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Wave Excitation

• Waves excited at Lindblad resonances

• Wave frequency tells us mode frequency
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Conclusions

• Evidence for stable stratification (non-adiabatic interior) of Saturn

• Missing ingredient: Differential rotation? Layered Convection?



Heartbeat Stars

Collaborators: Kelly Hambleton, Susan Thompson, Don Kurtz, Avi Shporer, Ryan O’Leary



Heartbeat Stars



Welsh et al. 2011

Exact Integer Harmonics!



Tidally Induced Luminosity Fluctuations

• Tidal forcing can be written as sum over orbital harmonics

• Luminosity fluctuations occur at integer harmonics



Gravity waves in stars
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Preliminary:

M=1.7 M_sun

R=2.05 R_sun

T=7000 K

M’=0.3 M_sun

e=0.89

Credits: Kelly Hambleton, 
Susan Thompson, Don Kurtz





Resonance Locking

• Stellar mode frequencies evolve with time

• When they cross a resonance with tidal forcing frequency, mode can become 
locked in resonance such that

• In this case, tidally excited mode amplitude can be calculated:

• Resonantly locked amplitudes are large, generate enhanced tidal dissipation



Effective tidal

quality factor: 



Conclusions

• Coupled stellar/orbital evolution can lead to resonance locking, 
enhanced tidal dissipation

• Much more to be done!


