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Dirichlet problem for Laplace Equation
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Ω

first−passage location
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\Walk on Spheres" (WOS) and Green's

Function First Passage (GFFP)

Algorithms

WOS:

O

ε
Shell thickness
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Green's Functions

O
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Putting back (a) Void space(b) Intersecting(c)
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GFFP:
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δ
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Darcy's Law
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Sampling Methods

Sharp Boundary Method

sampling sphere

intersected fragment of a sphere
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Polydispersed Spheres
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Solc-Stockmayer Model without Potential

a

b

Θ

Basic model for diffusion−limited protein−ligand binding

:  launching 
   spherenonreactive (reflecting)

circular reactive patch (absorbing)

diffusing small ligand

Ω L
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Simulation-Tabulation Method

� Green's function for the non-intersected surface of a sphere

located on the surface of a re
ecting sphere

O2Ω

Absorbing Sphere

   Reflecting Sphere

1

Ω2

O

O

r 1

r 2

1
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Solc-Stockmayer Model without Potential
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Solc-Stockmayer Model without Potential

Timing with WOS :
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Solc-Stockmayer Model without Potential

Timing with GFFPA :
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Mean Trapping Rate

In a domain of nonoverlapping spherical traps :

O

δ
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Simulation-Tabulation Method

� Average First-passage time

τ = Σ τ i = Σ −−−
6

r i
2

rr

r

1
2

3

...
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Mean Trapping Rate

In a domain of nonoverlapping spherical traps :

0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4
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Zheng−Chiew simulation
our simulation
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Mean Trapping Rate

In a domain of nonoverlapping spherical traps : Timing with WOS
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Mean Trapping Rate

In a domain of nonoverlapping spherical traps : Timing with

GFFPA
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E�ective Conductivity

Perfectly insulating, nonoverlapping spherical inclusions :

X

6 X )
σ  =e τ  (e

2

X
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E�ective Conductivity

Perfectly insulating, nonoverlapping spherical inclusions :
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E�ective Conductivity

Perfectly insulating, nonoverlapping spherical inclusions : Timing

with WOS
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E�ective Conductivity

Perfectly insulating, nonoverlapping spherical inclusions : Timing

with GFFPA
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Charge Density on a Circular Disk
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