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Quantum nonlinear responses have recently emerged as sensitive markers of Bloch band
guantum geometry; while most often viewed through the lens of the dynamics of single-particle,
real quantum materials consist of a soup of interacting many particles. In this talk, we will
describe how electron interactions contribute to quantum geometric nonlinear responses both
from interband transition activated nonlinear optics (e.g., exiciton enabled nonlinearities) as well
as intraband metallic transport (e.g., nonlinear hall effects). We find a rich landscape of collective
guantum geometry and the strikingly strong impact of electron interactions on nonlinear

response.
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