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The other recent result, discovered by one of lisg), showed that combining
guantum mechanics and special relativity requinaes we give up another of our
primordial convictions. We believe that everyththgre is to say about the world can in
principle be put into the form of a narrative asrgt Or, in more precise and technical
terms: everything there is to say can be packedantinfinite set of propositions of the
form "at tl this is the exact physical conditiontb&é world," and so on. But the
phenomenon of quantum-mechanical entanglementrensigacetime geometry of
special relativity-taken together-imply that theypical history of the world is too rich for
that.

That result, like most theoretical results in quamimechanics, involves manipulating
and analyzing a mathematical entiry called a wawetion, a concept Erwin Schrodinger
introduced eight decades ago to define quanturassthtis from wave functions that
physicists infer the possibility (indeed the nedg¥®f entanglement, of particles having
infinite positions, and so forth. And it is the veafunction that lies at the heart of puzzles
about the nonlocal effects of quantum mechanics.

But what is it, exactly? Investigators of the foatidns of physics are now vigorously
debating that question. Is the wave function a peteghysical object, or is it more like a
law of motion or an internal property of particlasa relation among spatial points? Or is
it merely our current information about the pag&? Or what?

Quantum-mechanical wave functions cannot be reptedeanathematically in anything
smaller than a mind-bogglingly high-dimensionalpaalled a configuration space. If,
as some argue, wave functions need to be thougtg obncrete physical objects, then
we need to take seriously the idea that the wohid®ry plays itself out not in the three-
dimensional space of our everyday experience ofotlnedimensional spacetime of
special relativity but rather this gigantic andamiliar configuration space, out of which
the illusion of three-dimensionality somehow emerd@@ur three-dimensional idea of
locality would need to be understood as emergentedls The non-locality of quantum
physics might be our window into this deeper |ledfeleality.

The status of special relativity, just more thareatury after it was presented to the
world, is suddenly a radically open and rapidly&leping question. This situation has
come about because physicists and philosophersfimalg followed through on the
loose ends of Einstein's long-neglected argumettt geiantum mechanics-an irony-laden
further proof of Einsten's genius. He may turntoutave been wrong just where he was
widely thought to be right and right just wherevas widely thought to be wrong.



