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Abstract

Vector beam has spatially dependent polarization state which the polarization direction varies with azimuthal angle
about the beam axis. Such beams can be generated by superposing of optical vortices. Therefore, we have proposed and
demonstrated a scheme to produce vector beam by superposing optical vortices from helical undulators in tandem using
the technique akin to “cross undulator”. In this paper, we present the detail of the scheme and the experimental results.
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Figure 1: A schematic illustration of vector beam (left)
and optical vortex (right). The arrows in left figures are
indicated the polarization directions. The white arrows in
the right figure indicate instantaneous electric field
vector, and circular arrows indicate the handedness of
circular polarization.
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Figure 2: Schematic illustration of the experimental configuration.
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Figure 3: Obtained intensity distributions. Experimental and simulated results are shown in the top and bottom row
respectively. Most left column shows intensity without polarizer, and others shows intensity through polarizer. The
azimuth angles of polarizer are shown in the top left of each figure by the white arrow. These angles are 0, 30, 60, 90
degrees in experiments and 0, 45, and 90 degrees in simulations.
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Figure 4: Distributions of directions of polarization on
observing plane. Right and left figure show experimental
and simulated results respectively. [5]

Figure 5: Distributions of directions of polarization on
observing plane with phase shifter operation. Phase
shifter is operated for path lengthening about 0.12. Right
and left figure show experimental and simulated results
respectively. [5]
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Figure 6: Degree of linear polarization on the observing
plane. The left and right figures are measurements and
simulation results corresponding to Fig. 4. The horizontal
axis and p indicate the position as azimuthal angle and
distance from center. [5]
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