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Derivation of the force applied to nuclear α contributed from the electron dynamics part

( ) ( )- ˆdynamic Ht t
αα ψ ψ≡ ∇RF : 

1) ( ) ( )t tψ ψ∇
R

 

( ) ( ) ( ) ( ) ( ) ( )†

†

n m n m n m

mn mn

nma at t t t t ta aψ ψ ϕ δϕ∗= =

=

∑ ∑
A A

 

( ) ( ) ( )† † 0t tψ ψ∇ ∇ ∇= + =
R R R

A A A A

 
2)  

mα
∇R ò : 

After expanded on the atomic basis, the matrices equation =HC SCE is obtained (see 

main text), diagonalizing the Hamiltonian, we get 
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4) The force dynamic

αF from the dynamic part can be written as:  
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Figure 1S Charge distribution for the polymers at the initial time which is highlighted by 

the red color 
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Figure 2S Convergence test for diffusion distance in DPP_CBZ copolymer with 50, 100 

and 200 trajectories 
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Figure 3S the density of states from 32 orbitals, HOMO and Gaussian fit for HOMO distribution 



0 10 20 30 40 50 60 70
0.2

0.3

0.4

0.50

0.55

0.60

 DPP_f3T

 DPP_BDT

 DPP_NPT

 DPP_CBZ

b
an

d
w

id
th

(e
V

)

time(fs)

 LPPP

 DPP_DPP

 DPP_cTT

 DPP_cDT

55meV

20fs

 

Figure 4S time evolution for the bandwidth with contribution from 32 molecular orbitals 
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Figure 5S the carrier mobilities versus bandwidth for the conjugated polymers 

 


