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IZS (integral S)
" las—1 (half-odd integral S),

where L can take on only even values. Suppose that
the unstable particle travels along the z axis in the
laboratory system; and suppose the y axis is chosen
along the direction of the reference vector N. Then the
azimuthal angle ¢ is just equal to the angle n between
N and the normal to the decay plane, n. The most
general form of the probability distribution in 7 is
therefore given by

pn)= f 1(6,1) sinods

Lmax

> (A cosMn+ By sinM).

M=0,2,. ..

A lower limit on S can thus be obtained by determining
the largest value of M required to fit the decay data
for a series of events. (This is only a lower limit because
some of the coefficients in the above expression may
vanish ; for randomly oriented spins, for example, only
A, will be nonzero.)
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N a set of 30000 photographs taken of a Wilson
cloud chamber operated in a magnetic field,! seven
events have been found in which a pair of V° particles
appear -to come from a common origin2 These have
been analyzed for possible angular correlations between
the decay planes, as discussed in the preceding letter.?
The illuminated region of the chamber has average
dimensions 16 in.X16 in. X35 in. A stereo camera with
lens separation of 17° takes two photographs of each
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event. The spatial geometry of each event is recon-
structed by projecting the two views onto a screen
through an optical system identical with that used to
photograph the chamber. The space coordinates of a
particular point on a track are determined by moving
the projector parallel to the optic axis of the lenses,
until the point appears stationary on the screen when
the two views are projected in rapid succession. The
screen-projector distance measures the z coordinate of
the point ( a correction is made for chamber expansion);
and the location on the screen determines the x and
v coordinates. This procedure is repeated for many
points along each relevant track, so that a . spatial
reconstruction of the entire event is obtained. An
alternate procedure, which determines directly the
orientation of the decay planes, consists in tilting the
screen until the images of both decay tracks of a partic-
ular V° event appear stationary when the two stereo
views are projected in rapid succession. This procedure
is less accurate than the one described above, but in
every case the two methods agreed to within a few
degrees.

In each event a search was made for all possible
origins of the two V?° particles. We assume that the V°
particles undergo two-body decay, so that the origin
for a given V° must lie in its decay plane and the line .
connecting the origin with the decay point must pass

TaBrLE I. Summary of geometrical data for ten VO-particle
pairs. 8 is angle of noncoplanarity with assumed origin. 6; is angle
between lines of flight of V2 and V30 6, is angle between decay
planes of V0 and V3. » is angle between decay plane and plane
containing lines of flight of V. and V3°. The last column gives the
identification.

Event ve 8 01 02 7 Ident.
a 14° 14.8+ 4°
26-5946 36.6° 76.6°
b 21 88.5+ 5
[ a 2.7 16.04=11 v
56-240 31.8 785
1 b 3.7 62.64=10
e 06 29.04 3
69-210 43.8 452
b 21 63.7+ 3 o0
a 05 253+ 5 A°
73-29 ' 206 62.2
b 08 85.84+ 5 0
a 13 39.8+ 3 0
95-622 414 725
b 04 7834 4 [
a 0.7 444+ 3
126B-30034 3.1 4438
b 02 40.04= 3
a 0.1 170+ 3
146B-40761 145 88.0
b 04 724+ 4 .-
a 27 410 A°
Brookhaven
b 70 &+ 5 6
a 18 + 7 A0
Brookhaven
b 60 + 6 i
a 10.6 8
Thompson et al.
b 26.5 A°
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between the two decay tracks. Evidently, we can only
locate origins which give rise to more than one charged
particle passing into the illuminated region of the
chamber. In each of the seven V° pair events, however,
there was one, and only one, such origin for each decay
plane and this origin was in fact common to both planes.
This suggests that in each event the two V° particles
indeed came from a common origin, which we had
correctly located.

The results of the analysis are summarized in Table I.
The angle of “noncoplanarity,” §, is the angle between
the line of flight of the V° particle and the decay plane.
Within the experimental errors, the assumed origin in
each case lies in the decay plane. It is the angle 5 be-
tween the decay plane and the plane containing the
lines of flight of the two V° particles that is of particular
interest. By convention, 7,<7s. Normals are chosen so
that #<<90°. The errors in 7 arise mainly from the un-
certainties in the precise location of the origin. Table I
also includes two V%-pair events obtained by the Brook-
haven group? and one event obtained by Thompson
et al.®

In Fig. 1 each event is represented by a point in the
n.—ns plane. Since n,<7ns, the points are constrained
to lie to the right of the 45° line. As discussed in the
preceding letter, if both of the V° particles involved
in each event have spin less than one, the points should
be uniformly distributed over the plane to the right
of the 45° line. Although only 10 events are represented
in the figure and the statistics are correspondingly poor,
there appears to be a significant clustering of points
in the region of small 74, large n,. We can think of no
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F1c. 1. Distribution of events in the n,—ns plane for ten V-
particle pairs; 7 is the angle between the decay plane of an indi-
vidual V° particle and the plane containing the lines of flight of
the two V? particles of the pair. The subscripts @ and & distinguish
the two VO particles and have been chosen in such a way that

s <7.
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bias in our experimental procedure which would tend
to distort the true distribution.

Insofar as this apparently nonuniform distribution is
accepted as statistically significant, we can conclude
that at least one type of V° particle involved in our
sample has spin greater than one-half.

Unfortunately, identification of the V° particles
could be made in only a few cases—and then only on the
basis of angles and ionizations, assuming that we are
dealing only with a mixture of A>—>p-+n—+37 Mev and
—gt+4n~+214 Mev. Thus, the statement that a
certain particle is a 6° means that on the basis of angles
and ionizations the event is consistent with 6° and in-
consistent with A% Event 95-622, which appears to
involve a pair of @°-particles, has been described
elsewhere.$

There is of course no way to determine in our events
whether the two V?° particles are produced in a single
elementary act or in two separate interactions. The
very existence of correlation effects, however, would
seem to favor the first possibility.

* This work was supported by the U. S. Office of Naval Research
and the Atomic Energy Commission.
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S has been recognized for some time, argon-37
offers unusual advantages for neutrino recoil ex-
perimentation in that it is monatomic and gaseous and
captures orbital electrons without gamma emission, so
that neutrino emission should be the predominant
mechanism which could give recoil. The recoils have
been observed by Rodeback and Allen' through the
use of coincidence time-of-flight methods and very
recently by Kofoed-Hansen? in a parallel-plate, crossed-
field spectrometer. The energy of the radioactive transi-
tion is known to be 816 kev,? from which one would
predict a recoil energy of 9.66 ev for the CI*” atoms; the
latter are known to be multiply-charged because of the
emission of Auger electrons.?
We have found that it is possible to examine these
low-energy recoils in detail and under high resolution



