T UL = TN AR - BRABIZRIZ oW T

T HE

1 SURLEZVTEREDOBN

TG L= TERNTIR, FEDBETICH D Emn FALEMOTBIRDET Wb e LTE XS [5].
ZOETNMIEDTHET X LT3 —27 O, WEART oy e LTESES Z & THHET MES
nNd. ZryF A= ZERITKE < homogeneous 72354 & disordered 723560 2125317 bivd.

1.1 Homogeneous — B IHFE

F3E, BE A homogeneous R FED T U X A= FTHRBERMN L LS. ZZ2TREI X Lur—2 S
Z IR O DA & o TRMAHT 5. 2004 1E

CK
nite ’
ThHZ, 7 i HHOFIRRL, cx ZBILTEH LT 5. O K(oo) =0 &, AEITLTHL. AR
B DF {7; Vien IXFABRL & MEN, ZOEFAOMATICBWCEEAREE R (2] 3LV, B
W DWTHE AT LR —ARIC R T oy VA EL . U4 — 7 PERICHIRT DR T v v LORIRT
UAx—JEELEET (B LEMEGT) EWoltkHIBEZD. ZOMRDOFTOY +— 27 OB EBILE
THOOEERFE LT, ROFEBEEE NI bOEEERT L.

exp {]’L Z 1{Sk_0}} l{S,,L—O}‘| . (2)

k=1

K(n) = P(Tifn_lzn): Oé>0, (].)

th =E

M NHETIRIRER EFIENA DT, 2 TCOUF—7 DOV TV EEATHD. LD DUTOR S %
fE> T,

(Sn = 1{Sn:0} 5 Ln = Z(Sk . (3)
k=1

VHPRREZ RS D (FER) Gibbs BIEIXKRO L 5 ICET 5.
dP, exp {hZZ:1 1{Sk:0}} 1(s,=0 (4)
P Znh '
CEf) #EFt 1% Tl BRBREAT S OMIBEIE SN IEE K S 2 & TR T 5. 22 TF 5 MR &1
HERAFEIRO Z & TH Y, AlllEn 50 DI ETHD. ZOMEEHE L THH= R LF—F(h) 25 %
5. HHZFAX—ZUTOHEROME LTEDLNS.

oo

> K(n)exp{h—nF(h)}=1. (5)

n=0




HAFEHEZAWSLZ 2Ly, .
F(h) = lim —logZ, . (6)

n—oo N,
ThBHIENELD GEHIEOVTIE[6] b LI [7] BH). HEBEMICRT 55 75 A% L < 11K
BEZHTLT(5)RICLBERL 6) RIC LD ERORMEMA S5 2 L bTx 5. AETRAF—2 LT
B LI ko THRA he BEE S, FEMZEROEZIHE, - OBRFAILREROICERIC 75 .
he := inf{h € R; F(h) > 0} . (7)

HLA=07%01F, BT U FLAur—20FETMHEL LRV, LML A > 072050, BUICHRT5
FICEAZ T O CHRAMNECRET 2 U 4+ — 7 REBLISNSCT< 2D, bHAALA<0RBIE, vA—7 1
JERENBEEND XD IR T < 8D, 20X ) ICRIER & IERIEMOMHEEE ORI & LTSRS he =0
AT BN, ZHITERICHEA > TV TETHh D 90,

1.2 Disordered - SHELIBE

Z @ disordered 2A CIFEEICH LTIV FLE w M TEZXD. DX VHIFTIHEICL D2 -EHAR
DREE T 7 DB T HRMEEZEZ TS, 22T w lIAREWTIIRWAEFE LTSRS X591, &
DIREZ LTHL.

w = {wiYien FMSZRSH , Elwi] =0, Ew?] =1, E[e’*1]:=M(B) <oo, BER. (8)
Exvsr—7cBET2HfHMEELE L, ElTw ICBET2HFfHMEE £ T L 9%, Disordered 72354 T3 /rEd B%K
EWRDEL I BVICEDDZ LN TED.

Zn,h,,ﬁ’ =E

exp {Z<h + mk)ak} %] , 9)

k=1
Zz,h,ﬁ =K [th,g} . (10)

—2H% quenched, -2 H% annealed & 5. Quenched 72354 CIXBE D T v 4 A X B2 DO F F3EE
BICKM SN TEY, DB B RN HEREHIZ2 > T\WD . Zhicxh LT annealed 728554 CTik, BEICx)
LTHEHERSTLESTWDDTEHHZD L D REIZ/R-> TS, I 5IC annealed 7e8& 1 3MSLED 870>
FCHENESIZTE, homogeneous 7255 %0 LATBE LIZb DIZR>TNDL Z EBbND.

exp {Z(h + ﬁwk)5k} On exp {hz 5k} E lexp {52&%51@}] 54
k=1 Pt ]
exp {h Z 5k} H E [exp {/Bwk}]‘sk S exp {hz (Sk} M(B)Xi=1955,
k=1

k=1 k=1

ZOFEIZ LY annealed 722 A O R L 1L homogeneous 725 A E RMRICHIT T2 2N TE 5.
Quenched 7255 (2B L Tid, Ellog Z, n ] OFF>EMEN & Kingman O =L = — REBZ AN 2 &
TRICED D AHTRNVF—OFEENRF 2 5.

Znpnp =EE

n

=E

—E =E

= %n,h+log M(B)

1

F(h,pB) = nl;rrgoﬁlog Znhp (11)
1

F“(h,B) := lim —logZ, ) s =F(h+logM(B)) . (12)

n—oo N



iz ko, BERAED

he(B) = inf{h € R; F(h, B) > 0} , (13)
he(B) := inf{h € R;F*(h, B) > 0} = — log M(B) . (14)

LEDDZENTED. MEOMMENSIROINER S D05,

F(h,B) (15)
he=0. (16)

F(h) <F(h, ) <
he(B) < he(B) <

~

2 FELGHEER
ABUEG BN TS EARRERNT 5.

T 2.1 (9], [3], [1])- B> 01T L T,

=he(B) o —35? ,a € (0,1/2)
he(B) N (17)
qo (CEr i) 8 e
MEEO I, 2L, p=Eln] &35, £, h> ho(B) ICH LT
. F(hp) [ =1/a>2 ,ae(0,1/2)
;Qﬁbn%m—th){gz ,a>1/2 (18)

WERZB.

(18) d 2 5 H DA% L Smoothing RER & FEEI, [8] Tikw A4 U A, [4] TILE HIZ—ROEE
TRENTND.

THE 2.2 ([7)). B>01HLT, HBEKcNENT

cf3? a>1
8 /(log(1+3)2  a=1

he(B) =he(B) = { cpzcx ae () (19)
exp { 5k } a=1

N5 AIRYASN

Z OEEE 2.2 13 Fractional Moment Method (FMM: 3 8k A =Rik) & IR DT FEZ VW TRSND.

e [Fractional moment estimate]

IEII v € (0,1) 2t HECBEE A @Y 22 EEEE (B RERE) CTH®IT 5. FHEICIE (1+2)Y <
1+27, 2>0%&MW3

e [Tilting(change of measure estimate)]
Hoélder DREA A LT, w2 oW COMESRREE % #6) 1BV L, coarse graining 12 X - T4E
Ihiz, MEEORE SD7 1y 7 TOHEREEEZFT 5

e [Coarse graining estimate]
BB C OB Lic 7 v v 7m0 B OFHE A 542 T DR OB ORI AT 5



FERMERE A k, o¥kEE v & L CHOEEI% % coarse graining 9%

Ellog Zy, ng] = —E[log(Zn,n,5)"]

v

—Eflog(Zk.h.pZn—tknp)"]

1 1
= ;E[log(zk,h,ﬁm + *E[log(Zn—k,hﬁW (20)

(1

D%, Jensen DARERXE AW THALEE O ZEROBEREZFFML TNV Z &b, ZOFEOHLWA
1L, EkER v B L OFHEIHEE bk 2 BB E X 2T IUTFEHES 5 2 vt ZAILh 5.

3 Discussion

m@Qlfiaeﬂ)umkioa>1 B B ADRECNBETES. LLLAEYD, a € (1/2,1)
B DEERAORBDNIIEICE D EThhr> T, F£72, Smoothing AEXTIIHBETZ X LF—0
hﬁm EL TOMMED ERP DR THWDEFICEEEY, ZOWEIEBZ ONDIZITE>THRY. Zh
LOFERTHELNLOBRITIFMM 2B 2 Th 05 L 51T, 1FE A LED annealed RIBEDER SN EOT
m—FThs. FISOTHEREM BREMSTELHRE (BHIRLY—)D0LDOXA (BBRA) &RDT-
WEWS BIICK LT, BRSO TAITH D annealed ZRIBAEDERSNDLOT 70 —F 3R ERITE T
5. HHZRALX—OREMEND, BERAO EUTH 2 homogeneous RIGAEMNL DT 7 a—F &#HE 2 51T H N
BRI E 2D, HHTIE, EOXICLTIoIV o7 T e—F23 5%, ZORRIIEN DB &I
Him L TN E T2V,

25 30K

[1] Kenneth S Alexander and Nikos Zygouras. Quenched and annealed critical points in polymer pinning
models. Communications in Mathematical Physics, 291(3):659-689, 2009.

[2] Sgren Asmussen. Applied probability and queues, volume 51. Springer, 2003.

[3] Quentin Berger, Francesco Caravenna, Julien Poisat, Rongfeng Sun, and Nikos Zygouras. The crit-
ical curves of the random pinning and copolymer models at weak coupling. Communications in
Mathematical Physics, pages 1-24, 2013.

[4] Francesco Caravenna and Frank den Hollander. A general smoothing inequality for disordered poly-
mers. Flectronic communications in probability, 18:1-15, 2013.

[5] Michael E Fisher. Walks, walls, wetting, and melting. Journal of Statistical Physics, 34(5-6):667-729,
1984.

[6] Giambattista Giacomin. Random polymer models, volume 200. World Scientific, 2007.

[7] Giambattista Giacomin. Disorder and Critical Phenomena Through Basic Probability Models: Ecole
D’Eté de Probabilités de Saint-Flour XL-2010, volume 40. Springer, 2011.

[8] Giambattista Giacomin and Fabio Lucio Toninelli. Smoothing effect of quenched disorder on polymer
depinning transitions. Communications in mathematical physics, 266(1):1-16, 2006.

[9] Fabio Lucio Toninelli et al. Disordered pinning models and copolymers: beyond annealed bounds.
The Annals of Applied Probability, 18(4):1569-1587, 2008.



