Ultr ahigh-energy scattering

and locality in string theory




Is there evidence for nonlocality in high-ener gy

scattering?
Does string extendedness provide the mechanism obr

nonlocality?
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To investigate: (s,t) — (E,b) b Me
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To check, compare loops:

(Following Amati, Ciafaloni, \eneziano; Muzinich-Soldate;
SBG, Gross, Maharana)

Ultr ahigh-E: Eikonal




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

Can sum eilonal series:
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Eikonal «———  classical scattering

Two Aichelburg-Sexl shocks (ACV: checks)




Indeed, unexcited (elastic) amplitude, near
Schwarzschild radius:

w £ (D! 4)/ (D! 3)

Ag ! exp




Whele Is the string?

Karliner, Klebanov, Susskind: it depends







Scattering in a plane-wave metric:

de \ega and Sanchez; Hoowitz and Steif

*Light cone quantization*

Compute for incoming unexcited string:
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Thus:

¥String appears to behave ~locally during
collision

¥Trapped surf ace appears to fo_rm
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Suggested Ophase diagam:O
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Locality?

Strong gravity/ Local QF T

black hole regime: bounds
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