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ABSTRACT
In this thesis, we studied the entangled state of the photons. Our work was

separated into two parts.

In the first part, we proposed a design of a linear optical circuit that did not
rely on nonlinear optic crystals to generate entangled photon pairs from non-entangled

photons with high probability. The circuit design employed the Michelson's
interferometer to create photon entanglement in the polarization basis. It was shown

that by calculation corresponding to each junction in the circuit and the post selection,
the designed circuit could produce the desired entangled photon states. From

calculation, we could provide the Bell's states |¥~) and |®~) from post-selection at

the output of the circuit.
In the second part, we set up an experiment to create the polarized
entangled photon pairs. In this work, we employed the spontaneous parametric down-

conversion (SPDC)type | process in the nonlinear crystal which was beta barium
borate (BBO) to produce the Bell's state |®*). After that, we measured the correlation
value and compared it with CHSH Bell's inequality to confirm the quantum
entanglement. The result of the correlation value was 2.387+0.035 which violated the
CHSH Bell's inequality. Therefore, we were able to obtained the polarized entangled
photon pairs.
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