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Fig.1 The w’s relative errors for the four numerical results
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Numerical Methods for Optical Bloch Equations

GUO Ying-ying , YU Xiang-yang
(State Key Laboratory of Optoelectronic Materials and Technologies, Sun Yat-sen University, Guangzhou 510275, China)

Abstract: The classical numerical treatments of ordinary differential equations, including Euler, Heun, fourth-order
Runge-Kutta and a new fourth-order predictor-corrector methods, are used to solve the optical Bloch equations. By
comparing the numerical results and with analytical results, the four numerical methods, especially for the new method’s
errors and reliability are analyzed. The numerical results prove that, if the steps are suitable, the four numerical methods
for the Bloch equations are possible convengence and can keep the numerical method’s cotresponding errors. The new
method is reliable, can be used to optical transient coherent process, and is significant for solving the optical Bloch
equations.
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