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• Engineered interactions and tunable parameters 
• Driving, state preparation and nonequilibrium dynamics

Mesoscopic quantum many-body system:

Building block for future quantum applications!

"macroscopic size" (individual, coherent quantum units with interaction)

environmentopen (dissipative) systems



ϕ ,Qn n
EJEC

[Bradley, Doniach Phys. Rev. B 30, 1138 (1984)]
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This work: Dissipative frustration
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Self-consistent harmonic approximation

Bogoliubov inequality for free energy: F  Fv
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Self-consistent harmonic approximation

Bogoliubov inequality for free energy:

Zero temperature 
fluctuations of the phase difference

F  Fv
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Example: solution of the self-consistent equation
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Dissipative frustration leads to a non-monotonic phase diagram
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Quantum thermodynamic quantities
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Summary

• In the quantum phase model realized by JJ chains with tailored 
dissipation, dissipative frustration leads to a non-monotonic 
phase diagram

• The purity and the logarithmic negativity show a peculiar behavior  
close to the critical point in presence of dissipative frustration

D. Maile, S. Andergassen, W. Belzig, G. Rastelli

arXiv:1711.11346 
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Thank you
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Different ratio of dissipative couplings

0

0.2

0.4

0.6

0.8

1

0 0.5 1 1.5

α

(2π/e)gs

α~/α=0.0
=0.1
=0.3
=0.4

e↵/↵ 10



Fluctuations of the phase difference

Harmonic Modes:
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Quantum frustration

Harmonic oscillator coupled to two baths: 

%

[G. Rastelli, New J. Phys. 18, 053033 (2016)] 

quantum frustration
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The effective action

Matsubara transformation:

21



Self-Consistent Harmonic Approximation

Bogoliubov inequality for free energy:



Self-Consistent Harmonic Approximation

Bogoliubov inequality for free energy:



Self-Consistent Harmonic Approximation

Bogoliubov inequality for free energy:



Self-Consistent Harmonic Approximation

Bogoliubov inequality for free energy:



Self-Consistent Harmonic Approximation

Bogoliubov inequality for free energy:



Self-Consistent Harmonic Approximation

Bogoliubov inequality for free energy:



↵ = Rq/Rs = �(h/EC) with � = 1/(RsC0)

e↵ = Rg/Rq = ⌧g(EC/h) with ⌧p = RgC0



The partition function

Definition of the free energy: Definition of the partition function: 

Imaginary path integral representation: 

20


