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TIDALLY FORCED OSCILLATIONS

• Mode amplitudes can be calculated directly:





MODE VISIBILITY

Face-on (θ=0) Edge-on (θ =90)





WHY N=90,91?



What is probability of seeing high 

amplitude modes?

• Consider mode near resonance: 

• Then by chance

• If mode dominates energy transfer



RESONANCE LOCKING

• As modes are excited and damp, they spin up star, changing the mode 

frequency in the inertial frame

• At resonance, 

• Mode can stay in resonance if



RESONANCE LOCKING IN SOLAR SYSTEM



RESONANCE LOCKING CONTINUED

• Mode can lock into resonance if

where

• If star is spinning down, mode can lock into resonance if 



NUMERICAL EXAMPLES

• Compute coupled evolution of mode amplitudes and orbital parameters for KOI-

54 system, including

• Orbital Frequency

• Orbital Eccentricity

• Spin Frequency

• Mode Frequency

• Mode Energy

• Include spin down term at rate consistent with stellar evolution







EVEN MORE RESONANCE LOCKING

• Can modes be locked simultaneously in both stars?

• For equal tidal dissipation in both stars, 

• Could explain presence of observed N=90,91 oscillation modes







NON-LINEAR MODE COUPLING

• Several modes detected at non-integer multiples of orbital frequency

• Likely the result of non-linear coupling to daughter modes

• Occurs when

• In KOI-54,

• Other non-integer modes likely due to non-linear coupling in which 

one of the daughter modes is invisible



FUTURE PROSPECTS

• Identify modes using spectral techniques

• Find more of them!

• Measure orbital decay?

• Tidal asteroseismology


