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Introduction

We study the gradient descent dynamics and the inherent structures found after a quench from initial conditions well thermalized at temperature 7;,,. In very large systems, the dynamics perfectly
agrees with the integration of the mean-field dynamical equations. We analyze finite-size corrections to the thermodynamic limit.
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Methods

p-spin Spherical Model ‘Inherent Structure protocol’ for the dynamics:

The Hamiltonian of the p-spin spherical model is a random (Gaussian g A

Properties of Stationary Points
( ___8H
atgi(t) - 80¢/<t) —H <t)0i(t) e pure models: one threshold energy E; at which dominant minima
Plo(0)] = e P H[U(O)]/Z(ﬂ/) become saddles

function on the N-dimensional sphere (3}, 07 = N) with covariance:

Hlo]H[r] = Nf(gor)  Gor =} _oiTs/N

\

from which a closed set of integro-differential equations for correlation e mized models: whole line of energies at which minima becomes

® pure 3—slpi§1 model o and response: saddles
flq) = 5¢° — Hlo| = JY 0,004 Y - o 5 Hessian Spectrum:
e mized (3+4)-spin model C(t,t") = (o;(t)o; (1)) R(t,t") = - esslan matrix: Hg; + /10
£(q) = L(® + ¢*) —> Hlo| = Jilko,0:00 + JiF o000 Oh;(t") shifted GOE matrix
q) — 2 q q — 1YV490k 1V U kU] V&T[H{;] _ %f,/(l) 0
with Js i.i.d. Gaussian couplings. r : : \ \ e PN )
\ / Which are the asymptotic states
Random First Order Transition in temperature: reached by this dynamics? Does the dynamics go towards
the most numerous marginal minima?
Asymptotic Dynamics Energy Landscape
fA numerical integration VS analytical study E(E ] LL) = log (# of stationary points with fixed £ and H)
of dynamical equations of stationary points of H|[o]
3-spin (3+4)-spin S J 2(E)
» o
T 0.5861 0.7621 . < al Lo 005
: TMIé’T 0.6124 0.8052 Many marginal energies! 66\95"'”‘
o o sgq‘qles minima . a(\}??""
EEwihn —11.i17514677 —11.%63930057 N\ / I e pure models: 6?«'\?" o
: u(t) = pE(t) sl
Fis : = Finoe =7, 0.03 |
_ — . . )
> o @ mized models: N,
K T T ! E 0.0292 ,(/\\ \\//7/}7)
At high temperature the system is paramagnetic. o E(t) & pu(t) . % NB 002
At Thror the paramagnetic state starts to partition in a large number . 00263 the dyngmlcs - Cal \\\
of states. 00256 reach p01.nts in a %01l
At T only the lowest states contribute to thermodynamic quantities. o whole region of the , AN
0.0220 (E7 /J’) plane' ,/ A El I | \‘ E
Pathological Homogeneity of Pure models : -1.73 171 \ 169 -16r -1.65
: . . C 1. | i S Both systems relax to- ' \\\ asymtotic dynamics
w=> .0;0,. H|o] is the radial reaction (Lagrange multiplier) 70077 H I oo , L \ \
. ’ ’ Cse s se e 002 wards marginal minima.
in pure models: yu = pH|o| ) .

Main Result
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