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Y-Shaped network of Josephson junction chains
(YJIN) with a magnetic frustration=Finite-coupling
fixed point (FFP) in the phase diagram;
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YJIN working near the FFP = Frustration of
decoherence in the emerging two-level quantum
system (2LQS);

Application: engineering of a reduced-decoherence
2LQS.

Technology: renormalization group+boundary
conformal field theory.
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p ] , Plan of the talk:
Facolta di Scienze Matematiche Fisiche e Naturah

1.The YJIN as a junction of charged, one-dimensional,
bosonic systems;

2.The parameters and the phase diagram of the YJJIN:
weakly coupled and strongly coupled fixed points;

3.Emergence of a FFP in the phase diagram;

4. Current’s patter in the YJJN near the fixed points: the
YJIN as a "quantum switch”;

5.Spectral density and frustration of decoherence in the
YJIN working near the FFP;

6. Conclusions, possible applications, perspectives.
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(L. I. Glazman and A. 1. Larkin, PRL 79, 3736 (1997),
D. Giuliano and P. Sodano, NPB 711, 480 (2005))
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2. Phase diagram of the YJIN: weakly and strongly
coupled fixed points
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3. Emergence of a stable finite coupling fixed point

3 = i
H = —gz Wi (0)+ hc. @Y iD= exp[izgaj . W(T)} :
=1

T*, 7" are effective isospin operators, connecting sites on
inequivalent sublattices
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4. Current pattern near the (W and S) fixed points
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5. The system working near the FFP: current
pattern and frustration of decoherence
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Finite coupling




(E. Novais et al.,, Phys. Rev. B 72, 014417 (2005))
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6. Conclusions

1. A Y-shaped JJ-network may exhibit a FFP in its phase
diagram;

2. At the FFP an effective 2-level quantum devices
emerges, with enhanced quantum coherence;

3. Relevant issues for a practical realization: stabilizing
Y, applying the external phases, controlling other
sources of noise...




