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perfect. Nat urally the totisl range of variables over which the correctness of this model
Ciin be tested is limited both by the energy of the isvailable beams and by the data rates
which can be recorded.

Another, more dramatic dernonstrat ion of the existence of point-like particles ciirr

be made by compisring elastic and inelaslic scittlering. This is shown in Iig. 11. It is seen
[hat the probability of elastic scitttering on the proton as a whole falls oil much more
rapidly with increasing momentum transfer than does the probability of inclilstic
scattering which involves presumably only single point-like objects. You will recall that

this is precisely what Rutherford observed in regard 10 the rwcleus within the alom. By
this analogy we see at kxdst it strong indi~dtion, that the proton and neutron do indeed
hirve point-like constituents, which were first dubbed ‘partons’ by Richard Feynmmr.

These itre now recognized to be identicid to the point-like ‘quarks’ whose existence had
been postulated through a completely dil~erent line of reasoning; this was to explain the
great number ofdill’crent particle states that had been discovered by the high energy

physicist, the systematic relations among their masses, and the rules that govern their
conversions into one another.
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Fig. II. Comparison of inelastic and elastic electron-proton scattering. This graph shows (he
ratio of the observed scattering to the point particle cross-section for elastic and inelasl ic
events plotted as a function of the square of the momentum transfer. Note that inelaslic
scattering fd[s otTmuch more slowly with momentum tr~nsfkr than &XS elastic S@krh&

This indietates that inelastic scattering appears to take plaoo on poin(.like objmts within
the proton.


