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k gravity andA
tion prin
iple for the �uid/gravity 
orresponden
eAuthors: Sanved KolekarIn this talk, we explore the thermodynami
 nature of horizons in two parts:We 
ompare the expressions of entropy obtained in two di�erent approa
hes. In the`extrinsi
' approa
h, we evaluate the entropy of a 
on�guration of densely pa
kedgravitating shells on the verge of forming a bla
k hole in Lan
zos-Lovelo
k theoriesof gravity. We �nd that this matter entropy is not equal to (it is less than) Waldentropy, ex
ept in GR, where they are equal. In the `intrinsi
' approa
h, we 
onsiderthe Eu
lidean a
tion of Lan
zos-Lovelo
k models for a 
lass of spheri
ally symmetri
metri
s o�-shell. We show that one 
an interpret it as the free energy and read o�both the entropy and energy of a bla
k hole spa
etime to be exa
tly equal to theWald entropy and the quasi-lo
al energy of the spa
etime in Lan
zos-Lovelo
k modelsobtained by other methods.We know that Einstein's �eld equations when proje
ted onto any null surfa
e look verysimilar to a Navier-Stokes equation whi
h is reminis
ent of the Membrane paradigmfor bla
k holes. We develop an a
tion prin
iple, the extremization of whi
h leads to theabove result, in an arbitrary spa
etime. The degrees of freedom varied in the a
tionprin
iple are the null ve
tors in the spa
etime and not the metri
 tensor. We furthershow that the a
tion 
an be given a thermodynami
 interpretation of des
ribing anon-shell lo
al entropy density of the spa
etime. The null surfa
e is found to obey anequation of state of the form PA = TS whi
h 
ontinues to hold even in higher 
urvaturetheories su
h as Lan
zos-Lovelo
k theories.Referen
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