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Quasi-elastic w production by ep scattering in the kinematic region 0.3 < Q2 < 1.4 Gev?
and 1.7 < W < 2.8 GeV was studied using a streamer chamber at DESY. The production
angular distribution for vy,p — wp has a strong non-peripheral component for W < 2 GeV.
The w production cross section falls by a factor of 4 as W chan%es from 1.7 to 2.8 GeV. In
contrast the cross section for w production with 1z1 < 0.5 GeV* is W independent between
1.7 and 2.8 GeV and for W > 2.0 GeV consistent in both W and Q2 dependence with the
predictions of a model based on one-pion exchange and diffraction.

1. Introduction

In this paper we present final results on quasi-elastic w production from an experi-
ment which used the DESY streamer chamber to study inelastic electron-proton scat-
tering. The experiment covered hadron c.m.s. energies W between threshold and
2.8 GeV, and values of the photon mass squared, —Q? from —0.3 to —1.4 GeV2. The
experimental setup had nearly 4 acceptance for detection of charged hadrons. Here
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we give results on w production by virtual photons vig
YvP > wp. (1)

Final results on rho production and preliminary results on multiplicities and A™* pro-
duction have already been published [1-5].

Reaction (1) provides an opportunity to study w production as a function of the
photon mass. At 02 = 0 the general characteristics of w production have been deter-
mined through the use of a polarized photon beam. The polarized beam has permitted
the measurement of the amount of natural and unnatural parity exchange in the
t-channel [6]. It was found that the cross section associated with unnatural parity ex-
change has the 1/E§ dependence characteristic of one-pion exchange (£, is the photon
energy) while the natural parity exchange cross section is approximately constant as
expected for a diffractive process. A model based on a combination of one-pion ex-
change (OPE) and diffraction is found to fit the data well [6,7]. One of the objects
of this experiment is to determine if w production by virtual photons can also be
understood in terms of these mechanisms. To this end we have measured the cross
section for reaction (1) and its dependence on Q2, W and . We find a large non-peri-
pheral component of the w cross section which cannot be explained by the contribu-
tions from OPE and diffraction alone.

The paper is organized as follows: first we review the experimental procedure. In
sect. 3 we give the 7" 7~ 7° mass distribution for the channel yyp = pr* 7 7% and
describe how the numbers of w events were determined. In sect. 4 we discuss the w
production cross section as a function of W, Q2 and ¢, and the w decay distributions.
The data are compared with an OPE-diffraction model in sect. 5. A summary is given
in sect. 6.

2. Experimental procedure

A detailed description of the apparatus and the event analysis procedure has been
given in ref. [2]. A 7.2 GeV electron beam was directed onto a 9 ¢em long liquid hy-
drogen target inside a streamer chamber. The streamer chamber, of 1 m length, was
in an 18 kG magnetic field. Two arrays of trigger counters, lucite Cerenkov counters
and lead scintillator sandwich shower counters detected the scattered electron. The
present analysis is based on data taken with a proportional wire chamber added to
each of the two detector arms [8]. The coordinate information from the chambers
improved the momentum and angular resolution of the scattered electron by more
than a factor two compared with the measurement of the electron in the streamer
chamber only.

Approximately 200 000 pictures were taken with this setup. The integrated flux
was ~2 X 102 electrons. The photographs were scanned twice and ambiguities were
resolved in a third scan. The procedure for the measurement of the film was similar
to that used in bubble chamber experiments. Geometrical reconstruction and kine-
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Table 1
Correction factors for fit losses due to measurement errors and due to external and internal
bremsstrahlung

111 (GeV?) W(GeV)
1.7 =20 20 ~238

0 —01 - 1.38 £ 0.03
0.1-05 1.45 + 0.04 1.26 £ 0.03
0.5-1.0 1.55+ 0.05 1.40 + 0.06
1.0-2.0 1.70 £ 0.07 1.47 £ 0.06
2.0 max 2.0 +0.34 1.8 £0.07
all 7 1.53 £ 0.05 1.40 £ 0.04

matical fitting were done using the programs THRESH and GRIND [9].
Omega meson production vig reaction (1) was studied in the final state

ep>epn . 2

The events selected as reaction (2) were required (a) to have a 1C fit (with x2 < 28)
consistent with the observed track ionization (b) to have no 4C fits of the type
ep > epm' m~ consistent with the track ionization. A total of 2746 events satisfying
these criteria were found in the kinematical region 1.7 < W < 2.8 GeV,0.3 < 0% <
1.4 GeV2.

In the determination of w cross sections, corrections of approximately +40%
have been applied for fit losses due to measurement errors and due to radiative effects
(external and internal bremsstrahlung). The corrections were obtained from a Monte
Carlo program which simulated the event production and detection in the streamer
chamber. The Monte Carlo events were processed through GRIND in the same way as
the measured events. It was found that events were lost for the following main reasons
14% — through bremsstrahlung causing the scattered electron to miss the trigger
counters, 15.5% — no 1C fit, 10.5% — a 3C or 4C fit to ep > epn’ 7~ . The correction
factors, given in table 1, show some dependence on W and the four momentum trans-
fer squared, ¢, between the initial and final state proton, but do not vary systemati-
cally with Q2. An extra —7% correction was applied for vertex and propagator effects.
Corrections of 11% and 10% *, respectively, were made for w decays into neutrals
[10] and w events outside the 0.72—0.84 GeV mass interval.

Cross sections were determined by normalizing the total number of inelastic ep
events (after correcting for acceptance and radiative effects) to the total inelastic ep
cross section measured in a single arm experiment [11]. The errors quoted include

* The Monte Carlo events show the presence of non-Gaussian tails of the w-resolution function,
which contain 10% of the events (outside the interval 0.72—-0.84 GeV).
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the statistical error plus the uncertainty of the background subtraction under the w.
A systematic uncertainty of £10% has to be added which covers the uncertainties
from event selection, radiative corrections and cross section normalization.

3. Mass distribution for yy p = pt'n n°

The n* 7~ 7% mass spectra from reaction (2) are shown in figs. 1 and 2 for different
0? and W intervals. The shaded parts have a r-cut, 171< 0.5 GeV?. The w peak is
clearly seen at all energies. The numbers of w’s and hence the cross sections were de-
termined using different procedures depending on the energy. For the lowest Winterval,
1.7--2.0 GeV, the mass spectrum was fitted to a sum of w production and three pion
phase-space background. For the higher W intervals a fit was made to the mass interval
0.6—1.0 GeV with an w contribution plus a second-order polynomial background.

Y,p—=—pmn T

0.3<Q%<1.4 Gev?
itl<05 Gev?

100 T T T T T T T
Mo
80+ W:1.7-20GeV _
723 events
- _
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Fig. 1. Dzlstrlbutlon of the effective mass M+ ¢ from the reaction ep > eprtn —9 for
03<Q <14 GeV? and three W intervals. The shaded plots are for 171 < 0.5 GeV? where
I¢| is the four-momentum transfer squared from +y to w.
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Fig. 2. Reaction ep — epn'+1r_1r0. Distribution of the effective mass M i o for two Wand
three Q2 intervals.

The w peak was described in the fit by a Gaussian with an rms width of ~+20 MeV.
In all cases the results of the fits were checked with estimates using hand-drawn back-
grounds. For those intervals where the numbers of events were small only hand-drawn
backgrounds were used.

4. The reaction Yy p > wp

4.1. Cross sections

Fig. 3 and table 2 show the W dependence of the w cross section (a) for all values
of It and (b) for 1¢1< 0.5 GeV? *; the latter cut was made to select peripherally

* The definition of the Yy P cross section is given in the appendix.
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Fig. 3. a(yyP = wp) for 0.3 < Q% < 1.4 GeV? as a function of W. (a) for all £. (b) for 1£1< 0.5
GeVZ. The open points are from the photoproduction data of ref. {6] (open squares) and ref.
[7] (open circles). The curves are from the model discussed in sect. 5. The full and dash-dotted
lines give the total contribution of the model; the dashed line gives the OPE part alone.

produced w’s. Comparison of figs. 3a and b shows that close to the w threshold most
of the cross section is due to non-peripheral w production, which falls with increasing
W. In contrast the peripheral w production is approximately constant within

1.7 < W<2.8 GeV. The curves in fig. 3 will be discussed in sect. 5. The open points
in fig. 3a are from photoproduction experiments [6,7].

Figs. 4a and b display the total and peripheral «w production cross section as a
function of Q. A significant Q? dependence is seen only between Q% = 0 (open circles
fromrefs. [6,7])and Q? = 0.3 GeV? where g,, drops by a factor of 2—5. For compa-
rison we show the w cross sections from the SLAC up streamer chamber experiment
[12] (open squares).

Fig. 5 shows the production angular distribution in the yy p center of mass system
for 1.7 < W<2.0 GeV. Apart from a weak forward peak the bulk of the production
cross section is nonperipheral. For W >2 GeV the forward peak is more pronounced
as can be seen from the differential cross section do/dt in fig. 6 (full points). The
electroproduction cross sections of figs. 5 and 6 are also listed in table 3. The open
points in figs. 5 and 6 are from photoproduction experiments at comparable values
of W [6,7]. For 1£1< 0.5 GeV? (cos Oy, > 0.6) the electroproduction cross sections
are lower by a factor of 3—4. In contrast the non-peripheral contributions for
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Table 2 )
Reaction yyp — wp: w production cross section (in ub) as a function of Q@“ and W
all ¢ It < 0.5 GeV?
W Q2 2 <Q2>2 Ow Uw/UtOt (Q2> 2 [P}
(GeV) (GeV"©) (GeV®) (GeV™
1.7-1.8 0.8 4.0+0.9 0.047 = 0.011 0.6 0.89 +0.33
1.8 -1.9 0.8 44 +0.38 0.060 = 0.011 0.6 0.86 + 0.33
1.9 -2.0 0.7 2407 0.035 £ 0.010 0.6 0.94 £ 0.26
20-22 03-14 0.9 2.7+0.6 0.042 £ 0.009 0.6 0.90 + 0.30
2225 0.75 1.5+0.3 0.026 + 0.005 0.67 0.84 £ 0.18
2528 0.75 09+03 0.017 + 0.006 0.74 0.63x0.16
0 7.0+0.8 0.045 + 0.005 42 +0.7
0.3-0.5 0.4 39+£0.8 0.038 + 0.008 0.39 1.46 + 0.46
1.7 -20 0.5-0.8 0.65 49+0.9 0.058 £ 0.011- 0.65 1.78 £ 0.43
(W>=1.85 08 —-1.4 1.05 28+09 0.048 + 0.015 0.92 0.32+£0.24
0 74+1.0 0.051 = 0.007 53 +0.8
0.3-0.5 0.4 2.1+0.7 0.023 £ 0.008 0.42 0.54 £ 0.42
20-22 0.5-08 0.64 2.3+£0.7 0.032+£0.010 0.61 1.05 + 0.40
(W)=2.09 08 -1.4 1.20 30+1.3 0.058 + 0.025 0.90 0.94 + 0.50
0 54+0.6 0.040 + 0.004 44 +05
0.3-0.5 0.42 1.1+03 0.014 + 0.004 0.43 093+ 0.24
22-28 05-0.8 0.64 1.4+04 0.023 £ 0.007 0.63 0.95=0.24
(W)=2.43 08-14 1.0 1.0£0.3 0.023 + 0.007 0.94 0.58 +0.22

The data at Q2 = 0 are from refs. [6.7]. For completeness we also give the ratio o,/0¢4¢, Where oot
was determined by a fit to the data of ref. [11].

Il >0.5 GeV? (cos Oy < 0.6) decrease only by a factor ~1.5 between 0*=0and
(0*)=0.7 GeV2.

4.2. w decay angular distribution

The w decay angular distribution * has been analysed in terms of the «w density
matrix elements in the helicity system using the formalism of ref. [13]. The values of
the density matrix elements are given in table 4 **. Only rgg differs significantly from

* We use the same formulae as in our study of p production [5]. The w decay angles are defined
as in the appendix of ref. [5] replacing the direction # * of the n* from p decay by the normal
#t X &7 to the w decay plane in the w rest system. The angular distributions W(cos @) and
W(y ) (not shown) are consistent with isotropy.

** The density matrix elements were determined by the method of moments from all events in
the interval 0.72 < M_ypqo< 0.84 GeV. We have checked (from control regions) that the
background does not change the results within the errors quoted.
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Fig. 4. o(yyP —~ wp) as a functjon of Q2 for different W intervals. (a) for all ¢. (b) for 1r1<0.5 GeVz.
The open circles at 0 = 0 are from refs. {6,7]. The open squares are data from ref. {12]. The
curves are from the model discussed in sect. 5.

zero. We find no evidence that rgg is 9 dependent within the range 0.3 < Q%* <
1.4 GeV?. The values of rgg found for peripheral w’s at both low and high W are,
within errors, equal to those found in photoproduction [6,7]; this indicates that, in
contrast to p electroproduction [5], there is no substantial increase in the production
of longitudinal w’s when going from Q% =0 to (Q?) = 0.7 GeV?.

In polarized photoproduction it has been possible to separate the contributions
from natural and unnatural parity exchange in the ¢ channel [6]. With unpolarized
electrons and protons we can only determine a lower limit to the natural parity ex-

change part 0¥ of the transverse w production cross section o1 from the relation
(see subsect. 4.2 of ref. [13])

o= 1+ —rl)Yor. 3)

From the data of table 4 we obtain for |¢£1< 0.5 GeV? U¥ > (0.6 £ 0.1)0t for both
1.7<Ww<2.0GeVand 2.0 <W < 2.8 GeV;i.e. more than half of the peripheral
transverse cross section is due to natural parity exchange. A determination of the
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Fig. 5. do/d (vyP — wp) for 0.3 < 0% < 1.4 GeVZ and 1.7 < W < 2.0 GeV. ¢y, is the w-
production angle in the yyp c.m. system. The open points are from the photoproduction data
of ref. [7]. The curve is from the model discussed in sect. 5 (computed at Q2 =0).

longitudinal part is not possible within the present experiment; from the model dis-
cussed in sect. 5 one expects that only 10% of the unnatural parity exchange contri-
bution (from one-pion exchange) are due to longitudinal photons.

4.3. Comparison of w and p electroproduction

In figs. 7 and 8 we compare differential cross sections for p and w production. At
small production angles the w cross section is smaller than the p cross section by a
factor of 3—4. In the non-peripheral region (I#| >0.5 GeV?) the cross sections are
approximately equal. The ratio of w to p production as a function of Q2 for different
W intervals is shown in fig. 9 for all z. Within errors the ratio is Q2 independent. For
comparison we show the data of ref. [14] (open triangles) which are compatible with
our data. Rho electroproduction has been found to be consistent with a dominantly
diffractive process for W > 2 GeV [5]. If w electroproduction were also dominated
by diffraction * an w to p cross section ratio of about 1 : 9 (corresponding to the ratio
of the square of the yw and yp coupling constants) would be expected. We conclude
from the data of figs. 7—9 that other mechanisms contribute to «w production, in par-
ticular for 1¢1 >0.5 GeV?2.

* We use the usual VDM picture, where the virtual photon couples to the w meson with a sub-
sequent diffractive wp scattering.
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Fig. 6. do/dr (yyp —~ wp) for 0.3 < Q2 < 1.4 GeV? and 2.0 < W < 2.8 GeV. The curves are from
the model discussed in sect. 5. The points labelled SBT and ABBHHM are from the photoproduc-
tion data of refs. [6,7] respectively.

5. Comparison with a model

Photoproduction of w mesons has been successfully explained by contributions
from one-pion exchange and diffraction [6,7]. Starting from this Fraas [15] has de-
veloped a similar model for the electroproduction of w mesons in which the produc-
tion takes place through elementary one-pion exchange (OPE) and diffraction. We
have modified his approach by including Benecke-Diirr form factors [16,17] in the
OPE term and have used a diffractive term derived from photoproduction [6] so that
at 0% = 0 the model fits photoproduction within 10%. We have used the value of
[osay = 0.90 MeV [10] for the radiative w width and, following Fraas, have used
the VDM relation fwm(QZ) o [mg/(mz +0%)] fpwn for the relation between the
ywm and pwn coupling constants. The coupling constant f,,,» could be Q? dependent
but in the calculations presented here we have kept it constant at its 9% = 0 value.
The basic formulae of the model are given in the appendix.

The curves of figs. 3, 4b and 6 show the predictions of the model. The dashed line
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Table 3
Reaction yyp— wpat 0.3 < Q2 <14 GeV2: Differential cross sections do/d§2 (in the hadron c.m.s.)
for 1.7 < W < 2.0 GeV and do/dr for 2.0 < W < 2.8 GeV

o) W(GeV) CoS Ocm do/ds (ub/sr)
(Gev?)
09 — 1.0 0.68 + 0.21
08 — 0.9 0.50 £ 0.19
06 — 0.8 0.30 + 0.11
0.77 1.7-20 02 -~ 06 0.22 £ 0.08
(<02)~ 02 0.23 £ 0.07
(W)= 1.84 (—0.6) — (~0.2) 0.23 + 0.08
(~0.8) ~ (~0.6) 0.23+0.11
(~1.0) — (~0.8) 0.37 £ 0.13
0 W(GeV) 111 (GeV?) do/dz (ub/GeV?)
< 0.1 *
01 - 02 3.8 +0.8
02 - 03 14 +06
0.84 2.0-28 03 - 0.5 0.90 + 0.37
(Wy=2.3 05 - 0.7 1.20 + 0.36
07 - 1.0 042023
1.0 - 1.5 0.24 £ 0.15
15 -~ 20 0.22+0.14
20 - 25 0.10 £ 0.10

* We have a signal of 20 + 5.5 events corresponding to a cross section of 0.2 ub. We do not quote
a differential cross section, since # i, varies drastically in the 0 and W interval considered.

in fig. 3b gives the contribution from OPE alone. For W >72 GeV and |71 < 0.5 GeV?
the model is in reasonable agreement with the data. However, for W <2 GeV there is
substantial w production which is non-peripheral and nearly isotropic, and which
shows a weak Q7 dependence; these features cannot be explained by the model. This
is in contrast to photoproduction for which the model gives a good description down
to threshold (see dash-dotted curves in figs. 3a, 5 and 6). Hence we conclude that an
additional production mechanism e.g. formation of s-channel resonances contributes
strongly in w electroproduction for W < 2 GeV.

6. Summary

We have measured the cross section for w production by virtual photons as a func-
tion of Q2 W and r. We find:
(i) w production near threshold is dominantly non-peripheral (fig. 5). Some non-
peripheral production persists at higher energies (fig. 6).
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Table 4

Spin density matrix elements for yyp — wp in the s-channel helicity system (0.3 < Q2 <14 GeV2)

P. Joos et al. | w meson production

171 < 0.5 GeV? all 171
W(GeV) 1.7 -20 20 28 1.7 —2.0 20 -2.8
o0 0.27 + 0.07 0.28 £ 0.06 0.35 + 0.04 0.24 + 0.06
Re rgg 0.01 0.04 0.07 £ 0.04 0.00 + 0.03 ~0.01 + 0.03
g ~0.02  0.06 0.13 4 0.06 ~0.08 + 0.03 0.05 = 0.04
o0 ~0.03+0.12 ~0.16 + 0.09 ~0.01 + 0.06 ~0.06 + 0.07
r ~0.01+0.07 0.1240.07 ~0.05 + 0.04 0.04 + 0.05
Rerlg ~0.07 + 0.06 ~0.01 + 0.06 0.04 + 0.04 0.03 £ 0.04
" 0.09 + 0.09 0.01+0.10 0.02 + 0.05 0.03 £ 0.07
Im i, ~0.03 + 0.07 0.02 + 0.07 ~0.02 + 0.04 0.01 +0.05
Imr? 0.07+0.10 0.01 £ 0.09 0.04 + 0.05 0.00 * 0.06
rSo 0.08 + 0.06 0.04 + 0.05 0.05 + 0.03 0.02 + 0.04
3 0.01 £ 0.04 ~0.00 + 0.03 003+ 0.02 0.01  0.02
Rers, 0.01 £ 0.03 0.02+ 0.03 0.01+0.02 0.01 £ 0.02
B ~0.07 + 0.04 ~0.06 + 0.03 ~0.05 + 0.02 ~0.04 + 0.03
Im 7%, ~0.06 + 0.03 ~0.01 £ 0.03 ~0.03 + 0.02 ~0.02 £ 0.02
ims$_, 0.00 £ 0.05 ~0.01 + 0.04 0.01 £ 0.02 0.00 + 0.03

(ii) The non-peripheral component is weakly Q% dependent and strongly energy
dependent. It is responsible for the decrease of the total w cross section from ~4 ub
at threshold to ~1 ub at W= 2.8 GeV (see fig. 3).

(iii) The peripheral component of w production (¢! < 0.5 GeV?) is essentially
energy independent in the range 1.7 < W < 2.8 GeV. For W >2 GeV its 0% and W
dependence is compatible with a model based on VDM-modified OPE and diffraction
(figs. 3b, 4b, 6).

(iv) The value of r3¢ for peripheral w’s is consistent with that found in photopro-
duction, indicating that, in contrast to p electroproduction, there is little increase in
the production of longitudinal «’s when Q2 changes from 0 to 0.7 GeV?2.

(v) Within errors the ratio o,,/0, is independent of 0? for 0 < Q? < 0.8 GeV?
and W <2.8 GeV (fig. 9). At large || the w cross section is approximately equal to
the p cross section (figs. 7, 8).

In conclusion: w production by virtual photons in the kinematical region
1.7< W <2.8 GeVand 0? < 1.4 GeV? has two main contributions: a non-peripheral
part, which is strongly energy dependent, suggestive of s-channe! resonance formation,
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Fig. 9. The ratio a(yyp ~ wp){a(yyp — pp) as a function of Q2 for different W intervals. The
open circles and the dashed lines indicate the photoproduction values, which were taken from

refs. [6,7). The open triangles are data from ref. {14} for 2.0 < W < 5 GeV with an average
(W)>=2.65 GeV.

and a peripheral part, consistent with a production mechanism via OPE and diffrac-
tion.
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Appendix
Differential cross section for the electroproduction of w mesons

Definition of virtual photon cross sections

Following Hand [18] the differential cross section d?o/dQ2dW for electroproduc-
tion of w’s can be expressed in terms of o1 and oy, which refer to w production by
transverse and longitudinal photons, respectively, using

d?0 T W Slﬂ+edoL
do*awdlel EE' m, T |dlel - dlel

Here E, E' are the energies of the incident and scattered electron, my, is the mass of
the proton, It measures the flux of transverse photons and ¢ is the four-momentum
transfer squared from v to w.

T —_iE_,wz——m 1
T 472 F m,Q° 1-¢’
with

2+ 2 71
6:[1+2_V_’Q—2} s
4EF - Q
v=E_—E',

W= hadron c.m.s. energy ,

—Q? = photon mass squared .
Model for w production cross sections

(a) One-pion-exchange contribution. Here we follow closely the equations of Fraas
[15], but we introduce the Benecke-Durr form-factors [16,17] which are found nec-
essary to describe w photoproduction [6].

For transverse photons the differential cross section, do%/dt, is given by

1 2 Aim -t mz
Q) P(0) W* 16 (r—m2)* (Q* +m2)
4B + C)* — 20%N?
4(-0)

while for longitudinal photons the corresponding expression is

dof/dr =

F\F,

1 S, AL —t o°Ny

oL/ = pomr w2 Y 16 (- m?) (Q’+m’)2 0

FNFw
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where G2 is the square of the pion-nucleon coupling = 14.6,

A2 =96n(—Me_ Y
wn (mi)imi) wmy ?

with I,y being the partial width for w = 1y, [yry = 0.9 MeV; P(0), P(Q?) are the
photon momenta in the hadron c.m.s. for real and virtual photons, respectively; m,,
m,, m,, are the masses of the m, p and w respectively; Fy, £, are the form-factors
[17] for the m-nucleon and ymw vertices respectively with:

Fy = (1+(29)%03)/(1 + 29)*Q%4:)
where

Q% = mi(m5 — 4m})/(4m?) ,

Ofr = 1t — 4m2)/(4m2) ,

F,, = UQ3QF)|UQ.30T)(QT/QF)* ,
where

241

Ulx)= [&—L log(4x? + 1) — 1] [2x*);

4x?

QT is the momentum of the on-shell pion (or 7) in the w rest frame and QF is the
momentum of the off-shell pion (or 7) in the w rest frame.
The quantities B, C, N3 are as defined by Fraas, namely,

B =—050%(t-2m2)+ 0.25(mj; — Q* - W (m2 +mZ —~ W2 1),
C =—025{(W—m,)* + Q> H(W+m,)? + 0%},
N;=0.5{W?tu — t(m;‘; + Q2)(m;‘; - mi) — mf,(Q2 + mi))z}l/2 ,
with
W2+t+u=2m!2,—Q2+mi} .
(b) Diffraction contribution. We use a parametrisation for the diffractive w cross

section gp which is based on vector dominance and which at Q2 =0, fits the SLAC-
LBL-Tufts data on w production [6]

OD(#b)=P(0) omi, ( 1.4),

po5 U+ R +L:ni))2 9.3(exp(6.7 1)) (1 +E;
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Fig. 10. Q2 dependence of the diffractive (full curve), the transverse OPE (dashed curve) and

the longitudinal OPE (dash-dotted curve) w cross section as predicted by the model of sect. 5
for 2.0 < W< 2.8 GeV and 171< 0.5 GeV?2.

where
— 2 2
E =W —m)2m,,
R =04 Q*m?,

and P(0)/P(Q?) takes account of the difference in photon flux for different Q2 at a
given W.

Fig. 10 illustrates the relative magnitude and Q* dependence of the diffractive,
the transverse OPE and the longitudinal OPE contributions to the cross sections from
the above model for ¢ < 0.5 GeV? and 2.0 < W < 2.8 GeV.

References

[1] V. Eckardt et al., Phys. Letters 43B (1973) 240; Nuovo Cimento Letters 6 (1973) 551.
{21 V. Eckardt et al., Nucl. Phys. B55 (1973) 45;



382 P. Joos et al. [ w meson production

E. Rabe, Thesis, Internal report DESY F1-74/2 (1974), unpublished;
K. Wacker, Thesis, Internal report DESY F1-76/04 (1976), unpublished.
[3] V. Eckardt et al., DESY report 74/S (1974), unpublished.
[4] P. Joos ct al.,, Phys. Letters 52B (1974) 481; 62B (1976) 230.
[5] P. Joos et al., Nucl. Phys. B113 (1976) 53.
[6] J. Ballam et al., Phys. Rev. D7 (1973) 3150.
[7] ABBHHM Collaboration, Phys. Rev. 175 (1968) 1669.
[8] C. Sander, Diploma Thesis, Internal report DESY FF1-75/3 (1975), unpublished.
[9] CERN TC-Library.
[10] Review of Particle Properties, Phys. Letters 50B (1974) 1.
[L1] S. Stein et al., Phys. Rev. D12 (1975) 1884.
[12] R.FF. Mozley, Proc. 1975 Int. Symp. on lepton and photon interactions at high energies,
Stanford University (1975) p. 783;
B. Lieberman, Thesis, University of California at Santa Cruz (1975).
[13] K. Schilling and G. Wolf, Nucl. Phys. B61 (1973) 381.
[14] J. Ballam et al., Phys. Rev. D10 (1974) 765.
[15] H. Fraas, Nucl. Phys. B36 (1972) 191.
[16] . Benecke and P.H. Diirr, Nuovo Cimento 56A (1968) 269.
[17] G. Wolf, Phys. Rev. 182 (1969) 1538.
[18] L. Hand, Phys. Rev. 129 (1964) 1834.



