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● 11.00-11.45   Introduction to the Yambo code: Past, 
Present and Future (D. Sangalli)

● [2] 11:45-12:30   Theoretical spectroscopy: GW and 
ARPES (A. Ferretti)

● [3] 14.00-14.45  Yambo parallelization: strategies & 
performances (Sangalli)

● [4] 14:45-15:30   HPC use cases: electronic and optical 
properties of gaphene nano-ribbons     (A. Ferretti) 
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Yambo: an ab initio tool for excited state calculations,
A. Marini, C. Hogan, M. Grüning, D. Varsano,

Comp. Phys. Comm. 180, 1392 (2009). 
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A new paper
coming soon ...
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www.yambocode.org

Planewave
Pseudopotential codes:

Interfaces
ManyBody perturbation Theory

Timedependent density 
functional theory

Theory

Different projects

Libraries

Developers

What is yambo ?

IOIO
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www.yambocode.orgApplications

Dedicated User Forum
Online documentation

and tutorials

SchoolsProperties

GPL
Quasiparticles
Optical absorption
Electron energy loss
Magneto optical properties
Electronphonon coupling
Surface spectroscopy

DEVELOPMENT / PRE-GPL
Out of equilibrium dynamics
Multilevel parallelization

What can yambo do ?
Community &
Publications 

Growing community 
of users using 
Yambo for fore
front research. 
More than 200 
publications.

Support & reach out

Git
repository
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More: QP lifetimes and QP weights, Satellites

Γnk=ℑ[Σnk ] Z nk=[1−
∂Σnk (ω)

∂ω
]
−1

ℑ[Gnk (ω)]=ℑ[Gnk
0
(ω)−Σnk (ω)]

−1
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−ℑ[Gnk(ω)]

Basic ingredients
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Quasi-Particle energies (HF, Cohsex, GW)
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single
layer

QP corrections

SO splitting

QP and BSE with SOC



  

BSE spectrum

Exciton @ 2.0 eV

QP and BSE with SOC

QP corrections

SO splitting
~ 0.15 eV

single
layer

Only available code able to
do MBPT with full SOC
(i.e. non perturbative) Exciton @ 3.0 eV
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Silicon Nano-Crystals
440 Si atoms + 272 H atomsc
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Carriers multiplications
lifetimes

Γnk=ℑ[Σnk ]

Lifetimes in nanostructures

As a function of energy and space separation

Silicon Nano-Crystals
440 Si atoms + 272 H atomsc



  

D. Sangalli et al. Phys. Rev. B 86, 125139 (2012)

Need the off-diagonal
dielectric function

More: magneto-optics

Needs to fully account for the
spinorial wave-functions

Fe

Co
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How it works

ypp 5. Post-processing with ypp

Exciton @ 2.0 eV

Exciton @ 3.0 eV



outline

Motivations and history

The code: the structure of yambo

Applications: few examples

Users view: how it works in practice

Future: new developments and more



  

Non-equilibium physicsNot y
et

GPL

3 - Probing

1 – Photo-excitation process 2 – relaxation

electron

hole

3 – Probing
(Transient aborption)



  

Non-equilibium physicsNot y
et

GPL

1 – Photo-excitation process 2 – relaxation

electron

hole

3 – Probing 
(photo-emission)



  

Non-equilibium physicsNot y
et

GPL

1 – Photo-excitation process 2 – relaxation

electron

hole

3 – Probing 
(photo-emission)

Propagate the equation of motion of the NEQ Green function

i∂tGnmk
< (t , t)−[H QP

eq +ΔV H+ΔΣ xc
st +U ext ( t) ,G<( t , t) ]nmk=S nmk (t)

GKBA approximation and more
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D. Sangalli, and A. Marini,
Europhysics Letters 110, 47004  (2015) 



  

www.yambo-code.org
en.wikipedia.org/wiki/YAMBO_code

www.facebook.com/yambocode

plus.google.com/+YambocodeOrgPage

Thank you for your attention

github.com/yambo-code
github.com/henriquemiranda/yambopy
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