Spectral dimension of simple random walk
on a long-range percolation cluster
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1. Long-range percolation ED > % L7+ —2 OEBZER
Z% E® long-range percolation T, nearest-neighbour edges IFE»N> T3 bDEFEZ 5,
Thbb, @y 2 z,ycZid (ERX1DAVTIIVAT) BhRoTOBHERE L,

Gy=1iflz—y|l=1, calze—y| 7 <y <cle—yl Fif|lz—yl>1

9% (772U s >d)., [JERE : i long-range percolation 1% ¢, , = 1 — exp(—|z — y|™%) T
HHD, Fex DRERIZEDORED S ETRY D, | TOETIVELTTIE LRP(d,s) £RL.
BEDZ7 vy hx A% P, 2D ¥% E TET,
(X)ien % LRP(d, s) LOHHIZ v ¥ L7+ —2 L L, ZOEBEMUTTED 5,
P (Xi=y)
degg(y)
22T, PYUE Xg =1 & L7 X ®Dquenched law T, degg(y) &y EEEVZRY FOBET 2,

Theorem 1 (Quenched bounds)
(a) d>1, s € (d,min{d + 2,2d}) DK, P-a.s. TTHIRKEWV t € NITDOWTLAFDELD 7D,

Py (z,y) = . VayeZd teN.

e 5 _ @ _d 5
et == (logt) ™™ < p3i(p, p) < cot” 54 (logt)™ .
(b)) d=1, s>2 Dk, P-a.s. TTHREWV Lt e NIZOWTLATAIRD 2D,
cst™2 < pSi(p.p) < eat2.

(Lo DfHiiiz, d=1,s=2TbHEhHED,)
(c)d>2,5>d+2DH, P-a.s. THFIREW t € NITDWTL TR Y 32D,

cst 2 (logt) ™ < pSi(p, p) < cst ™ (logt)’™.

Theorem 2 (Annealed bounds)
(a) d>1, s € (d, min{d + 2,2d}) DK, TTRE t € NIZDOWTL TR Y 32D,

ert™ 1 < B (p§(p.p) < ot (log)”.
(b)d>2,s=d+2DK, T RKEVteNIZDWTAFED 7D,
cst™2 (logt) ™™ < E (p§i(p,p)) < cat 2.
(¢)d>1, s>min{d+2,2d} DI, TTKRE WVt e NIZOWTLUTAEDIZD,
cst 2 <E(pS(p.p)) < cot 2.
(B2 o DfEfiiZ, d=1, s=2THRHID,)
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Corollary 1 (Quenched and annealed spectral dimension)

(a) d>1, s € (d,min{d + 2,2d}) DK, P-a.s. TLAFDELD LD,
2d

s—d’

(b)) d>1, s>min{d+2,2d} £7:13 d>2, s=d+2 DK, P-a.s. T 2D,
d9(d, s) = dD(d,s) = d.
0ed=1,5=2DLIATAXRY P NVRILBANHERLIC L > T B 2 EDTN 50, Z I TDANR

7 bARItE (BIROFES &DT) 3o Tk,

d(d,s) = d(d,s) =

2. %D on-diagonal lower bound

G RIS T Y S 0057 pe G L L. T2 8 hafllEE 25 7 O (G, pn)
D3 (G, p) I Benjamini-Schramm JURT % & 5, [Thbb, p, 1 G, DKL S uniform 12
MO, fEED k> 11220 T G, WD p, FULERE kE DBRDS G WD p HILERE k DBRIC I
HI2L9%, |G=(V,E),Gp=(Vo,E,) EBE, m, % G, LOBHT V5 L7 5 — 7 DRE
W, 75 (e) = max {m, (W) : [W| < ¢|V,,|} £ T 5,

(A1) o > 0557t L THEED n € NizowT B (L) < s h o,

(A2) fEED e > 01N L, n D3RS FHIUSE (n5(6)?) < as IR D 32,

(A3) 0, ++,03,7 >0 & X:(0,00) — [1,00) DIFFAEL T, WD D D, fEEDt € NI
DWT, ng =ng(t) € NDBFELEL, n > ng I22WT 1 — \(t)% BLEDOERT disjoint
() C Vi & Ay C Y PEFEELTUT 22T 1 () max—y, x| < atYA(t)%,

(b) 320y ma(Ai) 21— aA(t) ™%, (¢) 34y capg, (Ai) < 2a] Ealt ™' A() 7.
Proposition 1 (A1),(A2), (A3) ZRET 5,
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(a) S22, Ae')™ <oo kL. e SANE)/Aet) forallel <t <et! and alli € N &
T2, ZOK, P-as. THFHIKRE Wt € NIZOWTUTARD 2o,
G C2
P3P, p) 2 EYN(2)0112(02103) °
SoASaAS3

(D) At) =X, 1=Co)y, 2 >0&T 5, T c(a, ) > 0 DHFHEL TUUFAR D 2D,

E (55 (p, o) > 2220
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