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Motivations and experimental evidences
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The Ab—1Initio non—equilibrium
Green's tunction approach
(AINEGF)
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The Baym—Kadanoff equation in a DFT Framework (1)

Any observable is a functional of the Green's functions ( G)
DFT (Ab=1Initfio) NEGF theory

Perturbations
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Kadanoff & Baym
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Kadanoff—Baym *statistical Mechanics® (1444)
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The lesser Green's function is
evolved in fime by solving The BKE
for a given self—energy (see later)
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The inferaction with the (one or more) laser
fields is infroduced in the length gauge
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Boundary conditions and lesser and
refarded Green's funclions are written
in The KS basis
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Phonons E—h palrs
Electron—Phonon Electron—Electron
scattering scattering

+ Massive approximations
+ number—crunching technigues




The NEGF kernel:
Electron—phonon and
electron—electron scatterings
from an Ab—1Initio presepective
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Electron—Electron scaﬁermq " approximation
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Intraband scattering, It takes Dominant process in the low carriers
confributions ONLY from the photo— density, It takes contributions also
excifed electrons., I1s strength goes from the unperturbed electrons, But
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The electron—phonon ouT—o —eq,m/br/um Lernel

HOLE
Lifetime

ELECTRON THERMAL

Litetime Lifefime
Ouf w(T) =Y T ) (A= F o (T)) =y T ) o (T) = w1t (B, T)

p _ rnk+ I_‘mk—q P = Fnk+ ka—q

- h—ab =

ph—emit — . e ko —Enk 0 2 ph—a ” - mk—q  “nk  “gi
(r +T ) € e+, (Cy+ T ) C E~ O

2

Z m|gnmk >
y(h)(T): 1 ph abfmk q <

N

Pph—emit<1_fmk q<T)>
q > (mk—q)

The thermal lifetime includes both kinds of scatterings weighted by the
phonon occupation, IT is vanishing at zero femperature and it works fo
create a quasi—equilibrium finite temperature state



Ultratast Carrier Relaxation in Si:
Intfravalley Scattering and Energy
Relaxation of photoexcited
Electrons
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Intra—valley scattering in Bulk Silicon (1) ta. marini, in prepavation
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Intra—valley scattering in Bulk Silicon (I1I)
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Intra—valley scattering in Bulk Silicon (I11)
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Conclusions., . .

The AINEGF represents a new approach
that can, potentially, extend the power
of DFT—based methods in the new
fields of ultra—tast phenomena (even
sub—femtosecond)
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Yambo hands-on tutorial on electronic and optical excitations: from basic to
advanced applications

April 8-12, 2013, CECAM headquarters in Lausanne (Switzerland)
http://www.cecam.org/workshop-0-870.html
http://www.yambo-code.org/Yambo2013/index.php

This 5-day hands-on tutorial will give participants the chance to learn both state-of-the-
art approaches (GW, TD-DFT and BSE) as well as cutting edge topics and applications
(electron-phonon coupling, magneto-optical effects and surface spectroscopies) as
implemented in Yambo, a powerful, open-source ab-initio code interfaced with several
DFT packages (including Abinit and quantum-ESPRESSO).

Lectures on the foundations of the theoretical methods will be complemented by
technical ones on numerical and computational aspects. A significant part of the school
will be dedicated to hands-on tutorials, where participants will be given the opportunity to
carry out excited state calculations on several paradigmatic systems under the guidance
of the Yambo code developers themselves.

Deadline for application is on March 1, 2013.
The number of participants will be limited to approx. 30.

The organization will partially cover the expenses of the participants.
Acceptance decisions will be made within 1 week after the deadline.




