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Analysis on Phase-matching Relations in PPKTP Crystal
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Abstract ; Non-classical optical states such as squeezed state and entanglement state are basic sources for
quantum information researches. For instance, squeezed state plays an important role in quantum measure-
ment below quantum noise limit, and has also been applied in quantum metrology, quantum sensing and
quantum imaging. On the other hand, entangled state is widely used in regions of quantum network and
quantum computation, such as quantum teleportation, quantum key distribution, quantum cryptography,
quantum random number generator and quantum memory and so on. Hence, generation of non-classical
optical states is of great importance for quantum optics researches and quantum optical techniques develop-
ment. Optical parametric processing constructed by nonlinear crystals with different types of phase matc-
hing is one of the efficient methods for generating different types of non-classical optical states. After ana-

lyzing quast-phase-matching relations of periodically poled KTiOPO, (PPKTP), we discovered that a kind
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of PPKTP crystal could meet two types of phase-matching relations and creates two types of non-classical

optical states when varying the polarizations of the pump and the seed light. The result in theoretical cal-

culation is in agreement with the previous experimental demonstration.

Key words: non-classical states of light;nonlinear optics; PPKTP crystal; phase-matching
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which meet two types of quasi-phase-matching conditions in optical parametric conversion
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