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In this project, | was aiming to realise photonic strongly correlated system
by manipulating angular momentum of coherent photons both theoretically and experimentally. I have
shown that the Stokes parameters are expectation values of coherent photons. | have also shown the
validity of commutation relationship for orbital angular momentum of photons. In a waveuide, | have
theoretically proven that we can split spin and orbital angular momentum of photons.
I have proposed Poincare rotator, which can realise an arbitrary superposition state of SU(2) in
spin and orbital angular momentum. As a demonstration, | have realised photonic C60 and the
coastline of the earth, drawn on Poincare sphere. | have also realised macroscopic entangled state
of spin and orbital angular momentum. I have also experimentally obtained the images of singlet and
triplet states after the Bell projection. It was beyond my expectation that the angular momentum of
photons are related to Lie group.
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