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1. Model

o ({Bt};>0,P:) 1 d-00 BrownO .

o ({¢q}4eze:Po) 1RO ilid. r.v.'s,
Py(&q € dx) < exp{—|z|?}dz.

£ = Z5q+§q [0 perturbed latticeO OO O

Killing traps: 000 O0o0ooowooono

V(z, €)= ) W(z—q—¢&)
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Survival probability

V(-,€)0Killing potentialD 00O BrownDO OOOO TTOO0O0OO
0000,

T
St =FEy® Eg [exp {—/0 V(Bs, &) ds}] :

Motivations

1. Sp 0 Py® Py(-|survive) OO DOODOO0ODOOODOODOOO
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2. SpOkilled BMODODOOODO —1/2A4+V(-,¢ O “0D0O00O00"
O Laplaced0 OO QO OO
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T
Ste(z) = By [exp {—/O V(Bs, €) ds}]
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2. 000000000000, PpOOOOO STjg(x)DDDDD

1
lim
N—oo |B(0, N)| /B(0O,N)
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St ¢(x)dx



Example 1. ¢0 Z¢0000000,

log S < =T (T — o0).

Example 2. (Donsker-Varadhan '75) £ 0 Poisson0 00O
W(z) =o(lz|~%2) 000,

d
log S < —Td+2 (T — 00).

Example 3. (Pastur '77) ¢ 0 Poisson0 000 W(x) ~ |z| % (a <
d+2)000O,

d
log S < —Ta (T — o0).



2. Main results

Theorem 1.

wiooooooooodoodoog é>0000 T — oo
240 __ 0

( —T4+0(logT) 4+0 (d = 2),

\ _T'd2+2d+26 (d > 3).

Remarks.

420 g0

(1) Weak disorder limit:
d? + 2d + 26

d*>+20 g0 d
d? 4+ 2d + 26 d+2

(2) Strong disorder limit:



T heorem 2.
W(x) ~|z|™*(a>d) 000000 0>0000 T —oo0l

d+0
( —To+0 (a<d+ 2),
log S =<« 2420,
| —Td*+2d+20u (o > d 4 2).
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3. Lifshitz and Pastur tails (d > 3)

—1/2A+V(-,§) 000000
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D000 0OlogSpO000000000 Tauber oA —0
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(AT (wooooooo),
d_90
l0g £([0,A]) < § —A727d"  (W(z) ~ |z|7% a>d+2),
_d+0
—\ a—d

\ (W(x) ~ |z|™% a<d+ 2).



4. Compact support case

JO0o00onodpotentiall00OD co OO

S = |J (g4 & +supp W)

qeZ4
D000 00dddunnon Varadhan's lemmall O 0O O

St =Py ® Po(Hs(e) > T)
~ Sup [PO (TU > T)Pg(g(U) — 0)}
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4.1 Hole probability

ool Brown OO ogoooy

log Po(Tyy > T) ~ —X\1(—1/2A in U)T
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Lemma. U C ReO00OODOO regularity conditiond OO,

l0g Py(£(U) = 0) ~ — /U dist(z, oU)%dx.

o (U DIOUUOOLOUOULDUOUOObbLDUOUOULOOO

log ST ~ — ir(}f {Al(U)T + /Udist(:c, 8U)9dx} :



4.2 Constant capacity regime
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Proposition.

d2 420
inf {Al(U)T + /U dist(z, 8U)9da:} = Td2+2d+20




5. Light tail case

W(z) ~z|~® (e« >d+2)000000000000 “000"0
00000000000000000

Sy =By[e-T(-1/28+V ()]

~Eg :exp {—TX\(—1/2A0 + V(- 75))}}

<e TAP(A1(E) > N) + Po(A1(€) < N).
000 XN0O e_T>‘DDDDDDDDDDDDDDDDDDDDDD

Proposition.

_ 2d d+26p
Py <>\1(£) <c1T d2+2d+29”> < exp {—CQTd2+2d+20u}
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6. Heavy tail case

W(x) ~|z| 7 (a<d+2) 0000000000 Remarkd OO
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7. Convergence of point process

DoooooboooooootdlogSp0000oooon 86 —0
D000 Poisson0 00000000 0O0OO0OOOO0O

Q: (&Py) weakly, Poisson point process?
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Lemma. 00000 BorelDO0 BCcRAOOOO
(i) Py(¢(B) =0) — e 1Bl as § — 0,
(i) Ey[e(B)] — |B| as 0 — 0.



Theorem.(Kallenberg) 00000 BorelOO BC RIOO OO
(i) gmpe(f(B) = 0) =Po(§(B) = 0),
(ii) ”rgj(l)JDEe[f(B)] < Eolé(B)],

000000 0oPp, Yeaky, po.

(cf. O. Kallenberg. Random measures. Akademie-Verlag,
Berlin, fourth edition, 1986.)

e 10O Py) weakly, Poisson point process.



