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Abstract
The form of the spin operator of the single-mode photon propagating inside an optical fiber is derived for a fixed system.On
the basis that the helicity of the photon is regarded as an invariant we construct the effective Hamiltonian which leads to the ro-
tating polarization plane of the single-mode photon and obtain the exact solutions of the time-dependent Schrsdinger equation de-
scribing the motion of a photon in the optical fiber by making use of the invariant-related unitary transformation formulation.
Based on this we investigate the polarization of the single-mode photon moving in the fiber and the physical consequences com-
prise the geometric phase factor the total Hamiltonian as well as the explicit expression for the time-evolution operator of the wave

function.
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