
VOLUME 26, NUMBER 14 PHYSICAL REVIE%' LETTERS 5 APRiL 1971

The resulting ratios V(q', 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 q' as rapidly as does the vector-meson pro-
duction. '0 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. "

We are indebted to G. Brown and M. Kolesar
for valuable assistance and to H. T. Edwards,
J. W. DeWire, L. N. Hand, G. Rouse, and R. Sun-
delin for their contributions to the construction
of the electron beam. We thank G. Grammer,
J. J. Sakurai, and K. Wilson for the help in un-
derstanding the radiative effects.

*Work supported in part by the National Science Foun-
dation.

fAccepted without review under policy announced in
Editorial of 20 July 1964 [Phys. Hev. Lett. 13, 79
{1964)l.

E. D. Bloom et al. , Phys. Rev. Lett. 23, 930 (1969);
M. Breidenbach et al. , Phys. Rev. Lett. 23, 935 (1969).

W. Albrecht et al ., DESY Report No. 69/46 (to be
published) .

Theoretical work has been reviewed by F. J. Gilman,
in Proceedings of the Fourteenth International Sympo

sium on E/ectron and Photon Interactions at High Ener-
gies, LiverPool, England, September 1969, edited by
D. W. Braben and R. E. Band (Daresbury Nuclear
Physics Laboratory, Daresbury, Lancashire, England,
1970), p. 177.

G. Charpak et a/. , Nucl. Instrum. Methods 62, 262
(1968).

L. W. Mo and Y. S. Tsai, Bev. Mod. Phys. 41, 205
(1969).

60nly a weak form of vector dominance is needed;
that is, we require that a.{y~, ~ p —U p) =fo(V p-V p)
and a(y~, ~~ p-anything) =fo(V p-anything), with the
same factor f (s, function of q, possibly) applying in
both equalities. Here V represents either p or ~.

Cambridge Bubble Chamber Group, Phys. Rev. 146,
994 {1966), and 169, 1081 (1969); Aachen-Berlin-Bonn-
Hamburg-Heidelberg-Munchen Collaboration, Phys.
Bev. 175, 1669 (1968); J. Ballam et aE. , Phys. Bev.
Lett. 21, 1541 (1968); Y. Eisenberg et aE. , Phys. Bev.
Lett. 22, 669 (1969); D. O. Caldwell et al. , Phys. Bev.
Lett. 25, 609 (1970); H. Meyer et al. , Phys. Lett. BBB,
189 (197'0).

The virtual photon is polarized, but if vector-meson
electroproduction is predominantly diffractive as in
photoproduction, there will be little or no y depen-
dence.
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We have measured the K~0 mean life to be (5.154 + 0.044) x 10 ~ 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~' Qux as a function of distance in

a collimated neutral beam. We find T= (5. 151

+ 0.044)x 10 ' 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 geometr ie s,



5 ApRIr. 1971

Table I. Measurements of the &I mean life.
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FIG. 1. The logarithm of the observed relative in-
ten8ity of El ITlesons Rs R function of the proper tiDle
in units of the fitted mean lifetime. The solid curve
is the exponential fit to the data ()t2 =114 for 107 de-
gr'ees of freedom). The kRon Mass 18 denoted by m,
and p denotes its momentum; / is the distance between
the kRon 8 cr'eRtlon Rnd its decRy.

increased statistical accuracy, and the lax'gex

number of decay lengths txaversed by the detec-
tor. Details are discussed in a longer report, 2

The quoted error represents +0.042~ 10 ' sec
statistical uncertainty combined in quadrature
with +0.012&10 ' see from various sources of
systematic uncertainty such as time-of-Qight
calibration, backgx'ound subtraction, and normal-
i.zation.

A plot of the obsex ved relative intensity of K~o

decays as a function of the proper time is shown
in Fi.g. 1 along with the fitted exponential decay
eux've 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 I.

The reported violation of the AI =
2 rule in K, s

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 pux'e 4I =

& rule are not correct.
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Mx'. Shaw Ling Hsu contributed to the data analy
sis.
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