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Abstract: An efficient numerical algorithm for the time-space fractional Cahn-Hilliard equation was proposed.
Firstly, the time-space fractional Cahn-Hilliard equation was converted into the spatial fractional Cahn-Hilliard
equation through the Laplace transform. Then, by means of the Fourier spectral method combined with the fi-
nite difference method, an efficient numerical scheme with 2nd-order convergence in time and spectral accura-
cy in space was obtained. Finally, the validity of the proposed algorithm was verified by numerical experiments.
The algorithm satisfies the energy dissipation law and the mass conservation law.
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Table 1 The L* errors and convergence orders of different fractional orders

(a,B) (0.5,1.4) (0.9,1.3) (0.3,1.9) (0.9,1.9)
K T £, R £, R £, R £, R
1/200 4.56E-3 8.86FE—4 1.82E-3 7.06E-5
1/400 1.12E-3 2.029 2 2.21F-4 2.000 4 4.64F-4 1.966 9 1.76E-5 2.000 5
2 1/800 2.81FE-4 1.992 2 5.53E-5 2.000 2 1.19E-4 1.966 9 4.41F-6 2.000 3
/1600  7.10E-5 1.983 2 1.38E-5 2.000 1 3.03E-5 1.971 3 1.10E-6 2.000 1

1/3 200 1.79E-5 1.985 3 3.46E-6 2.000 0 7.69E-6 1.980 4 2.76E-7 2.000 1
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(a,B) (0.5,1.4) (0.9,1.3) (0.3,1.9) (0.9,1.9)
K T ET, R E7, R ET, R E, R

1/200 6.59E-3 9.12E-4 9.64E-5 6.96E-5

1/400 1.57E-3 2.067 0 2.28E-4 2.000 6 1.62E-5 2.573 8 1.74E-5 2.000 0

3 1/800 3.82E-4 2.041 1 5.70E-5 2.000 2 3.21E-6 2.333 6 4.35E-6 2.000 0

1/1 600 9.00E-5 2.023 7 1.42E-5 2.000 1 7.84E-7 2.0356 1.09E-6 2.000 0

1/3200  2.33E-5 2.013 0 3.56E-6 2.000 0 2.07E-7 1.921 2 2.72E-7 2.000 0
1/200 5.82E-3 9.12E-4 6.81E-5 6.96E-5

1/400 1.47E-3 1.986 6 2.28E-4 2.000 4 1.53E-5 2.152 3 1.74E-5 2.000 0

4 1/800 3.68E-4 1.995 4 5.70E-5 2.000 1 3.72E-6 2.042 4 435E-6 2.000 0

1/1600  9.22E-5 1.998 6 1.42E-5 2.000 0 9.21E-7 2.013 0 1.09E-6 2.000 0

1/3200  2.31E-5 1.999 6 3.56E-6 2.000 0 2.30E-7 2.004 0 2.72E-7 2.000 0
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Fig. 4 Numerical solution images fora = 0.9, 8 = 1.9
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