Ultrahigh~cncrgg scattering
ancl |ocallt9 18 strmg theory
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s there evidence for nonlocalitg In high»-energg

scatterin g’?

Does string extendedness Provicle the mechanism for

nonlocalitg?




L ong strings? L ~ E/M32

String uncertaintg Principle‘? X AL i i Ap

p

(Veneziano, Gross)
R nonlocalitg)
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To investigate: (s,t) — (E,b) E > Mp

e.g. t~ -1 b~ EQ/D_S (D noncmPctclim5>

In(b)
b
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To CI")CC‘Q comlaare lOOPS:

(f:o”owing Amati, Ciafaloni, Veneziano; Muzinich-Soldate;
SBG, Gross, Maharana)

Ultral*mithi: Eikonal




Thus at Iarge N, string corrections get smaller
Which N dominates?

Can sum eikonal series:
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Eikonal «—— classical scattering

Two Aichelburg—-Sexl shocks (ACV: checks)




Indeed, unexcited (elastic) amPlitucle, near

Schwarzschild radius:

4 {_ E(D—4>/<D—3>}




Where is the string’?

Karliner, Klebanov, Susskind: it clel:)ends
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Scattering N a Plane~wave metric:

de Vega and Sanchez; Horowitz and Steit

*Light cone c]uantization*

ComPute for incoming unexcited string:
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Thus:

° String appears to behave ”Ioca”y cluring

collision

e Jidbped sutace AppeARS Lo RORT e



Suggested “Pl’]ase cliagram:”
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Localitg?

Strong gravity / Local QF T

black hole regime: bounds
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