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There is a deep link between gravity and thermodynamics; in a precise way, gravity can be
derived from entanglement entropy in conformal field theories. However, this depends crucially
on properties of horizons and asymptotic symmetries of phase space. To explore how this relation
behaves under dynamical processes, we consider covariant gravitational phase space enhanced with
bulk conformal symmetry. As is well known, the Noether—Wald entropy has an explicit form in
terms of the Abbott-Deser-Tekin conserved surface charges of gauge theories. We find a new
vector contribution to the Abbott-Deser—Tekin charges that arises for conformal symmetries.
In applying this to the causal diamond, we derive a relation, based on the conformal invariance of
horizons, that allows us to find slices where the zeroth law holds, as well as the degree to which
a first law arises on the phase space.

CyuiectByeT ray6oKasi CBsI3b MeXAY I'PaBUTALHel U TEPMOIHUHAMHKOH; TPaBUTALNS MOXKeT OBITh
BEIBE/IeHa TOYHBIM 00pa3oM K3 SHTPONHH 3aNyThIBaHHS B KOH(POPMHBIX Teopusx mojs. OgHako 3To
B 3HAUUTeJbHOH CTeleHH 3aBUCHUT OT CBOHMCTB FOPU30HTOB M aCHMITOTHYECKHX CHMMeTpuH (aso-
BOTO TpocTpaHcTBa. YToObl H3yUHTb, KaK 3TO COOTHOLIEHHe BeleT cebsl B yCJIOBHAX OHUHAMHYECKHX
NpoLeccoB, Mbl paccMaTpHBaeM KOBapHaHTHOe I'paBUTALMOHHOEe (Pa3oBOe MPOCTPAHCTBO, YCHJEHHOe
006beMHOH KOH(pOopMHON cuMMeTprel. Kak u3BecTHo, suTponus Hostepa—-Banbna nmeer siBHyI0 (hop-
My B TEPMHHAX COXPaHSIOUINXCS IOBEPXHOCTHBIX 3apsinoB D66oTTa—lesepa—TexkrHa KaauOPOBOUHBIX
Teopui. MBI HaXOIUM HOBBIH BEKTOPHBIH BKJaA B 3apsiibl JD66ota—[lesepa—TexknHa, BO3HHKAOIINN
1J151 KOH(POPMHBIX cUMMeTpuil. IIpuMeHsis ero K Kay3anbHOMY a/jMasy, Mbl BBIBOIUM COOTHOLIEHHE,
OCHOBaHHOE Ha KOH()OPMHOH WHBapHaHTHOCTH TOPU30HTOB, KOTOpOE MO3BOJISIET HAUTHU Cpe3bl, Ile
JeHCTByeT HYyJeBOH 3aKOH, a TakxKe CTeleHb BO3HMKHOBEHHS NepBOrO 3aKOHa Ha (Pa3oBOM Mpo-
CTpaHCTBe.
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