INFN
L/ Istituto Nazionale
di Fisica Nucleare

Spin-waves and multimerization
for many-body bound states in the continuum
in one-dimensional qubit arrays

Domenico Pomarico

SM&FT 2019

The XVIII Workshop on Statistical Mechanics and Nonperturbative Field Theory

in collaboration with: P. Facchi, D. Lonigro, S. Pascazio, F. V. Pepe (Bari)

Domenico Pomarico BICs in one-dimensional qubit arrays



One-dimensional qubit arrays

Experimental platform: Waveguide QED
Eigensystem

Experimental platform: Waveguide QED

» ntwo-level emitters, spacing d;
» structured 1D photon continuum with w(k) = VK2 + m?.
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One-dimensional i Experimental platform: Waveguide QED

Eigensystem

Bound states for n = 3,4
: G (2) = (z—e)1-]2(2)| +— Self-energy matrix

G '(E)la)=0

Resonance
eigenvalues

E.(d) = V2g2+m2
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Graph Laplacian self-energy matrix
Spin waves & multimerization Rank-one modification of the symmetric eigenproblem
Determinant factorization

Graph Laplacian self-energy matrix

U5 (U = 57— o with U, given by Toeplitz-Hankel
n2n(PWn = 2y (9) Mm()engMNswmmswmmw

n=2h-+1 n=2h
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Experimental study of dark states, with the aim of implementig a
noise-free memory able to represent a quantum register;
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Experimental study of dark states, with the aim of implementig a

noise-free memory able to represent a quantum register;

» High-energy eigenstates pair:
n=3 wnem ) = 4 k nearest-neighbors study

* for a high qubits number;
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> 4Mu|t|mode Wavegwde QED implementation of qubit
arrays coupled with more than a single mode.
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