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not part of Bohr’s terminology, we can
imagine that he might have re-
sponded as indicated to the question
posed. We see the statement in rela-
tion to his basic view that the algo-
rithm of quantum mechanics is a
purely symbolic formalism accounting
for observations that are obtained
under specified conditions. That view
is illustrated by his advocacy that the
word “phenomenon” be used exclu-
sively to refer to “an observation ob-
tained under specified circumstances,
including an account of the whole ex-
perimental arrangement. In such a
terminology, the observational prob-
lem is free of any special intricacy,
since, in actual experiments, all ob-
servations are expressed by unam-
biguous statements referring, for 
instance, to the registration of the
point at which an electron arrives 
at a photographic plate.”2

Interpreted in this manner, the
dismissal of a quantum world leaves
the particle as an object capable of
directly producing the basic event 
of observation, such as the registra-
tion of an electron arriving at a photo-
graphic plate or a click produced in 
a counter. As is evident in the con-
flicting reactions that Mermin 
reports, the issue of which world
these objects belong to remains 
controversial.

Mermin asks, What’s wrong with
this quantum world? Our answer is
that the rejection of it in the form
described does not go far enough. As
we have recently argued,3 the per-
ceived need to explain the click as
being caused by a particle is a rem-
nant from classical imagery, which
has obscured the full implications of
fortuitousness and thereby the prin-
ciple underlying quantum mechan-
ics. Thus all experimental evidence
is consistent with a complete break
with causality in that the click comes
without any cause, as a genuinely
fortuitous event. The event is recog-
nized as a macroscopic discontinuity
in the counter. Thus genuine fortu-
itousness unavoidably eliminates the
particles. Although fortuitousness
has been a central innovation of
quantum physics, a complete break
with causality was beyond the hori-
zon of the pioneers of quantum me-
chanics. Indeed, if there were no par-
ticles producing the clicks, what
would the theory be all about?

Perhaps surprisingly, the very 
notion of genuine fortuitousness is
powerful in its implications. With
particles excluded, only geometry is
left on the stage, and the symmetry
of spacetime itself, through its repre-

sentations, provides the mathemati-
cal formalism of quantum mechanics.
Once that point is recognized, quan-
tum mechanics emerges from the
principle of genuine fortuitousness
combined with the embodiment of
spacetime symmetry, without any
reference to degrees of freedom of
particles or fields. The theory, exclu-
sively concerned with probability 
distributions of genuinely fortuitous
clicks, thus differs from previous
physical theories in that it does not
deal with objects to be measured—
which eliminates the issue of a 
quantum world.
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David Mermin reported that no-
body seems to know what Niels

Bohr really said—or meant—or what
the Copenhagen interpretation really
is. I find that amusing. It appears
typical for the confusion arising (nec-
essarily?) from attempts to give
Bohr’s ingenious pragmatism a 
consistent meaning.

Could it be that three generations
of physicists learned, accepted, and
taught an ill-defined quantum theory,
and that Einstein’s and Schrödinger’s
reservations were justified—even
though those two great men were not
yet ready to accept a nonlocal (entan-
gled) reality, as it is described by a
general wave function?
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Although I was present at a talk
David Mermin gave at MIT in

the 1980s, I do not recall the ex-
change with Victor Weisskopf over the
quote from Aage Petersen. I do recall
that Weisskopf was sitting in the
front row of the audience. After the
talk, he said something to the effect
that Bell’s theorem is not so surpris-




