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ABSTRACT

The cross section for inelastic electron=-proton
scattering was measured at incident eléctron energieé
of 1.5 to 6 GeV by magnetic analysis.of the ;cattered
electroﬁs at angles between 100 ana 350. Fﬁr invafiant
masses of the hadronic final state W < 1.ﬂ GeV, the
measured spectra are compared with thedreticéi pre=
dictiohs for elecifopfoduction of the A(1236)'isobar.
The magnetic dipole transition form factor G;(qz) of
the (yNA)=-vertex is derived for momentum transfers

2 )2

q° = 0.2 - 2,34 (GeV/c and found to decrease more

rapidly with q2 than the proton form factors.




The results of an experiment on inelastic electron-
proton scattering are reported, in which the spectra of
the scattered electrons were measured for incident elec-
tron energies of 1.5 to 6 GeV and electron scattering
angles of 10o to 350. The experimental set-up and the
method of data evaluation have been described in a pre=-

1)

vious article ’,

Fig. 1 shows the spectrum of the scattered electrons
for an incident energy of 4.879 GeV and a scattering angle
of 10°, This spectrum is uncorrected for radiative effects.
On the far right one has the elastic peak, demagnified by
a factor 15, then the peaks indicating isobar excitation
near W = 1,236, W = 1.52 and W = 1,68 GeV, W being the
invariant mass of the hadronic final state. The momentum
transfer at the peak of the A(1236) isobar was q2 = 0,63
(GeV/c)g. Vithin the level of accuracy of this experiment,
no other resonances with W < 2.0 GeV are observed.

In the previous communication1), ve have presented
part of the results of this experiment in terms of oT(qz,W)
and oL(qg,W) (the cross sections for the absorption by the
proton of transverse and longitudinal photons) for
W = 1;220 GeV and W = 1,350 GeV and for momentum trans-

2

fers of q 0.2 = 2.4 (GeV/c)e. o, and o. are defined by

T L



the following formula for the inelastic (e=p) scattering

crogss section:
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where rp = a2 %? (¥ -M2) 2 + 232——2125
b oM q 1 + qo/q
2, 2 2 -1
and e = -{1 + 2(1 + qo/q ) tan 6/2}

are kinematic parameters whose physical meanings have been
discussed in ref. 1. In this letter we present the spectra
for W < 1.4 GeV and different values of the incident energy
E end the scattering angle 6 without separating them into
longitudinal and transverse parts. The cross section is
split instead into a resonant part op and a background con=

tribution Tps ises
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t
FT dQdE

cR(qz,W) + GB(qz,W). (2)

o. corresponds to the excitation of the A(1236) isobar and

R
the background og includes both non-resonant production and
the contribution of the second resonance. According to
current theoriesz), 9n is expected to be mainly transverse

and dominated by the magnetic dipole part. We therefore
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approximate it by
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M* and T(W) are the resonant mass and the width function
of the A(1236) isobar, q is the three-momentum of the
virtual photon in the laboratory system and the other
quantities have been defined in ref. 1. G;(qe) is the mag=
netic dipole transition form factor for the excitation of
the A(1236) isobar. The definition of G;(q25 as given by

eg. (3) is the same as that of Ash et al.S).

Fig., 2 shows some of the measured spectra, to which
2ll corrections have been applied, The solid curves repre=-

sent best fits to the data, using eq. (3) for Op With

0.128(0.85 ph/m“)3
r(w) = = 5~ (Gev).
1+ (0.85 p /m_)

This expression for the width function is taken from the
work of Dalitz and Sutherland6) and derives from the mege
sured pion-nucleon phase shifts (p* is the pion three-
momentum in the pion-nucleon CM frame). The following

formuls for OB was used:




Q
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N > ;
g = YW-W z Ai(q ) (w-wth)

4

B(qz)r(1.520) (%)
2 2
(W=1,520)°+r(1,520)°/k

where Ai(q2) and B(qz) are adjustable parameters, This
formula has the required square root behaviour at the pion

threshold (W=W Satisfactory fits were obtained for

en)
N < 3 and no significant improvement was achieved by adding
higher terms. The background functions obtained by the above
procedure are indicated by the dash-dot curves in fige. 2

The dotted curves represent the dispersion theoretical pre=

7)

dictions of Gutbrod and Simon' '+ The agreement between the
model and the data is quite good below and at the peak of

the resonance.

. &
The values of GM(qQ) obtained are listed in table T
and plotted as a function of q2 in fig. 3a together with the
%
values for GM(qe) obtained in the coincidence measurements

of Ash et al.S) and Inrie et aI.S). The photoproduction

%
point GM(O) = 3,00t0,08 has been derived by Ash et al.S)

from the ﬂo-photoproduction data of Fischer et al.g). The

present analysis was carried out under the assumption that

)

the longitudinal cross sections observed1 in the region

0.2 < q2 < 0.6 (GeV/c)2 were non-resonant. However, the




background cross sections in this region obtained from

the fitting procedure are smaller than (although, within
the error limits, compatible with) the measured longitudi-
nal cross sections. Since some at least of the background
must be transverse, this implies that some fraction of

the longitudinal contribution must be resonant. This does
not alter the situation as regards the transition form

%
factor G (q2). For example, if all of o were resonant,

M
the values of G;(qQ) in this region would be reduced by
only 6 = 10%. The solid curve represents the predictions
of the Gutbrod=-Simon model (normalized to G;(O) = 3,00).,
The data are in good agreement with this model and with

)

the empirical expression of Dufner and Tsai ', derived
from the data of Lynch et al.1o) and Brasse et al.11).
The result of Dufner and Tsaih) agrees rather well with
the Gutbrod-Simon model and is therefore not shown in the
graph. Our experimental points are consistently below the
dipole fit, as is more clearly demonstrated by fig. 3b,
where the ratio of Gi(qz) to the dipole fit is plotted
against q2. We conclude, therefore, that the transition
form factor for the A(1236) isobar as defined by eq. (3)

falls off more rapidly with increasing q2 than does the

nucleon form factor.
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FIGURE CAPTIONS

Fig. 1 Inelastic cross section before application of
radiative corrections. The momentum transfer
at the peak of the A(1236) isobar was

q2 = Q.63'(GeV/c)2;

Fig. 2 Some of the measured spectra in the region
of the A(1236) isobar. The scattering angle
was 6 = 13.33o in all cases. See text for the

meaning of the curves.
. £ .
Fig. 3 a) The transition form factor GM(q ) as a
function of the momentum transfer q?.

b) The qz-dependence of the ratio of

G;(qz)/G(qz) with 6(a°) = 3(1+q2/0.71)'2.




TABLE

I

%
Measured Values of GM(qg)

6 (deg) a® ((Gev/e)?) G;(qe)
13.33 0.20 1.77  (£3.5%)
13.33 0.30 1,38 (#3.5%)
13.33 0.40 1,17 (£3.0%)
10,00 O.hT 0.978 (:3.0%)
35.00 0.48 0,961 (%3.5%)
13.33 0.50 0.964 (£3,0%)
13.33 0.60 0.766 (£3.5%)
10,00 0.63 0.735 (¢3.0%)
35.00 0.63 0,719 (%3.5%)
13.33 0.77 0,570 (%£3.5%)
10,00 0.78 0,572 (£3.0%)
35.00 0.79 0.553 (*3.5%)
13.33 0.97 OJub6  (£3.5%)
10.20 0.98 O.bh6 (23.5%)
13.33 1.15 0.326 (th,5%)
13.33 1.34 0.269 (tL4,5%)
13.33 1.57 0.209 (*5.5%5
17.10 2,3k 0.102 (%8,0%)
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