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Talk plan

Road of ‘

Integrability in AdS/CFT

“... when a man is paced with alternatives he chooses one at the expense o the others.

In the almost unpjathomable Ts'ui Pén, he chooses - simultaneously - all of them.”

The Garden of Forking Paths — J. L. Borges



G; SYK & Tensor models

A 0+ dimensional model of /N Dirac fermions: H(:SYK — JZ?XJXT?XAX] + Tnxlxi

Averaging over disorder in the large-N limit: @ @ é

The two-point function can be recursively computed exactly




ngl = m — éwk —I_Ek
Y(t) = NGt *G(—t)

Schwinger-Dyson equations: <
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T. Azeyanagi, F. Ferrari, FSM, Phys. Rev. Lett. 120 (2018); F. Ferrari, FSM, Phys. Rev. D 100 (2019)
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SYK at g — oo

SYK for 5J > 1
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— SYK & Tensor models — Ongoing
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Blackhole phase

‘ Blackhole formation ‘
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: Phase transition

\:&turbative phase

m
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N =4

‘ Direct diagonalization

H| = 2% = 281, 474, 976, 710, 656

(only 204 singlets)




Complexity

Consider subregion of AdSg3 Vaidya spacetime:

ds* = —r?f(v,r)dv® + 2dvdr + r* da?
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Non-Abelian vortex dynamics

One of the simplest models having non-trivial vortices with internal orientational moduli:
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Full dynamical EOM (in Lorenz gauge) in d = 2

—0,0"br — 2|02 + xix" — v?)br + 2eA, 0 i + 2 A AP ¢y = 0
— 00" i — 2X(|¢° + xix" — v7) i — 2¢4,0" )y + * Ay Al di = 0
—0,0"xi = 2M(|o]* + xix" — v*)xi — Px; = 0

%3“140 + 262’¢’2A0 + 2¢ (¢r 01 — ¢i01r) = 0

—0, 0" Ay — 2% |07 Ay — 2€ (010,01 — $30,0r) = 0

—0, 0" Ay — 2e* 9|7 Ay — 2e (e 0y by — $i0yy) = 0

Procedure:

* Prepare an initial state a la Abrikosov
* Finite-element discretization

« Time-evolve using 4" order Runge-Kutta algorithm

GPU implementation to make the simulation time reasonable
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Type |

V-V lightest mass | parallel | orthogonal | anti-parallel
type 11 1M repulsion | repulsion repulsion
type [*A My attraction | repulsion repulsion
type I*B My attraction | attraction repulsion




@ Non-Abelian vortex dynamics - Ongoing

t = 0.00

M. Eto, A. Peterson, FSM, G. Tallarita, in preparation



Artificial Intelligence &
Machine Learning
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