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Ficks-dJacob Equation
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FJ eq. is Analogeous to
Smoluchowski eq.
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FJ eq. = Smoluchowski eq.
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1 /R7GNO)Reduction
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n(z,y,t) = plz,y)N(z, 1) + on(z,y, )

} A
: aNéf’t) 5 % _: dy e_ﬁm,y)%ew(m,y)n_ N
l an(ﬂ;; v.t) _ o, % —BU(2,) ;_m UG, 4 Déa_ye—ﬂU(m)%e+ﬂU($=wn
on(z,y,t) #RHT. (A) 1T A,
- N
8Néf’t) — % D(z) e_ﬁF%eJrﬁFN.

- /




B ALK (FRSX

C1/3  (d=2)

\ — <

1/2  (d=3)

N

Zwanzig '92 J.Phys.Chem., Reguera, Rubi '01 Phys.Rev.E,
Kalinay, Percus '06, Phys.Rev. E



3. HN->IEF a2a—72RTCTOHLEX

Diffusion in Curved Tube
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Goi = Gio =0, Goo = 1.

21



Bk: ox

gk

Tangential vector
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Tools for geometrical study

Gauss equation 8B -
9 — — K57+ r Bk,
—+ —
Weingarten equation 6—”’ — ﬁ;m Bm
ogJ J
=g —
@) 1 TN _1 a__1 m_ __ __ _ — n
Second runaamental i1ensor }{,Z 8— B
J aqz J
Mean Curvature Ricci Scalar, Gauss Curvature

K = gijﬁ:ij, R/2 = det(g** k) = det(K%).



Form of metric with Curvature

Gij = 9ij + 29 kij + (¢°)*KimK]".
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Embedding of Diffusion Field
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Boundary Condition
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Equation
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Expectation value of qY
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Anomalous Diffusion Equation
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Anomalous Diffusion flow

: - _ 003 1 ..OR
T mm .7 1] T af U (2)
J D{(3r""K! — 2Kk )aqi 59" 3 LA E

Diffusion vs Concentration curvature gradient flow
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Properties of Anomalous flow
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Case of Elliptic Cylinder
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Effective Diffusion Coefficient depends on Curvature

€2 Ji2

12 )

Dy =D(1+

34



