
Y2013 Hands-on

Electron-Phonon Hands-On

0. (DFT calculation  with pwSCF)... Not today!

1. Calculation of Polaronic corrections

2.Calculation of generalized Eliashberg 

Functions

3.Linewidths & Finite temperature absorption
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Inputs & runlevels (Polarons)

[LR] runlevel: yambo_ph -g n -s p

Electron-Phonon
correlationsNewton Solver
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Calculation of the Fan Self-Energy
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Polarons

On-The-Mass-Shell approx (HAC)

QuasiParticle approximations

En k=ϵnk+Zn k(Σnk
Fan(ϵnk)+Σn k

DW )
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Generalized Eliashberg function

g2FFAN (ω)=∑q λ
[
∑n '

∣gnn ' k
q λ ∣2 N q

−1

ϵn k−ϵn' k '
]δ(ω−ωqλ)

g2FDW (ω)=∑qλ
[
∑n '

Λn n' k
qλ (−2 N q)

−1

ϵn k−ϵn ' k
]δ(ω−ωq λ)

δ En k (β)=∫dω(g2 FFAN (ω)+g2 FDW (ω))(2B(ωq λ)+1)
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Random Integration Method approach (I)

Uniform Q-grid Random Q-grid
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Random Integration Method approach (II)

Analytical integration of the 

ionic potential divergence
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Steps for Finite-Temperature Bethe-Salpeter 
calculation:

0. DFT calculation (pwSCF)

1. Calculation of Polaronic corrections

2.Calculation of the screening function

3.Calculation of the BS matrix

4.Solution of the BS equation 
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Inputs & runlevels

[Xs] runlevel: yambo -b
[BSE/K] runlevel , yambo -o b -k sex
[BSS] runlevel , yambo -y i
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RIM (III): Energy integration
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