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1. Model

. ({Bt}rzo , PX> : standard Brownian motion on RY.

. ({gq} Gz ,Pg) 1.0.d. with Pg(&4 € dx) = exp{—|x|?}dx.
We call £ := )" dq.¢, the perturbed lattice.

Killing traps
We define killing traps by

Ve(x) = Y W(x—q—&).
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Example 2. (Donsker-Varadhan '75, Sznitman '90, 93)
When ¢ is the Poisson points,

logEg[St.e] ~ —C T2, T — oo,
log St ¢ ~ —c3T/(log T)?9, T — o0, as.
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where " and sup are taken over U € {RY \ supp V}.

elog St ~ sup {logPy({(U) =0) +log Po(Ty > T)}
u
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By the scaling U = rU,
log St ~ — ir&f {/\1 (T + / dist(x, 8U)‘9dx}
U

S inf{)q(U,)Tr_2+rd+9 / dist(x,OUr)edx}

= — Tr2inf{ \(Uy) + e dist(x, dU,)%dx
- Ur 1 r TI’*Z U ) r .

‘Natural’ choice: Tr—2 = rd+0 ? (= r = T1/(d+0+2))

An inconvenient truth

iLr}f {)\1(U,) +/ dist(x,&U,)edx} —0 (r— o).



)/ 1/r

/ dist(x,0U;)’dx > / dist(x, 0U.)? dx,

r r

A(U)).



(logr)~2 (d=2)

2.3 Constant capacity regime
(d>3)

U

)/ /r

/ dist(x,0U;)’dx > / dist(x, 0U.)? dx,

r r

A1(Ur) + const. > A (U)).
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In this picture (d > 3),

/ dist(x, 0U.)? dx = r=0,
U

This is optimal in the following sense:

Proposition

inf inf{)\1(U,) +r°'929/ dist(x,@Ur)GdX} > 0.

r>1 Ur

Therefore we should take ro+0/Tr=2 = "% in

ra+o
Tr=2 iUf{)\1(U,)+7_rz/U dist(x,au,)edx}.

I



2.4 Results

Theorem 1
For any 6§ > 0,
_T4+0 (Iog T) 4+0 (d = 2)7
|Og EQ[ST7§] =

d?+20
— T d2+2d+26 (d > 3)
Remarks.
(1) Weak disorder limit: &20 — 1 as 0 — cc.
(2) Strong disorder limit: ﬁjﬁze — 5% as 0—0.



3. Lifshitz tail

Define the density of states of —1/2A + V, by

N(\) = lim [#{)\ (=N, N)? <A}]

1
> (2N)d
Corollary

[

{ A3 (logA)E (d=2),
log N(\) <

e (d > 3).
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Using the Corollary, we have (when d > 3)
13 d d L d ¢
By (A{ (=N, N)*) < 2) < @N)?exp{—eix ™t} (L=5+4)

forany N € N and small A > 0.
If we take N = T and \ = (cplog T)~ /L,
Py(X((—T,T)?) < (czlog T) /'ty < 29T9-¢1/c%,
Thus for small ¢, > 0,
N((=T, )% = (czlog T) "/t

for large T, almost surely.



4.2 Results

We can also prove (essentially) the same lower bound and
obtain:

Theorem 2
For any 6 > 0, we have

[

~T(logT) 2z (loglog )27 (d = 2),
log St,¢ < oy
_T(|og T)_m (d > 3),

with Py-probability one.



