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Hcritical droplet®y 5 3. fcritical droplet H LZ AT, /R RA
EE R RIES; W Acritical dropleth L G, ah ARARBRAS K.

M%“ﬂbfﬁ FoRA, RARLYE BRI RATE — AT 5 2 69 uf A,
#R )G i it critical droplet/R i 2] # ik s AK &

I K & AR FHEA 4G AR S P



T AR A A ik K 35 T ik A FE AP B R BN 3K B — AN FT A A B9 IR
o ¥—AMABHNRALZ I, AL ZE TS E
o, WAEIUNAT I i F Ae AR R A AN B AR B, XA
A BT, AR R Bt — b AR F, BE TR TIRG K
A, FAXALAGHE €-FTUEETEE EaE MK RR
B XA 4T £

& &8 At (http://baike.baidu.com /view/931945.htm)

“CTRARET RRILFEH L,
B 7)) & #+(http://www.hudong.com /wiki/ E.44 %)
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KA THE, RTEZFOHEER, HAHAZVHKE
% (10869-3k 77 40 2108958 77 ), EAPREMARA BAS

3 i & #+(http: //www.qiji.cn /baike/Detailed /19522 html)
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BT, RASKHET—ANEAI A GEMAIME, ©RE
il AN ER SRR AL RS, AR LA A B
MM, X—EAERE FIHRAMALEZLRE, BHERA O LT
W H—ATAE, COFGRKTFMNEQENRL. LS
PR EBUR T 5% & F B 4 e R, BARA N B IRA TR
AR ZARAR R KRG, B TAE EMRTRECH N F RN
KA, —RH, ShoTFak, a5 FTHEALRAERZE
51%%. BHSEMEMBERORLMWIKATH My R, 4
B BB AECHERINLAES. ALHEETFTRASGBA
Fo A BAH M TR A4 s LA b AN, .
TASWAMR TN LR B EMEMEHSNH 0, (HaT
BAR) 199940344
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T BEFR$FH 2+ 3 Nucleation and Rare Events, 26 - 28 Sep
2011

This workshop will focus on recent developments in mathematical
theory and computational methods in nucleation and rare events
with applications in materials science, biophysics and chemistry as
well as complex fluids. Participants are a combination of pure and
applied mathematicians and theoretical and computational
material scientists, biophysicists and/or chemists.

Phase transitions are common occurrences observed in nature and many
engineering techniques exploit certain types of phase transition. A phase
transition is the transformation of a thermodynamic system from one
phase or state of matter to another. Phase transitions often (but not
always) take place between phases with different symmetry.
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Generally, we may speak of one phase in a phase transition as being more
symmetrical than the other. The transition from the more symmetrical
phase to the less symmetrical one is a symmetry-breaking process. When
symmetry is broken, one needs to introduce one or more extra variables
(order parameter) to describe the state of the system. The order
parameter may take the form of a complex number, a vector, or even a
tensor, the magnitude of which goes to zero at the phase transition. The
study in phase transitions involves a combination of modeling,
simulation, mathematical analysis and physical predictions.

Phase transition has now become an important field in the
interdisciplinary researches. This approach has been widely applied in the
research of applied mathematics, physics, chemistry, biology, and material
science. The purpose of the program is to bring together people from
these different disciplines, to contribute their recent researches, exchange
the ideas and discuss further topics.

FAAUF FHEA 69 T



AL
~
B

AP 2% W 4k P i T MG TH K
AEPAIR K T ik

AR A %R

T AP HE A 64 3



AL
~
B

ICM speakers
1998 R. Schonmann, Metastability and the Ising model.

2002 G Ben Arous, Aging and Spin-glass Dynamics
2006 A. Bovior, Metastability: a potential theoretic approach
(54) R.H.Schonmann, S.B.Shlosman: Wulff droplets and the

metastable relaxation of kinetic Ising models. Communications in
Mathematical Physics 194 389-462 (1998).
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[4] The metastable behavior of the two dimensional Ising model, (with
M.P. Qian and J.F. Feng), Proceedings of the International Conference
on Dirichlet Forms and Stochastic Processes, 1995, Editors, Z.M. Ma,
M.Rockner, & J.A. Yan, W de Gruyter, New York, 73-86.

[5] The metastability of exponentially perturbed Markov chains, (with
M.P. Qian and J.F. Feng) Science in China, Series A, Vol.39 (1996), 7-28.
[7] The consensus times of the majority vote process on a torus, J. Stat.
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M.P. Qian and J.F. Feng) Science in China, Series A, Vol.40,
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[9] The metastable behavior of the three dimensional Ising model, I,
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[10] The loop erased exit path and the metastability of the biased
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FAAN={1,2--- N} x {1,2--- N}, &&T AR LA TRA.
k&E=ES = {-1,+1}M
n={n(x),x € S} € SHHAE, BEnELA HfEHamiltonZ

Hn) == n(nly) —h>_n(x).
X~y x€S
Rl 5 46 ik, 4o RSP IREh > 0 ELIbE )y, 1% A8 RAK,
—13k.
V(n) = e PHD, stk 3% B BB, 23 —1k, Hagdm & AR
7 Gibbs M ..
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kmmmm AR 5 A 04 By KT A2 AR A AU FAE AL
% W &9 & P18 Glauber# X (Glauber Dynamics).
f — XM A AR IR F N

o~ BIH(E)~H(E)]
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#o(€) = inf{m X, =€}, 1/h<< N. 4L=[2/h] +1
Jim BT = @
iy BBEICED o
B—ro0 ﬂ
im Py (BT <o -1 )
im_Poa(PET) < <1 @
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F Rlimg_yo0 Pe(0(=1) < o(+1)) = 1, RAREA R IEF
9 (subcritical), %= RARIR A 0N ARE A A s S84 (supercritical).

YA THIBT? € H{x € N {(x) =1}——x &, & X
R = {£, £ B4R R}
2t FEeREL

1(€) = Ly, if £ contains a rectangle k x N, k > 2;
B max{h Ak, h x h is a rectangle of {}.

I K & AR FHEA 4G AR S P






i

ﬁi’?‘f € Ra£ #il,;l,€ > 0.
(1) If L(&) < Lo, then & is subcritical, and
. log Eco(—1)
———=" = (L(§) — 1)h;
Jim BT (1)~ 1)k
_ logo(—1)
lim Pe(|———=—(L(§) —1)h| <€) =1.
Jim PEZ=) — (L(€) ~ Dl <
(2) If L(&) > Lo, then & is supercritical, and
I
jim (28EeoED 5
00 B
I 1
lim P5(|°g“7(+—) —(2-h)|<e) =1
B—00
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AEER, ﬁfria #9shrink and growth.
§—>§( ) NRGSETSIE K, AT E R R, AT Ly e AR K

Jim P (y"’g"g()) — (€)= 1)h| < &) =1.

i) = 1 if & contains no subcritical rectangle;
max{h A b, & X k is a subcritical rectangle of {}.

€5 — 11, RBAEKAR(K)EH,
(1) ) £ -1, KFEH T T KIEH

im P (B7EY o _p<g=1
B—o0 ﬁ
(2) 20 = 1, )25 A e T LA 11
. log o(+1)
ﬁMEOF2p404442;44*4*r2’<:6)=:L
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AR ARKRE TS E—k D K4k, BBEEPSH L
(1) fim p(&m) = p>(&m);
) 6|me"°€’§(‘5”7) fr LA C(Eun)
(3)C(&m) >0 if p>(&n)=0.
PRRTHM, A, A, -, AR HIRE, AHKEIF, L
Bi={& P(o(Ai) <oo) >0},

AR A48 AR AR, ¥ o(K) =inf{n, X, € K}.
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A7(K) = inf{n, X, ¢ K}.

fBIx#1EE € A; C B;. N
i — [l 2 (B)) = T(By);
ﬂ—)OOIB g 57— 1 - 1)
-1
lim — log P, (X5, = 1) = —T(B;) + Ten(B:);

B—oo B
Bli—>moo Pf(XT(BI.) e{n¢Bi, Tey(B)=T(Bj)}) =1

T(B;) = min{>}_o C(Ex&kr1), 0,81, §ARA BB}

-;H\"qjéb’gl?"' 35/—1 S Biagl ¢ Bi
Ten(Bi) = min{Yj—o C(€k€kr1), G061, &MA;BIBS}

Ed& =686 =n.

REALAP 4% 2 60 T2 A2 25 e




A

’fFiTSnC?ﬂ’fﬁf € B; \ UJ‘;&,‘BJ‘. %6 > 0, m
T(B))/ELT(Bi) sk T H 3 0A, BHA L

lim Pg(e(T(Bﬂ—é)ﬁ < 7(B;) < e(T(BI+9)8) = 1,

B—00
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majority-voter model on a torus

1—-46 if &(x) disagrees with majority of its neigbors

p(§, &%) = {

) if £(x) agrees with majority of its neigbors
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