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I. Intensity and qI. Intensity and quantumuantum pathspaths of of sourcessources in a in a 
separableseparable statestate vs. vs. WW--statestate

Recent years have seen the ability to create large varieties of entangled states among radiating 
particles. The question then arises how the optical properties of such entangled photon sources 
differ from a radiating source in a separable state. Here we investigate how entanglement of the 
source can lead to enhancement of the emission of radiation. We relate the enhancement to 
quantum interference by explicitly taking into account the various photon pathways. Our work 
shows how Dicke's prediction of superradiance [1] from states with zero dipole moment can be 
understood as an interference phenomenon. 

[1] R. H. Dicke, Phys. Rev. 93, 99 (1954)
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II. II. SuperradianceSuperradiance fromfrom arbitraryarbitrary WW--statesstates

WW--statesstates cause cause additional additional constructiveconstructive interferenceinterference,, namelynamely interferenceinterference of of 
quantumquantum pathspaths whichwhich leadlead to to thethe samesame final final statesstates

enhancedenhanced emissionemission of of radiationradiation !!
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A. A. TwoTwo excitedexcited atomsatoms in a in a separableseparable statestate

B. B. TwoTwo excitedexcited atomsatoms in a in a WW--statestate

int. int. termsterms of of QPsQPs
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••SimilarSimilar procedureprocedure worksworks forfor subradiantsubradiant statesstates, , i.ei.e., ., antisymmetricantisymmetric DickeDicke--statesstates

•• Quantum Quantum interferenceinterference cancan bebe also also usedused forfor otherother phenomenaphenomena likelike nonlinearnonlinear 
processesprocesses

Experimental Experimental setupsetup:: ……
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