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The contribution of the proton charge form factor
GE(qz) to the elastic electron-proton scattering cross
section decreases rapidly with increasing momentum trans-
fer, Consequently, precise cross section measurements are
required tc detcrmine 6, at large momentum tvansfers, For
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qg > 75 £ the published data
between G = 0 and G, = GM/u. The aim of the experiment

E
described here was to clarify this problem at qz = 75 £ 2.
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For this purpose a cross section measurement at
q2 = 75 f_2 was made in which the recoil protons were de-
tected at ¢ = 170, corresponding to electrons scattered
at 8 = 88,1°, The measurement was performed using the same
apparatus as Iin a precious experimentz) at the same momen-
tum transfer in which the scattered electrons were detected
at 8 = 19.50. The ratio GE/(GM/u) is determined only by the

L do do
ratio of the two cross sections (==) (=) , in
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which certain systematic uncertainties cancel. Therefore,
a smaller error was obtained for the ratio of the form
factors than for GE. The error in this ratio was dominated
by statistical uncertainties in the two cross section

measurements.,

The spectrometer4) used in the experiment allowed
elastically scattered protons to be clearly separated from
those scattered inelastically, since the threshold for
inelastic processes occurs at a momentum of 0,57 less than
that of the elastic peak and the overall resolution of the
set-up was better than 0.2%4. The protons were registered
in a 16=channel hodoscope triggered by a system of scin-
tillation counters, The efficiency of the hodoscope was
(99.5 t0,5)%Z, Discrimination against n+—mesons and lighter
particles was provided by a threshold gas Cerenkov counter
in anticoincidence with the trigger signal, The number of
pions was counted in a separate coincidence channel and
found to be negligible, A correction of (2,5 *0,5)% for
proton absorption in the counter material was applied to

the counting rate.,



The cross sections and their ratio are given in

table I. From the ratio (%%) o/(%%) , one can
9.5 88,1

deduce (using the Rosenbluth formula) the ratio of the
form factors GE/(GM/u) (see table II), It is important
to note that this ratio is almost 4 standard deviations

from zero and less than | standard deviation from unity.

The two cross sections (table I) are sufficient to
separate GE and GM' but since a third precise measurement

at q2 = 75 f.—2 is now availableS), i.es

6 = 75.8%: E. = 2.372 Gev; 92 = 2,76+1073° cm?/sr (:4.37),

’ 1 dQ
do do
we also use this point. Plotting i) /(Eﬁ) as a function
Mott
of tg2 % and adjusting the Rosenbluth straight line by a

least square fit, we find the two form factors given in
table II, The Rosenbluth straight line and the three experi-
mental points are shown in figure 1., We note that

1) the experimental data at q2 = 75 f-z are consistent

|}

with the Rosenbluth formula within the limits of error;

2) the charge form factor of the proton is different from
zero at q2 = 75 f-'2 and, within the limits of error,
is consistent with the scaling law GE = GM/u.

The model of Massam and Zichichi6), which is based
on SU3 symmetry and in which the coupling of the vector

mesons to the nucleon is described by a common form factor,

predicts that Gy crosses zero somewhere between q2 = 74,5 £
2 -

and ¢ = 76.5 £ 2 for any physically reasonable (w-¢) mixing

angle., This model is not consistent with the above data.
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TABLE AND FIGURE CAPTIONS

Table I Forward and backward cross sections
and their ratio at q2 = 75 f-z;

Table II The charge Gy and magnetic GM form
factors of the proton and their ratio
2 -2

at q =75 £

Figure I The Rosenbluth straight line at q2 = 75



TABLE I

: do
] E] 5
(degrees) (GeV) (10_35 cmz/sterad)
19.5 5,883 95,20 (*4.07)
88,1 2,233 1,88 (t445%)
dd) do
(5= /! (5= = 50,64 (t4.17)
427 9=19,5° 4% 9=88,1°
TABLE 1II
G_°qu
E
s G G, ,/n
GM E M

0,90 * 0,24 0,037 ¢t 0,014 0,041 * 0,001
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