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Figure from: Sio et al., PRB 99, 235139 (2019)
Thu.2 Giustino
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Recap: ab initio theory of polarons
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Formation energy of a polaron in a BvK supercell (without self-interaction):

Sio et al., PRB 99, 235139 (2019)
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Recap: ab initio theory of polarons
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Formation energy of a polaron in a BvK supercell (without self-interaction):

Variational minimization:

Expansion in phonons and KS states:

Sio et al., PRB 99, 235139 (2019)



  

Ab initio theory of polarons in practice
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Ab initio theory of polarons in practice
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Generalized eigenvalue problem (Davidson diagonalization)



  

Polaron self-consistent loop
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Initial guess for init_plrn = 1
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Polaron self-consistent loop
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Initial guess for 

Convergence?No Yes Atomic displacements
Formation energy
Wave function

ethrdg_polaron

init_plrn = 1



  

Atomic displacements and wave function
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Convergence: conv_thr_plrn

Atomic displacements:



  

Atomic displacements and wave function
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Convergence: conv_thr_plrn

Atomic displacements:

Wave function:



  

Polaron formation energy
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Formation energy:

Figure from: Sio et al., PRL 122, 246403 (2019)

nkf1, nkf2, nkf3
nqf1, nqf2, nqf3



  

Polaron expansion coefficients
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interp_Ank_plrn interp_Bqv_plrn



  

Introductory exercises (LiF)
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Exercise 1: Hole polaron Exercise 2: Electron polaron



  

Exercise 3: Polarons in non-diagonal supercells
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Non-diagonal supercells can be obtained by solving the 
polaron equations in non-uniform BZ grids!



  

Exercise 3: Polarons in non-diagonal supercells
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scell_mat_plrn = .true.

scell_mat(1, 1:3) = -6, 6, -6
scell_mat(2, 1:3) = -6, 6,  6
scell_mat(3, 1:3) =  6, 6, -6



  

Exercise 4: Polaron energy landscape
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Variational minimization w/r wave function only:

Polaron formation energy for a particular displacement configuration:



  

Exercise 4: Polaron energy landscape
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Displacement configuration init_plrn = 6
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Exercise 4: Polaron energy landscape
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Displacement configuration init_plrn = 6

niter_plrn = 1



  

Exercise 4: Polaron energy landscape
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Hopping barrier for hole polarons in LiF:
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