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Quantum geometry is the source of many novel effects and new quantum states. The real and imaginary parts of the
quantum geometry tensor correspond to the quantum metric and Berry curvature, respectively. Berry curvature has
been well studied over the past four decades, while the exploration of quantum metric is just beginning. In this
report, | will introduce some of the progress we have made in the study of quantum metric. In the first part of the
report, we propose quantum metric-based optical selection rules [1]. We unveil a universal quantum metric and
oscillator strength correspondence for linear polarization of light and establish valley-contrasted optical selection
rules that lock orthogonal linear polarizations to distinct valleys. Part Il, we propose quantum metric as a new
mechanism for magneto-optical effects (MOEs) beyond the Berry curvature paradigm [2,3]. We develop new
general MOE formulas that incorporate the whole quantum geometry, namely both Berry curvature and quantum
metric. Based on our formulas, we predict quantum metric-induced MOEs in space-time inversion (PT)-symmetric
antiferromagnets and unconventional MOEs, that is, quantum metric-dominated MOEs, in altermagnets.
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