldman and Fulton.!? The
latter effect is, unfortunately, almost insensi-
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tive to the relative XZ-A parity. Both experi-
ments are quite difficult from the standpoint of
the accumulation of statistics alone. One might
still try to appeal to a dispersion relation at this
point. Consider elastic 7°-A scattering. A dis-
persion relation for this process with no sub-
traction may be written

Dy(w)=a+(1 /27721 K”dK'o,(K")/(K'2-K?), (4)

where D, is the forward scattering amplitude and
0, is the total cross section; « is given by
a=-2b%w,/ (w?-wy?)<0 for negative relative Z-A
parity and a=[20%/(M+M,)? J[wo(p® w2 )/ (w?-w,2)]>0
for positive relative Z-A parity. Here p is the pion
mass, w, =(M,2-M%-p?)/2M, ~70 Mev, and b is
the renormalized coupling of a pion to a £ and
a A. Only the Z° intermediate state contributes
to a. We cannot scatter pions on hyperons di-
rectly, but two potentially useful reactions that
produce high-energy and low-energy pion-hyper-
on states, respectively, are K™+ p— A + 7° and
K™+ p—- A+ 7°+7°% It may be that future experi -
ments on these reactions together with a theo-
retical analysis could determine the sign of the
low-energy scattering length in the A-7° system.
Finally, we note that Eq. (3), as well as Eq.
(2),2"* is consistent with renormalized K-meson
couplings with g~ 1-4.

* Work performed under the auspices of the U. S.
Atomic Energy Commission.
T A National Science Foundation Postdoctoral Fellow.
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An event has recently been found in an emul-
sion stack exposed to a 4.6 +0.3 Bev 7™ -meson
beam at the Berkeley Bevatron which is inter-
preted as the decay of an anti-lambda hyperon,
A°. The threshold for production with a free nu-
cleon is 4.73 Bev and extends down to ~ 4.3 Bev
with a bound nucleon, the production reaction
being of the type

T +p=A+ A+ n.

The side of the stack was exposed to a beam of
10° 7 mesons per sq cm, the intensity falling off
by a factor of 10® in a distance of 8 in. across
the emulsion sheets. The emulsions were
scanned for stopping 7+ mesons and these were
followed back to their origins if it appeared that
they were produced in the region of high 7-meson
flux. Most tracks which were successfully
traced back came from primary 7~ -meson stars
but 3 traced back to decaying K+ mesons and one
to a “V” type event. The event is shown in Fig.
1. The other branch of the “V” event was
traced after 3 cm range into a large star from
which 3 shower particles were emitted. The
visible energy in this star is 783 Mev including
the rest masses of the 3 shower particles which
were all identified as 7 mesons; one was ar-
rested and decayed into a 4 meson, the other
two were identified by the Ag* vs AR and by the
ayvs g* methods.

The particle connecting the “V” event with the
large star has been shown to have been travel-
ing into the star rather than the reverse by ion-
ization measurements on the track. These are
summarized in Table I. Every useful grain in
the track has been counted and the plateau ion-
ization in each plate has been determined by
measuring the beam 7 mesons. The grain den-
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