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More...



  

Basis set



  

The basis: KS and plane-waves 1/2

KS Bloch functions KS basis set
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The basis: KS and plane-waves 2/2



  

Properties



  

Linear optical response

Electrons are excited from valence
to conduction bands  

EELS reflectivityMOKEDichroism



  

Electrons are excited from valence
to conduction bands  

Unfortunately these excitations are
not independent 

Local field effects 1/2



  

ψ(t)

ρ(t)

V Hartee(ρ)

Local field effects 2/2



  

TDDFT

...or in e-h space (Casida eq.)...

… in g-space...



  

+ -=

G. Strinati, Rivista del Nuovo Cimento, 11, 1 (1988)

Excitons



  G. Strinati, Rivista del Nuovo Cimento, 11, 1 (1988)

Solving the Bethe-Salpeter equation

Matrix size = Nv x Nc x N-kpoints

● Small size (Lapack)

● Medium size (Scalpack, Magma,etc..)

● Big size (Haydock + Slepc)



  
Aryasetiawan, F., & Gunnarsson, O. The GW method. 
Reports on Progress in Physics, 61(3), 237.(1998). 

GW is the first order 
correction in terms of 
screened interaction

Quasi-particle band structure 1/2



  

Quasi-particle band structure 2/2



  

Quasi-particle band structure 2/2



  

Non-linear response



  

The Hamiltonian makes the difference

H eff=hk
0+Δhk+V H [Δρ]+Σsex [Δ γ ]



  

Low dimensional systems
What you would like to 

simulate

The image is for illustrative purposes only.
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Low dimensional systems
What you would like to 

simulate
Solution:

Coulomb cutoff
What you really simulate

The image is for illustrative purposes only.



  

Temperature

Many-Body Effects on the Zero-Point Renormalization of the Band 
Structure

G. Antonius, S. Poncé, P. Boulanger, M. Côté, and X. Gonze
Phys. Rev. Lett. 112, 215501 (2014)



  

Temperature 1/2

Many-Body Effects on the Zero-Point Renormalization of the Band 
Structure

G. Antonius, S. Poncé, P. Boulanger, M. Côté, and X. Gonze
Phys. Rev. Lett. 112, 215501 (2014)



  

Temperature 2/2



  

Temperature 2/2

H Kawai, K Yamashita, E Cannuccia, A Marini
Physical Review B 89 (8), 085202 (2014)



  

Exciton-phonon (see Fulvio P. talk) Magnons (Alejandro M. S. et al.)



  

Typical Yambo calculation



  

Yambo calculation in 5 steps
Self-consistent DFT 



  

Yambo calculation in 5 steps
Self-consistent DFT Non-Self-consistent 



  

Yambo calculation in 5 steps
Self-consistent DFT Non-Self-consistent 

Import in Yambo



  

Yambo calculation in 5 steps
Self-consistent DFT Non-Self-consistent 

Import in Yambo

Yambo setup

r_setup



  

Yambo calculation in 5 steps
Self-consistent DFT Non-Self-consistent 

Import in Yambo

Yambo setupYou can run you 
calculation

r_setup



  

Input and command line

https://wiki.yambo-code.eu/wiki/index.php?title=First_steps:_walk_through_from_DFT(standalone)
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What you really calculate?



  

Input and command line
yambo -F yambo.in_IP -o c

Linear optics  (IP) – Input generation

Linear optics  (IP) – Run calculation
yambo -F yambo.in_IP

LiF



  

Post-processing



  

YamboPy 1/4



  

YamboPy 1/4



  

YamboPy 2/4: visualization



  

YamboPy 3/4: exciton analysis



  

YamboPy 4/4: workflow

https://www.youtube.com/watch?v=gStCeigSXS0



  

Installation

Required libraries (included in Yambo)

● Lapack/Blas
● NetCDF (to be removed soon)
● HDF5

Optional libraries

● Scalapack
● Slepc/Petsc
● Yaml/Magma etc….

Installation instructions

● Linux Ubuntu/LinuxMint
 (gfortran| intel | nvdia)

● MacOSX (ARM)
● Machine specific (Leonardo, Irene,..)

Installation instructionsVirtual Machines
VirtualBoxDocker

Spack



  

Thank you for your attention

https://www.youtube.com/@yambocode2721

https://www.yambo-code.eu/ https://wiki.yambo-code.eu/wiki/index.php/Main_Page

https://www.yambo-code.eu/forum/
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