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The average spectral density

DCEE L)
The spectral form factor

(Ka(t)) = (Flp(E1)p(E2)]) = 1+ 4(t) — ba(1)

Mehta, Madan Lal. Random matrices. Elsevier, 2004
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POy Agy :A,) < €XP |~ Z)‘f < TT 1 = Ml? Gau.ssmn Orthogonal Ensamble. (B=1)
i<k Rotational symmetry and time-reversal invariance

Hamiltonian matrices real and symmetric H = H'

. Gaussian Unitary Ensamble (3 = 2)
Rotational symmetry, but no time reversal invariance
Hamiltonian matrices are Hermitean H = H'

The average spectral density

{p, (E)) < Z(SE E>

The spectral form factor

(Ka(t)) = (Flp(E1)p(E2)]) = 1+ 4(t) — ba(1)

. Gaussian Symplectic Ensamble (3 = 4)
No Rotational symmetry and no time reversal invariance
Hamiltonian matrices are quaternion real matrices H = HT

Mehta, Madan Lal. Random matrices. Elsevier, 2004
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H. = Hyg + €V where Hyo = Hiy + H,

Gorin, T., Prosen T., Seligman T., New Journal of Physics 6.1 (2004): 20.
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H. = Hyg + €V where Hyo = Hiy + H,

The tidelity can be written as

f(t) = o (6)[%: () = (Y(0)| U] (H)U(t) |4(0))

Gorin, T., Prosen T., Seligman T., New Journal of Physics 6.1 (2004): 20.
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H. = Hyg + €V where Hyo = Hiy + H,

The tidelity can be written as The echo operator:

f(t) = (%o (8) [ve (8)) = ((0)| U] (£)Ue (1) [%(0)) Me(t) = Us (U= ()

Gorin, T., Prosen T., Seligman T., New Journal of Physics 6.1 (2004): 20.
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H. = Hyg + €V where Hyo = Hiy + H,

The tidelity can be written as The echo operator:

f(t) = o (6)[%: () = (Y(0)| U] (H)U(t) |4(0)) M (t) = Us (U= (0)
Using Born Expansion and the linear response approximation:

t N Yy T o
Mg(t):]l—isfo dTVT—€2/O /0 dr'V, V. 0(63)

Gorin, T., Prosen T., Seligman T., New Journal of Physics 6.1 (2004): 20.
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We consider the coupling matrices as Random Matrices and we average over the
ensamble:

(Vi) =0 (ViiVi)) = 0,10 x + Xcoedikdji

Pineda, C., T. Gorin, and T. H. Seligman. New Journal of Physics 9.4 (2007): 106.
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We consider the coupling matrices as Random Matrices and we average over the
ensamble:

(Vi) =0 (ViiVi)) = 0,10 x + Xcoedikdji
The second-order term is related to the spectral density of the ensamble

~ 1 ! / /
<V’rv’r’>v,|¢> — N Zexp [I(E’Y T Ea)(T - T )] — KQ(T - T )7
a7y

Pineda, C., T. Gorin, and T. H. Seligman. New Journal of Physics 9.4 (2007): 106.
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Using (K5 (t)) = 1 + d(t) — ba(t), for the GUE case, we get

2
tTH t

() =1—¢ |5+ 5 ~fn(®

t t
t T P 'H i if 0<t<y
0= [ar [Carbs (ToT) =0 3 8 s e
X X ' i t> Ty
2 6
e Purity .
e Von Neumann Entropy
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Theoretical design of integrated photonics plattforms,
to generate non-classical states of light.

Second-order nonlinear processes (spontaneous
parametric down-conversion) in resonant and non-
resonant structures.

Application to Quantum Technologies: Quantum Key

Distribution, Quantum Computation and Quantum
Sensing and Metrology Thank you for your attention!



