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of the circular phased array elements was configured to transmit with the following phase offsets:
channel 1 (0°), channel 2 (120°), channel 3 (240°). Channel 4 transmission was turned-off. The
received data for this test are shown in Figure 1(c). Channel 1, channel 2, and channel 3 are denoted
by datal, data2, and data3, respectively. The recorded phasing of the received signal is evidence
of the formation of the OAM vortex. A simulation (Figure 1(d)) shows the phase front of the OAM
waveform (mode +1) produced by three transmitting antennas.

Additionally, some Bessel beams have a self-healing property such that they can overcome partial
obstruction due to a self-compensating diffraction. A test was performed to evaluate the effect of
an obstruction on transmission of OAM mode 1. With Channel 1 unobstructed and Channels 2-4
obstructed by a steel screen, Channel 1 registered a stronger received signal with OAM mode 1
phasing than with traditional in-phasing. Future work will focus on further verification and
refinement of the test procedures. Additional applications may include ghost imaging via
differential signal analysis between an OAM vortex and a plane wave without OAM
characteristics. Orfeo is currently exploring the viability of exploiting the OAM vortex for use in
a counter-stealth microwave radar, as well as in land mine detection applications.
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Figure 1 (a) System block diagram, (b) photograph of circular phased array OAM system, (c)
phased received signal indicative of OAM waveform, (d) phase front of OAM waveform
produced by three transmitting antennas, as simulated by custom MATLAB program




