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Abstract
We propose a method of generating the three-photon W state. The method uses parametric down-conversion process
and hybrid entanglement swapping from multiphoton spin-entangled states to multiphoton orbital angular momentum
(OAM) entangled states, with the aid of a pair of polarization photons. They generate W state entangled in different
degrees of freedom of polarization and OAM with a high-dimensional Hilbert space. By simply changing the methods of
generating a polarization-OAM-linear momentum entangled W state. Our method produces two mutually symmetric W
states with strong entanglement and high dimension, which is expected to realize the secure communication of extending

quantum bits.
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