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To see the world in a grain of spins
A universal simulator is developed that can model the workings of any classical spin system

1156

REFERENCES

1. G. De las Cuevas, T. S. Cubitt, Science 351, 1180 (2016).
2. L. P. Kadanof, From Order to Chaos. Essays: Critical,
Chaotic and Otherwise, Section B, World Scientifc Series
on Nonlinear Science (World Scientifc, 1993).
3. B. M. McCoy, T. T. Wu, The Two-Dimensional Ising Model
(Dover, 2014).
4. S. Arora, B. Barak, Computational Complexity: A Modern
Approach (Cambridge Univ. Press, 2009).
10.1126/science.aaf0748

sciencemag.org SCIENCE

11 MARCH 2016 • VOL 351 ISSUE 6278

Published by AAAS

Downloaded from http://science.sciencemag.org/ on March 16, 2017

G

useful, allowing us to apply techniques
known for the simpler universal model to
study the more complex one that we would
actually want to simulate.
The possibility of realizing such a simulation is appealing for our ability to probe
the physics of certain models experimentally. It may be the case that a 2D model
may be easier to realize than a 3D one.
Indeed, we could think of an experiment
realizing a universal model with tunable
parameters as a universal spin simulator
that can reproduce the physics of any classical spin model. Just as a universal classical computer (4) can be programmed to
run any algorithm, the universal spin simulator can be programmed to simulate any
classical spin model.
Crucially, the universal spin simulator goes beyond the use of a computer
to perform simulations as a means to do
calculations. To draw a rough analogy, we
could use a computer simulation to try and
calculate how a magnet behaves, but this
is quite diferent from actually creating
something that behaves like one. It may be
tempting to conclude that the relation between universal spin models and the universal classical computer stops here—that
the brief encounter between physics and
computer science merely inspired the idea
of universal simulation. But, that would
be incorrect. To establish their result, De
las Cuevas and Cubitt not only need ideas
from physics, but make use of technical
results developed in computer science,
starting with an encoding of the computer
science question of whether a formula
can be transformed into a Hamiltonian
(the quantum-mechanical description of
the system). We thus see quantum information at work—the long-standing afair
between physics and computer science,
which continues to shed new light on our
understanding of nature. ■
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