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Figure S1. The ELF changes (a) of key steps, the Muliken population units distribution (b) and the 

ADCH charge changes of key steps in negative (c) and positive (d) thiophene polymer, 

respectively.  

 

 

Figure S2. The difference of ADCH charge in the AIMD process of neutral thiophene 

oligomer. 
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Figure S3. The TPA spectra of different length of neutral and charged thiophene polymer (a) and 

the relationship of unit length of thiophene polymer and excitation energy of main absorption peak 

(b). 

 

 

Figure S4. The OPA transition characteristic of neutral (a, d), positive (b, e) and negative (c, f) 

thiophene polymer (n=4 and n =8), respectively. 



 

Figure S5. The first and second step transition characteristic in TPA of neutral (a, d), positive (b, e) 

and negative (c, f) thiophene polymer (n=4), respectively. 

 

 

 

Figure S6. The first and second step transition characteristic in TPA of neutral (a, d), positive (b, e) 

and negative (c, f) thiophene polymer (n=8), respectively. 

 


