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a puzzle for you

hint: the solution is contained
in one of the previous slides
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J. Phys. C: Solid State Phys., Vol. 5, 1972, Printed in Great Britain. © 1972

Electronic structure based on the local atomic

environment for tight-binding bands

R HAYDOCK, VOLKER HEINE and M J KELLY
Cavendish Laboratory, Cambridge, UK

Thursday, June 7, 2012



the Lanczos connection

9(w) = (o] (w — H) " {¢o)

o1 = 0
bnt1Pn+1 = (H—an)pn — bnon-1
(Prt1|Pnr1) = 1
an = (On|H|dn)




the Lanczos connection

9(w) = (o] (w — H) " {¢o)

¢-1 = 0
bn—|—1¢n—|—1 — (H — an)¢n bn¢n—1
<§bn+1‘¢n+1> = 1
/CLO bl 0 0 \

Thursday, June 7, 2012



the Lanczos connection

9(w) = (o] (w — H) " {¢o)

ag a1 ey, a3
s b b3 b2
/CLO bl 0 0 \
bl a1 bg 0
H = 0 bg a9 0

Thursday, June 7, 2012



the Lanczos connection

3

P2

d1

Al
h
o
Al
-~
)
c
S
3
>
@
°
7
-
S
<
T



the DFPT representation

(37,

\Y C

Thursday, June 7, 2012



the DFPT representation

FW) = D (Xeol@)lp2) bl + Yoo )03 (221

Cv




the DFPT representation




the DFPT representation




the DFPT representation




the DFPT representation




benzene, a benchmark

N=500

wlm y(w)

j\ U!% U\

US PP’s - Ecut=30 Ry

5 10 15 20 25
w [eV]

Thursday, June 7, 2012



benzene, a benchmark

N=500

wlm y(w)

J % M\/

US PP’s - Ecut=30 Ry

5 10 15 20 25
w [eV]

Thursday, June 7, 2012



benzene, a benchmark

wlm y(w)
\
P
< S~
—
<
< 2_
i
<
R ——
— <
<—
< —
al—
< —
i
< —
—

US PP’s - Ecut=30 Ry

5 10 15 20 o5
» [eV]




benzene, a benchmark

N=2000

wlm y(w)

US PP’s - Ec.t=30 Ry

5 10 15 20 o5
» [eV]

Thursday, June 7, 2012



benzene, a benchmark

wlm y(w)

j US PP’S - Ecut=30 Ry

5 10 15 20 25
w [eV]

Thursday, June 7, 2012



Thursday, June 7, 2012

wlm y(w)

benzene, a benchmark

experiment
N=2300

Y

Al
‘/" \/ hva

‘ Vv W

1

US PP’s - Ec.t=30 Ry

10

15 20
» [eV]

25



speeding up the convergence
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optical effects of intramolecular motion

absorption (arb‘i:t._“ynits)

L J 1 4 A T e >>" e
200 300 400 500 600 700 800
wavelength (nm)

absorption (arbit. units)

L1 PR R TR N TR TR S NN RN SN SN N SN S
200 300 400 500 600 700 800
wavelenath (nm)

absorption (arbit. units)

200300200 500
wavelength (nm

O.B. Malcioglu, A. Calzolari, R. Gebauer, D. Varsano, and S.B., JACS 133, 15425 (2011)
O.B. Malcioglu, R. Gebauer, D. Rocca, and S.B., CPC 182, 1744 (2011)
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no Coulombic tail in the eh interaction

& no Rydberg states in molecules
® no excitons in extended systems
& wrong charge-transfer excitations
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Quantum ESPRESSO 5.0
Version 5.0 of Quantum ESPRESSO is
available for download

1.05.2012

New web site is online
Old site is stil reachable at the following
address: testwp.qe-forge.it

Quantum ESPRESSO is an integrated suite of Open-Source computer

18aN0 codes for electronic-structure calculations and matenals modeling at the nanoscale. It is
Quantum ESPRESSO Events based on density-functional theory, plane waves, and pseudopotentials.
2012

2nd African School on ‘Electronic Structure
Methods and Applications' (ASESMA 2012)
Eldoret, Kenya, May 28 - June 8

Quantum esPresso Workshop, Pennsylvania
State University, Jun 25 - Jun 29

Joint ICTP-TWAS Caribbean School on
Electronic Structure Fundamentals and
Methodologies (an Ab-initio Perspective)
Cartagena, Colombia, August 27 — September
21

What | cannot compule, | do not understand (adapted from Richard P. Feynman Design by Incipk on WordPress
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WWWw.quantum-espresso.org

the home of innovation
in electronic-structure theory and simulation
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http://www.quantum-espresso.org
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J. Phys.: Condens. Matter 21 (2009) 395502 (19pp) doi:10.1088/0953-8984/21/39/395502

QuantuM ESPRESSO: a modular and

open-source software project for quantum
simulations of materials

Paolo Giannozzi'?, Stefano Baroni'?, Nicola Bonini*,

Matteo Calandra’, Roberto Car®, Carlo Cavazzoni’ 3,
Davide Ceresoli*, Guido L Chiarotti’, Matteo Cococcioni'’,
Ismaila Dabo'!!, Andrea Dal Corso' >, Stefano de Gironcoli' >,
Stefano Fabris' 3, Guido Fratesi'’>, Ralph Gebauer'-'°,

Uwe Gerstmann'“, Christos Gougoussis’, Anton Kokalj'- !>,
Michele Lazzeri’, Layla Martin-Samos', Nicola Marzari®,
Francesco Mauri’, Riccardo Mazzarello'®, Stefano Paolini*°,
Alfredo Pasquarello!”'®, Lorenzo Paulatto'?, Carlo Sbraccia'",
Sandro Scandolo''°, Gabriele Sclauzero'-’, Ari P Seitsonen’,
Alexander Smogunov'?, Paolo Umari' and

Renata M Wentzcovitch'%1°

Thursday, June 7, 2012



IOP PUBLISHING JOURNAL OF PHYSICS: CONDENSED MATTER

J. Phys.: Condens. Matter 21 (2009) 395502 (19pp) do1:10.1088/0953-8984/21/39/395502

QuantuM ESPRESSO: a modular and
open-source software project for quantum

SimulatiTmemi&u ot es

Paolo Giannozzi'?, Stefano Baroni'-*, Nicola Bonini*,

-’7’

Matteo Calandra’, Roberto Car®, Carlo Cavgzzoni’®
Davide Ceresoli*, Gai iapgtti’ Matt cliofi'’,

Ismaila Dabo'!, Agiiﬁﬁéfaf rlutlil’z O 1 O
Stefano Fabris' >, al Gd®a !

Uwe Gerstmann'“, Christos Gougoussis®, Anton Kokalj' ',

Michele Lazzeri’, Layla Martin-Samos', Nicola Marzari®,

Francesco Mauri’, Riccardo Mazzarello'®, Stefano Paolini*°,

Alfredo Pasquarello!”'®, Lorenzo Paulatto'’, Carlo Sbraccia'",

Sandro Scandolo'-'?, Gabriele Sclauzero'*, Ari P Seitsonen’,

Alexander Smogunov'’, Paolo Umari' and
Renata M Wentzcovitch!*!°

Thursday, June 7, 2012



Quantum ESPRESSO: a global community




Quantum ESPRESSO: a global community

Thursday, June 7, 2012



Quantum ESPRESSO: a global community

Thursday, June 7, 2012



Quantum ESPRESSO: a global community

Thursday, June 7, 2012

Africa

(0]
Other a%

11%

Russia
20%

Middle East
Latin America 20%

15%

Japan 18%




M Folks/
kel P

these slides at

http://talks.baroni.me



http://talks.baroni.me
http://talks.baroni.me

