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Broadband Bi-photons Full Quantum 
Wave Function 

7 milliseconds!  

Å Amplitude 

Å Phase 

Å Purity 

Å Sum frequency Correlation 
~ 10 8  photons/detection - time  
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The contrast as a function of the attenuation. 

Classical 
regime  

Quantum 
regime  

Classical to Quantum Transition 

4 orders of magnitude!  



Outline 

ÅTime- energy entangled photons are great !  

ÅWhy no one uses them ? (How to measure ?)  

ÅEfficient measurement with a quantum bi - photon 
interference  

ÅFringe contrast as a nonclassical witness  

ÅThe classical - to - quantum transition  

ÅNew effects - FWM with imaginary gain  

Å (if time permits) An efficient  source of high -
power broadband two- mode squeezing (OPO)  

ÅConclusions 



Group Overview  

ÅFrequency comb sources  

ïControl of mode - locking physics  

ïNew configurations of Kerr - lens mode locked lasers  

ÅPrecision measurements of ultrafast dynamics in 
molecules 

ÅUltra - broadband, time - energy correlated light ð 
Sources and applications  

ïBi- photons (low power) and coherent squeezed light 
(high power)  
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Spatial  shape of pump = Spectral  shape of gain 

Controlling the comb spectrum by  
Gain shaping 



Optics Express 20 , 9991-9998 (2012),  
"Intra -cavity gain shaping of mode -locked Ti:Sapphire  laser oscillations ò 

Manipulating the Mode-locking 
spectrum in real time 
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Mode locking below the CW threshold 



Mode locking below the CW threshold 

Opt. Express 21 , 19040ï19046 (2013),  
"Mode locking with enhanced nonlinearity -  a detailed study ò 
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Time-Energy Entangled Photons  

Entanglement  

The two - photon state (monochromatic pump)  

non linear 
crystal  pump signal 

idler  


