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In their recently published paper Hofstadter et al.1)
noint out that ccmbpining thelr data for the electron-
proton scattering at a scattering angle of 1450 and
an electron encigy of 975 MeV with Cornell datag) at
1120 and 1050 MeV a small inconsisiency has possibly
been uncovered. Thigs conjecture has been corroborated
by Corneil resultsjj at 145° and an energy of 1120 MeV
vhich gave a scattering Cross section about 2,5 times
larger than what one would expect from an extrapolation

of the fcrm factces determined at lower energies.

At the Aix-en-Provence Conference on Zlementary Par-
ticles (September 1961, it has been discussed whether
these results imply a breakdown of the Rosenbluth for-
mula or whether a more or less sudden change of the

foriy factors at high g-values could explain the large
cross sections at 1450. It ras the ceneral opinion

frat ons of these two possibllitiecs could cnly bpe singled
cut by measurencenits at eneirgics above 1200 MeV., It is

the ourpese ol this note, however, Lo show that the
rresently known results are in principle sufficient to

rrove a owreekdown of the Hosenbluth formule Tfor g > 30
-

In order to test the Rosenbluth formulas it is convenient

to write it in the following form
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Plotting R as a function of tan®B/2 one obtains a
straight line if the formula is correct. However, it
can be shown that not all straight lines drawn through

experimental points are cumpatible with the formula.

It is easy to prove that the sloped of a straight
line drawn through a particular point Ra at tan2€3/2

= a is restricted to values

-s 1 "1
0 tanQL:‘.Ra [a + §_(_1+—t)]

This implies in particular that tand, cannot exceed

a certain maximum value which is realized if Gg = 0,

In the enclosed figure the experimental values of R
are displayed for three values of the recoil momentum
a. The broken lines indicate the largest slope compa-
tible with the experimental points at 90o or 1120, re-
spectively. Only points below this broken line are

in agreement with the Rosenbluth formula. The measure-
ments for q2 = 24,8 f-g are represented by the full
line which is well below the limiting line. For q2 =
30 72 4 slight discrepancy appears and for q2 = 37 r2
the highest point is far above the line compatible
with the point at 112°,

If there are no systematic errors in the experiments

(and this cannot yet be excluded definitely) this con-
sideration strongly indicates that the Rosenbluth formula
breaks down for q23> 20 f_2 at backward angles.

The Rosenbluth formula has been derived on the assumption
of one photon exchange between electron and nucléon (Born
approximation). A breakdown of this formula suggests




therefore that this approximation is not valid any longer.
Drell and Rudermen>’ and Drell and Fubini®’ estimated the
contribution of the two photon exchange and found that

it is <. 1% for energies below 1 GeV. However, in these
calculations the nucleon was treated non-relativisti-
cally and it was assumed that the Compton cross section
for a virtual photon is the same as that for a real one
if the frequencies are the same. In view of the new
experimental results a more rigorous calculation of

these effects would be desirable. i
Qualitatively it is plausible at least that deviations

show up first at large angles as the scattering cross

section drops off rapidly with increasing angle where-

as the higher correction terms do not depend strongly

on the angle. Hence their relative contribution be-

comes larger at backward angles.
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