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Abstract

In quantum computing, the operation is presented using the bloch sphere which is a geometrical representation of the
quantum state. This paper discusses the bloch vector model of a free electron laser. The theory is formulated in a moving
frame where the longitudinal electron motion is assumed to be non-relativistic. The undulator is treated as a pseudo-
radiation field. A quantized Hamiltonian is presented as an interaction between a non-relativistic electron and field.
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Figure 1: The electron and photon dispersion relations are
shown. Neither emission nor absorption of a photon can
occur from an electron. However, a free electron can emit
two photons.
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