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Surface Plasmon Polariton (SPP) 
² Surface Plasmon Polariton (SPP) 

Collective oscillation of electronic density at 
the interface between a metal and a 
dielectric coupled to an electromagnetic 
field. 

² Key properties 
§  High confinement of electric field  
§  High localized density of states 
§  Losses 
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§  Experimental setup 

Particle behaviour 
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§  Degree of second order 
coherence (stationary light) : 

g(2)(⌧) =
h: Î(t)Î(t+ ⌧) :i

hÎ(t)i2

g(2)(0) =
P (1t1r)
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Grangier experiment: 
Step 1: Hanbury Brown and Twiss experiment (HBT) 
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Grangier experiment: 
Step 2: Single photon interferences  in a Mach-
Zehnder Interferometer (MZI) 
 
§  Experimental setup 
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Single Photon source 

PBS	
  

APD	
  C	
  

!	
  

403	
  nm	
  	
   HWP	
  	
  	
  

	
  	
  

Non linear, PPKTP 
. χ(2) 	
  

Signal @806nm 
Idler @ 806nm 

Laser @403nm 

	
  Heralds	
  the	
  arrival	
  	
  
of	
  the	
  2nd	
  photon	
  	
  

Heralded	
  single	
  photon	
  
IF 



Top view of the 
Plasmonic sample 
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How to generate the SPP ? 
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A. Baron,Nanoletters, 2012  

Fabrication : 
Eloise Devaux (ISIS) 
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§  HBT experiment : 

§  Characterization: g2(0)=3% !!! 
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Results : SPP source 
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§  Single SPP 
interferences !!! 

 

§  Remarks  
§  Lossy BS -> Фr-Фt≠pi/2 
§  Asymetric offsets : asymmetric 

setup 
§  Absorption depends on the path 

difference !!! 




