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The reaction e +p —e +p +p is measured by observing electron-proton coincidences for
v beyond the resonance region and for -t =0.07 to 0.5 GeV2. We note that the yield of
p +p relative to other hadron final states is less than in photoproduction.

Measurements of inelastic electron-proton
scattering made at Stanford Linear Accelerator
Center and DESY have revealed that there is a
continuum yield which decreases with momentum
transfer q' much more slowly than does elastic
scattering or resonance excitation. This result
has stimulated a number of theoretical specula-
tions. ' We report here a first measurement on
the hadron final states PX', in which X' is any
neutral state emitted near the momentum trans-
fer direction q.

The extracted electron beam of the Cornell syn-
chrotron passes through a 2,7-cm liquid-hydro-
gen target and on to a Faraday-cup monitor.
Scattered electrons pass through a pair of half-
quadrupole magnets and are deflected vertically
by two bending magnets. The trajectories are ob-
served in six planes of multiwire proportional
chambers (256 wires per plane, spaced 2 mm
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apart), which are gated by a coincidence of two
scintillators, a Freon threshold Cherenkov coun-
ter, and a lead-glass shower counter. Protons
are deflected horizontally in a large-aperture
magnet accepting the range of laboratory angles
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FIG. 1. Missing mass squared distribution for the

q =O.B GeV data, . The spread in the radiative peak
(ep-epy) at zero mass is an indication of the experi-
mental resolution.

FIG. 2. Missing-mass distributions. The dashed
lines indicate the calculated acceptance of the appara-
tus, plotted in arbitrary units. The solid curves are
the estimated yields of p and ~ electroproduction
events taking into account the experimental resolution
and aperture and assuming the values of V(q, %') re-
ported in Table I with the t and y distributions noted in
the text.
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q = Squared four-momentum transferred

by electron, in GeV
2
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E = Incident lab electron energy, in GeV 7.5

E' = Yean scattered lab electron energy,

in GeV
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8 = Mean electron lab scattering anglee

Photon polarization parameter
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(note: V(0, W) = 0.16 in

photoproduction) .07+.03 .08+.03 .06+.03

from 55' to 90' relative to the electron beam. A

wide-gap optical spark chamber records the pro-
ton trajectories behind the magnet, and an array
of eight scintillation counters provides the proton
input to the coincidence trigger. Protons in the
hadron spectrometer are identified by momen%iim

and time of flight. Events with hadron momentum
higher than 0.75 GeV/c are not used in the analy-
sis, in order to make the w-p separation unam-

biguouss.

For each electron-proton coincidence event we
compute the mass of the missing neutral boson
state X'. By far the most prominent feature of
this mass spectrum (see Fig. 1) is a peak at zero
missing mass due mainly to radiative eP scatter-

ing (ep -epy). The number of zero-missing-
mass events observed and their distribution in
the missing momentum vector agree with the pre-
dictions of quantum electrodynamics. ' The radia-
tive peak unfortunately obscures the hadron mass

-"spectrum below 0.5 GeV missing mass. Missing
masses near and above 1 GeV are cut off by the
small-angle edge of the proton aperture. The
most striking feature of the data (Fig. 2) is the
fact that the p meson is not nearly as prominent
as it is in photoproduction.

Let us define V(q', W) as the fraction of the
hadron electroproduction cross section which
goes into the p'p and ~p channels (W is the total
c.m. energy of the final-state hadrons). That is,

do'
o dQ

V(q', W) =, (ep —epp' and ep&u), 2 «,d& (ep —e + anything), 2 ~

V(0, W) is obtained from the corresponding photoproduction cross sections:

V(0, W) = [o'(yp -p p and pw)~] to(yp - anything)~] '.

The vector-dominance model' predicts that V(q',
W) is independent of q' and has the same value
V(0, W) as in photoproduction. The photoproduc-
tion data' at 3 GeV show V(0, W) = (20 pb)/(120
pb) =0.16.

The value of t/ implied by oui data ls obtained
for each q' run as follows. The denominator of

V(q', W) is obtained from our measured electron-
only rate, corrected fox radiative effects. ' The
numerator is obtained by dividing an estimate of
the p' (and &u) yield by the acceptance calculated
assuming azimuthal symmetry about the q direc-
tion and e ' for the t distribution.
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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. "
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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,


