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surmountable problem: the renormal
ization of the electroweak theory.
The main obstacle was that elec
troweak theory is based on a symmetry
that isn’t Abelian, explains’t Hooft. In a
non-abelian symmetry, the result, of two
consecutive transformations depends
on their order. One way of visualizing
this is as follows: imagine you would
take one step forwards and one step
sideways, in a non-abelian world you
would end up in a different place than if
you had first taken a step sideways and
then the step forwards. “The physical
phenomena had to remain invariant un
der these transformations, and this im
plicated a more complex set of formu
lae,” says ’t Hooft. A second difficulty
was caused by the higher-order correc
tions—corrections that have to be taken
into consideration because in reality the
interaction between two particles con
sists of the exchange of a virtual parti
cle, but also of a series of higher order
interactions, such as the exchange of ad
ditional virtual particles between the
initial exchange particle and the inter
acting particles, and other virtual parti
cles that can briefly come into existence.
Here the problem was that these correc
tions assumed infinite values and the
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Besides complex mathematics,
’t Hooft and Veltman had to find the
right equations that describe the inter
actions between particles on a small
scale. “Our problem consisted of build
ing a model that, as well on a small scale
as at large distances, had the correct
structure,” says’t Hooft, who adds that
for larger scales results from experi
ments were available to test the models.
“There were many difficulties, and we
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