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Electromagnetic waves, while propagating through a vacuum, can carry orbital angular mo-

mentum [1] this is used in a variety of applications[2, 3]. In this study Langmuir waves car-

rying finite orbital angular moment are examined within a revised paraxial optics approxi-

mation. While Laguerre-Gaussian modes appear to be eigenfunctions of the plasma wave in

the fluid description[4], theoretical analysis shows that LG Modes are not eigenfunctions of

the electron kinetic equation[5]. Here we find a revised coupling term in the dispersion re-

lation for LG modes as well as an additional term for Landau damping, important at tight

focus. A second part of this work is the 2nd order magnetic fields generated by the rotating

plasmon structure. Two structures are described (see fig. 1), the first structure is that of a sin-

gle mode plasma wave, the second structure that of two counter propagating plasma waves.

Figure 1: OCEAN PIC: single

plasmon and counter-propagating

plasmons (surface ne = 80%nc -

ve red, +ve blue, b-field lines pur-

ple/green).
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