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Gaussian concentration for the lower tail in first-passage

percolation under low moments
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Abstract

ARTWE, 2014 F 12 A 16 BH 5 19 HiIITbhHRES THRHS VRY
YLl B AEEBRARL LI, J7—RAMyb—UN—al—va vickid
% concentration inequality IZDWT, ZOMBEZBRS. Tz, AAEEZIGHL,
77—=A Ryt —IR—=0L—3 3 VD convergence rate ICXT BEERITS.

1 Model and main results

2014 % 12 A 16 HA5 19 BICITbN-HHEER THRGRY >V ROY L] IBl) 3H#E
AAZL LIS, BRBTR 7 7—AMSyvt—U)8—aL—¥ 3 VI2B1F 3 concentration
inequélity 1122V T, #EEAD Michael Damron K (Indiana University) & R TTo 7z
WEOEERENS. BICOVTE [4] ZBBE i,

BADESBFRICEAZRBRCBVT, HEIRTRIDRBELEZLTS. KEOE

RIBHET B A KDORICOHFET D, ZOHRIMICp TOTHBLTE. DL E,
- THBERTHRIELIRED, BEEOBAKICEOESITERLTWL A #2REE LT
SOM, N—=al—Y3arThs. THICHELT, Hammersley-Welsh [5] 2 & - Ti#
AN “T7—RAMNRNwt—IN—aL—a " BHB. T77—ArRXvE—I)8—
V=Y arTE, BEKaDETNCHEET B b ICRS Y X LAHKE t,,, TRE
WMERT B L 9%, TOETVTR, (HEHEAE TREDLNBHME, 7 ORGP
ERIEE LTHRS. 9H, cO77—A M Swe—Y8—ab—v 3 ViciL, %38
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X THRIUMERT 5 B ORI D282 71 L /2.

FFRINC, 77—A RNy E—I—aL—ya VDWW T FLLFHBEZITS.
ERIEART Z8 (d > 2) DHEE L L, weights (te)ece ZIIFAD IR EEREH
5lbd 3. (24 ORERERBEOBA, t. ZBHET 2R NBIDMGHT 2R & Hixt
5. )CTOLE, 28 DW# Te; weg = -+ = ) LUWBEEEE 7ICHBWT, FD passage
time %

l
T(m) = Z te,

TEHTS. 6, Z* DER z 5 y \O first passage time ZLI T TEET 5:
7(z,y) := inf{r(m); m & Z° DEM z 5 y O},

CZCTT, REZVSDOMEALTEL.

(A0) P, = 0) < po. 7272L, po i3 Z¢ EDRY Br8—aL—3 3 VICHT 2 RES
THb.

(A1) % o> 0DEFEELT, Ele*] < .

(A2) 3% a>0HBEFEELT, lE[tg/d__m] < o0

(A3) 3 a> 0 BFELT, Et/?7? <0

FFED weights IcF g 2 E— A2 FEAIE T(Al) = (A2)= (A3)] DIETTH< %> T
W3,

RE (A3) B D L% 56X, Cox—Durrett [3] IC&K> T E[r(0,z)] < oo THB I N
ARENTWVS. THIC, first passage time IX subadditivity 2729 C LICERETS. T
kbbb,

m(z,2) < 7(z,y) + (¥, 2),  T,Y,2 € Z%

L7zH%> T subadditive ergodic theorem & 9, & x € Z¢ I L TROMBER u(z) HDEE
TR LHhoh%B:

1 1 e 1 _
(1.1)  lim —7(0,nz) = nli)xgo —E[7(0,nz)] = ;réfl ;l-]E[T(O, nz)] = p(x) P-a.s.

n—oo N n

C OREPR p(x) % time constant & PES.
E[r(0,z)] D#OEEEEFL < MBzHIciE, E[7(0,z)] — p(z) DiRZE (non-random
fluctuations) BNEDERENZFH LB 20BN H 5. RE (A0) & (A1) DT,



Alexander [2, Theorem 4.1] I & 2 RDEITHERNH 3
(1.2) 0 <E[r(0,2)] - p(a) < Cllally*log|lzll;, 2 €Z9, |laf; > 1.

BT non-random fluctuations DFHE# BH L7z D& Kesten [7, (3.2)] TH - 124,
ZOFMERIRTHEL BB ICONTHL A>T LESI LD TH o7z, FD%, Alexander
KXo TEEDK S ICHE#E TN, LAHL, non-random fluctuations I 59 2 A
(1.2) ERBTHEVEEZISNT NS, BT, d=2 DL TXEH |||, DIEHE KPZ X
T=UYT1/3T, TNRRTLLLELBLILTVL EFRENTWVWES. FE, T7—2
R E—=IR—aL—2 3 VORERELIERL TV SN, REFE TR C ORIz R
RNEL A EFRIRAHEINTVERN., 2T, Alexander DERICH L TREA S
MALT Ta—FLU, EATMEICH L TRED—IIL & SHEOBEHL kA 7e.

(1.1) BIRAE (A3) K THRIZLTWB T LA 5, Alexander DFEERE (A1) & DL
TE—AVIRBEOTTROMDEFETES. 22T, T—AV MRAERBHIEED
non-random fluctuations I DUV T Damron K& HENERZIT, LUTORERBZ L
MTE7z [4].

Theorem 1.1. (A0) & (A2) ZIRETS. COLE, HBEMC > 0HEEL, TRT
DxeZi\{0}icHLT

0 < E[r(0,2)] — pu(z) < C(||z|l1 log ||z]})*/.

Alexander DFER (1.2) BT B L, T—A MR (A1) BD (A2) "85 T
EICHEINLTI/EF T4 <, logarithmic term DIEHE 1/2 IKHBEINTVB T L HHH
5. CORBRBICEYLZEEE LTIE, random fluctuations 7(0,z) — E[r(0,z)] I
X BRBELTHEEBON LHBIFS5NB. KIS concentration inequality &MEEN
% RDOFHHIC K D, Theorem 1.1 @ non-random fluctuations HEH TN 3.

Theorem 1.2. (A0) & (A2) Z{RET 3. COLE, HBEKC >0 BVEEL, TT
Dt>0& zeZ\ {0} ITHLT

. P(T(o, z) — E[7(0,2)] < —tuxu}/z) < e=CF
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2 Fluctuations for the shape

COETIR, FERODSD first passage time Bt LITE K2 X3 HRDOES

d
B(t) == {y-{-h;y € Z¢, 7(0,y) <t he [_.;., _;_] }

DWEEBICDOVTEET 5.

(A0)ICHX, % a>0MFIELTEL/*™ <o THBLRET . COLE, fE
BOe> 0T UTHER 1 TRARD LD (FELLIZ, [6, (1.9)] BM): +9KEkt >0
LT,

(1-€)By C B—itl C (14 €)By.
TTT, By:={zeR%u(z) <1} THH, TH* limit shape LK. £z, LOEX
% shape theorem £\ 5. TORFBRICKFL, Alexander [2] & Kesten [7] &, B(t)/t
By "\WHEL TV rate Z & D EHICHEN, BATE e= 0t V2logt) BELABT L
BRUT. 2T TR, (A0) & (A1) ZREL TV 324, Theorem 1.1 Z#AT ST LT
ROKIICHBRTEHLENTES.

Corollary 2.1. (A0) & (A2) ZRETS. TOLE, HEZEMCNEFELTHERLT
ROBRILT B T REZLIIHLT,

(2.1) Et@ c {1+ Ct™"*(logt)/*} Bo.
E5IC, BLBB a>1+1/d I LTE}?] < o D IIDELIE, HBEHC HE
LTS 1 TRMRIITS: TORERITHLT,

(2.2) {1-C't7*(logt)*} By C @.

B1&IZ, Corollary 2.1 1ZDWT, WL OMBRICIAVFLTHEL. £7 (2.1) Dk
BDICHBELRRETHBH, d> 4 DL & shape theorem DED K DFFNEHETH ST
LICHEBLTHEL. TOLER, BE1THmsup, e 7(0,y) = 00 7% T &AL
NTV3 (L6 (1.11)]) BH). COEELD, TE—AVFRAEDPBIZ> TS
¥ B(t) RAEICADHERTVIRREIC > TV T TN 5. (2.1) TR, tBy &3
WNERIC A BN T W WESR T B(t) #B > TV DT, shape theorem D& & XD FFL»



FHEOTTE (21) 285N 3. —H4 (2.2) Tk, tBy &3 FERICTA RN TV R NE
&% B(t) TEDEINEESHVDT, B(t) DRERICADENM O RREERS NS,
TDH, (2.2) TR (2.1) KOBRNMRENBE LS. 51T, Ahlberg i & 5 3 [1]
& Zhang IZ & % concentration inequality [8] Zff-> TV %728, HHi#IRIE T shape
theorem K O ETHMUVMRER (2.2) TRAELT 3. B(t) ZALNH 5 RIFICEMT 3
e, SHOBRICENTIR (2.2) DlHDE—RA Y MNEHIZFI-ES NS 728, shape
theorem DBIIZEM LIZFFEL TRV,
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