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Muktal ib-Borodin ensemble

1

dP(x, ..., xy) = = H (x; — xl-)(xj@ — x7) H w(x;)dx;
€ 1<i<j<N 1<i<N

® Describe statistical properties of disordered
systems

¢ Interacting particle systems

e Example of bi-ortogonal ensemble

% See Arno & Down ballkes



How I mebk MB
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It is an integer mabrix such that
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The vertical slice are
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RSK algorithm
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We have a weasure o
Fhe Fotow\@. par&ﬁams

| (A) X ¢ (q )qHRightvol

Measue on each
slice (point process)
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¢ 1<i<j<L, 1<i<L,

Here [; is the position of the j™ particle, L, is the total length



Scaling Limit

PO =) =— H (@" - q")q% — g% || wad)

C 1<i<j<L, 1<i<L,

P(x" = x)dx,...dx; = — H (x" — x")(x — xe) H w.(x,)dx;

Z 1<i<j<L, 1<i<L,



|
Px® = x)dx,...dx; = P H (x].” — xl.”)(xﬁ — xig) H w.(x,)dx;
C sl 1<i<L,
Greneralization oﬂf Muttalib-Borodin:
e Two expomem&s

o The model comes from a discrele selling

® Setting 0 = 57 we recover the Little 9-Jacobi
polynomials

For 1 =1,t =0,N = M one recover the classical Jocobi like MB [Forrester, W&ms;,]



Gxi. . Ox7 B H ()c’7 —x”)(x —xe) H w.(x,)dx;
D (x| L =

1<i<L,
Z 1<i<j<L,
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o Asymptotic shape of the partition
e Orthoqonal Fatjv\om&ais

¢ Correlakion Kernel and relaked qu,@.sémms



L&T‘S e Deviakion ruac

Lp le

|
P(x® = x)dx,...dx; = iy H ()S.” — xl.”)(xj@ — xl.e) H w.(x;)dx;

C 1<i<j<L, 1<i<L,

]
M, = —Z 0,  Nabkural think about Zelada'’s resulk, but
j=1 NO...

What is the relation between ¢, L : (N)?



2 reqgimes

o If lim Ne(N) =0, then we recover the continuous case

N— o0

[ Das-Dimitrov, discrete beta ens.]

o 1f lim Ne(N) = 8> 0, then pu(dx) < ]
N— o0 XPK
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B = EZ 5xj satisfies a LDP in P wikh sgze&d N? and
tj=1

~ith a qood rate function J[u] = I[u] — inf I[u]
Hes

Here 3 = {,u e P((0,1)) |,u(dx) < L}
DKX
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1
I[u] = 5“ (In|x? = y?| + In|x" = y"| ) du(x)du(y) + K[u]

|
B = {//i e P((0,1)) ‘,u(dx) < —}
PKkx

How to calculake u(dx)??




11 = || (n13* = 3#1 + | x = 1) dodo) + Kol

—

1
e {/4 € P((0,1)) ‘ﬂ(dx) < ﬁké’x}

ﬁ L O,I/ > 0 we “EQLLOM CLQQ?S; Komano -
Charlier

See also Arno, Leslie, Peter, Don, Lun ...



o] = %jJ'(ln\x” — v+ In|x —y| ) do(x)dw(y) +f§[a)]

T ot € =[ i

SMPF(@)

How??

g1(z) = {
SMF’F(@)
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2.5

B=0,n=1.1,6=2.2 £=0.,y°=0.3

B=0,n=4,0=8,6=-0.1,y*=0.3
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0.2 0.4 0.6 0.8
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Wildly different from RMT, usually ia



O >0

We cannol cover all the cases...

Rand Saturaked

Discrete 0P - the orange boolk
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