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[ T ‘ [ s(A)!
[ o (xn) 1 m@dz) = | 1] —= -
J ATy ARm +4 Js 1 (s(A;) — k;)!
1 ™m ,L:l 'L:]. N\ \ v/ v/

for any disjoint A; € B(S), k; e Ns.it. k1+...4+kmn
e 11 is called the determinantal RPF generated by (K,

vvvvv

N)



(91) pgin is translation and rotation invariant
(92) pgin is the weak limit of ,J.,é.viTﬁ
the labeled expression iy, of g, is
iAVT iAVT
V]\VT l YT r . 2 T r . . N
oo =— | ||z, — 2] || g(dzy) (1)
[ 9| | Z ll | 17 JI ll O\ n/ AN /7
i<y k=1
'u’lg'vi'n is the determinantal RPF gen. by (Kévm,g), where
N—1, —;
N / (\:Cy)
K (z,y) = )
giri A |
—
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From the transiation invariance we have another informal
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e Very informally
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(A1) pF are locally bounded for all k € N
(A2) The log derivative d, € Li (pu!) exists
(A3) p is a quasi-Gibbs measure
(AA) L XY do not collide each other (non-collision)
\l \ l/ LJLtJ N\A 1INV O N\ 11 1 \A N CA N1 ] o LI I\ \IIVII \JVIIIUIVII/
(A5) each tagged particle X} never explode (non-explosion)
Let u:SN—S such that u((s;)) = >, ds..
Thm 1. Assume (A1)—(A5). Then 35Sy C S such that
(T — 1 I~
p >0) = 1, (0)
—_ e A L L W i \_/ —_ —l/h N\ - —]_lh \ | P | R / X2\
nd that, for Vs € u=~(Sg), Ju=~(So)-valued pr. (X});eN
and 3S"-valued Brownian m. (B})cn Satisfying
11 ___ 1h?:, | 1| /Tf?:, \ ‘¢ \ 7 VR Val/ AN - =7\
Xy = dB; + Sdu(Xy, ) 0y)dt,  (Xoliew = (7)
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How to relate the SDE with the equilibrium state u.

Q
)
)
Q
Q
7))
O
| qQ
“ Y
W @) mw
~ |
o 2
A ”
Q) m”
Y
-~ Q
S
~ _I
., wA .
o
AEES
ST
S 7~
< m_.
~ .
3
O -
T4 —
& -
=3
| O
TN N N’
A
= N

Thm

Ll .

I

is reversible w.r.t.

(3) {X¢}
omited here.
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Sineg RPF: S=R, f=1,2,4
) 5 11 B - N N 1
dX; = dB; + — Iim )y ~dt
" ” 2 r—0o0 ) L Y _ XJ
| X |<r, j£&i ° b
Since d =1, we have
. . f 1
dX%de,%—i—; lim (Z : ,’.dt
pa /\var 17’7.1 X_;_/ _X.;.]

X} - X} |<r, j#i
Spohn (1987) considered the case 8 = 2:
1

<1 232 . X -
dXi=dBj+ ) — det
G N T

He constructed the dynamics as a Markov semigroup by Dirichlet

form.









— 1i ZU\(J\ W(ZUZ ’l) 1_r n_qD(x](‘)/Jm (infAarrmaliv/)
M 7 LL (/be,b/g \llllUllllClll }
“ k=1
o ® =W =0: Poisson rpf: A= % [[;cydz;
e Ginibre RPF: ® =0 W(z) = —2log |z|

Wf,a’g diverge, so DLR does not make sense
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e Quasi-Gibbs is very mild restriction. If u is (d, W)-quasi-Gibbs m,
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Thm 3. (1) If u is quasi-Gibbs, then (E*,D) is closable on L<(S, 1).

7

(2) If (EF, D) is closable on L<(S, ) and (A.1) is satisfied, then there
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exists diffusion X, associated with the closure of (E*.D) on L4(S. ).
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Thm 4. Ginibre RPF (B = 2
and Bessel RPFs (B8 = 4
WV(x) = —plog|z|.

. Sine RPFs, Airy RPF
. 4) are qausi-Gibbs m. for

e T he key point of the proof is to use the small fluctuation
~Ar~~Aardv, FICEDY AF linmAar cHtAatictire FAr thAacA mAANCLIrAC
pMIropcli Ly \DI_I"} Ol HHTH1cSdl SLAdLISDLICYS Ol LIICcoC [111CdoS>Ulco

e SFP was established by Soshnikov (Sine, Airy, Bessel
RPFs), Shirai (Ginibre RPF)

e Proof consists of several parts

PPN - _ R P . -~ NT ~
(1) o Tind a good Ttinite particle approximation {pu'"
(OY TA nrave tinifarm cmall fliictiiatinn of £, N1

\L/ 1 \U VIUV\, UTI1ITJIililD oriridii TrTuaccoLcuuddLiIvVvVii Ul 1,1/ I

(2 T A nrnwna 1t imiinAe AF 0] D ~Av Frine AF fN]

\D} 1V prove ulil Vo IUD Ul 1L &L £ LUl | 1S VI ’l/,b f

(4) To carry out the limiting procedure of dMN & quasi-
Gibbs property. (General theorems to appear in O. PTRF, AOP)
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e In particular, GAF with Bergmann Kernel
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Geometric property o
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Index of the number of missing particles:

={2€C; |2| <,/q} ¢ EN

Fr(s) = Z (s(Dg) — q). (10)

q =1

Thm 7. LetS be the configuration space over C.
LetmeN. Then for x = (x1,...,Tm)

lim Fr(s) = —m  weakly in LQ(S, Lix) (11)

r— 00

Remark: m is the number of the removed particles.
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e Vv€ Nneea to prove eq,ep €
e One can check (F,0) € D. Hence
n: — lim (L' N) woalelv, in D
C_L — it \ .l.’]"’ U/ VV\/Uf\l_y 1 L
’)”AIN'\

This completes the proof of Thm 8.

Conj: If we replace Hgin,0 by wugin, then a > 0. Indeed, in
case of periodic u, this is the case.
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