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Entangled fields
- Vacuum (P0 < Pth, maximum entanglement)
- Intense beams (P0 > Pth)

Squeezed vacuum (P0 < Pth, degenerate)Twin beams (P0 > Pth)

Pump Squeezing (P0 > Pth)



Set up

















Direct Production of Tripartite  Entanglement in the 
Above-Threshold OPO A. S. Villar et al. PRL 97, 140504 (2006) 









Tripartite entanglement?





Quantum Correlations between pump, signal and idler for P0 > Pth

K. N. Cassemiro et al. Opt. Lett.  32, 695 (2007) 

K. N. Cassemiro et al. Opt. Exp.  15, 18326 (2007) 

N. B. Grosse et al. PRL 100, 243601 (2008) (degenerate case)



Three-color quantum correlations
K. N. Cassemiro et al. Opt. Lett.  32, 695 (2007) 





The quest for three-color entanglement…
K. N. Cassemiro et al. Opt. Exp.  15, 18326 (2007) 







Noise in the 
reflected pump!

An open question: 
What is the source 
of the noise in the 
crystal?



Noise is everywhere!
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 ω0

Is the noise inside the crystal… as a random modulation
of the refractive index?

X

Y

φ

|α |

ω0 ω0

Grosse et al. PRL 100 243601(2008)

GAWBS?

Or phonon scattering?
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Way to go
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The effect of losses



The problem of decoherence
Is the main problem for an eventual quantum 
computer, operating over many entangled qubits. 

What is the limit for this entanglement?

Interaction with the environment!

Why producing and keeping them is a hard task?

Decoherence: as if the environment where 
continuously measuring the system!

Famous example: 
Schrödinger Cat Paradox (1935).  

Also an entangled state









No more “surprises”?Disentanglement for a Bipartite & Gaussian state

Scenario (1): 
robust entanglement

Scenario (2):
disentanglement





Disentanglement for a simpler model:
Attenuation on a single beam



Tighter conditions for transmission of quantum entanglement!

Duan (optimized)



More to More to followfollow: use : use thethe OPO as a OPO as a coloredcolored entanglingentangling tooltool
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Muchas Gracias

Los invito a visitarnos!

Y quién sabe quedarse un poco por allá!




