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adaptation to jamming, this paper proposes an anti-jamming orbital angular momentum (OAM) mode shift
keying (OMSK) communication system based on reconfigurable intelligent surfaces (RIS). First, a system
channel model is established, and an analytical relationship between the bit error rate and OAM mode purity is
derived. This analysis reveals that mode purity is the core bottleneck constraining the system’s anti-jamming
performance, which provides a theoretical basis for the design of high-purity RIS hardware. Second, a 2-bit
dual-polarized RIS operating at 5.1 GHz is designed. Simulations confirm that the purity of each excited mode
exceeds 88%, whereas the measured purity exceeds 74%. Finally, a complete OMSK wireless communication
prototype system is constructed. Comparative experiments verify the strong orthogonal isolation between OAM
beams and plane waves as well as between different OAM modes. Anti-jamming communication tests are then
conducted based on multiple mode-hopping coding sequences. The results show that at an extremely low
transmission power of 10 mW, the receiver-side RIS reduces the system packet loss rate from over 80% to below
15%, with an equivalent error vector magnitude improvement of approximately 10 dB. Distance tests further
quantify the effective communication boundary constrained by beam divergence. These results demonstrate that

the RIS-based OMSK system can achieve reliable wireless communication under low-power conditions.
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