
The Amplitudes of Quadratic Quasi-Normal Modes
Bruno Bucciotti1,2, Leonardo Juliano1,2, Adrien Kuntz3,4, Enrico Trincherini1,2

1Scuola Normale Superiore, Pisa 2INFN, Pisa 3SISSA and INFN, Trieste 4IFPU, Trieste

Summary
Two linear black hole quasi-normal modes can couple together and give rise to 
quadratic modes. Assuming the amplitudes of the linear modes are known, the 

amplitude of quadratic modes is a prediction of GR. We compute these amplitudes 
for any angular momenta of the QNM (ℓ,m,n)
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FIGURE 1:  Ratio of quadratic amplitudes over product of two linear amplitudes
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FIGURE 2:  Linear and quadratic QNMs for realistic merger
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