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KOI-54 SYSTEM PARAMETERS







NOMENCLATURE

• Orbital Frequency

• Spin Frequency 

• Inertial Mode Frequency



PROPAGATION DIAGRAM



NON-RESONANT MODE ENERGIES

• Forced, adiabatic modes, ignoring Coriolis force





FORCED OSCILLATOR EQUATIONS

• Mode amplitude satisfies

• Nonhomogeneous solution:



MODE VISIBILITY

Face-on (θ=0) Edge-on (θ =90)



TUNED MODEL FLUX VARIATIONS



RESONANCE LOCKING

• Modes absorb orbital energy, thus increasing the orbital frequency

• 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 CONTINUED

• Modes also absorb orbital angular momentum

• Solve to find 



EVEN MORE RESONANCE LOCKING

• Introduce spin down term to find modes can lock if

• Mode reaches equilibrium when

• Mode may reach 104 times normal energies











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 (e.g., the visible daughter mode 
has m=0, the invisible mode has m=2)



FUTURE PROSPECTS

• Identify modes using spectral techniques

• Measure orbital decay?

• Tidal asteroseismology




