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In my opinion, the most convincing argument against the theory of hidden variables was
presented by J.S. Bell [10].

10. Wigner, Interpretation of quantum mechanics, in Quantum Theory and Measurement, ed. by
Wheeler and Zurek (Princeton University Press, Princeton, 1983)

If people are obstinate in opposing the accepted view they can think of many new possi-
bilities, but there is no sensible view of hidden variables which doesn’t conflict with these
experimental results [1.e., Aspect’s experiments]. That was proved by John Bell, who has
great merit in establishing this. Prior to that there was a proof due to the mathematician von
Neumann, but he made an assumption which is not really necessary [11].

11. Interview with R. Peierls, in Davies and Brown, in The Ghost in the Atom (Cambridge, Cam-
bridge University Press, 1993)

Einstein’s view was what would now be called a hidden variable theory. Hidden variable
theories might seem to be the most obvious way to incorporate the Uncertainty Principle into
physics. They form the basis of the mental picture of the universe, held by many scientists, and
almost all philosophers of science. But these hidden variable theories are wrong. The British
physicist, John Bell ... devised an experimental test that would distinguish hidden variable
theories. When the experiment was carried out carefully, the results were inconsistent with
hidden variables. Thus it seems that even God 1s bound by the Uncertainty Principle.... God
does play dice with the universe [12].

12. Hawking, Does god play dice? (1999), http://www.hawking.org.uk/does-god-play-dice.html

From “Foundations of Quantum Mechanics” by Travis Norsen, Springer 2017. Giuseppe Pucci | 2



Could the apparent quantum randomness be replaced by some kind of unknown quantity
carried out inside particles, so-called ‘hidden variables’? CERN theorist John Bell showed
that in this case, quantities that could be measured in certain difficult experiments would
inevitably disagree with standard quantum predictions. After many years, technology allowed
researchers to conduct these experiments and eliminate hidden variables as a possibility [14].

14. Tegmark and Wheeler, 100 years of the quantum, in Scientific American, February 2001

he immediately dealt them [i.e., hidden variables] a major blow. In 1964 ... he showed that
any hidden variables theory, which obeys Einstein’s requirement of locality, 1.e., no influence
travelling faster than the speed of light, would automatically be in conflict with quantum
mechanics. [...] While a very tiny [experimental] loophole in principle remains for local
realism, 1t 1s a very safe position to assume that quantum mechanics has definitely been
shown to be the right theory. Thus, a very deep philosophical question, namely, whether or
not events observed in the quantum world can be described by an underlying deterministic

theory, has been answered by experiment, thanks to the momentous achievement of John
Bell [15].

15. Bertlmann and Zeilinger, Preface to Quantum [Un[speakables: From Bell to QUantum Infor-
mation (Springer, Berlin, 2002)

To those for whom nonlocality i1s anathema, Bell’s theorem finally spells the death of the
hidden-variables program [16].

16. Mermin, Hidden variables and the two theorems of John Bell. Rev. Modern Phys. 65, 803-815
(1993)

From “Foundations of Quantum Mechanics” by Travis Norsen, Springer 2017. Giuseppe Pucci | 3



“It may well be that a relativistic version of [quantum] theory, while Lorentz invariant and
local at the observational level, may be necessarily non-local and with a preferred frame (or
aether) at the fundamental level” [19].

19. Bell, Quantum mechanics for cosmologists, in Speakable and Unspeakable in Quantum
Mechanics, 2nd ed. (Cambridge, Cambridge University Press, 2004)

“... I would say the cheapest resolution 1s something like going back to relativity as it was
before Einstein, when people like Lorentz and Poincaré thought that there was an aether
— a preferred frame of reference — but that our measuring instruments were distorted by
motion in such a way that we could not detect motion through the aether. Now, in that way
you can imagine that there is a preferred frame of reference, and in this preferred frame
of reference things do go faster than light. .... Behind the apparent Lorentz invariance of
the phenomena, there is a deeper level which 1s not Lorentz invariant... [This] pre-Einstein
position of Lorentz and Poincaré, Larmor and Fitzgerald, was perfectly coherent, and is
not inconsistent with relativity theory. The i1dea that there is an aether, and these Fitzgerald
contractions and Larmor dilations occur, and that as a result the instruments do not detect
motion through the aether — that is a perfectly coherent point of view” [20].

20. Interview with J.S. Bell, in Davies and Brown, The Ghost in the Atom (Cambridge, Cambridge
University Press, 1993)

“And his followers. My own first paper on this subject [1.e., Bell’s 1964 paper presenting
“Bell’s theorem™] starts with a summary of the EPR argument from locality to deterministic
hidden variables. But the commentators have almost universally reported that it begins with
deterministic hidden variables™ [21].

21. Bell, Bertlmann’s socks and the nature of reality, in Speakable and Unspeakable in Quantum
Mechanics, 2nd ed. (Cambridge, Cambridge University Press, 2004)

From “Foundations of Quantum Mechanics” by Travis Norsen, Springer 2017. Giuseppe Pucci | 4
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