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Symmetries play an essential role in the understanding of physical theories. A paradig-

matic example is the conservation laws arising from continuous symmetries in classical me-

chanics. Discrete symmetries, such as parity or time reversal, do not depend on any contin-

uous parameter and are key in the study of degeneracies in the energy spectrum of quantum

mechanical systems, for instance. Unveiling hidden discrete symmetries is of enormous in-

terest in many fields of physics.

If a given system presents discrete symmetries, there is a group of transformations acting

on the physical parameters that leave the measurements invariant. Calculating the param-

eters from a given measurement is thus a multivalued problem. Here we introduce a novel

neural network architecture called Symmetry Seeker Neural Network (SSNN) that, provided

only with experimental or numerical data, is capable of finding all these symmetry-related

multivalued solutions and the corresponding representation of the group of symmetry trans-

formations.

We believe that SSNN is a powerful tool because it is highly non-trivial to discover

symmetries on data sets (specially if it is high-dimensional). The SSNN algorithm is of

general applicability. We provide several examples in the field of mathematics, quantum

chemistry and nanophotonics.
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