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Within the last decade, waves carrying orbital angular momentum (OAM) have been recognized as one of the key technological enablers of high-data-rate wireless communications and free-space optical communications [1], [2]. Moreover, data encryption schemes using the composite OAM waves consisting of different combinations of multiple OAM modes have been proposed for the combined capacity and security enhancements [3], [4]. Towards the development of novel data encryption algorithms and their experimental verification, as well as carrying out different other experiments, we have designed and assembled an experimental setup using the transmissive light modulator (TLM) plate for the precise control of phase modulation of the transmitted Gaussian beam (Figure 1). The Gaussian beam has been produced by the HeNe laser source (~632.8 nm wavelength), whereas the received waves are being monitored by the CCD camera and post-processed by the custom-designed algorithms.
Here we report on the system design and the observed system performances. We present a summary of the results from the first trials of our experimental equipment, with special emphasis on the production of composite OAM waves and their decryption on the receiving side.
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Figure 1. Proposed layout of the experimental setup.
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