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THE most direct experiments that could give us
information about the electron would be experiments
on the scattering of electrons by electrons. Assum-
ing that the interaction is of vector type and gauge
invariant up to sufficiently high energies, we can
determine the electric and magnetic form-factors
of the electron by a comparison of the theoretical
formula with the experimental data. We note that
when we take the electric form-factor into account
we must also regard the magnetic form-factor of
the electron as nonvanishing. Then the vertex op-
erator I‘“ corresponding to a vertex in the Feyn-
man diagram for the scattering will in the most
general case have the well known form!~3
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where the invariant functions a(q?) and b(q?) of
the square of the four-momentum transfer (q2 = q%
-q?) are respectively the electric and magnetic
form-factors.

Omitting the cumbersome calculations, we pre-
sent the formula for the scattering cross section
in the center-of-mass system of the colliding elec-
trons:
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where s, = ¢*/ 16¢7; e*=1/137; [=a, g=0%

x =tan®(%/2),
G* = — 4e%x/(1 + x) = — 4e>sin? (9 2),
p*= —4e*/ (I + x) = — 4e?cos? (3/2),

LETTERS TO THE EDITOR

€ is the energy of the electron, and 4 is the scat-
tering angle.

In (2) we can make the replacements x = q2/p?,
€2 = — (¢® + p?)/4. Then on the right side we have
a function of g? and p? only. Equation (2) actu-
ally contains four unknown functions (since a
single form-factor for different values of the ar-
gument amounts to different unknowns ). By vary-
ing x and € we can get six quadratic equations
with the six unknowns f(pj) and ¢(pj). In fact,
by changing x and € in a special way through six
pairs of values, we get the table of values of qo?
and p%:
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Here the values on the left are those of g2, and
those on the right, of pz. The first element in the
table, p%, pf (which means a choice of x and €
such that q? = p? = p?), gives an equation with two
unknowns. The second element, p%, p%, is obtained
by changing p2 with constant qz. This adds one
more equation and increases the number of un-
knowns by two. The element p}, p} does the
same. It is easy to see that the remaining ele-
ments of the table give new equations but do not
form new unknowns.

After finding the functions ¢ and f, we can
compare their ratio with the value of u obtained
from the scattering of electrons by « particles.*

In conclusion the writer wishes to express his
gratitude to K. A. Ter-Martirosyan for suggesting
this topic.
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