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The resulting ratios V(g?, W) are listed in Ta-
ble I. The quoted errors include the uncertainty
in the subtraction of non-vector-meson events,
as well as counting statistics. Clearly the vec-
tor-meson fraction in electroproduction is small-
er than in photoproduction. Perhaps this should
not be surprising, since the mismatch in photon
and vector meson masses becomes greater as
the virtual photon becomes more spacelike, It
does imply, however, that other mechanisms be-
sides vector-meson dominance are probably con-
tributing to photon-hadron couplings in order to
keep the total hadron production from decreasing
with ¢? as rapidly as does the vector-meson pro-
duction.!® It also indicates that the absorption of
virtual photons in the deep inelastic region is
probably not diffraction dominated as some au-
thors have suggested.!!
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We have measured the K;° mean life to be (5.154 = 0.044) x 1078 sec.

A new measurement of the mean life (7) of the
K,° meson was made at the Princeton-Pennsyl-
vania Accelerator by observing the exponential
decrease in K, ° flux as a function of distance in
a collimated neutral beam. We find 7=(5.151

866

+0.044)X 1078 sec.

This scintillation-counter experiment was sim-
ilar in almost all essential aspects to one de-
scribed earlier.! The chief differences were
improved collimator and detector geometries,
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FIG. 1. The logarithm of the observed relative in-
tensity of K LU mesons as a function of the proper time
in units of the fitted mean lifetime. The solid curve
is the exponential fit to the data (x?=114 for 107 de-
grees of freedom). The kaon mass is denoted by m,
and p denotes its momentum; [ is the distance between
the kaon’s creation and its decay.

increased statistical accuracy, and the larger
number of decay lengths traversed by the detec-
tor. Details are discussed in a longer report.2

The quoted error represents +0.042x 1078 sec
statistical uncertainty combined in quadrature
with +0.012X 1078 sec from various sources of
systematic uncertainty such as time-of-flight
calibration, background subtraction, and normal-
ization.

A plot of the observed relative intensity of K,°
decays as a function of the proper time is shown
in Fig. 1 along with the fitted exponential decay
curve obtained using the result of this experi-
ment. The final data set consisted of 449 234
detected events; of these 13 774 were subtracted
as background. The results of earlier, less pre-
cise experiments are shown together with our
result in Table 1.

The reported violation of the A7 =3 rule in K,
partial decay rates®® depends directly on the ac-
curacy of the K,° lifetime measurement (total
rate). The present result agrees well with that
of Ref. 1, and supports the conclusion that the
predictions of a pure AI =3 rule are not correct.
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Table I. Measurements of the K;° mean life.

-
(10~8 sec) Ref.
8.1 :;;% 3
5.1 2 4
53 0.6 5
6.1 3 6
5.15 *0.14 1
50 =05 7
5.154+0.044 This experiment
5.155+0.042 Weighted average
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