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Higher harmonic radiation emitted from a free electron moving on a circular trajectory forms a helical wavefront and
carries an orbital angular momentum. Here, we investigate the phase structure of radiation emitted from an electron
moving on an elliptical and a linear trajectory. These electron motions can be induced by an elliptically polarized

undulator and an elliptically polarized laser field.
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Figure 1: Transverse electron trajectories for different polarization of an Apple-II undulator indicated by the undulator

phase D. The calculation parameters are Y= 900, K =5, and A, =
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Figure 2: Calculated phase distributions, tan'{Im(E.)/
Re(E+)}. The undulator phase D is (a-b) D =—0.5m, (c-d) D
=-0.3x, and (e-f) D = 0. The harmonic number is (a, c, €)
n =2 and (b, d, f) n = 3. The calculation parameters are y=
900, K=4.19 (n=2) and 5.23 (n = 3), and A, = 88 mm.
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