The *¢ tensor algebra: from optimal decomposition to symmetry discovery

From molecules to (tensor) algebra The *g product
N e
o = e (P
I PN I Al
/ \ Peter—-Weyl theorem *
Group
G =G XGyX
nxdx|G - at @ e
A € RG] oyt B e
Data vectorization leads to loss of structural information Symmetry is in the algebra, not the architecture

The *;-SVD and irreducible representation decomposition From Eckart-Young to Wigner—Eckart

Wigner-Eckart Theorem
(Selection Rules)

Eckart-Young Theorem
(Optimal SVD)

*G

Discovery of Physical Selection Rules
(Wigner-Eckart)
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for any rank'k equiva rianttensor B Spectroscope for ph\;sical symmetry:
) _ Finding mathematically optimal decomposition (Eckart- Recover selection Rules from Data
Provably Optimal low rank compression Young) led to inadvertently recovering the physical

selection rules (Wigner-Eckart)
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