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The making of spectrally pure single-photon source is a hot research topic in recent years. In this thesis, we
prepare such heralded pure single photon state in KDP crystal, with a purity of 0.97 derived from the
experimental data of joint spectral distribution. This kind of pure single photon state was utilized to interfere
with a weak coherent state (local oscillator), and a high-visibility of 89.4% was achieved, for the first time,
without the use of band pass filters. This nonclassical interference can be applied to construct entanglement
state from independent sources. We tested the violation of Bell-CHSH inequality with such entanglement
source, which is 60 time brighter than the earlier experiment. Finally, this pure photon source was employed
in homodyne detection of the single photon state. For the first time, homodyne detection of the single photon
state was realized with a fiber beam-splitter, without the use of band pass filters.

This thesis is organized as follows. Chapter 1 is the introduction part, where 1 introduce the background of
this research. In chapter 2, after discussing the basic phenomenon of SPDC, I investigate the ~ generation of
pure single photon state by group velocity matching and the experimental measurement of joint spectral
distribution. Chapter 3 is about the nonclassical interference between pure single photon state and weak
coherent state, including both theoretical analyses ahd its experiment realization. In chapter 4, such
nonclassical interference is utilized to make entangled state from independent sources. In chapter 5, we
change our study from discrete variables to continuous variables— homodyne detection of the pure single

photon state we prepared in chapter 3.  Finally, I summarize the thesis in chapter 6.
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