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SCATTERING IN CHAOTIC QDS versus DISORDERED WIRES LINEAR STATISTICS

Wigner-Smith time-delay matrix: Linear statistics :
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Random Matrix Theory = | 1/9Q € Laguerre ensemble

Distribution and large deviation function :

CHAOTIC QUANTUM DOTS: DISORDERED WIRES:

.ﬁiSOYWCS P (s) = 4 PP e‘gNQg[’;] 5(fp—1)3(J pf — )

LIl ITITI I poe_QNzg[p]é(fﬂ—l)

L R T I S S S . G S ST T R S S GRS

N2
_ _ ~ exX D(s 2
Pn(y1,++ ,N) OCH\% %‘BHWW\W o Pn (1,5 N) O<H|% ’YJ‘BH s N =00 p{ - ( )} 2
1< 1<)
where the large deviation function is
Eigenvalue of Q: proper time 7; = 11 /7; (Tq = %) Beenakker & Brouwer, Physica E (2001)
Brouwer, Frahm & Beenakker, PRL (1997) \L ®(s) = &p*(z;8)] — &|pmp ()] (3)

Typical value s, :

'(s4) =0 (e p*(w58:) = pup(z))  (4)

COULOMB GAS METHOD

Density of eigenvalues p(x) = & 3. 6(z — %) has weight Py (71, - ,7n) < exp { — ZN2&[p(z)]} where
THE PROBLEM: INFINITE MOMENTS

L o - / / o /
& lpx)) = /0 dz p(z) \(a;* /1n m/) /o dzdz’ p(z) p(x') Injz — 27 () For disordered wires (6 = 0):
V@) dx
S« = | — pmp(x) = 0
CHAOTIC QUANTUM DOTS (6 = 1): DISORDERED WIRES (6 = 0): X
B . B < ®(s) is monotonous... P](\,B)(s) =7
i \;%0, . ° e V(x) j \;%04
: . . o2 ) Question :
.Xf’ x R 3X o O 1 2x 3 4 h . h . . . f _ | ._1
CT & S. N. Majumdar, PRL (2013) A. Grabsch & CT, J.Phys.A (2016) /‘ Whatls the distribution of 5 = ) ;,

BEYOND THE LARGE DEVIATIONS : A CONJECTURE SEVERAL CHECKS

e Equilibrium condition : e Laguerre & f(x) = x (exact distrib. known) v/
6 | _ d/dx / / , p(a') bi & — d f QD 4
&\p| + (/daﬁ a:—1>+ (/dx xf:z:—s) =0 = V'(z)+ faz:2][da: e Jacobi & f(z) = x (conductance of QDs)
5o(2) | o] + 1o p() H p(x) f(z) _ (#) + pa () e Mello & Baranger /99 ; ..

Khoruzhenko, Savin & Sommers, PRB "09.

. C. J pf=s -

Strat ; lut ; t x dp*(x;s) = T

o Strategy : (i) solution is p(x; 1) *— (i) get pu1 = pi(s) and p*(x; 5) = p(x; pi(s)) Laguerre (0 — 1) & f(z) = 1/z (Wigner time
o . dcga[p* (x; 8)] N Sx . delay in QDS) i
e Large deviation function : use T = —ui(s) |= ®(s) = / dt ui(t) where ui(s,) = 0. compare with :
i * N = 1: Gopar, Mello, Bittiker, PRL '97
L _B _B8 * N = 2: Savin, Fyodorov, Sommers, PRE 01

Beyond the large deviation fct: dv; - - -d ) oD N (1=5)S0] with S[p] = — [ p] Ly ' '

e Beyond the large deviation fct : d; YN Pn(--+) = Dpe wi [ plnp “large N: CT & Majumdar, PRL 13
—B N2 0uy(s BN? [ . I5; )
CONJECTURE: | Py (s) N CNB - ”58( ) exp > /S dt py(t) + N |1 - 5 Slp*] ¢ | (6) Remark : cy s unkown.
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e Full crossover : v/

e Scaling s ~ N (DoS o N)

2P (1) = lim NP(B)(S—NT)
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