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COULOMB GAS METHOD

THE PROBLEM

Density of eigenvalues p(z) = (1/N) > . d(x —v;/N)

Wigner-Smith time-delay matrix :
has weight P({v;}) x exp { — g ]} where
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In a chaotic cavity with perfect coupling ((S) = 0) :
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COUL. GAS UNDER CONSTRAINTS LARGE DEVIATION FUNCTION V¥

Introduce s = Tr {Q} /Ty = (1/N)>_. x; Solution of (8) : p(x) function of 11 & p2
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— get py(x; s, r) minimizing .% |p|

TYPICAL FLUCTUATIONS

{s* = [oup(@)/z =1 = (Cg) = e*/A

The joint distribution Py (s, 7) is dominated by p(x) (13)

minimizing &[p| under three constraints Joint distribution:
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“Equilibrium” condition (6.# /dp(x) = 0) :
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Expansion :
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where

P 2p2 2][b 4 p(z’) W(s,r) = &[p(x;8,7)] — E[pmp ()]

for z € |a, b
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(8) (pMP (ZE‘) : solution for H1 = U = O)

COMPACT PHASE

, v +cx+d
Solution of (8) : px(x58,1) = 53 vV (b—2)(z—a), (15)
where ¢ = 11 /vVab + po (a +b)/(ab)?/? and d = 245 /v ab. Given s and r, we obtain [a, b] from
s = |2u (3 — 4du + 18u® — 4u® + 3u*) —v (1 —w)*(1 + 4u + UQ)} /(32uv) | (16) | = l{\
r= |20 (9 — 10u + 39u% — 1263 + 39u* — 10u® + 9u°) — 3v (1 — u2)4] /(128u*v?) , (17) : bulk i charge
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1 = [QU (=9 + 4u — 6u” + 4u”® — 9u*) + 3v (1 — u?)*(1 + uz)} /(2u(1 —u®)?), (18) : 4 compacL
o = —v? |20 (=3 + 20 — 3u?) + v (1 - w?)?| /(1 - u?)?*. (19) | ' {
% forbidden (Jensen)~

ENERGY OF THE GAS PHASE TRANSITION

Ve () = o—Inx+p1 /x40 /27 = o < 0: instability s
[ Remark : case of uncorrelated variables:
Phase transition Szavits-Nossan, Evans & Majumdar, J.Phys.A (2014)
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p() = (1/N) 8(z — 21) + p() for py = 0
“condensate”
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