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OAM propagation in waveguides: Results:

modes carrying both Orbital Angular Momentum The parametric sweep enabled the estimation of
(OAM) and Spin can be obtained by superimposing, the power attenuation law:

pairwise, the waveguide TE (or TM) eigenmodes!'!: Sy = e 2Bns?

TEnj + ZTEHJ (or TMnj + ZTMn])
where the index n is related to the total angular

Table 1. Power attenuation coefficient

momentum carried on average by each photon. Bn1 (dB/m) n=0 n=1 n=2
Th. formula (TE)?* 0.0313 0.0103 0.0284
ComsoL (TE) 0.0305 0.0101 0.0277
Comsor (OAM) 0.0305 0.0101 0.0277
*5TE . % _ E ° | ?’L2 _
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Fig. 1 Circular waveguide Fig. 2 Coaxial cable U ( 7 )

'n = 0, ‘ » - w, [, Jc : operating frequencies and cutoff frequency

' » Xnj : waveguide TE mode eigenvalue

| Hos « [l :permeability of the interior medium (air)

Toors| : i « 1) :interior medium impedance (1, ~ 377 )

ol gl | Sy | e + @ :radius of the circular waveguide

N B~ Ry R —e— I « 0 :conductivity of the metallic walls (copper)

BE Applications:

L \— s | 'g:g The OAM propagation on a Goubau line with
L e, | W, | e | e coaxial horn launcher/receiver has been verified
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Fig. 3 ComMsoL transverse profiles tor the n =1 OAM SuperpOSItlon'
ComsoL model:

the OAM modes have been implemented by directly
inserting the analytic expressions of the electric field

In the model ports, placed at the opposite ends of the

guiding structures. Then, by means of a parametric

sweep In the guide length z, we have studied the

power attenuation of different OAM modes Iin a

circular waveguide with copper walls. .
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Fig. 5 Goubau line with coaxial horns
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Fig. 4 S,, as a function of the guide length York (1989)
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—¥—n =0, fit: - 0.061059 z - 0.00016475
—=&—n =1, fit; -0.02013 z - 3.6635e-5
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