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1.  Wave-particle duality with surface plasmons 
2.  Hong Ou Mandel experiment 
3.  Hybrid entanglement photon-plasmon 

Dheur et al., Science Advances 2, e1501574 (2016).  
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Degree of second order coherence 
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Photon-SPP conversion 

Dheur et al., Science Advances 2, 
 e1501574 (2016).  

Fabrication: E Devaux 
Characterization: A Baron 
Design: P. Lalanne 

Dheur et al Sci. Adv. 2, e1501574 (2016)  
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Single SPP source 

Dheur et al., Science Advances 2, e1501574 (2016).  Dheur et al Sci. Adv. 2, e1501574 (2016)  
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Single SPP interference 

Dheur et al., Science Advances 2, e1501574 (2016).  Dheur et al Sci. Adv. 2, e1501574 (2016)  
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Interferences with single plasmons 
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Hong Ou Mandel experiment: 
Coalescence of two photons 

Dheur et al., Science Advances 2, e1501574 (2016).  B. Vest et al., Science 356, 1373 (2017)    
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B. Vest et al., Science 356, 1373 (2017)    



Quantum	
  coherent	
  absorp4on	
  

Barnett et al., PRA 57(3) (1998) 

Quantum non linear absorption 
of two bosons 

Two photons are absorbed or none. 

Quantum coherent absorption 
 of two fermions 

One and only one fermion is absorbed. 
 

B. Vest et al., Science 356, 1373 (2017)    
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Remote control of a surface plasmon 

Dheur et al., Science Advances 2, e1501574 (2016).  

Procedure:  
- generate a hybrid entanglement between a plasmon and a photon 
- Perform a projective measurement on the photon 
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Source of entangled photons 
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Polarization-path entanglement 
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Observation of the MZI output  

The plasmon state depends on the projective measurement performed on the photon: 
It can be remotely controlled through its entanglement with the photon. 
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