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IMEDEA@ OPA vs. TW-SHG (I)

Propagation of the pump field through the nonlinear crystal
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IMEDEA@ OPA vs. TW-SHG (II)

Behaviour in presence of an input signal

Three wave interaction:

o= AR A (k5 AR k1)

Parametric approximation

-Strong homogeneous field at SH frequency: Twin photon emissi on)
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-Strong homogeneous field at FH frequency:  Frequency conversion
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Propagation in a y® nonlinear crystal
1% IMEDEA
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Quantum operators A (2.0,Q) 532 (DAQ)Cc: (244 (20,Q) q: transverse wave number
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Propagation equations

Classical eq. of nonlinear optics for the strong homogeneous fields
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| IMEDE A@ Formal solution of the propagation equations @
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INPUT OUTPUT TRANSFORMATION:
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' IMEDEA @ TW-SHG in the phase matched case

Perfect phase matching: 2Kk. = K.

Field profiles
inside the crystal
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IMEDE A@ Phase-insensitive configuration: (-8

Input signal confined to one half of the input plane —_
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IMEDE A@ Phase-sensitive configuration:

Input signal symmetric /optical axis

Output intensity
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@ Work in Progress »
-5 IMEDEA Spatial quantum correlations in o

the SHG fluorescence spectrum

- at Fundamental

Spontaneous emission: Fluorescence pattern :
- at Second Harmonic
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* Strong (but not perfect) noise reduction in the intensity difference Ng (q) — N (— q)
* QUbpoissonian statistics of intensity difference NS(CI)‘ Ns(_ CI)

* SUperpoissonian statistics of cross intensity differences N (q) - N S(q) and N.(g)-N4(-q)

But Subpoissonian statistics of N (q) - AN S(— q) for some values of A
whereas N (q) - ANg (q) at best poissonian



IMEDEA@ Conclusion :33

SHG useful for quantum 1mage processing

- allows frequency conversion of an optical signal before amplification
- possibility of noiseless operation
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Outlook

Quantum 1mage processing with TW - Type Il - SHG

New possibilities due to the polarization degree of freedom.




