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Plan of the morning
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WEST: structure of the code

G�
KS in Eq. (6). In the following sections we describe in detail all the steps outlined in

Fig. 1. The separable form of WRPA is given in Sec. 2.1. Calculation of the polarizability

and the spectral decomposition of the dielectric matrix are described in Sec. 2.2 and 2.3,

respectively. Matrix elements of GKS and WRPA are then obtained without the explicit

use of empty electronic states and simultaneously at several frequencies by using a deflated

Lanczos technique, described in Sec. 2.4. Finally the frequency integration is carried out by

introducing a contour deformation method, as described in Sec. 2.5. The use of the analytic

continuation used in the original method of Ref. [39,40] is thus avoided.
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Figure 1: (Color online) Schematic representation of the steps involved in the calculations of
quasiparticle (QP) energies, within the G0W0 approximation, using the method proposed in
this work. The KS energies (✏i) and occupied orbitals ( i) computed at the DFT level are
input to the PDEP algorithm, which is used to iteratively diagonalize the static dielectric
matrix (✏�1) at zero frequency. The set of eigenvectors {�n} constitutes the basis set used
to compute both G and W at finite frequencies with the Lanczos algorithm. The frequency
integration of Eq. (3) is carried out using the contour deformation technique. The frequency
dependent matrix elements of the electron self-energy are thus obtained and introduced in
Eq. (5) to compute the QP energies EQP

i .

2.1 Separable form of the screened Coulomb interaction

In order to solve equation Eq. (5) and obtain QP energies, one needs to compute the matrix

elements of the electron self-energy between KS states, which in the G0W0 approximation is

given by Eq. (3). The Green’s function may be expressed in a fully separable form using its
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Without Empty STates

M. Govoni, G. Galli, J. Chem. Theory Comput.  11, 2680 (2015)

WEST builds on 
QuantumEspresso 

pw.x

wstat.x

wfreq.x

We are currently coupling WEST & Qbox

westpp.x

westpy.py

Calculation of the 
dielectric screening 

(Iterative diagonalization)

GW calculation

Post-processing

Python plotting suite
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WEST: ask the team!

TeamGiulia Galli

Ikutaro Hamada
Peter Scherpelz Ryan McAvoy

He Ma

Huihuo Zheng

Nicholas Brawand
Marco Govoni

Han Yang

N. Linh Nguyen
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Ready?
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wstat.x
wfreq.x XC
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Let’s start!
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1) Connect to midway.rcc.uchicago.edu 
ssh -Y midway.rcc.uchicago.edu

2) Copy the material for the Hands-on to you local directory 
cp -r /project2/miccom-school/WEST .

3) Start an interactive session 
sinteractive --partition=sandyb --

reservation=miccom-school --ntasks=8 --

time=4:00:00 --account=miccom-school

4) Execute the file run_me to start Jupyter notebook 
./run_me

http://midway.rcc.uchicago.edu
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Vertical Ionization Potential
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GW-full, GW-linear
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GW-full

GW-linear
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Information contained in the self-energy
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A. Gaiduk, M. Govoni, R. Seidel, J. Skone, B. Winter, G. Galli, 
JACS Comm. 138, 6912 (2016) 

Martin, Reining, Ceperley,  
Interacting Electrons

Fetter, Walecka 
Quantum Theory of Many-Particle Systems
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www.west-code.org
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