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Table S1. PINN predictions with different weights of the loss terms. 

 𝐽𝑃𝐷𝐸 𝐽𝑡0
/𝐽𝑡1

 𝐽𝐵𝐶  𝐽𝜇 𝜒𝐹𝐻  

Case 1 1 100 1 10 3.83 

Case 2 100 1 1 10 3.7 

Case 3 1 1 1 1 3.81 

Case 4 1 1 1 100 3.1 

Case 5 1 1 100 1 3.79 

 

 

 

 

 

 
Figure S1. Training of the PINN in the inverse simulation for five weight choices in 

Table S1. Case 1 (solid cyan) corresponds to the result in Figure 9(a). 

 

 

 

 

 

 

 



 

 

 

 
Figure S2. Simulated morphologies at 𝑡 = 0.02  for the reference system with one 

parameter varied: (a)-(d) 𝜙0 = 0.26   0.32   0.5   and 0.6   (e)-(h) 𝑀 = 0.64   0.8   

1.25   and 1.5   (i)-(l) 𝜅 = 4.88   6.1   9.53   and 11.8 (× 10−5)   (m)-(p) 𝑚𝑝 = 1   

1.25  1.56  and 1.95  (q)-(t) 𝜒𝐹𝐻 = 2.5  3.2  5  and 6.3. Other parameters are the 

same as in Figure 2. 

 

 

 



 

 
Figure S3. Training of the PINN in the inverse simulation for different learning rates 

(lr). The solid cyan line corresponds to the result in Figure 9(a). 

 

 

 
Figure S4. Training of the PINN in the inverse simulation for different numbers of 

initially sampled collocation points. The solid cyan line corresponds to the result in 

Figure 9(a). 

 

 

 
Figure S5. Training of the PINN in the inverse simulation for different numbers of 

newly sampled collocation points for each epoch. 𝑁𝑃𝐷𝐸 = 0 corresponds to the case 

without additional sampling for each epoch. The solid cyan line corresponds to the 

result in Figure 9(a). 



 

 

 

 

 

 

 

 

 
Figure S6. (a) Simulated transition time versus theoretical transition time and (b) 

simulated decomposition length versus theoretical decomposition length for a given 

varied parameter.  

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

Figure S7. The log-log plots of 𝜆(𝑡)  for given varied parameters corresponding to 

Figure 6 without time and length shifts. The lines are multiplied with some arbitrary 

constants for a better visualization. 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

Figure S8. The log-log plots of 𝜆(𝑡) for given varied parameters obtained from the 

Fourier method described in the text. The lines are multiplied with some arbitrary 

constants for a better visualization. 

 

 

 

 

 

 

 

 

 



 

Figure S9. The input morphologies for the reference system at (a) 𝑡0 = 0.012 and (b) 

𝑡1 = 0.0128 . (c) The variation between (a) and (b). (d) The variation between the 

PINN-learned morphologies at 𝑡0 = 0.012  and 𝑡1 = 0.0128 . (e) The difference 

between (c) and (d). 

 

 

Figure S10. (a) The input morphology data at 𝑡 = 0.0024   (b) the corresponding 

PINN-learned morphology  and (c) the deviation between (a) and (b). (d) The input 

morphology data at 𝑡 = 0.02  (e) the corresponding PINN-learned morphology  and (f) 

the deviation between (d) and (e). 



 

 

Table S2. Data and PINN predictions at different time stages with the same interval of 0.0008. 

𝑡0  𝑡1  𝑆2 at 𝑡0 𝑆2 at 𝑡1 predicted 𝜒𝐹𝐻  relative error (%) corrected 𝜒𝐹𝐻
a 

0.0008 0.0016 0.0447 0.0552 3.44 13.92 4.01 

0.0016 0.0024 0.0551 0.0625 3.58 10.45 3.97 

0.004 0.0048 0.0722 0.0752 3.76 5.87 4.00 

0.0064 0.0072 0.0805 0.0818 3.82 4.43 4.01 

0.0096 0.0104 0.0874 0.0896 3.83 4.17 3.99 

0.0128 0.01136 0.0942 0.0962 3.88 2.85 4.02 

0.0152 0.016 0.1018 0.1042 3.91 2.22 4.02 

0.0176 0.0184 0.1074 0.1091 3.88 2.83 3.98 

0.02 0.0208 0.1125 0.1127 3.90 2.44 3.98 

a. Corrected values are obtained from the correlation line in Figure 10(a). 

 

 


