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Set-up: boundary correlators on the AdS, string
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Static gauge
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[See also Polyakov, Rychkov ’00 ’01;

CO nfOrmaI gauge Rychkov *02; Ambjorn, Makeenko ’12]
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Here, 6 = (s,1) and the BCs are:  x(0,f) = a(r), z(0,r) =0, y(0,r) = y(a(r))
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Conformal gauge
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Here, 6% = (s,1) and the BCs are:  x(0,1) = a(?), z(0,r) =0,

Classically: Z[9] ~ e~olal=5rlyal
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On-shell longitudinal action (a(?) = t + €(?)):
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Conformal gauge

We write:
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Meanwhile, the propagator for € is (e(x)e(0)) = a + bx* + =— x*log x?.
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Taking derivatives w.r.t. y pulls down  B(x,x,) =
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Conformal gauge

® Thus, the conformal gauge provides a viable approach to doing perturbative

computations of the string boundary correlators (at least at tree level)

® However, our original motivation for studying the conformal gauge was to better
understand the out-of-time-order correlator (OTOC) on the AdS, string



OTOC on the AdS, string

. . . Larkin, Ovchinnikov, Kitaev,
e OTOCs are simple diagnostics of quantum chaos. lLarkin, Ovehinnikov, Kitaev

Shenker, Stanford, Maldacena, ...]

e For the string four-point function, we set y(f) = — (and f = 2x) and find:
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® (y,y,V3y,) Was bootstrapped to three-loops [Ferrero Meneghelli 211 and we find:
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OTOC from scattering or
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Here, e'’sP'P" is the scattering phase on the
\ong flat string [Dubovsky, Flauger, Gorbenko *12]
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OTOC from scattering or “eikonal” resummation
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