




















Transition at mesoscopic scale



Free fermions at positive temperature

The joint density ofN fermions at temperaturel’ > 0 is given by

2 1
Pn;T (X311 XN) = det ’ ni(Xj) i;j=1;:5 N exp T "n

This p.d.f does not de ne a determinantal point process. However, it is knowr
that the correspondinggrand-canonical ensemble is determinantal with
correlation kernel

N( | X 1
Kt (xyy) = T =
n=0 e(n )T+1
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Cumulants method

if Z is a real-valued random variable, we de ne its cumulant§yZ] by
h3 tn
z(t)=log E e% = C“[Z]E
n=1 '

If is a determinantal process onX; ) with correlation kernelK, then for
any functiong 2 L' (X! R) with compact support inA,

Y X q Y ‘
E 1+9() = 9(x) det (K(xi; %)) d *(x)
o KAk k k
2 k=1 i=1
=det |+ gK L2(a; )

Takingg( )= €'() 1, we obtain an explicit forgula for the cumulant
generating function of the linear statistics f() := o, f().



Cumulants method

If the kernelK is reproducing, i.e. K(x;y)K(y;z)d (y)= K(x;z), then we

obtain v
c" (f) = olf1(x) K(x:x 1)d "(x):
Xo= Xn 1) n
where for allx 2 X",
X 1) nl Y
BIF100 = LM ok
kit +k=n r 10
Then, to prove that
n() E[ n(F))N  Okfky asN!1 ;
it su ces to show that for there existsm > 2 so that

X
lim C" f(1
N1

2 N















-ensembles at = 2

Consider the Hamiltonian glx’\‘ «
HY (x) = logjx xj '+ N V(i)
1 i<j N 1 N

and the Boltzmann-Gibbs measure with density(x) / e HHH






The critical regime

Suppose that the potentiaV/ is real analytic orRY. Let f 2 C3(RY) and
0< < 1.If NI'ilm gN 1= | then

o
Jim E e O =exp KfikZeope + Yg(Xo0) e FO 1 f(x) dx









	
	
	

