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Abstract

The cross section for inelastic electron proton scattering
has been measured by detecting a) the scattered electron
alone and b) by detecting the electron in coincidence with

the proton.

Data without coincidence have been taken at scattering

angles of LT.BO, 550 and TSO for momentun transfers to the

2

pion nucleon system of 20 and L0 £ ° at the first resonance

(W = 1236 MeV). One measurement at 32.2° and 40 £~° and one
at hT.So and 60‘f'"2 is alsc reported here. W has been varied
for fixed primary energy from 938 to about 1400 MeV. In addi-
tion for q?23§ = 40 f_2, '&e = 32.2°9 and 47.5° and for
q$236 = 60 £°° and 47.5° W has been varied up to about 1900
MeV.

At the first resonance the cross sections are compared with
results of other laboratories as well as with theoretical
predictions based both on symmetry groups and dispersion re=~
lations. For the latter case there is quite good agreement

with the measurenments.



In the region of the second and third classical resonance
cross sections do not agree with the threshold@ behaviour

of the resonant parts in this region of momentum transfer.
The cross sections, divided by the normalized squared nucleon
form factor, increase with ]E]b, where b increases with W.

In the case of the first resonance at q$236 = 20 £ ° coinci-
dence measurements between the scattered electron and the
proton have been made in order to. separate 7° from n+ - pro-
duction. The proton has been detected at different CM-angles
and at different values of W of the pion nucleon system. Here
the measurements differ from the results of the dispersion

relation treatment.

Detection of the scattered electron alone

The measurements were made with the two experimental arrange-
ments which had been used for the elastiec electron proton

1)-3)

scattering , and which are located at two different HE—

targets inside the tunnel of the DESY synchrotron.

One arrangement consists of two single guadrupole spectrometers
which can swing around the target. Both spectrometers have
scintillation counters, defining I momentum channels (slat
counters), and a Cerenkov and a shower counter for the identi-
fication of the electron. A vertical beam clipper was used
inside the synchrotron to cut down the vertical size of the
effective target area in order to have sufficient momentum
resolution. In contrast to the elastic measurements, the eclipper
was opened to about one centimeter in order to increase the
number of multiple traversals and thereby the effective inten-
sity of the primary electrons. Thus the momentunm reéolution of

the two guadrupole spectrometers was approximately L.2%.

The other arrangement is a sloped-window-type spectrometer
consisting of two quadrupoles and a bending magnet, which again

can swing around another internal Hy-target. A set of scintilla~



tion counters in the focal plane defines T adjacent momentum
channels with a total acceptance of 2.8% and each having a
resolution of about 0.8%. Since the resolution of this spec-
trometer is not influenced by the vertical target size, no
beam clipper is neéessary and therefore a larger number of
multiple traversals through the target can be used than with
the guadrupole spectrometers (see also ref. 2)}. Again a
Cerenkov counter and a shower counter are used to identify

elegtrons.

In both arrangements a quantameter monitored the intensity

of the primary'beam. At eachmeasurement however the absolute
calibration was achieved by measuring the elastic scattering

both by detecting electrons at the sanme scattering angle as in
the inelastic measurement and by detecting recoil protons at

a low momentum transfer (q2 = 10 resp. 13 f-g). For these re-
ference cross sections form factors were used which were taken
from empirical short range fits to the form factors published1)_52
By this method corrections and uncertainties such as brems-
strahlung coming from the target walls, quantameter and inte-

- - p-4 - - + -
grator calibration and Cerenkov counter efficiency are eliml-

nated.

The contribution to the counting rate coming from the target
walls (a cylinder of 11 mm diameter made of 12u Dupont H film)
was measured by replacing the full target dy a piece of the foil
material presenting the same number'of:radiation lengths to

the primary electrons as the full target.

The data were further corrected for dead time loss, proton loss
in the proton reference measurement, and radiation loss at the
reference cross sections. The radiation of the electron during
the inelastic scattering, and the bremsstrahlung were calculated

6)

according to the peaking method™ . For the radiative correction
(Schwiﬁger effect) a formula of Yennie, Frautschi and SuuraT)
was used, At extremly high values of W the calculation of the
radiation during the inelastic scattering may involve a syste-
matic error due to the integration along the whole spectrum,

which may not be negligible.



Fig. 1 shows the corrected spectrum of the elastic peak and
the first resonance, which was taken with the spectrometer

having the better resolution. The dashed line is the sum of
the bremsstrahlung and the radiative correction. Just below
threshold the calculated bremsstrahlung agrees gquite well

with the measured cross section.

The cross section for detecting the electron only can be

8)

written in the form

dQaE’ £ %%t 290 T T2 E OQZli=ey ‘% )

with the polarization of the wvirtual photon
T A
£ =T_|—£'-= (1+2L§4_ tg?—%) 1
t a

and
qﬁ,: Y E E' sinZ)/2

being the momentum transfer to the pion nucleon system. E and
E' are the energies of the incoming and outgoing electrons.

¢, and o, are the cross sections for transverse and longitﬁdi—
nal photons. X is equal to (W2 - M2)/2M, with W being the mass

of the pion nucleon system and M the nucleon mass.

Since ,
12 - 4 42 2
[q] (x + 25)% + q

depends only on the mass W for fixed q2, the wvalue

I = .1__ dZG
t Ft aNdE"

plotted agaihst € should give a straight line analogous to the
Rosenbluth straight line in elastic scattering for a given mo-

mentum transfer. The slope of this straight line gives the




longitudinal contribution to the cross section, which is gene-
rally expected to be small compared with the transverse part.
For q2 + 0 K becomes the laboratory energy of the real photon
and Iy approaches the photoproduction cross section.

Figures 2-4 show those spectra which have been extended to
higher masses than the first resonance. Et is plotted wversus
E' and W. The elastic scattering cannot be shown in this re-
presentation. The measurements in Fig. 2 and 3 were made with
the narrow resolution spectrometer, whereas the spectrun in Fig.
L, was taken with one of the single-quadrupole spectrometers.
Three large bumps clearly show up at the position of the first
three classical resonances. Whether the second and the third
are due to the D13(1525) and F, ¢ (1688) respectively or are
complicated mixtures of all the resonances known from w=H-

scattering cannot be decided presently.

The cross sections at the resonance masses and at some masses
between are given in Table 1. The complete data, including the
total radiation correction, for all values of W at which measure-
ments have been made, are given in Tables 2-10. The errors in
Table 1 contain the statistical erroxrs of the inelastic, the
elastic and the background measurements and possible systema-
tical errors for the elastic reference measurements and for

the background subtraction. The errors for the inelastic measure-

ment in Tables 2~10 are the statistical ones.,

At the first resonance and at W = 1353 MeV we have used the

data for a Rosenbluth plot (Figure 5-8). There is an indication
of a longitudinal contribution at q2 = 20, but because of the
rather small range in € avaible for these measurements the
errors for o, are large. The straight linés in Figs. 5 and 6 are

theoretical predictions1h) (see below).

For a small longitudinal contribution L, is practically equal
to o,. If one further assumes that the main contributions to

the production come from diagrams, where the virtual photon 1is



coupled to a nucleon, it is reasonable to divide Et by the
square of the magnetiec form factor of the proton, normali-
zed to one at q2 = 0. This expression is plotted against
Ialz in Figure 9 for W = 1236 %ev in a logarithmic scale in
9

both dimensions. Lynch et al. have separated their data into

9y and Oge They find an increasing longitudinal contribution

up to 27% at q < 7,7 f -2, Therefore for their data in Figure 9

04 is plotted instead of Xt

The data are compared with a model1o), where the nonresonant

background is described by the three one-particle exchange
diagrams., At the photon vertices, on-shell form factors have

been inserted with the following assumptions for the pion and

nucleon form factors:

2
)

F_(q

(85 = 1701+ 9% ml),

]
|
@]
[}
f

gp = Cup/¥ps  Cyy = Cupty/¥p

GMP has been taken from‘measurements1)-5). Gauge invariance was

restored by the method of Fubini, Nambu and Wataghin11).

The magnetic dipole contribution in the isospin 3/2-state of

these diagrams was subtracted and replaced by the expression

| Q| +
(,0) 2, (D1 )”2 .« G*(q2)

CM, o0 10"

M3/2 3/2

(W,q )—M

where (E1, —ECM) is the four momentum of the incoming nucleon

in the CM system of the N#, (E qCM 0) is the same taken
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for q2 = 0, and M is the nucleon nass. For M3/2(W 0) the well-
known result of the static theory12) was inserted:
o] -u
+ 2f
lkl
vith i = outgoing pion momentum in the CM- -system of the N=®,
£2 = 0.081, £ /E(W) (n,N) - scattering amplitude in the N#-

channel.



The following choices of G*(qE) are compared with the measure-

ments:

1) The U(12) prediction13) .

¢#(q?) = G, (a®)/6y,(0),

normalized to G*(0) = 1.

2) The prediction from a dispersion theoretic model with

inclusion of box diagrams1h)
2
G, (a")
c#(q%)m gl o =223 4 F (7)) - 2
MV
14 3 2 1+ 3 P
2.9GeV 0.97GeV

15)

3} The results obtained by Zagury from a dispersion

theoretic model containing a cut-off, which have been

normalized at q2 = 0 to the static theory.

The electric and the longitudinal multipoles E1+ and L,, have
not been changed with respect to their Born terms contained in

the one particle exchange diagrams. The static expression for
372
1+

production experiments; nevertheless it was used for the norma-

probably does not give a perfect description of no-photo—
lization as a convenient reference formula.

Fig. 9 contains the results of these predictions for the sum
of m and 7%-production, integrated over the total phase space
of the proton. The dispersion relation model is clearly in
better agreement with the experimental results than the V(12)

prediction.

The cross sections for higher masses W, resonant as well as non-
resonant ,are shown in Figures 10-13. The photoproduction points
correspond to total photoabsorption, taken from single and nul-

16).

tiple m~production in counter and bubble chamber experiments
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Except for the highest wvalues from Cone et al. the datsa

lie on straight lines in the double logarithmic scale,
This means that the cross section shows the behaviour

K %|+|b

P —— L ] » 2 -
AndE"' T (a®)3

& Gup
The exponent b is plotted against K = (W2- M2)/2M in Fig. 1k,
One sees that b increases continuocusly with increasing W. In
the case of the two 1525 and 1688 MeV resonances we have sub-
tracted the nonresonant part as indicated in Figure 2 by the
dashed line, which is of course somewhat ambiguous. The
corresponding cross sections are also shown in Figures 11 and
13, The resultant exponent b for this cross section is even

higher than the one for the total cross section.,

The 1525 resonance is known from photoproduction to proceed
mainly through an electric dipole transition. This gives a
threshold behaviour Et 2 |E| 2 g2

MP
« If the resonance would be

(a?), which clearly is no longer

fulfilled in this region ofla

dorminated by the longitudinal transition in electroproduction,
. 1 d2g0 _ 2.2 2v18) . ..

the threshold behaviour should be 1~ —=—=v=q”G2,(q?),"“vhich

also i1s not in agreement with the m€asurements.

The 1688 resonance is known to have mainly an electric quadru-
pole transition, with a threshold behaviour |E[ZG§P(q2). This

again is not valid in this range of momentum transfer,

Therefore one might conclude that the threshold behaviour is

no longer valid in this range of momentum transfer or that

other nonresonant angular momentum states are involved., It might
also mean that diagrams where the virtual photon is coupled to

a pion, dominate, and that therefore one should not separate

out the nucleon form factor.
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2.) Coincidence measurements

In a limited range of the kinematics the two one-quadrupole
spectrometers could be used to measure coincidences between
the electron and the proton. For this purpose a proton dE/dx
counter was installed behind the momentum defining counters
in one of the two spectrometers. In addition for discrimina-
tion against positive pions the time of flight of the protons
was measured with respect to that of the electrons by means
of a time to pulse-height converter. This pulse-height and
the pulse-~height of the dE/dx counter were analyzed two-dimen-
sionally, For the coincidence the full momentunm acceptance of
6.7% in both spectrometers was used, whereas for the single
arm measurements, taken simultaneously in one of the two
spectrometers, also the slat counters were used. The contri-
bution from the target walls to the coincidence rate was
measured in the same way as was described for the single arm
measurements. It was found to be less than 27%.

The solid angle dQ in the CM system of the pion and nucleon

has been calculateg,§§ a Monte Carlo program, where the dimen-
sions of the entrance slits and the measured momentum-acceptance
distributions (high-energy side of the elastic peak) of the two
spectrometers were inserted. Absolute calibration of primary
intensity was achieved by referring to elastic single-arm

measurements.

The contribution from bremsstrahlung to the coincidence rate
(the detected electron and proton belong to the process e + p =
e + p + y) was calculated19) to be zero except for the peaking
directions, where the gamma has the direction of the incoming
or outgoing electron. In these cases the contribution to the
coincidence rate may be very large and depends very much on

the exact acceptances in phase space. This leads'to a large
error in the calculation; therefore measurements close to the
peaking directions have been excluded. The correction for radi-
ation within the inelastic graph, where pion production events
not having the correct kinematic values fall into the acceptance

of the spectrometers, has been calculated in the same way as
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in the single arm measurements. In addition only the accep-

tance of the proton spectrometer was taken into account. For

0)

of elastlic scattering, that there is hardly any difference in

the Schwinger effect finally Kohaupt2 had shown in the case

the radiation loss between e single-arm and coincidence measure-
ments, provided that the acceptance for the proton in angle and
nomentum is as large as it was in this experiment (40 = 3°,

iz . 6.7%). It seems reasonable to extend this to the inelastic

P -
scattering.

In Table 11 the results of the coincidence measurements are
summarized. @p,CM and ¢ are the polar and azimuthal angle of tEe
proton measured in the CM-system of the pion and nucleon with o]
being the polar axis. All measurements are taken for an averaged
value of ¢ equal to 0° (in the plane defined by the incoming and
outgoing electron). As in the case of the single arm measurements,
measurerients for different masses W around the first resonance

and at ep,CM = 90° are com?iged in Figures 15 a and b with the
dispersion theoretic model . Here the agreement is worse. The
fact that the discrepanecy between the measurements and the cal-
culation depends on the polarization of the photon indicates that
the longitudinal contributions are not properly taken into account

by the theoretical Ansatz,
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Table 1: Cross sections from single arm measurements for w-Electro-
production, The measurements at &= 32,20, 55,09, 57,0°
and 75.0° are made with the single quadrupole spectrometers,
the other with the spectrometer having better resolution,

dQU

2 L
q 8 E E! £ Tt dQdE’
[f-2] [O 1 [GeV] [GeVJ ElO-Qach/ster]
W = 1236 MeV
19.7 74,9 1.191 0.436 0,326 2,08 = 5 %
20,0 75.0 1.198 0,438 0,328 2,55 ¢+ 11 %
20,0 £5.0 1.408 0,648 c,514 2,68 t 11 %
19,7 47.4 1.531 0.777 0,599 2.27 ¢ 5 %
39,6 74,9 1.75%9 0.592 0,312 0.70 ¢ 7 %
40,0 7.0 2,018 0,842 0,470 0.83 ¢t 15 %
39.5 BT .U 2,231 1.0867 0.580 0,75 ¢t 5 %
40,0 32,2 2,913 1.738 0,761 0.66 * 11 %
56,2 7.4 2.835 1.261 0,556 0,32 ¢ 7%
W = 1420 MeV
33.9 47.4 2.231 0,920 0,531 g.u3 # 7 %
3.4 32.2 2,913 1.562 0,722 0,50 ¢ 11 %
53.2 7.4 2.835% 1.129 0,51¢9 0,52 ¢ g %
W = 1525 MeV
30.6 b7 .4 2.231 0,826 o,u94 0,72 ¢ 7%
33,4 32.2 2,813 1,451 0,696 0.69 t 11 %
49,1 7.4 2,835 1,046 o,492 0.bB3 = B %
W = 1615 MeV
274 W7, 4 2,231 0,741 0.458 0.54 ¢ 7 %
31,0 32,2 2.913 1.,3u8 0,665 0,65 * 11 %
us,7 7.4 2,835 0.970 c.467 0,29 ¢ 8 %
W = 1688 MeV
24,8 7.4 2.231 0,668 o,u23 0.77 ¢t 7%
29.0 32.2 2,913 1.261 ©.637 0,77 * 11 %
42,5 47.4 Z2.835 C,904 o,ubLu O.,u49 8 %
W = 1820 MeV
19.0 7.4 2.231 0.529 0,351 0.68 ¢ 7 %
25,2 32.2 2,913 1.094 0.578 0.63 t 15 %
%

36.7 47,4 2,835 0,778 0.396 oO.u40 t 8



Kinematic values and cross sections for the measurement
E = 1,408 Gev, ¥ = 55°,

Table 2:
taken with the singlew-guadrupole

spectrometers.

a2 1 alg Rad.
E' W q? € r—— stat. T, 4QdE! correction
deE2 error t 2 2
2 cm o cm cm
[GeV] [GeV] [GeV ] [sterGeV} [”] [ster] [sterGeV]
0.771 1.073 0.925 0.562 7.60F-33 5.9 1.06E~28 1.37F-33
0.760 1.088 0.913 0.558 8.54E-33 5.7 1.076-28 1.16E~33
0.751 1.101 0.901 0.555 1.02E-32 5.3 1.17E-28 8.84F-34
0.736 1.121 0.884 0.550 1.05E-32 5.3 1.07E-28 1.11£-33
0.725 1.137 0.870 0.546 1.20E-32 5.0 1.14E-28 1.02£-33
0.704 1.165 0.845 0.538 2.01E-32 4.1 1.68F-28 -2.08F-34
0.697 1.173 0.837 0.535 256E-32 3.7 2.05F-28 -1.00£-33
0.683 l.1952 0.820 0.529 3.47E-32 3.3 2.59F-28 ~1.98F-33
0.671 1.207 0.806 D.524 3.90E-32 3.1 2.76F-28 ~1.88E-33
0.653 1.229 0.785 0.517 4.,10E-32 3.0 2.70F-28 ~1.02E-33
0.645 1.240 0.774 0.5173 4.14E-32 3.0 2.63F-28 -4,70F-34
0.635 1.2%3 0.762 0.508 3.98E-32 3.1 2e.44E-28 2.92E-34
0.62% 1.26686 0.749 0.503 3.81E-32 3.1 2+25F-28 1.21F-33
0.605 1.288 0.727 0.494 3.35E-32 3.3 1.86E~28 2.53£-33
0.598 1.297 0.718 0.491 3.42E~32 3.3 1.86E-28  2.75E-33
0.587 1.309 0.705 0. 486 3.57E~32 3.3 1.86F-28 2.88F-33
0.578 1.320 0.694 D.481 3.38£~32 3.3 1.75F-28 3.29E-33
0.540 1.364 0.649 G0.461 2.01E-32 4.1 9.50F~-29 6.21E-33
0.523 1.372 0.640 0.457 2. 11E-32 4.0 9.83F-29 6.23E-33
0.524 1.382 0.62% 0.451 2e2TE-32 4.0 1.03F-28 5.87E£-33
0.515 1.392 0.619 D.446 2.57FE-32 3.8 1.16E£-28 S.66E£-33
0.477 1.433 0.573 Qet24 2+30F-32 4.1 9.70F-29 7.03E-33



Table 3:

Kinematic values and cross sections for the measurenment

1.198 Gev, ¥ = 75°, taken with the single-quadrupole

E =

spectrometers.

pt - o2 . d?%s stat. 1 _a%¢ Rad.
dndE" error Pt dQdaE"’ correction
2 2 2
2 cm cnm cm
[GeV] [cev] [cev ] [sterGeV} (%] [ster] [sterGeV]
0.541 1.073 0.961 Q.370 3,21F-33 18.9 ~ B.0OKE-29 F.F1E~34
3.534 1.085 0.948 0.367 3.40E-33 18,9 7.81F~29 R.HIF-34
0.525 1.101 0.932 0.364 4,53F-32 17.] 9,38F-20Q 7.32F-34
0.516 1.115 0.917 0.360 4,8TFE-33 16.7 9.28F-29 7.92E-34
0.511 1.123 0.907 0.3258 H 46E-33 1T7.4 8.108-29 T.80F-34
0.504 1.135 0.894 0.356 T.71E-33 13.9 1.316-2%8 6.71E-34
0.495 1.149 0.879 0.352 6.90F-33 14.9 1.10E-28 4,T74F-24
0.491 1.155 0.872 0.351 1, 008-32 12.56 1.55F-28 3.,85E-34
0.484 1.167 0.85%9 0.348 1.05E-32 12.5 1.53F£-28 ?.84F-34
0.475 1.180 0. 844 0.344 1.29F-32 11i.5% 1.79E~28 ~1.39E-34
0.470 1.188 0. 835 0.342 1.79E-32 10.0 2.39F~28 —5_.9A8F-34
0.466 1.194 0.827 C.340 2.20FE-32 9.1 Z.87E=-28 —8.91F-34
0.457 1.209 0.811 0.33% 2.27F=-32 9.0 Z7-B1E-28 —8,60E-34
J.450 1.218 0.800 0.333 2.32E-32 8.9 2.TLE-28 ~4,29E-34
0.444 1.227 0.788 0.330 2.18E-32 9.1 2.52E-28 9.886-35
0.437 1.238 0.7T75 0.327 2o 10F-132 9.3 2.33E-28 4,1728-34
0.429 1.249 0.762 0.324 2e34E—-32 8.9 2.52F-28 Se81E~-34
0.423 1.258 0.751 0.321 2.26E-32 9,1 2.3&6F-28 T.772E-34
0.416 1. 269 0.738 0.317 2.38E-32 8.8 2.40E-28 1.22F-33
0.407 l1.281 0.723 0.313 1.97&-32 Seb 1.93g-27 1.99F-33
0.402 l. 288 D.714 0.310 1.676~32 10.3 1.5G9£-28 2.30F-33
0.396 1.297 0.703 0.307 2.10F=-32 .4 1.96F~28 Z2.21E-33
0.390 1.306 0.692 0.304 2.415-32 8.9 2.20E=-28 ?2.13E-33
0.354 1.35% 0.628 0.285 1.51F-32 10.8 - 1.22¢-28 4.41F-33
0.348 1.363 0.617 0.281 1.34E-32 11.4 1.06F6-28 4,57TE-33
0.341 1.372 0.606 J.278 1.36€6-32 10.1 1.52F-28 3, T6E-33
0.336 1.379 0.597 Q.27% 1.81E-32 10.5 1.39F-28 3.85E£-33
0.306 l.418 0.%473 0.256 1.39F=32 10.5 1.41E-28 4 4 O0OFE-33
0.302 1.424 0.%35 G.254 2.61E-32 9.4 1.83E-28 4.06E-33
0.296 1.430 0.526 0.250 2eH4F-37 9.4 1.84E-28 4426F-33
0.291 1.437 0.517 Q.247 3.01E-32 9.0 2.06E-28 4,26F=33



Kinematic values and cross sections for the measurement

E = 2.913 GeV, ¥ = 32.2°, taken with the single-quadrupole

Table Uk;

spectrometers,

B u 92 . d2g stat., 1 d%¢ Rad.
ande" error Ft dfaEe? correction
em? cnm? em?
[GeV] [Gev] [Gevz] [sterGeV] [ ] [ster} [sterGeV}
1.870 1.977 1.67¢ N.795 F.1AF-33 13.9  §,725f-29 1.40F-34
1.344 1.109 1.654 C.780 4 INE-33 14,4 4,13F~29 -5_.09E-36
1.271] 1.140 1.621 NL774 Aah2F=33 12,7  4.69F-29 ~1,7246E-34
1.793 1.172 1.4607 0.771 1.026-32 10,5 . 26F—79 ~£.47F-34
1. 758 1.202 1.58¢4 0.767 1.127-32 10.1 6.27E-29 ~=T.76E-34
L.743 1.230 1.547 N, 742 1.328-32 9.3 £.60F~29 «~6£,68F-34
1.7724 1.7282 1.544 n.75@ 1.26F=3 Q.5 5.87FE-29 -6.40F-34
1719 1.258 1.540 N, 757 1.38E=3D .2 6.24F-29 -6,19F-34
1.694 1. 7285 1.517 N.757 1.36E-37 9,2 5.79E-29 -4,17E-34
1.6A9 1.311 1.49% NL747 1.279-3 9.5 5.0RE-29 ~1.54E-34
1.444 1,327 1.477 0.741 1.33F=37 9.3 5.01F-29 5.51E-35
1.419 1, 3¢ 3 1,450 0.7 1.39F-37 9,2 4,990F~29 f+B8TE-35
1.%74 1.388° 1 .4298 0,730 le44F=-732 9.1 4,92E-79 6.22FE-35
1.%49 1.413 1.406 N 724 le%3r=37 R, 7 5.17E~29 1.25F~34
1.547 1.439 1.381 1,719 laes?t-137 8,7 5.08E£-29 1.506-34
1.517 1.4£3 1.259 N.711 1.77F=32 B.b S.40FE—-29 -~8,89E-3%
1.6402 1.487 1.237 £ 705 Z?.16F<32 7.8 6.34F-29 -4,84F-34
1.467 1.510 1.314 04 635 2.47F=32 7.4 T.06E-29 ~-6,.7T9F-34
1.447 1.5272 1.72072 N, AGD 263D 7.1 7.325-29 -31,91E-34
1.417 1.555 1.72770 DL ERS Y 7.4 6.59F~29 2.11E-34
L.297? 1.577 1.247 D78 2 H6E-3D 7.4 ba.54F~29 7.39F-34
le36:7 1,500 1.272¢% QAT 7e4IE-3D T4 6.48F~-29 9.18F-34
1.345 l1.6128 1.720% N, ANL PeBPF=372 7k 6.46F-29 8.75E-34
1.7328 1,423 1.18¢9 A ?.52E8=32 7.2 A.63E-29 1.10E-33
1.308 1.450 1.177 0o hn? 2L ETE=3D 7.2 . 69F~29  1.70F-33
1.3073 1.654 1.147 Deh%] ?.28E=37 7.7 5.63E~29 1.78E-33
1.723 1.570 1.149 0. bbh 2.,98F-32 £e9 7.34E-29 1.31E-33
1.278 1474 1.145 A ?2,775-32 7.2 6.81F=29 - 1,25FE-33
1.79¢8 l.401 1.127 Qe f36 3.075~32 6.9 T.47E-29 1.60F-33
1.250 1.467 1.120 Neh34 ?e320-32 7.1 6.85F-29 1.81£-33
1.7240 1.708 1.111 N, E1] ?.87F-32 7.1 6.93E-29 1.58E-33
1.733 1.711 1.105 N E7PR 3,25F-32 6.7 B8.06FE~29 1.30E-33
1.725 1.717 1.0a¢0 Nab?5 2,23F-37 6.8 7.74F=29 1.18E-33
1.220 1.721 1.0823 Nuh24 3,433 Beb B.20E-29 1.34£-33
1.708 T.721 1.082 Q.620 2.90F-32 7.1 6.91F-29 2.23E-33
1.200 1.727 1.076 De617 ?4RRE=32 7.1 . 6.83F-235 2.68E-33
1.183 1.751 1.04A0 0.611 3.1NE-32 6.9 7.30E=-29 2.89E-33
1.174 1.757 1.0%3 C.h03 2, TTE-32 7.3 6.52F-29 3.07F-33
1.15¢8 1.771 1.038 N.607 ?2.95E-32 7.1 6.90F-79 3.57E-33
1.14R8 1.778 1.029 0. 598 2.51F=37 7.6 S.B6E~29 3.,74E-33
1.133 1. 796 1.015 £.593 3.16E-372" 6.9 7.32E-29 3.42E-33
1.123 1.7¢98 1.006 C.529 72.890-322 7.3 6.6TE-29 3.39E-33
1.104 1.811 0.991 Ne5873 3.02F=-32 7.1 6. 96E-29 3.89F-33
1.0098 1.817 0.984 0.580 2.78F=32 7.4 6.39FE-29 4,30F-33
1.083 1.828 0.971 N.574 74 T0F=37 Tot 6.19E-29 4 ,80F-33
1.773 1. 26 0.962 0.571 2.5RE-32 " 7.6 5.89F-29 4.94F-33
1.0%9 1.847 0,948 Na565 2.976=32 1.7 6.76E-29 4,73F-33




Table 4 continued:

B! W 2 a%g stat. 1 d2¢ Rad.
4 € dQ4r! error T, adL’ correction
t
[GeV] [GeV] [Gevzl cm? [7] em? cm?
[sterGeV] ’ [ster] [sterGeV]
1.034 1.866 0.926 0.555 2. 85E-32 Tt 6. 45F-29 5.29£-33
1.024 1.873  0.917 0.551 2.51E-32 7.8 5,68F-29 5.46E-33
0.999 1.891 0.895 0.541 2.85F=32 7.5 6.43£-29  5.28£-33
0.984 1.902 0.881 0.535  3.20E-32 7.2 7.21F-29 4,98E~33
0.974 1.910 0.873 0.531 3.54F-32 7.0 7.96E-29. 4,.72E5-33
0.959 .1.920 0.B859 0.524  3.99€-32 6.7 R.94E-29  4.88E£-33
0.946 1.929 0.848 0.519  3.32E-32 7.7 T.43F=-26G 5.525-33
0.934 1.938 0.837 0.514 3,48E-32 7.1 T.79E~29 f.O1F-33
0.922 1.947 0.826 D.50R 3.61E-32 7.0 R.07E-29 6.14E-33
0.909 1.956 0.814 0.503 3.93F-32 6.8 8.79€-29 6+38F-33
0.897 1.965 0.803 0.498 3.17€-32 Tt 7.08F-29 6.81F-33
0.886 . 1.974 0.792 0.492 3.99E-32 6.8 B.91F-?9 7.11F-33
0.872 1.982 0.781 0.487 3.46E-32 7.? 7.73€-29 T+36F-33
0.859 1.991 0.770 0.481 3,93F-32 6.9 B.THE-29 7.73E-33
0.847 2.000 0.759 0.475 3.34E-32 Tt T.43E-27 8,07E~-33
0.834 2,008 0.748  C.470 4.00€-32 6.9 8,92F-22  8.41F-33
0.822 2,017 0.736 N. 464 3,49F-32 7.2 7.78E-29 q.,14E-33
0.809 2.02% 0.725 0.458 ~ 3.43E-37 7.3 7.64E-29 9,98E£-33
0.797 2.034 0.714 0.452 2.94F-37 7.8 6.55E-29 1.D1E=-32
0.785 2.042 0.703 . 0Q.446 3. T7E-32 Ta2 8.41E-29 Q. 64F-33
0.772 2.051 0.692 0.640C 3,.60F-32 7.3 R.O2E-29 1.064E-32
0.760 2.059 0.681 N.434 3, 19F-3 7.6 7.11E-79 1.18F-32



Table 5: Kinematic values and cross sections for the neasurement
E = 2,016 GeV, VU = 57°, taken with the single-quadrupole

spectrometers.

dzc

. 2 stat. 1 d2¢ Rad.
E w q € d4E" error ?t dQ4E"? correction
2 2 2
2 cnm cn cm

[GeV] [Gev] [GeV ] [sterGeV] [%] [ster] [sterGeV
0.948 1.070 1.740 0.5%06 1.53E~33 13.9 5.36E-29 5.1TE~35
0.937 1.088 1.720 0.503 1.69€E~-33 13.4.  5,19E-29 3.29E-35%
0.927 1.106 1.701 0.500 1.12E-33 16.4 3.08E-29 2«835-35_
0.916 1.123 1.682 0.497 1.84F-33 12.7 4.57F-29 1.07E-34
0.906 1.140 1.663 0.493 2.02E-33 12.5 4.56F-29 2.22E-35
0.89% 1.157 l.644 0.490 2+59F-33 11.2 5.6YE-29 -1.15F-34
0.874 1.191 1.605 O.484 4.92E-33 8.5 8.895-29 -3.39E~34
N.8564 1.207 1.5856 C.4R0 4.92E-33 8.5 8.35F-29 -3.,17€-34
D.853 1.223 1l.567 D77 S5.08E-33 B.4 8.13E-29 =2.51E-34
0.847% 1.239 1.547 0.473 5.9GE~-33 7.7 B.94E-29 -1.56E-34
D.832 1.254 1.528 0.470 4,81F-33 8.5 6.92E~-29 -2.94F-35
0.822 1.270 1.509 DebH6 5.06F-33 8.2 6.94E-29 9.88F=35
D.812 1.285 1.490 N.462 5.01E-33 8.2 6.57TE-29 2.11E-34
0.801 1. 300 1.471 0.458 4.19F-33 8.9 5.26E-29 = 3,13E-34
D.791 1.315 1.451 0. 455 4.95F-33 8.6 5.50E-29 3. T2E-34
0.780 1.329 1.432 C.451 4.36E-33 8.8 5.07TF~29 3.7TTE~34
0.770 1.344 1.413 C.a4a7 4,98F~-33 8.5 5.4TE~-29 3.70E-34
d.759 1.35%8 1.394 Da443 5.05E—-33 B.4 S5.48E-29 3.78E-34
0.T749 1.373  1.374 0.439 H4,533F~-33 8,5 S« 18F-29 3.81E-34
0.73R 1. 387 l.355 0.435 5.95F-33 T.9 6.,06E-29 3.82FE-34
0.728 1.401 1.334 0.431 5.68E-33 8.1 5.61E-29 . 4.26E~34
0.717 le414 1.317 0a427 5.82F-~33 8.0 S.60E-29 S.28E-34
0.707 1.428 1.298 0.422 5. 16F~33 8.0 5«.39E-29 H5.4TE~34
0.696 1.442 1.278 a4al18 5.78E-33 8.0 5.28E-29 6.80FE-34
O.6886 1.45%5% 1.259 0.414 T.00E~-33 T.5 6.23E-~-29 4.B9E-34



Kinematie values and cross sections for the measurement
E = 1.531 GeV, v = 47.37%

Cross sections are averaged over three adjacent momen-

Table 6:
taken with the three-magnet spectro-
meter.

tum channels.

- . a2 Y stat. d2 Rad.
dQdE"?! error aAnaE"’ correction
2 2
2 cm cn
[GeV] [Gev] [Gev J [sterGeV} [#] ster ] [sterGeV]
0.925 1.050 0.914% 0.650 3.40E-34 11.1 4,09F-30 5.106=-33
0.913 1.067 0.902  0.646 l.4NE-34 12.1 1.48F-30 4.54FE-33
0.902 1.081 0.891 0.643 =-3,38F-35 13.2 -3.20f-31 4,030E-33
0.890 1.097 0.879 0.639 2.00E-33 11.3  1.71E-29 3.428-3%3
0.879 1.111 0. 869 0.636 4.34E-33 9.8 A.432F-29 3.05F~33
0.868 1.126 0.858 0.632 4,52F-33 10.0 3.30£E-25 2.61FE=372
0.857 1.139 0.847 0.628 7.26F-33 8.8 4.,96F-29 . 2.13L-33
0.846 1.153 0.836 0.62% 1.09F-32 T.7 T.01F-20 1.4985-33
0.835 1.166 0.825 0.621  1.630-32 6.6 9.87E-29 S.T3F-34
0.825 1.179 0.815% 0.617 2.17+-32 6.0 1.25F-2R ~5.,47¢-34
ND.814 1.192 0. 805 C.613 3.01F-32 5.2 l.AF=28 ~1.,26F-373
0.804 1.204  0.795 0.610 4,04E-32 4.5 | 2.138-28 =3.05£-33
0.794 1.216 0.785% C. 606 4. TRF-37 b4o2 2.42F-2R =3.,24%-33
0.784 1.228 0.77% N.602 44,H64F-37 4.3 2.26F-22 ~2.88F-33
0.774 1.239 0.765 C.598 4.82F-32 o2 2.27TF-28"  ~1.872v-373
0.764 1.25%0 0.755 0.594 4aB0FE-32 Ba.3 2.06F-28  —3,815-34
0.755 1.261 0.746 0.590 Ge21E-37 4.4 1.87F-214 1.1 7F-33
0.745 1.272 0.736 0.586 3. 23F-32 4.9 1.33£-28 2.009E-372
0.736 1.282 0.727  0.582 3.06E-32 5.0 1.20F=27 1L, 44F-33
0.726 1.293 N.718 0.577 2.89F-32 Sel 1.188-28 3.T2E=32
D.7T17 1.303 0.709 0.573 2.03E-32 5.0 1.21E=-70 1.965-373
0.708 1.313 0.700 0.569 2.616-32 5.4 1.07F-27 «157-33
0.699 1.323 0.691 0.565 Z«61F=-37 5.4 1.00F-27H 451537
0.691_ 1.332 0.683 0.561  2.739E-32 Beb6 9.00F=-29 4, A6F=37
0.682 1.342  D.674 .57 2.43F~-32 5.6 B.9RE-29 baT2F=71
0.673 1.351 0.665% 0.552 2eH4F=-37 Sl 9.61F-2G g R0 ~37
0.665 1. 360 0.65%7 C.548 2. 35F-32 5.7 B.AAF-20 SN E-33
Q.656 l. 368 0.649 0,544 2el4¥F=-732 .02 T.5607 =726 Feb7F=-33
Deb48 1.37%7 0. 640 .40 2eH0E~32 545 B.INF-20 He13FE=-373
0. 640 1.386 D.632 0.535 2 lEF=37 5.7 R,27F=29 G.52F-33
Q632 1.394 D625 N.531 ?.08BE-32 el TD7F-29 H o600 =27
D.624%4 1.402 0.616 0.527 2426F=73 a0 Te26E=29 TLanl17-373
D616 1.410 0.609 0.5273 Z2afAE=32 D6 9.0%E-29 5207 =33
D.608 1.418 0.601 D.518 2aB4F-37 5.5 Q,29F-24 4,70k -313
D.601 1.426 0.593 Na514% 2. 837€-37 S.h Q.21F=-29 L.8%E-33
D.593 1.423 0.584 0.510 2e936F-32 Heb G AHTE=2G S.l14E-33
04585 l.441 0.578 C.50% 3.28E-32 a2 1.04F-219 5.328-33
D578 1.448 0.571 N.501 ?.68F=-32 57 R.43F-29 Get20 =373
2.571 1.456 D564 04896 279832 Dah . 72F-22 e 3HFE—313
Q564 NeB57 04972 322037 5.4 Q.a0F-27 H.RTFE=373

1.462



Table T: Kinematic values and cross sections for the measurement
E= 1.191 GeV,‘a = Th.91o, taken with the three~magnet spectro-
meter, Cross sections are averaged over three adjacent momen-
tum channels. .
g W o2 . a%o stat. 1 d?¢ Rad.
andEe! error Ft dQ4E? correction
2 em? cm? cm?
[GeV] [GeV] [GeV ] [sterGeV] [%J [ster ] [sterGeV}
0.553  1.050 0.975 0.376 =-5.02F=34 15.0 -1.51E-29 1.91E=33
0.546 1.062 0.962 0,373 —-2.77TE=34 14.5 ~—T.46E-30 1. 7933
0.540 1.073 0.951 N0.271 =3.73F~34 16.0 -9.21E-30 1.64E-33
D.532 1.085% 0.938 0.368 4,17F-34 13.3 9.42E-30  1.44FE-33
0.526 1.096 0.927 0.264 1.08E-33 11.8 2.27F=-29 1.29-3%3
0.519 1. 107 0.915 G.3673 1.61F-33 11.0 3.16E-29 1.156-33
0.513 1.118 0.903 0.351 2.16E-33 10.3 3.98€-29 1.02E-33
0.506 1.128 0.892 0,258 7.98F-33 9.4 5.196-29  8.9T7TE-34%
0.500 1.1328 0.881 0.356 G4 TTE-23 7.9 T-BTE-29  T.TTE-34
0.494% 1.148 0.870 N.254 4403F-33 8.7 6+34E-29 6.58E-34%
0,487 1.159 0.858 N.351 7.28E-33 6.8 1.09€-28 " 5.12FE-34
0.481 1.168 0.848 0.240 7.04F~33 7.0 1.01£-28 3.19F-34
0.475 1.178 0.837 Ne34%h 9.87E-33 fal 1.36E-28 1.05E-34
0.469 1.187  0.826  0.343  1.22E-32 5.6  1.61E-28 ~1.56E-34
Deteh? 1.196 0.816 0.241 . 1.25£-32 5.6 1.60F-28 -3.51E-34
D.457 1.705 0.806 0.332 1,75F-32 4.7 2.16F-28 —4.65E-34
0.457 1.213 0.79% N. 334 1.51F-32 5.0 1.92E£-28 ~4,.81E-34
NDebb6 1.222 N.78% 0.333 1.86F-32 4e56 2.15F-28 ~3.80F-34
0440 1.230 0.776 0.330 1.91F-32 4,6 2.16E-28 —1.T4E-34
0.435 1.238 0. 766 0.3723 1.986-32 4,5  2.17FE-28  2.B4E-34 |
0.429 1.746 0.756 0.32% 1,.556~32 5.0 1.65F-28 8.06E-34
0.424 1.254 0.747 Nae3723 1.658=-37 4,8 1.71E-28 1.29E-33
D.418 1.262 D.T737 0320 1.38F-32 5.2 1.40€-28 1.69£~33
0.413 1.269 0.72%8 0.718 1.32F-32 5.3 1.31E~28 1.96E~33
0,408 1.277 D.718 N.31% 1.73E-732 Sah 1.20E-28 2.22E-33 |
0.40% L.284 N.T10 0.312 1.03F-37 5.8 9.84FE-29 ' - 2.32€-33
D.398 1.292 0.701 0310 1.17€E~32 5.6 1.11E~-28 2.34E-33 |
0.393 1.299 D.692 0.307 1. 1RF—32 S.6 1.08E-28 2.29E=33% |
0.388 1.305 0.683 (1s 235 1.08F=32 5.9  9,T2E-29 2.29€-33
De 3873 1.3312 0.674 0.307 1. 25£-32 5.5 1.10E~-28 2.42E-33
0378 1.319 D666 0300 1.13F-32 5.7 9.84E-29 . 2.65E-33
0.373 1.326 0.657 0.297 9.08FE-33 6.2 T.75E-29  2.96E-33
0.369 1.332 04649 D234 BeGTE~33 6.3  T.54E-29  3.12E-33
0.364  1.328  0.641 0.792  9.68E-33 6.1  8.01£-29 3.17E-33 |
0.359 1. 345 0.633 N.789 H.58E-33 6.4 7.08F-29  3,10E~3%
0.35% 1.351 D.625 N.287 1.01E-32 6.1 8.12F-29 2.9TE=33 |
0.350 1.357 0.617 0.284 1.13€E-32 5.9 B.96E-29  2.79E~33
0.246 1. 362 0.610 N.282 1.20E-32 5.8 9.40F-29 2.76E~33




Kinemstic values and cross sections for the meausrement

E = 2.231 GeV, 3 = hT.3T°, taken with the three-magnet spectro-

Table 8a:

meter. Cross sections are averaged over two adjacent momen=

tum channels.

gt . 2 . a%g stat, 1 420 Rad.
a aQdL’ ,  er¥or T, dQdg’' correction
2 cm cm?2 cm?

[Gev] [GeV] [GeV ] [sterGeV] [%] [ster] {sterGeV]
1.195  1.050 1.721  0.616 2.F6E-34 13.1  T.T9E-30  6.51E-34
1.186  i.066 1.706 0.613 1.01FE-34 15.4 2.49E-30 S.T6E~34
1.176 1.081 1.693 0.610 3.39E-34 13.8 T.48E-30 5.08E-34
1.166  1.095 1.679 0.608  6.14E-34 12,6 1.23E-29  4.16E-34
1.155 1,112 1.663  0.605 C7.76E-34  12.2 1.400-29 3.39E-34
1.146  1.125 ~ 1.650 0.603 1.3?2F-33 10.3 2.21F-2°9 2.4TE-34
1.137  1.139 1.636 0.600 1.53E-33 9.9 2.39E-29 1.33E-34
1.127 1.153 1.622 0.597 2.09E-33 8.7 3,05E-29 1.386~34
1.117 1.167 1.608 0.595 2.27F-33 8. 3.11E-29 7.135-35
1.108 1.180 1.595 0.592 2.88E-33 7. 3.73E-29 -T.R2£-35
1.099 1.193 1.582 0.589  3.798-33 7. 4. 68E-29 ~3.727F-34
1.089 1.207 1.567 0.586 6, 156-33 5. T.20E-29 —6.02E-34
1.080 1.219 1.555 G.584 6.83E-33 5. 7.66F-29 =T.15FE-34
1.071 1.231 1.542 0.581 7.196-33 5. T .T4E=29 —6.33F-34
1.062 1.243 1.529 0.578 feBRE-33 5. 7.11E-79 =—4,255E=34
1.053 1.255 1.516 0.576 6.356-33 5. 6.32E-29 —2.03F-34
1.044 1.266 1.503 0.573 6.36F-33 5. 6.12E-29 ~4.,23F=-35
1.036 1.278 1.491 0.570 5.53E-33 5. 5.15F-29 be T6E—35
1.026  1.290 1.477  0.567 5.65E~33 5. 5.09F-29 1.46E-34
1.018 1.301 1.465 0.565 5.78E-33 5. 5.06F-29 1.85E£-34
1.010 1.311 1.454 0.562 5.35E-33 5. 4.56E-29 2.51E-34
1.001 1.322 1.441 C.5%9 5.42E-33 5 &4,49FE-29 3.41E-34
0.992 1.333 1.428 0.556 4, TTE-33 & 3.85F-29 4,0RE-%4
0.984 1.343 1.417 0.553 5.13E-33 5 4,05€-29 4,355-34
0.976 1.353 1.405 C.551 S.02E~33 3.87€~29 4.40F-34
0.967T 1.364 1.392 0.548 5.11E-33 3,8%E-29 4 ,29F=34
0.959 1.373 . 1.381 0.545 5.34F-33 3,94F-79 4.10E-34
0.951 1.383 1.370 0.542 5.56E-33 4,03F=-22 4,12F-34
0.943 1.392 1.358  0.539 5.82F-33 4.13F=-79 4,277-34
0.93% 1.402 1.346 0.53% 5.58E-33 3.8R8E-29 4,195-34
0.927 1411 1.335 0.533 6.14E-33 4,20F-729 3,88F-34
0.920 1.420 1.324  0.531 6.39F-33 4.,30F-29 3,82F-34
0.911  1.430 1.312 0.528 7.20F-3%3 4.THE-29 4 L5E-34
0.904 1.438 1.302 0.525 5.96F=-33 3.88F-79 5,02E~34
0.897 1.447 1.291 0.522 6.42E-33 4.13E-29 4,926-34
0.889 1.456 i.280 _ C.519 7.70E-33 4.87F-29 3,81E-34%
0.881 1l.464 1.269 0.516 8.29F-33 5.,17F-29 2.35E-34
0.874 1.472 1.258 0.513 9,07E-33 4, 5.59F-29 1.26F-34
0.867 1.480 1.248 0.511 9.51E-33 b4 5.79F-29 3.66E-35
0.859  1.489 1.237  0.507 1.17€-32 4. 7.06E-29 =7.40£-35
0.852 1.497 1.227 0.505 1.09€£-32 4, 6.49F-29 ~1.73F=-34
0.838 1.513 1.206 0. 499 1.32E-32 4. 7.64E-29 -1.63E-34
0.8367 1.521 1.196 0.496 1.31E-32 4. 7.51E-29  5.23E-35
0.824 1.528 1.186 0.493 1.28E-32 4. 7.75€-29 3.37¢-34
0.817 1.535 1.176 0.491 1.16E-32 4. . 6.52E-29 5.88F-34
0.809  1.543 1.165 0.487 1.11E-32 4. 6.20E-29 7.26F-34
0.803 1.550 1.156 0.485 1.21FE-32 4. 6.68FE-29 T.22E-34
0.796  1.557 lel47 0.482 1.26FE-32 4, 6.88F~-20 7.555-34
0,789 1.565  1.137 0.479 1.09€E-32 4, 5.92E-29 9.10E~-34



Table 8b: Kinematic values and cross sections for the measurement
E = 2,231 GeV, ¥ = 47.37°, taken with the three-magnet spec=
trometer, Cross sections are averaged over four adjacent mo-

mentum channels.

B W q2 c alg stat. 1 i%g Rad.
dQdE! error Ft dR4E"! correction
cm? em? em?
[GeV] [Gev] [GeVﬂ - [sterGeV] [%] [ster] [sterGeVJ
1.190 1.088 1.714 N.614 2.17F=-34  10.0 5.71F-30 5«84E-34
1.171 1. 088 1.686 0.609 4,93F—34 9.3 1.03F-29 4.45FE~34
1.150 1.119 l.6564 De €04 1.056-33 7.9 1.84F-29 2.86E-34
1.112 1.174 1.607 0.%%3 ?.75F-33 5.8 3.60E-29 ~-1,78£-34
1.094 1.200 1.575 0.588 4.972F-33 4.4 5¢91F-29 -4,13E-34
1.076 1,225  1.54° 0,583  €.90F-33 3.7  7,47F-29 -4.67F-34%
1.057 1.249 1.572 0.577 foHDFE-31 3.8 6.69F~29 =3,.02E-34
1.040 1.272 1.497 C.572 A.NNF=-33 3.9 5.68E-29 —4.42F-35
1.022 -1,795 1.471 0. 566 5.57F-133 4,0 S«03F~29 2.12E-34
1.005 1.3217 1.447 C.560 5.33F~-33 4.1 4.48E-29 3.52E-34
0.988 ° 1,338 1.473 N.555% 4,93F~37 4.2 3.94FE~29 4,38F-34
0.971 1.358 1.399 0.549 5,04F-213 4.2 3.84F-29 4,55E-34
0.955 1.378 1.375 o543 5.41F~373 4.1 3.96E-29 4,48F-34
0.939 1.397 1.357 0.548 5.A4RF~273 4.9 3,99F-29 4.45FE-34
0.924 1.415 1.330 0537 5.19E-33 3.9 4.21E-29 4.56E-34
0.908 1.434 1.307 0.525 fah1F=-31 3.%5.  4.34E-29 4.45FE-34
0.8973 1.451 1.285 0.521 T.15F-1312 3.8  4.58F=29 3.44E-34
N.878 1.468 1.264 N.51% 8.71F-23 3.5 5.40F-29 1.52F-34
0.AR873 1.485 1.242 C.50%9 L. NHEF=27 3.2 6a42F~29 =2 _ TTE-3%
0.849 1.501 1.222 0.503  1.20F-32 3.1 7+.10F-79 ~6,05E-35
0.834 1.517 1.201 D.407 1.30F-37 3.0 T.4RE-29 l.10€~34
0.820 1.532 1.181 (0.492 1.22F=-32 3.0 6.92F~-29 3.94F-34
0.806 1. 547 1.161 Ne 406 l.16F=-732 3.1 6+43F-29 T«35€-34
0.793 1.561 1.142 0.480 1.146F-3) 2.1 6.30F-29 1.01E-33
0.779 1.575 1.127 0,475 1.10F-32 3.2 5.88F-29 1.28F-33
D. 766 1. 589 1.104 N.bf l.11F-32 3,3 5.31F~-29 1.46FE-33
0.754 1.602 1.08% f.653 G,T7RE-733 3.3 5.07F-29 l.56E-33
0.741 1.515 1.0567 0.657 1.125-32 3,2 5.T4FE-29 1.58F-33
0.729 1.478 1.046 Q.45 1.12F=-13p 3.2 5.65F-29 1.55E-33
0.716 1.5641 1.031 Dutitsfs 1.116-32 3,2 5.56F-29° 1.51F-33
ND.704 1.6%3 1.014 N.641 1.43F-32 2.9 7.03E-29 1.46E-33
0.692 le 664 0.997 0.%35 1.36E-37 3,0 6.60F-29 1.45E-33
0.681 1.676 0.980 0.430 1.54F-32 2.9 Te44F=-29 1.49F~33
D669 1.687 0.964 0.424 1.54F-32 2.9 T.37E£-29 1.62E~-33
N.658 1.698 0.947 0.418 1.69E-32 2.8 8.00E-29 1.,83F-33
0.5647 1. 709 0.93> N.413 1e54F-32 29 Te22E-29 2.06E-33
D.636 1.720 0.91A D.408R L.670-32 2.8 7.75€-29 2.31E-33
N.626 1. 730 0.901 0.4072 1.54FE-32 249 7.13F-29 2+51F~-33
0.615 1.740 0.885 0.397 1,68F-32 2.8 T.68F-29 2.79E-33
0.605 1. 750 0.871 0.3922 1.59E-32 2.9 7.25E-29 3.09E-33
0.595 1.759 0.856 0.385% 1.39£-37 3.0 6.30C-29 3.35F-33
0.584 1.769 0.842 0.381 1.59F-37 2.9 1.16F=-29 3.51FE-33
0.575 1.778 0.828 0. 374 1.51E-132 3,0 £.75E-29  3,.64F-33
0565 1.787 0.813 0.271 1.563F-37 2.9 7.23F-29 3,84FE-33
0.556 1.795 0. 800 0.346 1.48F=32 3.0 6.53E-29  4,11F-33
Ne546 1.804 0.786  0.361 1.525~32 3.0 6.66E-29 4.42F~33
0.537 1.813 . 0,772 N.35%6 1.47F-1372 3.0 6.42F-29 4,5 E~33
0.528 1,821 PD.THO 0.351 1.54E~32 3.0 6.68F~29 4.65E-33
‘D519 1.829 0.747 Oe 244 1.64E-32 3.0 7-11E-29 4.56E~33
0.511 1.837  0.735 Ca34l 1.81E-32 2.9 . 7.79E-29  4.50£~33
0.502 1.845 . 0,722 0336 2.01F-32 2.8 B.63F—29 - 4,68F~33
0.494 1.852 N.711 N.331 1.90F~37 2.8 8.14F-29 5.10F=33

C— - S e el




Table 8b continued:

0.318 "

0.458

R 5 alg 1 da?og Rad.
E W e € anac’ ?t andE' correction
27 em? cm? em?
[Gev] [GeV] [GeV ] sterGeV] [%] [ster} [sterGeV]
0.485 1.859  0.699 0.326  1.70E-32 3.0 7.23E-29  5.59F-33
GI477 1.867 0.687  0.327 1.786-32 2.9  T.558-29  5.90F-33
0.469 1.B74 0,675  0.317 1.83E-32 2.9 7.75E-29 6.02F~33
0.461 = 1.881 0.664  0.312 . 1.90F-32 2.9 8.07%F=-29 5.15F=-33
0.454  1.887  0.653 0.308 2.02E-32 2.8 8.50E~29 &.38F-33
0. 446 1.894 0e642 0.303 1.876-32 2.9 7.83FE-29 6.72F=33
. 04438 1.901 0.631 0.299 1.90€-32 2.9 7.95€-79 7.03F-33
0.431 1.907 - 0.620 0.295 2.0&E-32 2.8 8.59E~-29 7.31F-33
0.424 1.913 0.610 0.290 1.95€-32 2.9 8.12€-29 7.52E~-33
0.417 1.920 0.600 0.286 2.02F-37 2.9 8.3RF-29 7.66E£-33
0.410 1.926 0.590 0.282 2.272F=32 2.8 9.19F-29 7.834F-33
0.403 1.931 0.580 0.278 2.29€-32 2.8 Q,45F-29 R.17F-33
0.396 1.937 . 0.570 0.273 2.10F-32 2.8 B.64F-2% 8.72F-33
0.389 1.943 0.561 0.269 2.09E-32 2.9 B.58E-29 Q,26EFE~33
0.383  1.949  0.551  0.265 1.95€E-32 2.9 8.02E~29 Q,69E-33
0.37T6 1.954  0.542 0.261 2.08BE-32 2.9 8.52E-29 9,32F-33
0.370 1.9%9 0.533 0.257 2.19F-32 2.8 8,97TF-29 1.01E-32
0.364% 1.965 0.524 0.753 2.26E-32 2.8 9.26E-29 1.03F-32
0.358  1.970 0.515 0.250 2.25E-32 2.8 9.16E-29 1.06F=32
0.352 1.975 0.506 0.246 2.43€E-32 2.9 9,89F-29 1.115-32
0.346 1.980 0.498  0.242 2.22F-32 2.9 9.02E-29 1.165-32
0340 1.985 0.490 0.238 2.2TF-32 2.8 9,23F-29 1.708-32
0.334 1.989  0.481 0.235 2.39E-32 2.8 9,69€-29 1.27E6-32
0.329 1.994 0.473 0.231 2.57E-32 2.7 1.04E-2¢% 1.7236-32 -

0.323 1.999 0.465 0.228 . 2.39F-32 - 2.8 9,65€-29 1.32F-32
1 2.003 0.224  2.41F=32 7.8 9,74€-79 1.36E=127



Table 9:

Kinematic values and cross sections for the meausrement
E = 1,759 GeV, J = Th.91°, taken with the three-magnet spec-
trometer. Cross sections are averaged over two adjacent momen-

tenm channels.

- - .2 . d20 stat., 1 d?%¢ Rad.
AQd4E" error Ft dQ38E'  correction
2 2 2
2 CIl cn cm

[GeV] [GeV] [GeV ] [sterGeV] [%] [ster] [sterGeV]
3.679 T. 058 L.766 0,339 2.89F-3%42 - 15.5 1.52F=20  7.IBr=3%
D.673 1.080 1.751 0.337 3.37E-36 28.4 1.81£-31 2.21E-34
Debh6t8 1.091 1.737 C.336 1.07F-34 23,6  5.31F-30 2.25E-34
0.662 1.1n2 1.723 0.334 1.42F-346 23,7  6.53E-30  1.89F-34
N.656  1.115 1.707 0.322  3.380-34 19.6 1.44E-29  1,50F-34
0.651 1.12¢ 1.693 (.331 £.12F-34 15.9 = 2,46E-29  1.39F-34
N.645 1.12¢ 1.679 0329 4.63FE-34 17.7 1.7T6E-29  1.44F-3%
0eh40 1.147 l.665 0.327 4.11F=-34 1B.7  1.48F-29  1.42FE-34
D.634 1,158 LaASC 0.325 6.19F-34 16,3 2.11€-29  1,10F-34
0.629 1.1#8 1.637 0.324 1.11F-33 12.9  3,62E~29  6.48E-35
Deb24 1.177 1.624 0,322 1.23E-23  12.6  3.83F-29 1.61F-35
N.618 1.198 1.608 Ca?20  1.46F-33  11.9  4.34E-29 -4,39E-35
0.6172 1.108 1.59¢ 0.319 2,07F-33 10.1 5.90E-29 -9.22F=35
0,608 1.207 1.583 0,317  2.43F-33 9.4  6.69E-29 -1.34E-34
06073 1.7217 1.569 0,215 2,58E-33 9,2  6£.82F-29 ~1.42F-34
0.598 - 1.7224 1.555 0.313 2. T7TF-33 8.8  T.09E-29 -~1.24E-34
0.593 1.73% 1.543 0.317  2.90F-133 8.6  Te19£-29. -8,86EFE-35
N.538 1. 244 1.83¢  G.310  2,77F-33 B.8  6.65F-29 —4,25F-35
N.583 1. 254 1.51A 0.328  2,79E-33 8,7  6.49F-29 1.47F-35
0.578 1.7262° 1.504 C.307  2.508-33 9.0  5.88E-29 5,20E-35
N.R73 1,270 1.492 0.305  2.90F-33% 8.5  6,38F-29 9,37F£-35
0.568 1.7279 l.479  0.303%  2,.308-23 9,4  4,92F-29  1,38E-34
De563 1.2890 l.466 (0,391 ?.70F-33 8.7 5.63E-29 1.88E-34
N.550 14295 1.454 0.300 2.195-33 9.5  4,46KF-2Q  2.37F-34
NaB54 1. 203 1.447 0.798  2.24F=33 9.4  4,.45F-29 2,90F-34
D549 1.212 1.429 0,794 1.986-33 9.8 3,84F-29  3.44FE-34
N.545% 1.7320 1.417  0.295 1.806-33  10.2  3.42E-29 3,67E-34
0.540 1.227 1.406 0.7293 1.36F-33 9,9  3,65F-29 3.77F-34
N.536 1.335 1.29$2 0.791 1.91¥-33  10.1 3.49E-29  3,6TE~34
0,531 1.3473 1.381 0.289 1.97F-33 10.0  3,53E-29 3 ,49F-34
0.527  1.350 1.370 0.282  2.25%E-33 9,5  3,95E-29" 3.39E-34
N.522 1. 357 1.389 0,286  2.41F-33 9.3  4.16F-29  3,44F~34
D517 1.365 l.346  0.284 2.050-33  10.0  3.47F-29  3,.53F-34
N.513 1.372 1.236 0.7283  2.420-33 9,3  4.02FE-29  3.53E-34
0.509 1.379 1.325  0.281 2.53E-33 9,0 4.,31E-29  3,.61E-34
0.505 1.386 1.2132  0.779  2.50E-33 9.2 4,02F-29  3,90E-34
0.500 1.7393 1.302 0.27TR  2.42E-33 9.3  3,83E-29  4,27F-34
0496 1.399 1.291 0.276  2.355-33 9.4  3.67F~29 4,41E-34
0692 1.406 1.281 N.274  2.53E-33 9.0  4.05E-29  4,28F-34
N.488 1.413 1.269 0,273  3.08F-33 B.5  4.67E-29 ° 4.01E-34
0484  1.419 1.259  0.271 2.77E-33 9.0  4.13F-29  3,97t-34
0,480 1.425 1.249 Ca269 3.43F-33 R.?  S5.06F-29  4.,24F-34
DetTh 1.63%2 1.238  0.268  2.88f-33 8,8 4.19€-29 4,68E-34
D472 1.438 1.227  0.266  2.85E-33 8.8  4.09E~29 5,07E-34
0.4568 1,444 1.217  C.264  2,16F-33 8.4  4.43F-29 S5_,38F-34
0,464 1.450 1.207 C€.263 3.22E-33  R.4 4,51€-29 5,69F-34
0.460 1.457 1.196 0.261 2.77E-33 8.9 3.83E-29 5«83E-34
0.456 1.462 1.18¢  0.7260 . 3.40F-33 8.3  4,65F-29  5.41E-34
0.452 1.468 1.177  0.258  3.91E=-33 7.9 S5,.2R8F-29  4.54E-34
0.448 Led74. 1.166  0.256  4,54F-33 7.5  6.07E-29 3.51£-34
0.444  1.480 1,156  0.255  5.00F-33 7.2  6.61E-29 ~ 3.72£-34
0.441 1.4R5 1.147  0.253  4.94€-33 7.2  6.47E-29 4,01£-34
0.437  1.491 1.138  0.252  5.55E-32 6.9  T.19E-29

[

3.22E-34




Table 10a: Kinematic values and cross sections for the measurement
E = 2.835 GeV, U = 47.37°, teken with the three-magnet spec-
trometer., Cross sections are averaged over two adjacent mo-
mentum channels.
E? W - q2 - a%o stat. 1 d2 Rad.
dQRdE" error I‘t andg’ correction
2
2 cm
[Gev} [Gev] [Gev ] [sterGeV] [%] [ster] [sterGeVJ
Mz.sos “ﬂ.534f” 4.81F-35 21.3  2.218-30  1.54E-34
#8581 TB.OTE-3% 21.8  3.14E-30 1.14E-34
0.578 2.8RE-34 16,0 9.77E-30  7.59E-35
T 0.5757 T 3.59E~36 14,7 1.09E-29  T.47E-35
| 0.57T3 3.11E-34 15.9  8.5BE-30  6.34E-35
S 7L TF0 T 4.aTE-34 14.2 1.12E-29 2.98E-35
24383 0.567  6.94E-34 12.1 = 1.61E-29 ~3.07E-35
fi”iéa 0,664 TIL05E-33 10.2  2.26F-29 -1.06F-34
2@343 0.561 1.52E-33 8.5  3.06E-29 -1.63E-34
. T0.558 TL16E-33 0 7.9 3.29E-29 -1.66E-34
.+ 1+58E-33 8.3  2.83F-29 -l.38E-34
9 2.2 1 .IBE-33 T.8  3.03E-29 -1.06£-34
T 27 2.264 N 0 550 1.556-33 8.3 2.508-29 -7.24£-35
o 1.265 % 246 0.547 1.84E-33 7.5  2.85E-29 ~4.12E-35
' 2 228 0.544  1.57E~33 8,1  2.34E-29 -5.80E-36"
r " 0e542 1.41£-33 8.6  2.01E-29 l1.48£-35
?” 04539 1.61E<33 8.0 - 2.21E-29  1.40DE-=35
h 2.1?2 0.536 1.826-33 T.6  2.41E-29 1.04FE-35
. 2.154 0,533 1.61€-33 8.1 2.07E-29  1.39E-35
2,134 770,530 1.676-33 8.0 2.07E-29. 2.77€-35
2.117 0.527  1.93E-33 7.6  2.33F-29 - 3.92E-35
7.100 0.524 1.708-33 7.9  2.00£-29  4.88E-35
.2+081 . 0.522  1.83E-33 7.7  2.09E-29 4,62E-35
T lew2ET 2,063 04519 2.008-33 7.4 2,22E-29  3.36E-35
@nﬁﬁw433 ‘ z.o&z‘ 0.516 = 2.156-33 - 7.2  2.33E-29  2.57E-35
*t.&é?“* if? “““6'%1?““”?.205 33 7.1 2.33FE-29  3.26F-35
.&.995 0'507 2 36E-33 7.0 2.40E-29 -2.81E-35
: ) 0s504 . 3.14E-33 6.2 ' 3.13E-29 -1.35E-34
“0.501 " 3.,87E-33 5.7 3,78E-29 -2.5BE-34
0,498  : 4,35E-33 B4  4.16E-29 -3.13E-34
01496 TTEUSBES33 5J3 4.30E-29 -2.77E-34
| "4,45F-33 5,3  4,11E-29 -1.86F-34
"%.30E-33 5.3 3.91£E-29 -6.35E-35
7 h§.13E—33 o 54  3.69E-29  1.50E-35
& “3.975-33 5,5  3,.50E-29 8.66E~35
1 .3 5.5  3.44E-29 1.62E-34
- 3 475,33 ‘5'8 2.92E=29 2.87E-34
TT3.49E-33 8,8  2.90E-29  3.29E-34
23427E-33 6.0  2.68€-29 3.42F-34
SERIESTT TG, 9 2, TBE-29  3.06E-34
3.925 33 5.6 3.14E-29  2.50FE-3%
, e 5.5 7 3,31F-29  1.92&£-34
T2 : . ; 5.3 3.,56F-29 1.50E-34
I.ﬁ3 ﬁc‘gﬁw b x 503 3-65E"‘29 ‘ 1-29&‘34
{ Q453 } 5.0  4.07E-29  1.20E-34
1 . BT U3V88E-29  1.136-34
; .1.381“-faréry“““5:7zs-33 T 4.9 4,26E-29  3.9TE-35
L le642 _oqaaz 6.T0E-33 4.6 4.94E-29 1.15€-35




Table 10b: Kinematic values and cross sections for the measurement
E = 2,835 Gev, U = hT.BTO, taken with the three-magnet spec-

trometer, Cross sections are averaged over four adjacent

momentum channels.

0.353

5.35€E-29

- . 02 . 4%0 stat., 1 d2¢ Rad.
dNdE"? error ', AQ4E? correction
2 2 2
2 cm cm CI

[Gev] [GeV] [GeV ] [sterGeV [%] [ster] [sterGeV
1.375 1.048 Z.518 0.585 5.35F-35 14,1 2.68F-30 1.76E-34
1.353 1. 089 2,476 C.579 1.30F-34 12.9 4.72E-30  1.49E-34
1.231 1.126 2.435 0.574 1.68F~34 10,8 1.07E-29 3.53F-35
1.308 1.163 2.393 0.5568 6.37E-34 9e?  1452E-29 =6.24FE-35
1.274 1.197 2.354 0.543 1.25F-33 6.5 2.645—;%%%—1.16E—34
1.264 1.230 2.3146 C.557 1.63F-33 5.7 3.01E-29%:0e1 , 276-34
1.76413 1. 242 2.275 £.5%51 l1.66F-313 5e7 2.75F-29 - -B,53F~35
1.223 . 1.292 2.237 D.546 1.71F-33 5.5 2.59E-29 ~2,.T0E-35
1.202 1.221 2.19¢9 C.540 1.51€-33 5.9 2.11F-29 1.77E-35
1.182 1. 369 2.163 C.535 1.69E~-33 5.5 2.21F-29 3.62F-35
1.162 1.277 2.125 0,529 1. 78F-33 5.4 2.18£-29 5.22E-35
1.143 l1.402 2.080  0.523 1.75€6-33 5.5 2.03E-29 &.02E-35
1.123 1.427 2.055 0.517 ?.06E-32 5.7 2.26F-29 4.,5TE~35
1.104 1,452 2.021 0.511 2.3E-33 4,9 2.48F-29 2. 42E~3%
1.096 1.475 1.987  0.506  2.8N0E-33 4.7  2,82FE-29 -1,30F-34
L.067 1.408 1.953 0.500 4,03F~33 3.9 3.89E-29 ~-2,05E-34
1.050 1.519 1.921 0.494 4,45F-373 2.7 4.15E-29 —1.70F-34 "
1.0732 1.541 1.888 0.488 4.21E-33 3.8 3.79E-29 -2,.13E~35
1.01% 1.562 1.857 0.483" 3,95F-33 3.9 3.45€-29 1.48E-34
0.958% 1.582 1.825% 0.677 3.49E~33 4.1 2.96E~29 2.84F-34
0.72%1 1.601 1.79% 471 3.40E-32 4,2 2.81E-29 3.19E-34
N.955 1.520 L.765 0. 466 3. 6RE-33 4.1  2.96F-29 2.T6E-34
0.948 1.639 1.73% 0460 4,34F-33 3.8 3.42F-29 1.93F=-34
0.933 1.6%6 1. 706 De&54 5.02E-33 3.6 3.87F-29 1.18E-34
N.916 1.674 1.677 0.449 5.58E~33 3.5 4.21E-29 8.39€E-35
f.001 1.651 1649 0,443 $.12F=-33 3.3 4.,54E-29 1.16E-34
N.886 1. 708 1.621 N.437 6. T4F~33 3.2 4.90F-29 2.13F-34
0.871 1. 724 1.594 0.432 5.81F-373 3.4 4.16E-29 3.29E-34
0.857 1.739 1.568 0.426 6.69F-33 3.2 4.,TIE-29  4.44F-34
D.R47 1.755 1.541 0.421 6.23E-33 3.3 4.32F-29 5.57F-34
D828 1.769 1.516 0.415 6.24F-33 3.3 4.2TE-29  6.5TE-34
D14 1. 784 1.489 C.410 6.27F-373 3.3 4,23F-29 T.6TE-34
0.801 1.798 1.4565 C.405% 5.87F=33 3.4 3.91E-29 8.52E-34
n.787 1.812 1.440 0.399 6.62F-33 3,2 4.36E-29 9.42E-34
0.774 1.82% 1.416 0.394 6400E-33 3.4 3.90E-29 9.8B6F~34
0.751 1.228 1.392 0.389 6.47F-33 3.3 4.17€-29 9.76E~34
N.748 1,851 1.369 0.383 Te32E~33 3.2 4.6TF-29 9.4TE-34
0.736 1.864 1.34¢ 0.278 8.01F~-33 3.1 5.06F-29. 9.,80F-34
0.723 1. 876 1.323 0.373  T7.86F-133 3.1 4.,92F-29 1.12E-33
0.711 1.828 1.301 0.258 7.95E~33 3.1 4.93E-29 1.27E-33
0.699 1.900 1.279 De3563 7.38F-33 3.2 4.54F-29 1.39E-33
0.687 1.911 1.25¢8 C.258 R.25F-33 3.1 5.03FE-29 1.,41FE~-33 .
0.676 1.922 1.237 8.84E-33 3.0

.




Table 44: Cross sections from coincidence measurements for

1%°«Electroproduction (¢ = 0°)
W 2 d3g
Op,cM q - dqdEe"’ dﬂp oM
. -0 8 ol
[MeV] [0 ] [f ] 10—3301[12
. [ sterZGeV]

E = 1,408 Gev; ﬁé = 55°

1086 88 23,2 0,10 * 50%
1116 30 22,7 0,18 * 247
111h 60 22,7 0,38 t 19%
1117 86 22,6 0,51 t 16%
1117 113 22,6 0,32 t 27%
1117 167 22,6 0,19 t 30%
1176 85 21,0 1,60 + 22%
1233 27 19,8 1,09 * 12%
1245 88 19,7 2,13 = 10%
1230 167 20,0 1,13 * 25%
1307 90 18,1 1,26 * 37T%
1380 90 16,1 1,10 ¢ 28%

E = 1,198 GeV; I, = 75°

1150 88 22,5 0,37 t 20%
1236 89 20,0 1,09 * 16%

1369 89 15,6 0,36 t 50%
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2
%5%%7 versus secondary energy E' of the electron for
E = 1.531 GeV, U= 47.1° (qf236 = 19.7 f-e).

1 a?o .
T dnapt versus secondary energy E' of the electron for

t e -

E = 2,231 GeV, = L7,4° (q?236 39.5 f'g).
dto. for E = 2,835 GeV, v = L7.L4° (q$236 59.2 f"z).
at _ - . _ o 2 _ -
o. for E = 2,913 GeV, o = 32.2° (q = k0.0 £7°),
1236
"Rosenbluth" plot for q2 = 20 f-g, W = 1236 MeV, The

L)

straight lines are theoretical predictions1 .

2 -
dto. for g = ko £7°, W = 1236 MevV.
2 -2
dto. for q° = 17 £7°, W = 1350 eV,
2 -2
dto. for g~ = 35 f “, W = 1350 UeV.
G, {0)
1 d%¢ P 2 > 2
— - 4 = T
T, anar’ (Gyp(qz)) versus [q| for W 1236 MeV,

L)

Curve a) dispersion theoretic model‘I , curve B8} dis-

persion theoretic model15), and curve y) 0(12) predic-
13)

tion .
2 GxP(O) 2
% gQgP' ‘(GA (027)2 versus IEI for the masses
v - Mp S

W o= 1420, 1525, 1615, 1688 and 1820 MeV. For 1525 and

1688 also the resonant part alone is shown.

1 alg GMP(O}

T, dudp’

b
- )22 ||
t Cyp

D) '] versus W,

Exponent ©» fron

Coincidence cross sections for no—production versus
Wat E = 1,408 Gev, oy o ® 90° and a) V= 55°,

]
b) U = 75°. The curves are the dispersion theoretic

14)

model .
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