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In a systematic study of negative K-meson de-
cays and interactions in flight, an example of the
7' mode of decay has been observed. A photo-
micrograph of this decay, event 1320, is shown

in Fig. 1. From the known momenta of the in-
cident particles and the position of the decay
point in the stack the energy of the K meson at
decay was determined to be 105+10 Mev. Ioniza-
tion measurements on the K meson track at the
decay point are in agreement with this value.
Track A is a m" or p. meson as determined from
ionization versus range and from its character-
istic scattering along the track. However, the
three-prong star at its end strongly favors iden-
tification as a m meson. The energy of this
meson, if a m, as determined from its range, is
19.5.Mev. The laboratory angle between the in
cident K -meson direction and the out-going
light meson is 42 deg. If this event were a K ~,
decay, the n meson emitted at 42 deg would
have an energy of 190 Mev. Thus the Kp2 decay
mode is ruled out.

Prongs 8 and C have ionizations of 0.97+ 0.10
and 0.93 +0.10 times plateau, respectively. Mul-
tiple scattering versus ionization identifies these
as electrons with pP equal to 102 +20 and 52 +13
Mev/c, respectively. The opening angle of the
electron pair is 17 deg. The total momentum
vector of the electron pair makes an angle of
65 deg with the K -meson direction.

In order to establish this event as an example
of the v' decay mode of the K meson,

K~, (T') —~ + v'+v'

e++e +y,
it is necessary to rule out other decay modes as
well as a K capture in flight. The kinematics
and the presence of the charged w (p) meson and
the m' meson, as evidenced by the high-energy
electron pair, immediately rule out all decays
except the v' and K& .

The permitted processes and the ratios of
their expected frequencies are listed in column
1 of Table I. The expected numbers of events
having a single v ()i, ) meson with no accom-
panying blobs, slow electrons or recoils are
given in column 2. For the decay processes
these numbers are the branching ratios of K+
mesons' times the number of K decays in flight
which we have observed. For the K captures
in flight the number has been obtained in the
following way. We have seen 2 nondecay-like m

meson events (w meson plus blob, slow electron,
or recoil but no other prongs) in 250 K inter-
actions in flight. About 75%%uo of the single-m
events from K captures at rest are nondecay-
like. Taking the same ratio of decay-like to
nondecay-like single-m events among the inter-
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FIG. 1. Photomicrograph
of the decay of a negative
7' meson (event 1320).

Kp3 (v ) w + x +x

+
8 +e +p ~

actions in flight yields about one decay-like m

event. The probability of seeing a three-prong
star at the ending of a w ()i, ) meson "' ap-
pears in column 3. In column 4 are the pro-
babilities of seeing a high-energy electron pair
in combination with a v (p, ) meson. i The num-
ber listed for K interactions in flight comes
from the fact that we have not seen a high-energy
electron pair in combination with a w in over
3000 K captures at rest although three examples
of such pairs where no twas emitted have been
observed. The expected numbers of 7' decays,
K interactions in flight, and K& decays which
have the characteristics of this event are listed
in column 5. It can be seen that the identification
of event 1320 as the 7' mode of decay of the K
meson is favored over the K interaction in
flight by a factor of at least 40, and is favored
over the K&, mode by a factor of at least 190.

Previous examples of the v' mode of decay of
the K meson have been reported', however, due
to the absence of electron pairs it is evident
from Table I that those events have about equal

probabilities of being K interactions in flight.
Similar decays of positive 7' mesons each yield-
ing a m meson and an electron pair have also
been observed. '
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Table I. Expected numbers for K decays and E captures in 'flights.

Process

Expected numbers
of decay-like

events

P robability of
3-prong star
fromm (p )

Probability of
electron pair in

combination
with m (p )

Expected numbers
of events

of this type

7' decay
K capture in flight

%@3 decay
v' decayRatio X capture

in flight
7' decayRatio

K&3 decay

0, 5
1
1

0. 5

0. 5

0. 15
0. 15

&8 x 10 4

&190

0. 025
&3 x 10 4

0. 012

&80

1.9 x 10-3
&4. 5 x 10 5

&9. 6 x ]0 8

&40

&190
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