FHI- alms

The ab initio materials
simulation package

The Basics of FHI-aims

James A. Green, Konstantin Lion, and Andrei Sobolev

Molecular Simulations from First Principles (MS1P) e.V., Berlin, Germany

. .1 Hands-on Workshop on Electronic-Structure Theory and
Sasties  Artificial Intelligence for Materials Science

2025 & Nov. 5-8, 2025 © Shanghai, China




The FHI-aims Code
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Original and Roadmap Paper

“Original” FHI-aims implementation paper (2009):

Computer Physics Communications 180 (2009) 2175-2196

Ab initio molecular simulations with numeric atom-centered orbitals

Volker Blum *, Ralf Gehrke, Felix Hanke, Paula Havu, Ville Havu, Xinguo Ren, Karsten Reuter,
Matthias Schefiler™

Fritz-Haber-Institut der Max-Planck-Gesellschaft. Faradayweg 4-6. D-14195 Beriin. Germany Read the FHI-aims

roadmap on arXiv
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Gallandi, Alberto Garcia, Ralf Gehrke, Simiam Ghan, Luca M. Ghiringhelli, Mark Glass, Stefan Goedecker, Dorothea Golze, Matthias Gramzow, James A. Green, Andrea Grisafi, Andreas Grineis, Jan Glnzl, Stefan Gutzeit,
samuel J. Hall, Felix Hanke, Ville Havu, Xingtao He, Joscha Hekele, Olle Hellman, Uthpala Herath, Jan Hermann, Daniel Hernangdmez-Perez, Oliver T. Hofmann, Johannes Hoja, Simon Hollweger, Lukas Hormann, Ben
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FHI-aims roadmap 2025 paper : 30+ sections, 200+ authors

Roadmap on Advancements of the FHI-aims Software Package
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What Can You Do With FHI-aims?
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Where Can You Find FHI-aims?

https://fhi-aims.org/
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22ie% Learn more Cet the code News  GUI Resources Who We Are

FHI-alms

The ab initio materials
simulation package

FHI-aims. All-electron electronic structure theory with
numeric atom-centered orbitals.

Get the code = Online tutorials § Quick overview of FHI-aims

New FHI-aims 250822 Release

Download now!

Highlights ¥
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Extensive and Growing List of Tutorials

https://fhi-aims-club.gitlab.io/tutorials/tutorials-overview/

@ fhi-aims-club.gitlab.io/tutorials/tutorials-overview/

GitLab
wo ¥0

FHI-aims tutorials: Overview Q, Search

Welcome to the FHI-aims Tutorials Overview Page! TibleraFuamimis

Fundamentals of FHI-aims
Machine Learning

Please use this site to navigate through the available FHI-aims tutorials. Beyond DFT methods in FHI-aims

Motion of atoms

FHI-aims is a general-purpose, efficient electronic structure code that treats all electrons and potentials without shape Linear Response Methods

approximations and with flexible settings allowing for simple, fast as well as high-precision simulations. In additions to the tutorials, Rliiittio T hermmdlytranmics

the full code manual as well as the FHI-aims gitlab site contain much more and detailed information about the code and its usage. Embedding

Support for FHI-aims in a graphical interface for materials science, GIMS, is available online. .
FHI-aims in complex workflows

For the fastest start, check out our six-minute video introduction to FHI-aims. Spectroscopy
Real-Time TDDFT

Nuclear Quantum Effects

Fundamentals of FHI-aims

This first section is all about fundamental aspects of running FHI-aims simulations for atoms, molecules, solids, and surfaces.

e Building the FHI-aims Code

Like it or not, the first step to running FHI-aims is to have a binary executable that is compiled for the computer on which it is
supposed to run. If you already have access to a compiled binary of FHI-aims, you can go straight to the next tutorial, Basics of
Running FHI-aims.

e Basics of Running FHI-aims

Learn about running FHI-aims for molecules (spin-unpolarized/-polarized) and solids. The syntax of the input files and the
structure of the output files is explained. Find out how to request a structure optimization and to request the calculation of band
structure and DOS for solids.

MSI1P e.V. - Shanghai, China - 05.11.2025


https://fhi-aims-club.gitlab.io/tutorials/tutorials-overview/

FHI-aims Website

https://fhi-aims.org/
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The ab initio materials
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FHI-aims. All-electron electronic structure theory with
numeric atom-centered orbitals.

Get the code = Online tutorials " Quick overview of FHI-aims

New FHI-aims 250822 Release

Download now!
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Getting the Code

Get the code

Y uses of the aim

In principle, FHI-aims can also be built as a library. In that case, aims

e o ..,-_ - == -

For Academia and Com

ﬁ' e, =

For Industry For Cloud Computing

FHI-aims is developed by a large community of scientists worldwide, without whom this code would not exist. Licenses for academia and industry can be obtained
from the nonprofit association Molecular Simulations from First Principles (MSIP) eV. In addition, we also offer support for cloud computing with FHI-aims. For
more details, click on the appropriate field above. If you have any questions, please contact aims-coordinators@mslp.org [#.

Any FHI-aims license revenue that MSIP receives goes back into development, maintenance and community support of the FHI-aims project.

MS1P e.V. - Shanghai, China - 05.11.2025



Getting the Code

Academia and Community

FHI-aims is a code based in academia, created by a large community. And yes, we want to you use FHI-aims, and we are immensely grateful to anyone who
chooses to contribute to the code. Please follow the steps below.

For members of a group that already holds an FHI-aims license

Please register for access at the Registration site (aimsclub). In order to register, you will need the user |ID (and approval) of the main license holder, most likely
your group leader or Pl.

We invite you to become part of an active community. TE .-  FHI-aims GltLab serverrﬁ : ?- -ai , are effectively the main support sites
for the code. We need to manually invite users to those (Ussissassnseasnaasy adbaaad - s vor Slack workspace and GitLab
access by e-mailing: aims-coordinators@mslp.org [4.

For external groups that do not have an FHI-aims license yet

We look forward to having you as a part of our active FHI-aims community. To obtain FHI-aims, you need to obtain a license from Molecular Simulations from
First Principle eV. [MSIP eV.). We offer these types of licenses:

Academic license

Use of FHI-aims in an academic setting by a single research group (at a university, non-profit research labs, etc.), with:

up to five users - price: 2,000 Euro (+ VAT), PDF License Agreement &

up to 20 users - DFICE' 4000 Euro (+ VAT), PDF License Agreement &,

"r: elps to run the website, distribute the code, and other small things. It does not pay the code developers. Please fill in the
o a o 2ty case. If needed, add a handwritten change to the payment amount and send a short explanation to aims-
caordmatars@ms]p Drg IL"' In case of questions please contact aims-coordinators@mslp.org [4.

MS1P e.V. - Shanghai, China - 05.11.2025



Design Principles of FHI-aims

The Vision
Quantum mechanics-based simulations of real, complex

molecules and materials and their properties without a

priori precision and accuracy limitations.

 Key design choice: Which basis functions to use?

Gaussians

Gaussian, Inc. |

ORCA
TURBOMOLE

Plane Waves/ Numeric Atom-
Pseudopotentials Centered
Orbitals

ooooo 2

Je:ce
FHI-alims
The ab initio materia
simulation package

Is

° ABACUS

siesta
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Key Desigh Choice: Numeric Atom-Centered Orbitals

Basis Set Expansion

V(1) = chi%(’f‘) Pillm] (r) = uzy) - Y1 (2)
T
' Cutoff
u(r) : Potential

’ radius

MS1P e.V. - Shanghai, China - 05.11.2025
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......

How iIs the Basis Set Generated in FHI-aims?

llllllllllllllllllll
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 Solve radial Schrodinger eq on dense 1D logarithmic grid

1 d2 (14 1) '
- 2dr? | r2 - 0i(1) + Veut (T‘)_ ui(r) = €iui(r)
« Free atom like ”qu(”"') — vgeP;Tatom (T)

(minimal basis)

» Hydrogen-like ”07;(7") — Z/T

e Free ions, Gaussians etc

0 2 4 6 8 10 12 14
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Species Defaults in FHI-aims

FHI-AIMS
 In FHI-aims there are pre-calculated “species defaults” for
elements 1-102 which contain basis functions, but not only...
 Include parameters for: cut-off potential, RS
angular and radial grids, hartree potential,as . . « ..", -
well as species name, atomic mass, and L@,
atomic number R R R
¢ N “ r ¢ o °
".‘."..‘.ﬁ ..“l . "
. . -..l‘ . = . N N = |
 Pre-calculated defaults, ranging from A S MR
o o - S 3 v * . &, """ .‘: 4
fast-qualitative to meV-converged v ‘ RCSIPRAR
calculations (Total energy, DFT) ARSI LN DRI
, SR PARAEY YHI-
« Also freely user customizable IR I
« More later in practical aspects... NERIE N

15
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(0300
FHI-alms
The ab initio materials
simulation package

Why This Choice of NAOs?

Cutoff
Potential

radius
Versatile Precise + Accurate Scalable
Non-periodic and Flexible shape and all- Localizable NAOs - O(N)
periodic systems on electron description scaling.
same footing for DFT and correlated From laptops to HPC, and
methods (RPA, GW, ...) from tens to thousands of

atoms
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Examples of FHI-aims’ Precision,
Accuracy, Scalability and Versatility

/E

[ 5

%Et
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Quantum Espresso 5.1 plane waves

High Precision for DFT - “Delta Test"

Reproducibility in Density-Functional Calculations of Solids,

K. Lejaeghere . 68 coauthors! ..., S. Cottenier, Science 351, aad3000 (2016).

; E(V) for 71 elemental SO|IdS - 15 codes aII electron & 40 pseudopotentlal sets _:.

Code Basis Electron treatment
Wien2k 13.1 LAPW/APW+lo All-electron
: . : All-electron (scalar rel. atomic
FHI-aims 081213 NAO, tier2 ZORA)
Exciting (dev.) LAPW+xlo All-electron

SSSP accuracy (mixed
NC/US/PAW library)

VASP 5.2.12 plane waves PAW 2015
: . : All-electron (scalar rel., scaled
FHI-aims 081213 NAO, tier2 ZORA)
ELK 3.1.5 APW+|o All-electron

* Results: Marcin Dulak, DTU (Copenhagen)

Delta (meV)
O
0.2
0.2
0.3
0.3
0.3

0.3

Slide: Courtesy of V. Blum
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High Accuracy in Crystal Structure Prediction

\J

o-ﬁ‘..j

]

S
N '/

Molecular
structure

M
: Q“J g N
AP — T
= Efj

NF
Chemical W
formula ™

/

&

-,:-t\,
==
f

Crystal structures

-— DFT + MBD

(Free) energy

- Energy ranking

J. Hoja et al., Sci. Adv. 5, eaau3338 (2019)

L
L

Optimization Single point lattice Single point monomer
corrections (l) corrections (ll)
T+
// |/ | | Colorcode
- [ ] 1] eroceted
NN
/ / / / / @® Expensive ab initio

@® Very expensive ab initio

Supercell phonon Large supercell
calculation (harmonic correction
approximation) (1)
+(? +(? +(?

1D particle model H-stretch
very soft & imaginary Methyl group anharmonicity
mode correction rotation correction correction

D. Firaha et al., Nature 623, 324-328 (2023)

 Best performing method in the 7th Crystal Structure Prediction blind test:
Hunnisett et al., J. Acta. Cryst., B80, 517-574, (2024)

MS1P e.V. - Shanghai, China - 05.11.2025
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Scalability for Hybrid DFT

(6x6) PEPI Bi2 711s | 1671s
1600—— 3,383 atoms =

1,152 cores@16 nodes | with HSE-X forces on 64 nodes
75,100 basis functions 516s

Ice Xl (H20)s5,096

15,288 atoms
2,304 cores @ 32 nodes
122,304 basis functions

lllllllllllllllllllllllll
,,,,,,,,,,,,,,,,,,,,,,,,,
’’’’’’’’’’’’’’’’’’’’’’’’’’
,,,,,,,,,,,,,,,,,,,,,,,,,
1111111

800 -

{ 239s | 364s

llllllllllllllllllllllll

107s | 219s |

Paracetamol ‘ | - o
10,240 atoms | ‘ | —— e

2,304 cores@32 nodes - - _ \\\

101,888 basis functions
0 5 20 8 8 D04 T TS X T S T Ice XI (H20)10’192
30,576 atoms

4,320 cores @ 60 nodes
244,608 basis functions

— T

1001

Evaluation time per iteration (s)

%)
o

I

| il
32000

" 8000 16000
Number of atoms

23"

RESEARCH ARTICLE | JULY 11 2024

Efficient all-electron hybrid density functionals for atomistic
simulations beyond 10 000 atoms &

Sebastian Kokott &8 @ ; Florian Merz ©; Yi Yao @; Christian Carbogno © ; Mariana Rossi ©; Ville Havu;
Markus Rampp © ; Matthias Scheffler ©2; Volker Blum

'.) Check for updates

-+ Author & Article Information N ew
J. Chem. Phys. 161, 024112 (2024) o o
Implementation

https://doi.org/10.1063/5.0208103  Article history &

Original implementation:
S. Levchenko et. al., Comp.
Phys. Comm., 192, (2015), 60-69

4096

Evaluation time per iteration (s)

(83}
B

—a— 288 tasks
—e— 576 tasks
—e— 1152 tasks

W
r

[
(o))

Number of atoms
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Efficiency for Creating Machine Learning Datasets

62k
1. OE62 Dataset: SETREs e o)
: : : 31k
A Stuke et. al., Atomic structures and orbital energies of DFT PBEO (water)
61,489 crystal-forming organic molecules, Scientific Data,
7, 58, (2020)
v
Y
2.QcMLDataset:  (©) DeepMind 2. R S 0 o o S R [
% Br Vbl Mo ‘ot el R P g Ca [l N N e Rl X
I o Tc Ru g N S el e .
S. Ganscha et. al., The QCML dataset, Quantum chemistry 71 (72 73] |74 75/ 761 77, |78 79 (8081 " 82|83} 841 85 =
’ ’ . . . C Lu Hf Ta, W Re Os Ir Pt Au Hg Tl Pbl Bi’ Po At c
reference data from 33.5M DFT and 14.7B semi-empirical - = - Sl =Lk I 2
calculations, Scientific Data, 12, 406, (2025) o
57 58 59/ |60 61 62 63 64 65 66 67 68 69 70 -
La Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb
3. QCell Dataset: | o N |
Small Molecules Proteins Nucleic Acids Lipids Sugars lons Dimers
A. Kabylda et. al., QCell: Comprehensive S
Quantum-Mechanical Dataset Spanning o
Diverse Biomolecular Fragments, (2025) .?;‘f‘.‘
arxiv.org/abs/2510.09939
QM7X Fatty Acid Disaccharides
QCML GEMS f[r) ?'XZ?‘IQ fragments Glycosidic So:\c/)z;\‘tsed DdEiSrﬁZrzk
AQM 9 (with cholesterol)  linkages

Newly generated data

MSI1P e.V. - Shanghai, China - 05.11.2025 19




A Dive into FHI-aims: Modular and Versatile

External Workflow Drivers

T External drivers for
2 z p— .
- 2t ' E FHI-aims
R erf

FHI aims package
— — P
Electronlc Structure Driver
Numerlc Atom-centered Orbitals,

N) Integration, Resolution-of-ldentity,
Efﬂuent Exact Exchange Evaluation,
Analytical Force and Stress Evaluation,
DFT, Many-body Perturbation Theory

DFPT, Berry-Phase Evaluation, .

wie T 9w .
External Electronic Structure Libraries EXteI‘na| e|eCtr0n 1IC

@Qv
L
O

2
? Main “internal” FHI-
aims code

ELSI including: libXC I I
L) b X structure libraries
PEXSI, ... CC-aims interface to CC4S

MPI, BLAS, LAPACK, ScaL APACK, CUDA Linear algebra and
S : \
— hardware libraries

MS1P e.V. - Shanghai, China - 05.11.2025



Practical Aspects of FHI-aims
Calculations

MSI1P e.V. - Shanghai, China - 05.11.2025
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Input Files for FHI-aims

FHI-aims works on the command line with text based
input/output files. 2 Input files required:

geometry.in

Non-periodic:

atom 0.000000 0.000000 0.000000 O
atom 0.707000 -0.707000 0.000000 H
atom —-0.707000 -0.707000 0.000000 H

Periodic:

lattice vector 0.00000 2.71500 2.71500
lattice vector 2.71500 0.00000 2.71500
lattice wvector 2.71500 2.71500 0.00000

atom_frac 0.00000 0.00000 0.00000 S1
atom_frac 0.25000 0.25000 0.25000 S1

control.in

XC pbe

[Species defaults attached below]

XC
k_grid

[Species defaults attached below]

22



Species Defaults in FHI-aims : The Basics

species defaults folder in FHI-aims

) Fast, less accurate
light Used for quick pre-relaxations

: : Fast-ish, reasonably accurate
Intermediate Go-to for large structures and hybrid DFT

tiaht Slower, converged results
g meV/atom energy differences

Ilv tiaght Slowest, overconverged
really _tg Generally only for benchmarking

MS1P e.V. - Shanghai, China - 05.11.2025
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Basis Set Tiers

Is functions

ional basi

Is + addi

| bas

For all species defaults, basis

= Minima

Basis set

- which

into tiers
can be commented/uncommented for less/more accurate calculations

d

IONS are organize

funct

il
L)
=
(4]
e
i
-

10N _0CC

H o H o
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More Advanced Species Defaults for Specific Tasks

intermediate_gw
tight gw Additional auxiliary basis functions

o Specific basis sets for periodic GW calculations
really_tight_gw P P

NAO-VCC-nZ Correlation consistent” basis set for RPA, MP2, or

GW
l. Y. Zhang et al., New Journal of Physics 15, 123033 (2013)

Tier?2 augz FHI-aims’ tier2 basis sets plus Gaussian
— augmentation functions for neutral excitations

(BSEOGW, LR-TDDFT)
C. Liu et al., J. Chem. Phys. 152, 044105 (2020)

MS1P e.V. - Shanghai, China - 05.11.2025
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Running and Output of FHI-aims

mplirun —np N alms.xX > alms.out

Leaving FHI-aims.
Date : 20251010, Time : 165346.853

Computational steps:

| Number of self-consistency cycles - 42
| Number of SCF (re)initializations - 5
| Number of relaxation steps : =

Detailed time accounting : max(cpu_time) wall clock(cpul)
| Total time . 229 3.158
| Preparation time .107 .283
| Boundary condition initalization .014 .109
| Grid partitioning .033 .122
| Preloading free-atom quantities on grid .026 .091
| Free-atom superposition energy .018 017
| Total time for integrations 333 .434
| Total time for solution of K.-5. equations .030 . 187
|
|
|
|
|
|
|
|

L
LA

LA

7.0 TN .0 B 5 R .5 B .5 B
vi th A LA A

T I T |
A

Total time for EV reorthonormalization .001 .003
Total time for density & force components .283 .307
Total time for mixing 26 .024
Total time for Hartree multipole update B35 .037
Total time for Hartree multipole sum . 169 .200
Total time for total energy evaluation .004 .004
Total time NSC force correction .029 .028
Total time for scaled ZORA corrections .000

i LA LA LA WA
0 I R s I |

i i

LA

LA

Partial memory accounting:

| Residual value for overall tracked memory usage across

| Peak values for overall tracked memory usage:

| Minimum: .435 MB (on task 1 after allocating

| Maximum: .455 MB (on task 0 after allocating

| Average: 2.444 MB

| Largest tracked array allocation:

| Minimum: ®.729 MB (previous rho gradient diff on task 2)
| Maximum: ©.735 MB (previous rho _gradient diff on task @)
| Average: 0.732 MB

Note: These values currently only include a subset of arrays which are explicitly tracked.
STl T | e be greater.




Graphical Interface for Materials Simulations (GIMS)

https://dims.mslp.org

 Create input files, analyse output files

. socpe as . - Ch d it gl 2
G Graphical Interface for Materials Simulations / &, Desktop application coseyourcode  ruraims | exgiin ol
Choose GIMS version | Stable v |
';.l
57 *he ® B
| | . | &g .
Simple Calculation @ Band Structure @ GW Calculation @ V%MD Calculation
| AN W
«—  Control Generator @ \M\ﬁ Output Analyzer @

i
s —_—

Sebastian Kokott, Iker Hurtado, Christian Vorwerk, Claudia Draxl,Volker Blum, Matthias Scheffler,
GIMS: Graphical Interface for Materials Simulations. Journal of Open Source Software, 6(57), 2767.
https://doi.org/10.21105/joss.02767
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GIMS: Build a Structure

G Graphical Interface for Materials Simulations / StructureBuilder Chooseyour code | rurgiths |~ cxdgigie "

Choose GIMS version | stable v |

(casmain <) + T
'O Edit structure Lattice Vectors A

e~ 0f0 All numbers in units of A Constraint

a: | 7.550000 || 0.000000 || 0.000000 |

b: | 0.000000 || 7.550000 || 0.000000 |

c: | 0.000000 || 0.000000 || 7.550000 |

Scale atom positions with lattice vectors

B Remove lattice vectors
O Cd Atomic Positions v
. Sr
Structure Info v
. Ta
N
& Supercell
Standardized Cells v
Surface (Slab) Construction v

Import structure from ASE supported formats (e.g. CIF) and export to geometry.in
« Edit / remove lattice vectors

«Add / move / remove atoms, change atomic species

«Simply create supercell / primitive cell
* Plus much more...

MSI1P e.V. - Shanghai, China - 05.11.2025
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Graphical Interface for Materials Simulations (GIMS)

https://dims.mslp.org

 Create input files, analyse output files

. — . . Ch d s oG 2
G Graphical Interface for Materials Simulations / &, Desktop application coseyourcode  ruraims  ecghiin ol
Choose GIMS version [Stable v]
Calculation Apps
i . | S | FR |
" Simple Calculation @ - Band Structure @ GW Calculation @ .%".. % MD Calculation
L | S

l\/‘\"‘ Output Analyzer @

Sebastian Kokott, Iker Hurtado, Christian Vorwerk, Claudia Draxl,Volker Blum, Matthias Scheffler,
GIMS: Graphical Interface for Materials Simulations. Journal of Open Source Software, 6(57), 2767.
https://doi.org/10.21105/joss.02767

MS1P e.V. - Shanghai, China - 05.11.2025
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GIMS: Create a control.in File

Control Generator

Basic Settings

Geometry species cd SrTa

XC functional v
Species Default v
Settings

Spin v

K-grid

Structure lattice vectors:
7.550 A 7.550 A 7.550 A

@ k-points grid

(_k-points grid density

Post-processing
Structure Optimization, Forces, and Stress
Self-Consistent Field Convergence (optional)

Extra keywords

The species defaults are a collection of pre-defined
numerical parameters for the integration grids and
basis functions.

light: Settings for fast pre-relaxations, structure
searches, etc. Usually, no obvious geometry or
convergence errors resulted from these settings.
Recommended for many household tasks.
intermediate: Only available for a few elements, but
can play an important role for large and expensive
calculations, especially for hybrid functionals.
tight: Regarding the integration grids, Hartree
potential, and basis cutoff potentials, the settings
specified here are rather safe, intended to provide
meV-level accurate energy differences also for
large structures.

. A set of mostly used input file
keywords with explanation

.- A simple mechanism of visibility
constraints (certain keyword
iInputs may not be visible based
on other inputs’ values) and
sanity checks of inputs’ values
based on other inputs and
structure

- Extra keywords table allows
building complicated input files

3]



Graphical Interface for Materials Simulations (GIMS)

https://dims.mslp.org

 Create input files, analyse output files

Choose your code m@.’?ﬁ\s ex@iﬂg a

SETTINGS

G Graphical Interface for Materials Simulations / &, Desktop application

Choose GIMS version [ Stable v ]

i =l e o = P ."‘, = B S
Calculation Apps
L

(o~ Simple Calculation @
o] »

M Band Structure @ GW Calculation Q) .'g.gﬁ MD Calculation

i‘ﬁ.ﬂ-l': |

Clarm=s ot al Aoe o~
Elemental Apps

Sebastian Kokott, Iker Hurtado, Christian Vorwerk, Claudia Draxl,Volker Blum, Matthias Scheffler,
GIMS: Graphical Interface for Materials Simulations. Journal of Open Source Software, 6(57), 2767.
https://doi.org/10.21105/joss.02767
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GIMS: Analyse Output

Results O si
Total Energy (eV) -15804.83014
Fermi Energy (eV) -5.36784
Highest occupied state (eV) -5.97018
Lowest unoccupied state (eV) -4.76551
Estimated HOMO-LUMO gap L SOAET
(eV)
cell Volume (A3) 40.45449
DOS and Band Structure graphs
20 20
15 15
o A i
B B
= 0 - . % 0
o i z
L] — L
-B =5
-10 m— -10
-15 -15
-20 -20
r X K I L U W L KU

1.5

- Numerical and graphical

representation of the
output file - geometry,
energies, HOMO-LUMO
etc

- Graphs: convergence

(energy, eigenvalues,
density for each ionic step;
forces), band structure,
DOS, dielectric function
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Basics Tutorial

More in the basics of FHI-aims tutorial this afternoon!

Basics of Running FHI-aims

Basics of Running FHI-aims
Home

Lectures

Preparations

Part 1: Molecules

Part 2: Spin-polarized Systems
Part 3: Periodic Systems
summary

References

Previous versions

Basics of Running FHI-aims

This tutorial has been updated for FHI-aims version 256822 .

Welcome to this introductory tutorial on how to use the FHI-aims code for simulations of atoms,
molecules, and solids.

In order to successfully execute this tutorial, you should have access to the two primary
community resources of the FHI-aims project:

» The FHI-aims development and community server https://aims-git.rz-berlin.mpg.de

» The FHI-aims slack workspace https://fhi-aims.slack.com

Table of contents

The Objective

Prerequisites

Useful Links

Summary of the Tutorial
Preparation

Outline
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o2te QU estions?
FHI-aIMms

The ab initio materials
simulation package

Efficient electronic structure theory
with numeric atom-centered orbitals.

%3

All-in-One Precise and Accurate
Molecules, Clusters, Large-Scale Hybrid DFT

Nanostructures Accurate Dispersion Interactions
Surfaces, Solids, Liguids Many-body Methods (e.g, GW, RPA)

Visit us:
fhi-aims.org

Scalable
From Laptops to
Highest-Performance
Computers
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Where Can You Find FHI-aims?

FHI-2IMms

The ab initie materials
simulation package

Learn more Get the code Mews Gl Resources Who We Are

fhi-aims.org
FHI-aims. All-electron electronic structureitt
numeric atom-centered orbitals.

[D s n 22 aims 2% FHlaims

FHIaims &

FH
iy

Q, Search or go to...

¥ master v FHlaims |  + +~

Project
@ |- FHiaims _
£Sois Merge branch 'exchange_energy_changes' into 'master’ [#s+
5 Pinned v W% Nicholas Boyer authored 1 day ago
Issues 417
Name Last commit
Merge requests ]
88 Manage : 3 .gitlab/issue_templates Add description templates for GitLab is...
Bl Plan > B3 benchmarks Update benchmarks for release 250320

Search FHI-aims

1 general
@ Messages [ Canvas Files 4z Pins
Monday, June 2nd ~
=M James Green 4:0% PM oncay, Jun
% Hi all,
A patch version of the latest FHI-aims release (250320_1) has just been added to out Downloads page (
the CHANGELOG (http )

7 slack

MS1P on: You{[l) Linkedffi]  FHi-aims on: %¢

Find file Edit v

5282513 | I History

Last update
6 years ago

2 months ago

0~ || f¢Star | 21 % Fork | 14

Project information

The FHI-aims electronic structure
package. Contains all files needed to run
standard FHI-aims calculations: source
code, test utilities, basis set definitions,
documentation, etc. Useful information
can be found in the manual or the wiki.

-0 21,245 Commits

) with a list of the changes/bugfixes in

Bluesky
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