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FERMIONS AS A DETERMINANTAL POINT PROCESS @ LOCAL DENSITY APPROXIMATION

N non-interacting spinless fermions at 7' = 0, in a general potential: Semiclassical formula describing the density in the bulk
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iy, is the single-particle wave-function of energy Ej, This approximation breaks down at the edge =, such that V (z.) =

2 . . .
Harmonic potential V (z) = V (%) . [ positions <+ GUE eigenvalues For , properties at the edge described by Airy kernel [1]
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General potential: still determinantal point process
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HARD WALL POTENTIAL

’ _ Rightmost fermion cumulative distribution function [3]
Hard wall potential W (x) = 0, —L <z <L >
| 400, |z| > L 5
Kernel close to the edge found in [2],[3] P <5Emax < L(1 - ﬁ)> = det(I — Py 4 KW&IIP[O,S]) = D_(s)
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D_(s) is ALSO the probability that there is at most
1 eigenvalue in the interval |0, s] for GOE

After a change of variable x — \/x, Ky is the Bessel kernel of index a = 2
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Fermions: T'=0
pLDA(x )

GENERAL SOFT POTENTIAL + WALL

+ hard wall W (x) close to the edge. [3] / ))))))) proA(2)
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This kernel interpolates between K a; and Ky

New rightmost fermion cumulative distribution function
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