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The Dream
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Spacetime <-> Values of X -fields
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Hprgs = 2_11””N><N (P’P’ + [X, X1? +fermi0ns)

Space <—> Moduli Space of D%

Spatial Subregion = Partition of Target Space



To d&v

Basic Idea:
Subregion of target space
0
Subalgebra of Observables

Tr (p@) = Ir (pd@) VO e o
-> Tarqget Space EE = S(Pﬂ)

Focus here: 1sk Quantized QM Particles
+compare to 2nd Quankized QFT



Simlptes% Ex. Particle on a Line

ZQM J'Dx(t)e -~ | di L2—V(x)

x(t) <-> QFT on a point (+ time)
Physical Space <-> Values of x

A={x:x<x0} } A:{x;xeO} |
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Subregion <-> Subalgebra

A= <{ | x){x'| : x,x’ € A} U I]%>

o <{ | x)M{x'| i x,x’ € A} U I]%>

T=dnd'
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Non-Trivial Center <> #Z £ %, @ #;



Whak Algebras Can Do For You
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Here: Il, I, oy = (%A & C) (C ® %A)
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b S(p) = — D, P8P+ D PSP

Here: Lt
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FoT p = |y)(y PA=J dx|y(x)|*
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S(py) = — palog(py) — (1 — pylog(l —py)




N Particles, General Target Space|
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Same as QFT?

Embed
State of [W)om — detlf(X)dQ | vac)
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Qem?’;;;c e Hyy = \/]92 s Hov s Jz_i\/pz + m’ala,

2 notions of “spatial” locality in @FT
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Hopr = JdXﬂf + (V) + m*p;

Hpr = J'dxdyK(x, A a,

K(xa )7) == Jdp\/meip(x_y)




. dpe1 e , Act Lo&ai.i.v LA
(¢, ay] = J 2 £ 7 0% — X)) prnnn different tensor
Viree foctorizations
A oFr = ®X(a) X(a) A oFT = ®x(¢> X(g)
vac) = ®x(a> 10) ) vac) # ®X<¢> ‘O>x<¢>

(x| xYon = 6(x — x) = (vac| axa;, | vac)

Notion of spatial localiby in 1st
quaméa.z.@.ci Ehéorv not the usual one we
consider i 2nd quam&a@d QFT!



Not just about QM'

K oFr = LAT)®

Hopr = z iy e+ (P, — ¢x)2

xEA

= {d: > )

EERENNNR .x gqugmten& to SjSE@.m 0“{

| i distinquishable particles
B L Llabeled bj My

A = <{ [P D ® 1,0 DDy € A}Vx>

Will watch £E QOMPMEQd ta “3rd”
Quantized theory on (Target x Base)
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Shorbt=Term Groals

Worldline Formalism & Reparametrization Invariance

QF’T Replica Trick as Periodic Ser = (1 —nd)lo g(ZnQFT)
Wordline Computation n=1
(cf. Susskind Uglum) s S
’ Ordy d —s(p“+
= Qaprodu,tes area Law log(Z;"") = J TJd x(x* | e ey )
€

ground state EE relative to
¢y kemsor factorizakion
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Algebraic Def on Wordline?



