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Abstract: In this paper, a robust secure beamforming scheme based on imperfect channel state information (CSI) is
proposed for the intelligent reflecting surface (IRS)-aided terahertz satellite communication systems, in order to improve the
physical layer security performance of the system. First, we consider a scenario where an IRS-aided terahertz satellite sys-
tem adopts multicast technique to serve multiple legitimate users in the presence of multiple eavesdroppers in the coverage
area, based on which a joint optimization problem is formulated in order to minimize the satellite transmit power under the
constraints constructed by the achievable rate (AR) and the achievable secrecy rate (ASR) requirements of each legitimate
users. Secondly, considering that AR and ASR are non-convex probabilistic constraints caused by imperfect CSI, an ap-
proach associated with the second-order Taylor expansion and S-procedure is proposed to transform the non-convex con-
straints. Further, the joint optimization scheme of the phase shift of IRS and the transmit power of satellite can be solved
by semidefinite programming. Finally, the effectiveness and superiority of the proposed scheme are verified by simulation
results.
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