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Stochastic memory elements

Definition:

{y(t)}i {g(x, u, t)}fu(t)
T flx,u,t)+ H(x,u,t)(t)

(1)) =0, (&(t)&;(t)) = ki; (L, 1)

H(x,u,t) = 0 < deterministic element
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Hysteresis loop

w1 =>> W9 > W3




Stochastic resonance

T. Wellens, V. Shatokhin, and A. Buchleitner, Reports on Progress in Physics 67, 45 (2004)




Example - Pt-TiO,_,—Pt

Undoped F

White Gaussian Noise:
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D.B. Strukov, G.S. Snider, D.R. Stewart and R.S. Williams, Nature 453, 80 (2008)




Results - Pt—-TiO,_,—Pt

Applied voltage: V(t) = Vysinwt
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Noise can be used to enhance memory effects!




Results - Pt—-TiO,_,—Pt

- - no noise — I'=10"s"! — TI'=0.03s7"!
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e Maximum memory effect enhancement is achieved for the maximum

Signal-to-Noise Ratio




Theoretical predictions of the model

e Memory effects can be enhanced by tuning frequency and/or noise

e To see the memory effect enhancement experimentally in
Pt—Ti0O,_,—Pt device one can reduce the frequency and vary the

external temperature.
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