
  

CFS INSTABILITY
(Chandrasekhar 1970; Friedman & Schutz 1978)
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R-MODES
(Andersson 1998; Bildsten 1998; 

Friedman & Morsink 1998)

      

  Restoring force = CORIOLIS
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BASICS I: GROWTH & DAMPING
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� Growth rate for R mode:

� Weak dependence on structure
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BASICS I: GROWTH & DAMPING
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� Shear boundary layer (low T) [m=2, N=1]

  

 Crust-core boundary; shear modulus

� Other modes:
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BASICS I: GROWTH & DAMPING
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� Bulk viscosity:  (High T)

� Suppressed for R mode(s)

� Depends on composition, EOS
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BASICS II: DYNAMICS

� RESONANCES :

� SELECTION RULES & COUPLING

� Parametric instability threshold PIT (3 mode)

� Steady state amplitudes (3 mode)

� LOWEST PIT  (3 or many mode)
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BASICS III: HEATING & COOLING

� Heating by modes:

� Neutrino cooling:

� Heating by accretion:

� Evolve toward BALANCE
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GRAVITATIONAL RADIATION
� Spindown: gravitational radiation of R mode

� Best case: spindown along heating=cooling

� Moment of inertia, cooling  (damping, T)
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VIRTUES & PITFALLS

� LMXBs: 

     - long lifetime, weaker source

� NEWBORNS:

     -  shorter lifetime, stronger source

� Phase slippage: 

� Nonlinear effects: limit cycles, chaos
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