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Abstract

The exciting code is a density-functional theory (DFT) and excited-
states package based on the linearized augmented plane-wave (LAPW)
method. It can be applied to all kinds of materials, irrespective of the
atomic species involved, and also allows for the investigation of the core
region. exciting is an open source code. The exciting hydro-
gen release can be obtained from http://exciting-code.org. The
exciting project encourages contributions from the community. Auto-
mated tests, distributed version tracking, a flexible build system, online
documentation, and the extensible XML input file format, form a solid
basis for a distributed code development. Focusing on the latter, XML
provides two basic advantages: One comes with the schema language,
XML Schema, which allows for a formal description of the input file for-
mat. This schema can be used to validate the input file with standard
validation tools. In addition, one can generate documentation, parsing
code, and an user interface from one source. Being machine and human
readable, XML is the optimal file format for data output as well. Appli-
cation specific file formats are then generated in a separate step through
templates. All these ideas are exploited in the exciting@web database,
a newly developed software suited to publish DFT data on the internet
and also providing an interactive interface to the exciting code.
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We are happy to present exciting hydrogen, the first official release
of the exciting code. It is a full-potential all-electron density-
functional-theory (DFT) package based on the linearized augmented
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We particularly focus on excited state properties, within the framework of
time-dependent DFT (TDDFT) as well as within many-body perturbation
theory (MBPT).

Discussion Forum

Development

Have a look at the features which are already implemented or are in the

People development process.

Roadmap
We are also working on tools, interfacing exciting with packages
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operating on the next higher length scale.

Bug Reports

exciting is developer-friendly through a clean and fully documented
programming style, a modern source-code management, a dynamical
build system, and automated tests. At the same time it is user-friendly,
comprising various tools to create and validate input files and to analyze
results.

Releases

Download

Events

Powerful packages are nourished from world-wide collaborations. Hence
we are aiming at an open, transparent development process and
encourage contributions from outside.

edit this panel | manage| recen
changes

Contact us if you want to join the developers team! Read more about the
current developments and the history of the code.

20.09.2009, the exciting team
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Features

General

High precision all-electron DFT code based on the FP-LAPW method

including local-orbitals
Various XC functionals available
Calculation of forces and structural optimization

Treatment of magnetism in the most general way, including spin-orbit
coupling and non-collinear magnetism

Plotting of band structure, Fermi surface, charge density, potential
etc. (1D, 2D and 3D)

Visualization with xmgrace and XCrySDen supported

MPI parallelization, as well as optimization for multithreaded numeric
libraries (BLAS LAPACK)

Simple to use: just one input file required

XML inputs / outputs

Excited states

% Macroscopic dielectric function within time-dependent DFT and the

Bethe-Salpeter equation

% Available exchange-correlation kernels: RPA, ALDA, long-range con-

tribution model-kernels, BSE-derived kernel

% RPA and ALDA loss function for finite momentum transfer g-vectors

Programming

% Clean and simple code structure — ideal for development
% Git repository

% Full LaTeX documentation included with every subroutine

LAPW

In the linearized augmented plane-wave (LAPW) method the unit cell
of the crystal is divided into two different types of regions. The first
one, called the muffin-tin region, consists of spheres centered around
the atoms, while the second one, called the interstitial region, consists
of the remaining part of the unit cell. In the muffin-tin spheres the basis
consists of atomic like functions to account for the rapid changes of the
wave function in this area, whereas in the interstitial region the basis
functions are plane waves, since the wave function changes only slowly
at some distance from the atomic sites.
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The LAPW basis set is specially designed to describe the wave function
of all electrons in the full potential of a periodic solid, which makes it a
highly accurate method and also allows for the investigation of the core
region.
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Current Developments

% Stress tensor (Pasquale Pavone)

Elastic properties (Pasquale Pavone)

Phonon dispersion (Stephan Sagmeister)

Van der Waals density functional (Dmitrii Nabok)

k.pOLAPW (Jiirgen Spitaler in collaboration with, KTH Stockholm)
ATAT @exciting (Jiirgen Spitaler)

GW (collaboration with FHI Berlin)

Graphical user interface (Christian Meisenbichler)

XML Output

exciting writes data in XML format. These XML files may be trans-
formed to many target formats using XSLT. exciting comes with a
selection of XSLT templates e.g. for inputs to visualization tools. XSLT
iIs a language specifically designed for that purpose. Therefore templates
can be developed very efficiently.

Transformations
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Definitions

XSLT, the XML Stylesheet Language Transformations [1], is a language
designed to transform XML into other formats with so called tem-
plates. It is in itself expressed in XML and is a functional, declarative
language.

XForms is a W3C recommendation for creating forms on XML data [2].
It is an embedded language with XML syntax. The rendering of the
forms in a web page may be done with a browser plugin or by trans-
lating it into HTML and javascript by an application on the server.
XSLTForms is one way to do this.

XSLTFormsis a template and a javascript library that allows for ren-
dering XForms in HTML and javascript [3].

XML Schemais a schema language for XML. It allows to define the
grammar and datatypes of an XML file format.

XML Databases such as exist-db [4] are applications designed to ef-
ficiently store and query XML data. The standard query language is

XQuery.

® Files:| description.xml || input.xml || Y.xml || Ba.xml || Cu.xml || O.xml Files:| Ag APWIo.xml || geometry.OUT.xml || info.xml || bandstructure.xml
=7 Add attribute to input
title geometry.OUT.xml || info.xml description.xml | | input.xml
FedC1 w
Other Formats:|show xml || XSF || CML || wien || saroup Other Formats:| show xml || Grace || ASCII

code is transformed to

exciting@web
exist-db HTML by the XSLT-
Forms XSLT style sheet.
input _jCalculation o The generation of the

editor services

The excitingOweb ap-
plication consists of a
GUI to edit and create
exciting input files, an
interface to submit and
monitor exciting cal-
culations, as well as a
database to store, query,
and visualize data.

The graphical user inter-
face (GUI) is generated
from the XML Schema
of the exciting input
file. The Schema is used
to generate XForms code
with a custom XSLT
style sheet. This XForms

GUl from the schema
has the advantage that it
keeps the GUI up to date
with the development of
the exciting code au-
tomatically.

XML Schema
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Band Structure of Ag

ngridk:

(Add: do |

Decides if the groundstate run is skipped, calculated from scratch,
or continued from the file STATE.OUT.

{ Add: rgkmax |

The parameter rgkmax implicitly determines the number of basis
functions and is one of the crucial parameters for the accuracy of
the calculation. It represents the product of two quantities:

the smallest of all muffin-tin radii, and |G + k|mqz, the

maximum length for the G + k vectors. Because each G + k vector
represents one basis function, rgkmax gives the number of basis
functions used for solving the Kohn-Sham equations. Typical values
of rgkmax are between 6 and 9. However, for systems with very
short bond-lengths, significantly smaller values may be sufficient.
This may especially be the case for materials containing carbon,
where rgkmax may be 4.5-5, or hydrogen, where even values
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between 3 and 4 may be sufficient. In any case, a convergence
check is indispensible for a proper choice of this parameter for your

system!

excitingOweb provides an interactive input file edi-
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tor (GUI). It can add elements and attributes without
reloading the page. The elements and attributes are
selected from collapsible panels which show the pos-
sible choices along with the documentation. The re-

sult is an interactive application that guides the user
through setting up the input.

The input editor can load any valid input file. It covers
all the functionality of the code, because it is automat-
ically generated from the schema.

the documentation.
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