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k BranesAuthors: R. WaldI des
ribe re
ent work with Stefan Hollands (arXiv:1201.0463) that establishes a 
loserelationship between dynami
al stability and thermodynami
 stability for bla
k holesand bla
k branes in 
lassi
al general relativity in spa
etime dimensions D ≥ 4. Weshow that for axisymmetri
 perturbations of an arbitrary stationary, axisymmetri
bla
k hole, dynami
al stability is equivalent to the positivity of 
anoni
al energy ofperturbations that have vanishing linearized ADM mass and angular momentum atin�nity. We further show that positivity of 
anoni
al energy is equivalent to thermody-nami
 stability. A thermodynami
ally unstable bla
k hole may be dynami
ally stable(as is the 
ase for a S
hwarzs
hild bla
k hole) if the only perturbations with negative
anoni
al energy have nonvanishing linearized mass and/or angular momentum. How-ever, we show that all bla
k branes asso
iated with thermodynami
ally unstable bla
kholes must be dynami
ally unstable, as 
onje
tured by Gubser and Mitra. We alsoprove that positivity of 
anoni
al energy for perturbations with vanishing linearizedmass and angular momentum is equivalent to the satisfa
tion of a "lo
al Penrose in-equality," thus showing that satisfa
tion of this lo
al Penrose inequality is ne
essaryand su�
ient for dynami
al stability. Although we expli
itly 
onsider va
uum generalrelativity, most of our results are derived using general Lagrangian and Hamiltonianmethods and therefore 
an be generalized to allow for the presen
e of matter �eldsand/or to the 
ase of an arbitrary di�eomorphism 
ovariant gravitational a
tion.


