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Quantifying physical concepts in terms of the ultimate performance of a given task has been central to the-
oretical progress, as illustrated by thermodynamic entropy and entanglement entropy, which respectively
quantify irreversibility and quantum correlations. Symmetry breaking is equally universal, yet lacks such an
operational quantification. While an operational characterization of symmetry breaking through asymptotic
state-conversion efficiency is a central goal of the resource theory of asymmetry (RTA), such a characteriza-
tion has so far been completed only for the U(1) group among continuous symmetries. Here, we identify
the complete measure of symmetry breaking for a general continuous symmetry described by any compact
Lie group. Specifically, we show that the asymptotic conversion rate between many copies of pure states
in RTA is determined by the quantum geometric tensor, thereby establishing it as the complete measure
of symmetry breaking. As an immediate consequence of our conversion rate formula, we also resolve the
Marvian-Spekkens conjecture on conditions for reversible conversion in RTA, which has remained unproven
for over a decade. By applying our analysis to a standard setup in quantum thermodynamics, we show that
asymptotic state conversion under thermal operations generally requires macroscopic coherence in the ther-
modynamic limit.
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