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Lifshitz quasinormal modes  
and 

relaxation from holography



Motivation
• How do interacting systems equilibrate or relax after a 

perturbation?
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Quantum phase 

Classical phase 

Quantum critical point

Lifshitz invariance:

Possible approach:



Goal
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Lifshitz gravitational bulk
• Solve this wave equation in Lifshitz background 

• Lifshitz black brane line element
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Not unique 
K. Balasubramanian et al, P.A. Gonzalez et al, A. Giacomini et al, E. Abdalla et al, ..



Solving the wave equation for qnms
• Radial Ansatz
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Solving the wave equation for qnms
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Results and Outlook
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Results and Outlook
• In other cases we solve numerically
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Muchas gracias for your attention!



Results and Outlook
• For a d-dimensional theory with Lifshitz scaling 

• Volume occupied per allowed state 

• Density of states is found to be
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