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Abstract: [Objective] The Deformable Mirror is a key component of Adaptive Optical (AO) systems, which is responsible for
real-time correction of wavefront aberrations to enhance imaging quality and precision. However, systematic approaches for deter-
mining two key parameters of deformable mirrors-the coupling value and the Gaussian exponent-are currently lacking. This study
aims to investigate optimal methods for selecting these parameters. [MethodsYUsing a 37-unit deformable mirror as a model, we
established a comprehensive mathematical framework encompassing the deformable mirror system and wavefront reconstruction
methodology. Through numerical simulations, we derived relationships among the residual wavefront Root Mean Square (RMS)
value, the condition number of the slope response matrix, and the maximum actuator deformation with respect to the coupling val-
ue and Gaussian exponent. The simulations investigated the impacts of these parameters on wavefront correction accuracy, system
stability, and structural rigidity. Based on a multifaceted analysis integrating these aspects, we identified the optimal coupling val-
ue and Gaussian exponent. Their correction efficacy are also validated. [Results For the 37-unit deformable mirror, the optimal
coupling value was determined to be within the range of 0. 15~0. 20, and the optimal Gaussian exponent was established as 2. 0.
The wavefront correction capability of the deformable mirror under these optimal parameters was verified, thereby substantiating
the effectiveness of the proposed parameter selection methodology. [ Conclusion] The numerical simulation approach presented in
this study effectively facilitated the analysis and selection of the optimal coupling value and Gaussian exponent for a 37 unit deform -
able mirror. This method is scalable to deformable mirrors with varying numbers of units, offering a novel reference for the selec-
tion and parameter optimization of deformable mirrors.
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Figure 1 The flowchart of wavefront reconstruction
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Figure 3 The residual wavefront RMS versus the coupling
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