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Welcome to the Department of Physics at MIT. Experimental particle physicist collaborates with colleagues and video
artists to visualize the proton. MIT Center .

Figure 1. The breakthrough that Proietti and co have made is to carry this out. We therefore get situations like
the present one, where an intrinsically interesting and impressive example of experimental virtuosity is
saddled with a woefully misleading sales pitch. Deutsch argued that Wigner could even perform a carefully
designed measurement to test this state-assignment, w. By pushing the limits, we have the chance to observe
new general principles and to test theories of the structure and behavior of matter and energy. If we have a
theory that tells us whether the quantum state collapses, and, if so, when it does, then that theory can be
applied both to the Wigner-Brukner thought-experiment and to the actual experiment of Proietti et al.. Of
course, there is another way out for those hanging on to the conventional view of reality. A single LIGO
detector cannot confirm gravitational waves on its own. But Wigner, and his friend, would surely not be
surprised. As a gravitational wave observatory, LIGO bears no resemblance to this whatsoever, as the aerial
photo of the LIGO Livingston intererometer at right clearly illustrates. Thus, the significance of the
experiment in this sense was to further confirm the violation of Bell-type inequalities by quantum systems
even relatively large, complex ones and to place stricter constraints on particular hidden variable
interpretations of QM. We study the smallest things in the universe: elementary particles or even the strings
that may be the substructure of these particles. The friend can even call Wigner and say the measurement has
been done provided the outcome is not revealed. The reason we know that all of this is nonsense right off the
bat is that the experimental predictions of standard quantum mechanics can be accounted forâ€”in several
different waysâ€”by theories that postulate an objective, unique physical reality governed by definite laws and
using only classical logic and mathematics. Such a reality may or may not exist I think it does , but
experiments that return results compatible with the standard predictions of quantum mechanics cannot
possibly overturn it. If we want to apply the collapse postulate, we need guidance as to when to apply it, and
when to use the usual quantum dynamics. Recent years have seen an astonishing increase in the precision and
cleverness of experiments probing heretofore unobserved quantum phenomena. It seems rather desperate but I
suppose one might go so far as denying the very existence of any objective physical reality at all. You just
have to do it right. While an astronomical observatory can function and collect data just fine on its own though
some do not, by choice , a single gravitational wave detector cannot make a discovery on its own. Now, what
the experiment actually did was to use QM to calculate the probabilities of each of the possible measurement
outcomes, and then compare these to the probabilities calculated from the experimental data obtained
six-photon coincidence events, using 64 settings, over a total of hours. The pointer is now entangled with its
environment. In fact, electromagnetic radiation is so unimportant to LIGO that its detector components are
completely isolated and sheltered from the outside world. And today, Massimiliano Proietti at Heriot-Watt
University in Edinburgh and a few colleagues say they have performed this experiment for the first time: they
have created different realities and compared them. Wigner then performs an interference measurement to
determine if the measurement and the photon are in a superposition. The concrete 'enclosure' protects the
critically-important vacuum tubes from possible environmental damage. Indeed, physicists have tried to close
loopholes in similar experiments for years, although they concede that it may never be possible to close them
all. While we do not, of course, need to use quantum theory to describe elephants, there are increasingly larger
and more complex laboratory systems i. Wigner imagined a friend in a different lab measuring the state of this
photon and storing the result, while Wigner observed from afar. For example, a single LIGO detector could
sense the gravitational waves from a supernova an exploding star. Obviously the photons do not experience
anything at all, much less conflicting realities. In other words, the theory is meant to describe elephants as well
as electrons.


