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A computer algorithm with access to a large corpus
of published scientific research could potentially make
genuinely new contributions to science. With such a
body of knowledge, the algorithm could derive new
scientific insights that are unknown to humans and
note contradictions within existing scientific knowl-
edge. This level of automation of science is more in
the realm of science-fiction than reality at present.

However, algorithms with access to and the capabil-
ity of extracting semantic knowledge from the scien-
tific literature can be employed in manifold ways to as-
sist scientists and thereby augment scientific progress
1, 2]. As an example, the evaluation of whether
an idea is novel or surprising depends crucially on
already-existing knowledge. Thus a algorithm with
the capability to propose new, useful ideas or poten-
tial avenues of research will necessarily require access
to published scientific literature - which forms at least
partially the body of human knowledge in a scientific
field.

Here we demonstrate a method to build a semantic
network from published scientific literature, which we
call SEMNET [3]. We use SEMNET to predict future
trends in research and to inspire new, personalized
and surprising seeds of ideas in science, specifically in
quantum physics.

In SEMNET, scientific knowledge is represented as
an evolving network using the content of 750,000 sci-
entific papers published since 1919. The nodes of the
network correspond to physical concepts, which are
derived from Wikipedia, quantum physics books and
natural language processing techniques. Links be-
tween two nodes are drawn when two physical con-
cepts are concurrently studied in research articles.

We identify influential and prize-winning research
topics from the past inside SEMNET thus confirm that
it stores useful semantic knowledge. We train a deep
neural network using states of SEMNET of the past,

to predict future developments in quantum physics
research, and confirm high quality predictions using
historic data. With the neural network and theoret-
ical network tools we are able to suggest new, per-
sonalized, out-of-the-box ideas, by identifying pairs of
concepts which have unique and extremal semantic
network properties.

Our approach can be interpreted as one potential
road towards computer-inspired science, in the fol-
lowing sense: We imagine cases (which we believe is
possible) where SEMNET produces seeds or inspira-
tions of unusual ideas or directions of thoughts, that
a researcher alone might not have thought of. The
subsequent, successful interpretation and scientific ex-
ecution of the suggestions fully remains the task of a
creative, human scientist.
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Phys. Rev. Lett. 74, 4763 (1995):

[.] The fraction of “interaction-free”
measurements can be arbitrarily close to
1. Using single photons in a Michelson
interferometer, we have performed a
preliminary demonstration of some of
these ideas. [...]

Phys. Rev. A 88, 023812 (2013):

Phys. Rev. X 5, 011003 (2015):

We study the quantum dynamics of a
Michelson interferometer with Fabry-
Perot cavity arms and one movable end
mirror, and driven by a single photon—
an optomechanical device previously

studied by Marshall et al. as a device

that searches for gravity decoherence.
(]

[..] Measuring temporal correlations of the
position of single atoms performing a
quantum walk, we observe a 66 violation of
the Leggett-Garg inequality. [..] The
interaction-free measurement is based on
a novel atom transport system, which
allows us to directly probe the absence
rather than the presence of atoms at a
chosen lattice site. [...]

Figure 1. Construction of SEMNET, using data from
physics papers and books and Wikipedia.
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