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Background and motivation

Why?

ion jumps and potential jumps
MFPT

external excitation

gating

resonance ion transitions
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The problem

MB “Resonant activation over a fluctuating barrier” (C.R. Doering,

J.C. Gadoua, 1992)
Fluctuations of potential with exponential distribution.

Vo =U(x)=1-x
V. = (1+U(x)

Potentials
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Formulation
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Langevin eq:
dx ,
i —DV'(x, t) + V2D{(t),
Equation:
8 —y+ (Vi) + 3) -
(2 ? o (7)) @
Ox \P— v v+ —D(Vo+ ) ) V7
Boundary conditions:
— (VA0 + apia(:’ 2 O (4.2)




Fluctuating barrier

MB . . . . .
Generation of exponentially distributed toggle times.

Parameters: D =0.01, e =2.1, v =1/0.3
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Function bvpbc in MATLAB



Solution using MATLAB's bvp5c

A New variables

yvi=pg =0, y3=p-, ya=p_
Eq.(4) rewritten

!
Y1 =Y,
1"

/ ’ ’y
vo=—(Viyi + V,y) — 5(y3 - ),
}/é = Ya,

/ " ’ ’y
ya=—(V_yz+ V_ys) — B(Yl - ¥3),

Boundary conditions:
(erh + )/2>

(VJIF)/3 + )/4)

x==%1

=0
x==%1

+ Normalization
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- No fluctuations

Probability density, £=0, 1/y=0.3
T

Results

+ Brownian Dynamics, £=0
—Analytical for V_

—Analytical for V+
---p, (bvp50)

---p, (bvp5c)

<p> (bvp5c)

Excellent matching




Results (continued)
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Fluctuating barrier

Probability density, £=2.1, 1/y=0.3
2.5 : ; i : ,
—Analytical static for V_

—Analytical static for V_

2 ---p_ (bvp50)
~—-p, (bVp50)
15 —<p> (bvp5c)
S * Brownian Dynamics, £=2.1
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e Boundary conditions
e Probability current

e Current through the system

Questions
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