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N non-interacting fermions: H = Z H,
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Single-particle wave functions
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= Determinantal Point Process (valid forany d > 1 at’T" = 0) [1]
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GUE AND SOFT EDGE

At the soft edge, typical scale wy ~ N ~1/6

LUE AND HARD EDGE

Mean density of fermions [1]
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For specific potentials V' (x), mapping with RMT (8 = 2)
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JUE AND HARD EDGE
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At the hard edge: [2]

The behaviour is Universal for smooth
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potentials V' (z) ~ P with a scale

(see also [3] for other boundary conditions)
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INVERSE POWER LAW POTENTIALS
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FERMIONS AND GENERAL JUE

1 Any JUE bl b lised
We consider the inverse power law potential V' (z) = &(g J; ) with v > 0 ny JUE ensemble can be realise
T
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For 0 < v < 1, the potential cannot trap /N fermions. < V(r) = 5 227D T 37eosz a7y 0 L € 0, 7]
For v > 1, as the potential energy has to be finite (V) = >, [~ dz|¢y(z)|>V (x) < o0, ¢(0) = 0. 1_6028(%) <\ 2]

The behaviour at the edge depends on the value of v: [2]

e For 1 <~ < 2, same behaviour as for the hard box
— The kernel close to the hard edgein x = 01is A \

e For v = 2, critical case, same behaviour as LUE withv = a + 1/2
— The kernel close to the hard edge in x = 0 is

ROTATING FERMIONS — GINUE

In d = 2, the complex GinUE can be realised
taking the one-particle Hamiltonian [4]
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The complex positions z = z + iy of the fermions

e For v > 2, a gap opens between z = 0 and the edge of the density
— The kernel at the edge of the density in r, > 0 is K"
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