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CANONICAL GR ON NULL HYPERSURFACES
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WHAT 1§ 1T 2

- Usuelly canonmical GR -Formuicdgd in tesms of initial
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« here we cengider dato. on o ps'u.e,uis:_, nel) ""‘;thf-FU“{'d-c.:..
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WHY STUDY THIS 2

Q) T achnical s-mpiiffc.-::hbn :
1962 Penrote, Sachs, Bondi, Von der Borgh, Davtecout

identify frec iaitic) data (ne constraints )

@ Obsesvables for mosty vacuwm oniverse — like owvrs (%)

Ellur et al. 1945 — gvmilar doda. On 1151,1-}@,-"_, — o o{
]-dtajl-?fd Mhﬂ““"ﬂ‘ica.] ﬂlhﬂwn:h'gns

@ avesi - local fotmolation of GR similar to algebraic field Hhes

_ oo exidation of Sr:&ﬂ'a&*&n&-‘l Held cavtes null Foys in

W,V Ho crosg (form cavifies) = L,V wwet be finde

— dynamics of GR cacoded = reladionr o 7
e

between dafa for hyperrurfaces with
OUU"IGfP.Mj demainr of dependmee

@ Entfropy bounds --ha\'oﬂra.phr':- Prinr_'-piz_,

— possibilily of o proef from ficet principlar




WHAT 1S 1T 2

- Usuelly canonmical GR formulated i terms of mitial
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WHY STUDY THIS 2 ©)
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BECKENSTEIN BOUND

Object inside sphere of area A in
S‘h.‘l'-.'ona.r‘:.j a..s:jrm";'fa‘h.cdw {la..“: .SPG.CC.'?:-NL.

Clawn : Entcopy S < enfropy of black hole of area A

=2 (Planck vaifs)

Can collapse = sPhchl:a) shell of matfer around

ﬁrgurﬁtﬁ* g

Obit:j g0 'f* bac‘;mb& [« 3 blﬂ-{.k hﬂlb CF areo. A Ll;l'llﬂﬂ'u*

-.'ngrn:a-..h'n‘j entropy of rest of umiverse,

2™ aw ﬂm¢a5nm'.e: — SmEE) S S = A
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BOUSSO BOUND — wnore 3mc,rgj

from 2-svrtace © of orea A
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~ null rays nen —diverqing ot o (& not convex )

—~ W Yconcoted betore rays cross

Clasm : “Entropy on U7 <€ %

[
flux of entropy current — defined for mafier in

[ s -'--:l..ll E.-iJ.T r"i:"f'.' i,

Flﬂﬁaﬁm g_"[.o.l. PFQULA Bousso bﬂl’-lﬂd. mU"l:'N'lj ‘-."!1-19&“1'5
betucen T and entropy cument safisficd by lnown madlter models

- Not #fundamenta low

RvT ;
S = log dm A R” subspace ot Hilbert space X

< 'uu% dwm H Compati ble with Mﬂﬁo:c—o?l'r. shate

A
- /4

C,Qn'!!.f'.‘h-'t't.--‘ dim X < e

—but what it Hilberf space of states on L2

u
L by itcelf has no domam of dc?mduc.b /’/




HOW COULD THIS CONIECTURE BE TRue ?

Vacuvm GR — intinity of Fourier modes of data om (L

= quantigation of |mearized ’c’nuru hag

dwmH =

Bot if you include back reaction ...

- remember qunn‘i'um for each maode has -E:'r;l'f'e. m:rﬁg

Toupts \\

\ stolf more
q.up&; 'Htroojk w

— aull cimua.‘i'or: focue more

= Samt nuwmber oi- q.uanh:a.. l"CﬂI-t""ﬂ'(.a on (L

Con one make 6 ?WO{' t

Pechaps with null conanmice) GR




NULL CANONICAL GR

O = SPQ_L!.“‘&‘U '-":”‘E'?-:-'\'-

avill diraction

hHP”‘UrFMG noll = paeteic of form [—:J,lgg—?l
ol 9§

Sachr data: 4, ey =%; on W and V
rq

2. Some data on o

They are free and J:ampic}c.. g0 'Hn.g,hc are ﬁﬂﬂd coardmals
on phare space (set of Caudhy developmerts

= "IC-&I:I Poitcon brccke.‘l's q{- these Cﬂofﬂl‘ﬂd'tl




PelERLS BRACKET

A,B- diffeo nvarasl funchionals of mefric such that
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SOME QUALITATIVE FEATURES OF ThE BRACKET

SR TALBL) non=3ston onigiit 440 funchion of meltic in

caveally related regfnn:

— .[:fd.d.t of ,SPG..:.LHL-.:, ELFGFG&'I& POl.'n'l‘.r cowmute

— on W only poilr ow same null ju\trai'or ase cavgelly

relotad

— 1. variables on WU dwmost all Pouson cowmute wrth thare

on V

-_!—p Hilbert space M =X, 3 Hy

= 2. f dm Ny {ivite then log dim Hy « A




A PRELIMINARY RESULT

Brackef between e s
— change variables

ds® = a dyidyl = A (de+pdi)(d3+ Rdy)
4 1=1pl

E_-_-..{Ji-i- g‘,r_jz h-—'ﬂ?i‘g

P is oo € valued field that encoder ey

A

Lpct), pix) b = ©

= M defines a co-—-?\u( Pold.rliojlén

can Ceprecent 1um*um stakes b:’j hﬁioﬂcrp\l;d- functions
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