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Sequential charge transfer 
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Sequential charge transfer 

Coulomb blockade 

N is a good quantum number 
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Strong coupling 
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Coherent charge transfer 

Josephson regime 
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Classical nonlinear dynamics 
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One atom maser - micromaser 

 
 
• Excited atoms                      Voltage driven Cooper pairs 
 
• Cavity                                   LC resonator 



Quantum description 
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From Coulomb blockade to quantum microwaves 
 
Charge noise and nonlinear quantum dynamics 
 
Statistics of photon radiation 
 
Two cavity set-up and entanglement 
 
 



Coulomb blockade to quantum microwaves 

Fundamental resonance (1-photon resonance) 
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Coulomb blockade to quantum microwaves 
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Fundamental resonance (1-photon resonance) 

+ cavity damping and local voltage noise 
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Coulomb blockade to quantum microwaves 
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Coulomb blockade to quantum microwaves 

P(E)- theory of CB 
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Coulomb blockade to quantum microwaves 

P(E)- theory of CB 
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quantum – classical transition 
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quantum – classical transition 
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Detection: Charge flow – photon radiation 



Coulomb blockade to quantum microwaves 
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Copper pair current noise 
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Photonic perspective 
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Photonic perspective 

g(2)(¿) > 1
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Anti-bunching 

Bunching 
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Ideal single photon source 

T1!2 = h2jH1j1i = 0

Dambach, Kubala, JA , arXiv: 1506.05626  

· = 2



Photon noise: stronger driving 
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Two cavities: correlated photons 
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Two cavities: correlated photons 

Armour, Kubala, JA, PRB 91, 184508 (2015) 
Armour, Kubala, JA, in preparation 

Wigner function for cavity a Log Negativity 
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Higher photon occupancy 
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Summary & Future experiments 

V 

Josephson photonics 

Replace JJ by atomic point contact 
 
Relation between current noise and photon statistics 
 
on-demand quantum microwave sources 
 
Nonlinear quantum dynamics 
… 
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Life is not measured by the number of breath we take, 
 
but by the number of moments that take our breath away 

Thank you - Quantronics 
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