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WHAT 18 1T 2

. Canontca)l GR usins imitial dade

on o piecewise null hypersurface
T

noemal vector Hsh'i"nkc_.

. could be o lightcone @

. we will use two intersecting null hygpersvrfaces
- “open book”

s
S, = spageirke 2 -surface

N, Ny = no\l 3 -sorfaces swept ovt by noull gendesics
emerging normally from the two stdes of So .

N —

He,

o mitial dada on A= W oW, spectbhes soution 1o field equations
in domain of dependence. DLN]

D]

a 4 - Jnlw-c.nnond—l)
reqlon




WHY STUDY THis?

No constraints - can identify free, complete

data (~'962 Sochs, Bondi, Penrose
DauYcoury ... )

Lorent xian

Observables - free intial data. has direct
interpretation n terms of test
hhaht rays = observables

No problem Of time

Holography Reckensten +Susskind - Bousso bound:

If qenecafors of a branch (UM say) of N are
non—e-xpd.ndins at £, then they arqoc

Area [501

Entcopy on Ng = % Drascp sk
[# ¥ I

- vsvally Inish&d entropy mamodsm}o macrostate
of a system has asenhally all micortates .

AlLS.] /4 A
— sugqests dim H = e /4 Avlanck
M = Hilbert space of qraviatonad €1e]d associated
wdah dalg on Ny

Perhaps afa\rﬁs con be described by finite dmengional
Milbert gpaces asgsociated wth r¢3§om of spacttime !
Null conomca) GR i1deal frameworlt to check Haig



“THE FREE DATA 1 : Coordinales adaphd Yo N

Ng

A(U)
G~ J=U(e, oY)

\ 1

__....-—l-'_

o> ' Sa

©, 0 = coordinates on S,
- held constant OJOnS gcnera‘iors

J = Pa.romd-er mlons eah Scne.raj'or

‘area pa.rmdc.r‘

Des” — cross sectional area of infinitesimal
bundle of neighbering generators
Acv) = Ag v’

?
cross sechion at S



THE FREE DATA 2 : The dota

data on all of N and data on S,

e conformal 2-metric” eap (0,0 u)

Def™: metne on N, degenerate becasse Ny null

ds®* = W, de*de® «—— no dus

8. = ha_b/"de:l'h +——— wakes dete =|

i = Vdeth = “area dendity”

. )\ _ - |03<-——:\L0 RK) ﬁ = a'?:’, -~ {-Mj"\* tﬂ
Sme.r*sd'or‘}.‘

. w“'.-___ ?\R.Vﬁl-‘ ;‘L'VF\&

—

p- 7‘:..

. tb: SL—. St. - di(fe,e d&{-s‘ned b5 'Fo“OlOl'ns
qencators {rom S 1o S, and
thea fram S, teo Spg



FREE DATA 3 : COmments

- Exclusion of cavstics avtomatic:

On XNp(X)) U ranges over [1,5] 520
= U0 = no caustic

e If no cavstics on N can eliminde all Crossings
of qwcrdjorr bﬂ 30103 Yo COvermS s?ac.dime..

Cab(0,0) smooth + Ewmitem equation

L ]

= J monotonic = 3°°d Pa.ro.me.l'c.r

data free and complete but hat gavge frecdom :
coocdinde choicts oa S, and S_, Sy (Yo define &)

- 3“’05" {ix coords on S_, Sa +o ¢ there

— worlt wih ;\hﬂh’rlﬁ '10.:345_!' data. cet édbéiﬂ' Yo ome

con gtcainf ﬂb\(_f'ajfr:j difkess on §, — could 4o gowge
£\x her.

Cb rws\c.c‘\eé "n Pé.ﬁ ('Hﬂ.cwak fmph'c.ﬁ in Sachs dcric.)

o &SSU\'HG.\H c;a_nCJmc:a.\]S cgnJuaa.'iL To
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POISSON BRACKET 1

PB corresPondS +o Einstern - Rilberi achion

. will talk about trve Porvsson bracket on
inihial data  ( satisfies Jocabi relation) — not

pre— Parsson brackdr of gr-qc 019 3134

Method for ob?aﬁrims Polsson bracket * observables”

(V) Define e clast of ‘nice” diffes iavartant fundhons
of gwmf—‘\ra in ntetior of doman of dependunce

® Take Poisson bracket on observables to be
Peierls bracket (oo qood fundamenta Aekinftion of
Powson brackets)

@ Look fos bracket on initia) data which repfoduces
bracket on obiervables when theie are o:puud

as {undl-m-l of the iartia) date

!

Sof{fé‘cﬁﬁ condifion *
P.B. on milial data a\‘au\cm\'q.ed inverce.” Yo SsuPl&:"'fO

2 -4+tomm



POISSON BRACKET 2

Brackets of Cab * ( see alts Gambmi fﬂas*uwu 1)

Phr*o.rv\eﬁr':ic.- € .b bg Q COW\‘)ILX SC-OJG.I" )-L’

ds* = p egqy do* de®
= _p_ (de+ pudi) (4T 4+ pde)
1=y

arth

2= 0'+t0"° P eldet Wy

s-‘-‘,P f;Jnf:'h'Of\ :

. v 4
{P.u),}u)] = 4NG 8 (9 (-9 H(\,2)
7
§) Bdeondp
V= pF

* L xp LD pply e

H(1,) = i I £ 2 follows 1 adcma qeaerdlor £+d.s"|‘rr13 ftom &,

O follows 2

* Only date on samec Su\u‘a?or have non-zeto beacleet

— 4cowm ao.u.m.\ii'sz poiats on distiact smd‘ai'ou are Spacehike
separated

* First line Minkowski space bracket for complex Klein-6

* Brackel covaciont under transtormations of © coordmates



POISSON BRACKET 3

A polanzation

[).Jg(iy.),g,(-_;_} _‘r = Q , n'\c‘u_.z.é )-‘-; r.: gb a_“ Commu'lc,

so in & quanhzation could use wavefuachions
Y (p, $, ) dqméfn_s only on P # ond ho\orﬂorPhlc_A.l|5
on .

A loopy specv\ ation

A: Area(Se) = § pod'e
S,
L X)), peca} = - 8WG 8o, -8
= LMW, A3 = = 8N Aglanck
ﬁ

= Ihd\OOP qum‘l‘xgdto«" of scalar N\ and demﬁ'iﬂ Lo
'/\\ . ‘
3 C,d()\(n Ur\'d‘at‘j coheh acets bu Qédma

o quaritum of area. BWK Ap. . (Kell a canstant

= digerde area -tru.\‘rm

« Dont kenow that Hay & correch quantyahon 1a conled of
awhealo 'N\urj,



CURRENT WORK

s @ ua.n’ftga.‘hbn

» (with Gongale Amane) classical evoldlion

of {ree dala whwn S, woved

— quontiga¥ions shovld be equvaleat for dfferent
- cheowces of S,



