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Overview: questions and issues
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Nonlocality - regime and dynamics

How do we parametrize the regime where local QFT plus GR breaks down?

What is the mechanism for its failure?
(Is it stringy, gravitational, a combination, or something else?)

Is the physics of high-energy scattering indeed an accurate guide to this
breakdown?

Observables

Are there other approaches to physically realizable local observation besides
relational observables?

What are the basic limits on local observation?

Do such limitations on local observation imply restrictions on the states
and/or dynamics of the theory? What elements of current theory are in
principle unobservable, and can/should we formulate a theory that doesn't
r'L ‘@Fed“! trsuch un‘obsemable quantltlei L

Cosmology

Does de Sitter space have a finite-dimensional Hilbert space?
What is the analogous statement for more general states such as those of
an eternally inflating multiverse?

What implications does this have for measures in eternal inflation?

How is local observation described in such a context?

AdS/CFT

Can AdS/CFT directly address the preceding questions?

Can one recover a local description of physics on scales small as compared
to the AdS radius?

Does AdS/CFT clearly resolve the information paradox? How?




Black holes and information
By what mechanism is the black hole information paradox avoided?
Are there any viable alternatives to a non-local resolution of the paradox?

How are singularities resolved?

Plausible Viewpointz comParable importance to the

Paraclox omc classlcal mstabxlxtg o{: mattcr
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Two Possibilities:

A.local QFT +GRis simplg invalid,just as classical

Phgsics becomes invalid at the atomic radius

B. there is a manitest failure of the local QFT+GR

(semiclassicai) clcscril:)tion of a black hole




Nonlocality - regime and dynamics
How do we parametrize the regime where local QFT plus GR breaks down?

What is the mechanism for its failure?
(Is it stringy, gravitational, a combination, or something else?)

Is the physics of high-energy scattering indeed an accurate guide to this breakdown?

What is the evidence for |ocalit3?

I. Local o]pservables.
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In string theorg, many have had the Feeling that nonlocalitg

is related to “extendedness” of strings

will Present evidence:

no aPParent role 1Cor string extendedness
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What is the Correspondence limit?

Classical -- QM:
uncertaint9
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Phase 5PACE =P Hilbert space
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Some existing Proposals

Planckian curvature: R M%)
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two Par’ticle states in Fock space:

¢£U %9 ¢y,q ‘ O> (X,P i Wavel:)acket)

goocl descril:)tion for ...
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Comments:

it one bit of information = one quantum of energy:

localitg bounds = holographic bounds ?

ConJccture nonlocalntg Prmcxple
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Observables

Are there other approaches to physically realizable local observation besides
relational observables?

What are the basic limits on local observation?

Do such limitations on local observation imply restrictions on the states

and/or dynamics of the theory? What elements of current theory are in
principle unobservable, and can/should we formulate a theory that doesn't
predict such unobservable quantities?




Do such limitations on local observation imply restrictions on the states
and/or dynamics of the theory? What elements of current theory are in
principle unobservable, and can/should we formulate a theory that doesn't
predict such unobservable quantities?

Wheeler’s Paraphrase of Bohr’s dictum: “no Phenomenon

b))

is a real Phenomenon until it is an observed Phenomenon.

Too strong bg todag S standarclfs?
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How is local observﬁtion'described in such a context? * . \

" M

Does nonpertu.rbatlve grawtatlonal physics permit a Iandslcl:ape and .transltlons between its vacué'?‘
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AdS/CFT

Can AdS/CFT directly address the preceding questions?

Can one recover a local description of physics on scales small as compared to the AdS radius?

Does AdS/CFT clearly resolve the information paradox? How?

It s’cring theorg clirectlg addresses these cluestions (bg Nno means
clear) the lessons of HE scattering tell us it should do so through a

“nong erturbatlve Framework “ACJ5~CFT 3 oy matrlx
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While AdS/CFT hints at a resolution of the information Paradox, in

a sense it doesn’t address the information Paraclox

(heed ~local observation - relational? “inside matrix”)

Gaxy and Joe -- comments about bcli@cs and
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Fundamental theory

What implications do limitations on locality and observation have for the
structure of a more fundamental theory?

What other properties are expected to characterize such a theory?

How can a fundamentally nonlocal theory reduce to local QFT plus GR in
the appropriate limit?

Is it string theory?
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Tom: Prol:)osal for such a theory of ds space

woulcl like to better understand:
D) Explanation of basic building blocks and rules

2) how to match to local QF T in the correspondence limit?
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Analogg to emergence of quantum mechanics, pre 1925

QM 7 (NLM)

h G

chlrogen atom Black hole
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It you're with me so far, the real questions:

] S What Properties Ve
What regime” ST e How/what does

(correspondence) it Predict?
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