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Abstract: 

We consider the Dirichlet Laplacian in a three-dimensional waveguide that is a small deformation of a 
periodically twisted tube. The existence of discrete spectrum for such a model is a widely studied 
question. The deformation is given by a bending and an additional twisting of the tube, both 
parametrized by a coupling constant δ. We expand the resolvent of the perturbed operator near the 
bottom of its essential spectrum and we show the existence of exactly one resonance, in the 
asymptotic regime of δ small. We are able to perform the asymptotic expansion of the resonance in δ, 
which in particular permits us to give a quantitative geometric criterion for the existence of a discrete 
eigenvalue below the essential spectrum.  

 
 
 
 

 


