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The credo of fundamental explanations 

In the 1970s there was a confidence among particle physicists, a sense that they 
were on the verge of cracking the ultimate code. It is easy to understand why. Two 
dramatically distinct theories - one of ordinary electricity and magnetism (quan
tum electrodynamics), the other one of the nuclear forces (weak interaction theory)
could be subsumed under a single integrated structure. The photon carrier of light 
and the carriers of this nuclear force appeared to be different versions of the same 
thing; the new theory avoided disastrous infinities, and the first experimental con
firmations were coming in right on target. Soon, the particle physicists extended 
this kind of theory to include what used to be called the strong nuclear force, and 
theorists' experimental predictions began rolling in at a fast and furious pace, on 
both sides of the Atlantic. 

The sense that unified field theory was at last on the right track led to a breathless 
enthusiasm throughout the field. Within a few years, certainly by 1983, the Stan
dard Model, as it had come to be called, was so well matched to observation that 
it became the background knowledge against which all other particle experiments 
were calibrated. At the core of this theoretical assemblage lay a few structureless, 
fundamental particles that carried mass, alongside a few particles that carried 
force. Aside from gravity, all the forces were really versions of the same thing -
and the objects of the world, its fundamental constituents, could be listed in short 
order: a few particles like the photon, Z boson or gluon carried force, and a small 
number of other particles like the electron or quarks carried mass. The then elusive 
but now observed Higgs particle was responsible for splitting the forces at the low 
energies of our everyday life - cleaving electrodynamics from the weak force, for 
example. 

It made sense for both physicists and science journalists to produce books with 
titles like From Atoms to Quarks (1980) or Inward Bound (1986). It became plau
sible to insist, as Steven Weinberg did, that even if physicists could not calculate 
from the fundamental theories, by dint of too much complexity, the everyday 
properties of biological or even ordinary materials, all questions eventually would 
come back to the fundamental entities and the laws that governed their interaction 
(Trefil 1980; Pais 1986; Weinberg 1992).Why is glass clear? Because in the visible 
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