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Rare event: metastability induced by entropic barriers (# energetic)

Setting:
¢ Domain Q with holes ' and reflecting
boundary [,

¢ A Brownian motion starting at xp taking a
long time to exit 7. = inf{t > 0| X; € Q}

dXe = V2dB; — L (Xe)n(Xe)dLe




Rare event: metastability induced by entropic barriers (# energetic)

Setting:
¢ Domain Q with holes ' and reflecting
boundary [,

¢ A Brownian motion starting at xp taking a
long time to exit 7. = inf{t > 0| X; € Q}

dXe = V2dB; — L (Xe)n(Xe)dLe
Goal: In the limit of small holes ¢ — 0:

® The law of the escape time 7.

¢ The law of exit hole X,

Motivation: Entropic transitions, Biology: lon channels, diffusion in cells



Key object: the QSD v,

Ve 1= t_li_rpoo Law(X; | t < 72)

In the limit ¢ — 0, X; reaches v, long
before it escapes, so all statistics
reduce to an eigenvalue problem

If Xg ~ ve:
© 7. ~ Exp(\:) independent of X,

o Xr. ~ Onle

™
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Consider only one hole of radius r.. Then there exists a Cy.o > 0 such that the eigenvalue
AV scales as:

Caqri™? +0(rd™Y, for d >3

—1
XN =(Br]) =1 Gar +0(r2log(r)),  ford=3
Coq(log(r)) ™ +0 ([log(r)] ?),  ford =2

Where does the scaling come from? (Potential theory [1, 2])
The fundamental solution of the laplacian A in dimension d:

max{d — 2, 1} |%(0,1)|

0 -1 _
)\E Cd,Q/\(rs) and Cd’Q = > |Q|

[1] Ammari et al. (2010), [2] Felli et al.(2020)



