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Aiidalab Demo-version

> Demo version of Aiidalab (calculations only on 1 cpu — not recommended for large jobs)

> https:// demo.aiidalab.io

O 8 = aiidalab.io
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i D A About  FAQ

Q oo MARVEL
au AlIDA Ooee
Welcome to the AiiDAlab demo server!

Login to AiiDAlab
This AiiDAlab server is deployed and maintained by the AliDAlaD team.

e Frey e a The goal of the server is to provide a platform for users fo fry out AiiDAlab without the need to install it locall
Sign in with GitHub d P P v Y

This server is intended for temporary use only and is not suitable for production environments. All user data will be
automatically deleted 12 hours after the first login.

This work is or has been supported by the MARVEL National Gantre of
Competence in Research and funded by the Sw National Science Foundation LDg'n ‘to Ai'DAlab

the MARKETPLACE project funded by Horizon 2020 under the H2020-

NMBP-25-2017 call (Grant No. 760173), as well as by the MaX Eurcpean Centre The service is available to anyone with GitHub credentials. Click the "Sign in with GitHub" button to login
of Excellence funded by the Horizon 2020 EINFRA-5 program, Grant

No. 676508, and other Materials Cloud partners. Getting Started With AiiDAIab

We kindly ask you to cite the following publication if you use AiiDAlab:
AliDAlak is a web environment to run materials simulation online. It is based on Jupyter as the web backend, and AliDA as

A_ V. Yakutovich et al., Comp. Mat. Sci. 188, 110185 (2021) DOI:10.1016 the workflow engine.

j-commatsci2020.110165

Some resources to learn AiiDAlab:

« Our official documentation, for a more detailed introduction and hands on guide.
= An AliDAIab infroduction video for an overview.

» Login with a github account (https://github.com/) signup to get one.
> Files (cifs) for the tutorial can be dowloaded from (http://bit.ly/4IZNPR1)

» This tutorial consists of 4 examples. Atleast, the first 2 is expected to be completed during the session.


https:// demo.aiidalab.io
https://github.com/
http://bit.ly/4lZNPR1

Start-up page

» Atlogin, you are allowed to

08 = aiidalab.io
, A _ , stay up to a max of 12 hours.
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Session time remaining: 11:58:47 Stored CaICUIatlon reSUItS are
QaAiiDA Edit App Logout Control Panel aISO Cleared_
_ » At start-up, there are icons for
@ >_ = *‘ ? M [13 H b}
File Manag Terminal | Tasks App Store Help Startlng neW caICUIatlon y

check “calculation history”
and “Download examples”

= Quantum ESPRESSO

© App incompatible

{ O The AiiDAlab Quantum ESPRESSO App : g Egi gF)EpSlJSSSS[;E'?' c?otélaentum

EH 'l. © @ (v > To start the tutorial, lick on

start a “new calculation”

/ Calculation History Plugin store o] load I Quantum ESPRESSO

\

S~ ,,// Manage App | |H‘



> Start a new calculation: Example 1: “Band structure of Silicon”

> Inthe example 1, we
aiidalab.io : calculate the band structure of
ranslate #) Come iniziare ©2F Email - Ifeanyi John O... [@1703.03212.pdf Faculty 1 - Physics / EL... Area Doce| Silicon Wlth DFT. ThlS iS aimed
Session time remaining: 11:48:22 to allow us have a feel of the
app before doing the DFT+p
calculations.

éao The AiiDAlab Buantum ESPRESSO App

» To upload the Silicon

&/ Happy computing & structure, click on “Select
8 Tuors i Abou structure”

» @ Step 1: Select structure

» © Step 2: Configure workflow

» O Step 3: Choose computational resources

» O Step 4: Status & results

Copyright (c) 2025 AiiDAlab team

Version: v25.04.1



aiidalab.io

ranslate #» Come iniziare ©2 Email - Ifeanyi John O...

Select and load structure
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Session time remaining: 11:46:51

éao The AiiDAlab Buantum ESPRESSO App

& Happy computing &

i Calculation history [l = Setup resources il © New calculation ‘ 8Tuorials i About

Select a structure from on¢

~ o Step 1: Select structure

e of the following sources, then click @ Confirm to go to the next step

~ Select structure
Upload file OPTIMADE iiDA dat; oM examples Upload mcif
&, Upload Structure (1)
Supported structure formats
 View structure
Selection | Appearance ‘ cell | Download

You can either specify ranges: 1 5.8 10
or expressions: (x>1 and name not [N,OJ) or d_rom [1,1.1}2 or id>=10

Copy to clipboard Ciear selection Apply selection

Label | Si8

‘ Description

+ Edit structure

Selected: | Sig

@€ Confirm the currently selected structure and go to the nex

4

Click on “upload structure”

To upload the “Si.cif” structure file
contained in the downloaded files for the
tutorial

Visualize the structure and click on
“confirm” structure to continue



Configure workflow: No structural relaxation

aiidalab.io
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Session lime remaining: 11:46:25

» Because of computational resource

o . time we do not want to relax the
;’fao The AilAiab Uuartum ESFRESSU App structure (full geometry). Hence,

¢ Happy computing &-
. » Click “structure as it is”. To perform
calculations with the exact uploaded
~ » Siep 2 onfigure worktow structure.

Structure relaxation

Vou have e optons: » Then click on “select which

(1) Structure as is: perform a self consistent calculation using the structure provided as input.
(2) Atomic positions: perform a full relaxation of the internal atomic coordinates.

(3) Full geometry: perform a full relaxation of the internal atomic coordinates and the cell parameters. p ro pe rti e S to cal c u I ate "
Atomic positions Full geometry

| » Step 2.1: Select which properties to calculate ‘ ‘
[

» Step 2.2: Customize calculation parameters ‘

‘ » O Step 3: Choose computational resources ‘

» O Step 4: Status & results

Copyright (c) 2025 AiiDAlab team
Version: v25.04.1



Select properties to Calculate

aiidalab.io,

ranslate #%» Come iniziare ©2 Email - Ifeanyi John O... [@] 1703.03212.pdf Faculty 1 - Physics / EL... Area Doce|

Session time remaining: 11:45:59

sy ] 8o [ 0o JREETTRT » The list of available properties that
can be calculated is listed.

~ » Step 2: Configure workflow

» Select “Electronic band structure”

You have three options:

(1) Structure as is: perform a self consistent calculation using the structure provided as input
(5 Momc postion.prfor a ullaton of e el s coordnes to calculate the bandads
.

(3) Full geometry: perform a full relaxation of the internal atomic coordinates and the cell parameters.

Structure as is Atomic positions Full geometry

St e e o > then Click on “Customize calculation
Electronic band structurs Customize bands ssttings in Step 2.2 if neaded param ete rs" to O p e n th e B aS i C

[l Electronic projected density of states (PDOS)

settings, see next slide

(] Muon spectroscopy (muons)

[ Vibrational spectroscopy (phonons)

The following additional property calculations are available in the Plugin registry but are currently disabled because the required plugins are not installed.
To enable them, please visit the Plugin store and install the necessary plugins (Note: after installation of the plugins, to use them you will need to refresh this page
and restart this submission.).

Core-level speciroscopy (alida-qe-xspec)
Wannier functions (aiidalab-ge-wannier20)
Hubbard parameters (alidalab-qe-hp)

Post-processing (aiidalab-qe-pp)

» Step 2.2: Customize calculation parameters ‘ |

| » © Step 3: Choose computational resources Confirm the currently selected settings and go to the next step

| » O Step 4: Status & results

Gopyright (c) 2025 AiDAlab team




Basic-Settings of the Calculation

aiidalab.io,

» Here we would use the default

ranslate % Come iniziare ©2 Email - Ifeanyi John O... [&] 1703.03212.pdf Faculty 1 - Physics /EL... Area Doce

Session time remaining: 11:45:42 Input Settlngs for the example.

£ Setup resources © New calculation & Tutorials 1 About

» Therefore click on “confirm”
R —— to move to the next step.

Siructure relaxation

*You have three options: .
(e = e s e g e o s > Note: The input for the DFT
{3) Full geometry: perform a full relaxation of the internal atomic coordinates and the cell parameters. . . .
SRR oncpsios oy calculations are set in this tab.
» Step 2.1: Select which properties to calculate I n th e n eXt tWo SI id es , b ri ef
explanation is provided for

[ T [omaene reference purposes.

Below you can indicate the following
1. If the material should be freated as an insulator or a metal (if in doubt, choose "Metal”)
2. If the material should be studied with magnetization/spin polarization (at lsast twice as costly if activated)

et e e e o e e ok e s s st e » To continue with the example
e for Si band structure, skip the

Magnetism off on

- o next two slides on the “input
Protocol: Fast Balanced Stringent setti n g s 7 ]

The "balanced” protocol represents a trade-off between accuracy and speed. Choose the "fast” protocol for a faster calculation with less precision and the “stringent”
protocol to aim at best accuracy (at the price of longer/costlier calculations)

» © Step 3: Choose computational resources

» O Step 4: Status & resulis

Copyright (c) 2025 AiiDAlab team
Version: v25.04.1




Tips for the input settings(1): Basic settings tab No action required!!!!

aidalab.io i > Toggle the button, to go from “Metal” to
ranslate ) Come iniziare ©2 Email - IFeanyi John O... [8] 1703.03212.pdf Faculty 1 - Physics / El... Area Doce “Insulator” for the approprla‘te Case

Session time remaining: 11:45:42

= Setup resources © New calculation

' » If sample is magnetic, turn on magnetism and
e further settings in the “Advanced settings” tab
Stucue elasaion to set up the moment magnitude on the

You have three options:

(1) Structure as is: perform a self consistent calculation using the structure provided as input I I l ag n etl C S peCI e N

(2) Atomic positions: perform a full relaxation of the internal atomic coordinates
(3) Full geometry: perform a full refaxation of the internal atomic coordinates and the cell parameters

Structure as is Atomic positions Full geometry

» Turn on spin-orbit coupling, to perform
« o9 2.2:Cusmomie caion prametrs relativistic calculations.

Basic settings Advanced setfings Band structure

b s e »  The protocol (Fast, Balanced, Stringent)

1. If the material should be freated as an insulator or a metal (if in doubt, choose "Metal")

o e o o e s e st controls the precision of the automatic settings
o - of the input DFT parameters. The default
on on “balanced” is sufficient for most calculations,

Spin-orbit coupling: off Oon

prost Fas alanced - con3|der|ng con |putat|onal resources and time.
The "balanced” protocol represents a trade-off between accuracy and speed. Choose the "fast” protocol for a faster calculation with less precision and the "stringent”

To see how the input parameters changes with

e —————————————— each option, click on the “Advanced settings”.

» © Step 3: Choose computational resources

» O Step 4: Status & results

Copyright (c) 2025 AiiDAlab team

Version: v25.04.1




Input settings(2): Advanced Settings tab No action required!!!!

aiidalab.io,

ranslate #» Come iniziare ©2 Email - Ifeanyi John O...

Step 2.1: Select which properties to calculate

+ Step 2.2: Customize calculation parameters

& TFESNCATS for J0NAC COMVERENCE ENSLITEs Calcul
i by Ihe protocol are Lsually 3 good siarting poinl. Far energ)
[ num_atons = 8

nnnnn

Hubbard (DFT+U)

O pefina U vahes

Accuracy and precision

i® 1703.03212.pdf

Session time remaining: 11:44:43

Faculty 1 - Physics [ EL...

8o CCUTACY AN StaDiIty. LOWer
r energy thre:

sholds. ihe actual

Area Docel

The input parameters are described briefly with
each button. However, more detailed
documentation can also be accessed by
toggling the “Tutorials” button at the top of the
page on and off. See below

ﬁGAii DA Edit App Logout || Control Pane!

;‘}O The AiiDAlab Quantum ESPRESSO App

&/ Happy computing &

w © naw cacuzion (IR

DFT computing experience might be required
to appropriately tune the input parameters.
However for the purpose of this tutorial and
mostly for all DFT+u calculations. The default
values at the “balanced” protocol are
sufficient.



CPU resources

aiidalab.io

ranslate #9 Come iniziare ©2 Email-Ifeanyi John O... [ 1703.03212.pdf Faculty 1 - Physics / EL... > A|Way5 use defaUIt, Only 1 Cpu |S

el enabled in the demo-version.
d5AIDA e Loges | Cotot P

- » To continue with the calculation and
;%O The AiiDAlab Quantum ESPRESSO App run the jOb, click on “Submit”

& Happy computing &

s il © New calcution | @Tutonials i About

» This opens the “Status and result”
b Bip - Canfipars workfme pag e

+ « 5tep 3: Choose computational resourcas

‘Seiact the codes fo usa for unning the calculations. The codes on the local maching {localhost) ara Installed by dafault, but you can configurs new anss on polentialy mora powertul
machingz by clicking on & Setup resources (also at ths tap of the app). Make sue 1o click ihe Refresh resources bution below afler making changes o AlIDA rascurces 1o update
ihe app resounces.

& Satup rascurces

Global resources | Band sinuchure |

Use tha aihar 13D i you Want 13 OVermae 1h [esoLa SeTings. per pugin

pu [ pu7.4@localnost v Nodes | 1 cous Dl ware

(). Speoily the number of k-paints pocis lor the pw.x calculatians (only for advanced wsar)

propic | projwic-7. 4@ocalhost v Modes | 1 cpu;lzl ware

‘Workflow label and description

Labed your job and provid a briet dascription. These detalls help Kentfy the job kster and meke the search process easler. Whike aptianal, sading & description IS recommanded for
better ciarty

Labei: | SIB [unralaxsd. balanced proocal] — bands

Dascription

A

» 0 5tep 4: Status & results

CopyTigNT i) 2025 AIDAIED taam
Version: v25.04.1



Calculation Status

Session time remaining: 11:42:24

SAIDA e o | [ | ot » The status of the calculation is
“running”

{%ﬁo The AiiDAlab Ouantum ESPRESSO App _
5 Happy computing » Takes around 4 minutes to

e I complete the calculation. Wait!

+ « Step 1: Select structure

*+ « Step 2: Configure workilow

— — » At the end of the calculations the
o v status will change to “finished”

Workflow status: Running [

= [ Quantum ESPAESSO app workfow | runaing | 1/2° jobs
o 0 ! 911 ULAD: cod7addc-

<+ [ Elsctronic Dana stUCtura Workiiow | running | 1/2° jobs

CT0-4207-B05a 54500093506 (pk: 1261)

Started 35 ago, Last modlad 15 aga

No log messages recorded for this entry

“Actu! number of jobs may exceed estimated fofal dug i smor handling,
ymamic sub-workfiows, andior oher untime scustments

* Advanced status view

Copyright (c) 2025 AIDAIaD team
ersian: v25.04.1



Calculation Status

S5 AIDA B | | et ]| ConmitPen i ini
» The status is “Finished”
,%,O The AiiDAlab Quantum ESPRESSO App » Notice all menu boxes are

&7 Happy computing &: .
e e now in green colour

| & Tutorials & About

¥ < Step 1: Select structure

P rr— > Click on the “Result” tab to
see the structure and bands

+ ¢ Step 4: Status & results

Workilow status: Finished

summary @ SIBIUS [ Resuls B

I —r—

= [ Quantum ESPAESSO app workfiow | finished | 2/2° jobs

Process QeAPpWOrCRE, State: Created, ULND: 151bB267-6682-4rca- BbdB-ShcSE0TdE
+ (% Ewectronic band structura workaw | fiished | 22° jobs
(pK:884)
Started 3z ago, Last modiied 25 aga

No log messages recorded far this entry

“Actual number of jobs may excesd estimaled ffal due i mor handing,
aymAMIC sub-WOrkIIows, andir oiher untime sdstments

+ Advanced status view

Cogynignt (c) 2025 AIDAIRD team
ersian: v25.04.1



45 AlIDA

Edit App Logeust

i’no The AiiDAlab Buantum ESPRESSO App

&7 Happy computing &

= Caiculaton history

O N tian | &8 Tutarials i About

Results

Cantral Pansl

» / Step 1: Select structure

+ / Step 2: Configure workflow

+ + Step 3: Choose computational resources

= < Step 4: Status & results

‘Workflow status: Finished

11 Clean ramata data

Q

Structure information: Atom coordinates in A

Atom index | Chemical symbol | Tag | x(A) | yiA) | z(A)
1 si 0 | ooo | ooo | coo
2 si 0 | 135 [ 135 | 135
3 si 0 | ooo | 269 | zeo

Summary @ Status s Resufts B
Siruchue ‘ Blecironic bands
Gj, P
8 Labet: SIE
Initial  Deseription:
Number of atoms: &
Creation time: 2025-07-17 20-11:26 (37 saconds ago)
Seiattion Appezrance | cell

Langth unii: angstrom [4)

el volume: 155.8077 (A7)

Gl vectors: Cell vactors langth:
& 5.3810 0.0000 0.0000 |&1:5.3810

& 0.0000 5.3610 0.0000 |bi:5.3810

€ 0.0000 0.0000 5.3810 |61:5.3810
fAngles: Symmeiry Information:

o: 90,0000 ‘Spacegroup: Fa-3m (No.227)

F: 90.0000 Hall: F 402 3 -1d (No.525)

- 90.0000 Parlodicty: xyz

iou can chick on & fow to Select an aim. Mulipla Sioms can ba sakactad by cicking on addtional rows. To unsslact an siom, cick on tha salectad row again

>

>

The structure used for the
calculations is displayed

Click on the “Electronic
bands” tab to see the band



Check and load “electronic band” results

a5 AlIDA

dit App

&‘O The AiiDAlab Quantum ESPRESSO App

# Happy computing &:

= Caiculaion history

© New calculation | & Tutarials

i About

Logowt || Control Panel

v~ Step 1: Select structurs

v« Step 2: Configure workilow

v + Step 3: Choose com) putaticnal resources

= + Siep 4: Status & results

Workflow status: Finished

Siatus |

Summary [

Strucie | Elecironic bands |

Mote: LDag 1ima may vary depencing an the size of he calcusation

<1

Copyright i} 2025 AIDAlED taam

Warshon: v25.04.1

>

Click on “load results”



Visualize the Si electronic band

Session time remaining: 11:29:58
& Happy compufing &

esourcas [l © New calculation & Tutarials i About

» 7 Step 1: Select structure

+  Step 2: Configure warkflow

+ + Step 3: Choose computational resources

~ 7 Step 4: Status & results

‘Workflow status: Finished

Summeary B Status Ll Fesults B

Bangs status: FINISHED

Howsr over the pint to reveal controls for zoom. pan. and downloading the Imags. Uss the zoom tools or

your mouse 1o 700m in on speciic regions. and cick on the axes for inleractive fealures. Tha home
button resets ta e detault view, and the autoscale option displeys all computad datz, Including
samicare states.

& Download data B8l Downioad Image Formst

.
- \
2
I
&
: \
7
= :
fpoints
How 10 cusiomize the plot:

Salect & fracs from the dropdown meny, adust IS Coior USINg the Color picker, and sse the piot update
Instanty.

Selec a iraca | Sands | Pekacaior [#111111 [.I
Hortzansl widh % o 10

Observe the band gap. The
Fermi energy is at O (y-axis)

The number of valence bands

The end of example 1. By now
we have a feel of how to use
the app for calculations.



DFT+u calculations



DFT+u calculations

> Computationally intensive (large cells), we can’t run proper calculations on-time in the
demo-version.

> Will take probably more than 9 hours on the demo

> For this example, we will load already computed example, and visualize both the inputs and
outputs. No calculations will be performed.

08 = aiidalab.io 6
Example 2 e et eetien el i, SRERE et Al
Title: “Muon sites and ZF polarization in LiF”
B > = B ?

eeeeeeeeeeeeeeeeeeeeeeeeeeeeee

> To return to the start-up page click the “AiiDalab” logo
on the top left of the page

> And then accept to “leave page”

> From the start-up page click “Download examples”



Select LiF example

O 8 &= aiidalab.io

3 Google Translate #)
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Session time remaining: 11:57:26

Edit App Logout Confrol Panel

AiiDAlab Quantum ESPRESSO - Example calculations

We provide here a set of example calculations performed with the AliDAlaD Quantum ESPRESSO app for you to import into your AliDA instance. Choose one or more examples
to import, then click the £ Import button. A report on each import will be appended to the log below. Once imported, you can click the = Calculation history button to view

details of any given imported calculation and/or launch it in an instance of the app to view its inputs and outputs.

If you have any questions or issues regarding the examples, please open an issue in the aiidalab-ge-examples repository.

Examples:

WO YT OIS e G A = SOt PO R I AT TR OIS TEC TG T g TES  aie D e _VIDTOSCOPY
Gaas_full_vibro_aiida - GaAs phonons in-app guide: Full / plugins: aiidalab_ge_vibroscopy
Si02_full_vibro.aiida - Example: Si02, full vibronic properties / plugins: aiidalab_ge_vibroscopy

LiF_muons_sites.aiida - LiF muons in-app guide: sites / plugins: aiidalab_ge_muon
! plugins: aiidalab_ge_muoen

uons_site

1s: aiida_bader
H20 bader_charge.aiida - Example: H2O Bader charge / plugins: aiida_bader
PtO_bader_charge aiida - Example: PtC Bader charge / plugins: aiida_bader
PtO2_bader_charge.aiida - Example: PtO2 Bader charge / plugins: aiida_bader
CBH6E_xps.aiida - Example: CBHE XPS / plugins: aiida_ge_xspec

m {& Calculation history

» Archive import log

Select the same highlighted
LiF calculations.

Click on “Import”
Allow to load

Then Click on the “calculation
history” to see the list of
calculations.



Calculation history

» Click on the LiF job number to

%A“DA Edit App Logowus || Control Paned - h
o load the (F4Li4) calculations.

AiiDAlab Quantum ESPRESSO - Calculation history »  This will open, the results

8 Page guce (“structure”) tab of the LiF
Display options: calculations. See next slide

Time fonmat: Abspiule Relative
1D formal: pE Luid
Filters:
Jab siate: | Any v|
Start fime: | mm /Y = | End tima: | mm ¢ dd /Y =
Filter by propearties:
[ bands [ muonic
IN COLUMNME == FIULTERS ZE DENSITY gy EXPORT c\.
o 4 Creation tim.. Structure State @ Exit message Label Delete Download
BE4 TV 202D i Finished[% k=1 ] |u1nelmc=n. hﬂan::dpmlo:nl] — bands Delete Download

@ 2/10/2023 FaLid Finished[[ Examiple: LIF muans, stopping sites and palarizs... Delete Download
Fows perpage: 10 « 1-2of 2



Pre-loaded DFT+p calculations for LiF: “Results”

ﬁ&AIIDA Edit App Logout || Contral Panct

+ ~ Step 1: Select structure

» Immediately, we can see the four task
et bars all in “green”, signifying that all
Wordo s e the steps of the calculations are

e — completed.

Falle ﬁ\_:k/ » The current open page is the “Result”

e — “structure” tab. This shows the LiF
structure used as input to start the

Cell vectors: Cedl vectors length:

muon calculations.

I 0.0000 4.0651 1.0000 \B: 4.0651

o
(o]

€ 0.0000 0.0000 4.0651 6l 4.0851

+]
o

Angles: ‘Symmatry Information:

» To visualize the muon results click on

B: 80.0000 Hall: 4 23 {N0.523)

the “Muon results” tab

Cell volume: 67.1754 (A7)

Structure information: Atom coordinates in A

Atom index | Chemicalsymbol | Tag | x(A) | yiA) [ z(A)

0.00 0.00 0.00

203 0.00 0.00

0.00 203 203

203 203 203

203 0.00 203

0.00 0.00 203

203 203 0.00

ENTN -0 I S (R T
Weln|lofn|e|n]|c
ifle|lelela|la|a]e

Cogyright (¢} 2025 AIDAJD team



Muon sites in LiF results(1)

ss AlIDA

Workilow status: Finished [%

lllllllll

Edit App

Ry (crystal coordinates

103

012500125

150

0.1250.125,0.249

»

125

0.084,0.094,0.094

Structure ID (PK) Label

(] Aovanced tabis mooe

[P al-1r | GA)

-0.15

25

ssssssss

3 35

4

Initial distance from the muon (4)

In this slide and the next 3, tips on
understanding the results are provided. No
action is required before continuing the
exercise.

This tabulates the muon site positions obtained
from the calculations. There are 3 sites with
label A, B and C. Their relative total energies are
given in the third column. Site A and B (so called
F-mu-F site) are symmetry equivalent, with
lowest energy and true position of the muon.
Site C has high energy (mestable), likely not a
candidate position.

The positions in the supercell as well as unitcell
can be visualized.

This plot shows the diplacement distance from
equilibrium of the Li and F atomic sites due to
the muon. The displacement is largest close to
the muon.



Still on muon sites in LiF results(2)

d5AIIDA e

‘Workflow status: Finished [

Logout || Cantrol Pane

summary B SIENE [ Fesuns B

[ #auen resuns

Muon stopping sites

Inspact tha resulls by seicing diftersnt rows In the foliowing tzbie. #ach af them comesgondng 1o a diferent ostected muon sfies. Siructures are ordared by increasing ioial
enargy with respact o ihe lowest one (labaled a5 *A7).

¥ you use this resulls In your work, please che Me following paper: Cruorah t al, Dighal Discovery, 2025, which describes the approach used hare 1o find tha muan sfies as >

Here just to say that we can select by clicking

Warning: The Supercel used far the CAICLIANINS WaS 109 SMal 1 praparty F2present e muon sites,

S — on the muon site one after the other (see green

TS T T — | > line for site A) in the table to access separately
= T o Ctotcos its position in the structure and its other
(£ amvanced tabe mogs i Taie lepena . . “ ”
— [ o[ properties in the “muon result” tab.

‘Wou can either specify ranges: 1 5.8 10
or expressions: (x»1 and name nof (N, 0f) or @_fom [1.1. 1[»2 o kb 10

Copy to cipboard Clear seleclion Apply selection

() compare mugn sites moae i ADDUL M compare maos

Distortion induced by muon A

0.45
™~ ®F
® LU
[E
=
= 015
= o L . .
- 0= === === == === R e . . Lt o------§---
F . ! . 8
=
-0.15
03 *
15 2 25 3 35 4 45 5 55 3

Initial distance from the muon (A)
i ADout cistortion piots

DIStDIon (¥ axis): | Radial msplacameant cnange ~




Still on muon sites in LiF results(3)

15 2 25 3 35 4 45 5 55 [
Initial distance from the muon (&)

lBar IMIErACHON 3N COMPUIEA (Via N8 LINDI PAckage) 100G ine Epproach by Celk

o @ Longtud
oy ) Transvarsa
@z

O powder
O] Add Kubo-Toy:

* Det:

Polarization data for the selected mucn sites: A

o \ ,/\‘\/\/"\--,._/‘\ e
\V4

- \
= 1 N
e |/ \

0 5 10 15
Time (ps)

e ""\../«\ /'\/'\,/ [N

Also, the “nuclear contribution to the muon
relaxation” results is shown. The citation of the
method utilized is shown in the description or
with the lectures on muon relaxation.

The plot of the muon polarization from the
nuclear contribution at zero field and applied
field.

Use this box to change the direction and type of
field desired in the plot.

Click and open the “convergence analysis” drop-
down tab to see the convergence of the
simulation against the size of the Hilbert space
used for the calculations. See next slide



Still on muon sites in LiF results(4)

—CATDR

Nuclear contribution to muon relaxation

Hera you can analyse the muan ralxation functian P{H resuting from e muon-nuclear interaction and computed (via the UND! package) folowing the eaprozch by Celis (Ce10
Py, A, Letl 56 2720, 1866).

Detalls on e usad, the istog andne analysls are provided below.
H you wse this resufis In your work. please che he following paper: Boéa et al., Compul. Prys. Commun. 260, 107719, 2021
Piot options:
Sample orientation Bea direction Bex magnitude (mT)
@ Longiudnal select mutiple fleid values using CTAL.curscr,
O Transversa
oo
a0
an
[ Add Kubo-Toyabe In the piot

» Details on the approximations

+ Isotopes combinations

—» *» Click and open to see the isotope combination used
o s for the simulation.

nuclel Interactians. For mare detalls, pleass refer {0 the documenizion.

+ A reference polarizalion P41 & computed Using & Masssn lrger than the valus used In 1ha ‘Poiarizaiion datz” piot (Matgme10

—— maKpgm =107
—— maKpgm = 10%
—— maKpgm = 10%

- —»> The convergence analysis plot.

0.4
0.2
0 5 n 15 20
Time (us)
) APt =P} - Pl 00 P
Polarization data for the selected muon sites; A
! —— Boy=0.0mT
e —_— -
— Bey=d.0mT
08 — Bey=BOmT
— — e —— |
= 06
T
04
02
0 5 0 15 20
Time (ps)

Copyright (c) 2025 AIDAISk tsam



Still on muon sites in LiF results(5) and visualize input structure

—RTOR

» On the muon results tab scroll all the way up

{3 {O) The AiiDAlab Quantum ESPRESSD App . . . .
oe + by & > To access the inputs of the calculation and visualize

0 EREE | o the starting structure click on “Select structure”
drop-down tab

» / Step 1: Select structure ‘

¥ ¢ Step 2: Gonfigure workflow

+ + Step 3: Choose computational resources

~ ¢ Step 4: Status & results

Workflow status: Finished

Summary @ Status s Fesuits B

[ wasen resuns

Muon stopping sites
Inspact the resulls by selecting different rows In the following 12ble, each of them comesponding o a differant detecied muon sfies. Structures are ordered by increasing lodal
‘anargy with raspact 10 ine Iowest one (labaled as "A”).

M you s this results In your work, please cfie e following paper: Cruorsh at 3l Digitel Discovary, 025, which describes the apprmach usad hars 1o find tha muan sHes (a5
Implemented in M silds-muon plugin).

‘Warning: TNe Supercell USed Far e CaICLIIIoNs Wes 100 SMal 10 Proparty 1Sprasent Me muon stes.
Mote: ra Iocal magnsti fieid 1s computed: nio magretic elsmants and spin-orbit coupling In ths simustion

Structure ID (PK) Label AEiceat (meV) Ry (erystal coordinates)
103 A 0 0.125,00.125
150 B 0 0.125.0.1250.249
1251 c 637 0.004,0.094,0.084
() Avanced tabie made: i Table lagand

Selection | Appearance | Cal ‘ Downioad

¥ou can either specify ranges: 1 5.8 10

Or eXpressions: (x»1 and name 5ol (N, CY) or @_ITom (1,1, 12 of id»=10

Copy 10 cIpboary Clear seiection Apply sakacton

[ compare muen sites mods. i About the compare made

Distortion induced by muon A




Select Structure Menu

QDGAiiDA Edit App Lagout || Cantrol Panl ] )
» Visualize the structure

{%ﬁo The AiiDAlab Quantum ESPRESSO App

» ALIF cif file was uploaded to start the
&7 Happy computing : H
T I | o e calculations.

= + Step 1: Select structure

ot e o e i P o bt » Notice that the “confirm” button is disabled,

o showing that it is a calculation loaded from
— the history.

— » To see the settings used for the calculation
e | click on “Configure workflow” drop-down

rrrrrrr S — menu
.
° O You can eitner specify ranges: 15.8 10
o expressions: (x-1 and name nat [N,Cf) or d_from [1, 1,412 or k=10
0@
o o Copy to ciptoard Clear select ton Apply selaction
abel Description

+ 7 Step 2: Configure workflow

+ « Step 3: Choose computational resources

* # Step 4: Status & results

Copyright (¢} 2025 AIDAIzD team

versian: ves.04.1



Configure Workflow

-&Aii DA Edit App Logowt || Control Pamel

}QO The AiiDAlab Quantum ESPRESSO App
& Happy computing &:
— > With the “Structure as it is” the
SR S input structure was not relaxed

— here, this is because it was
|1:-Snu.".iunas}s:parrbrmasen:onslsbsntcmlaumuslngmam:lureprumdedaslnu.n. relaxed Ia‘ter Wlth the DFT+IJ

{2} Atomic posiilons: parform a full relaxation of the intemal alomic coordinales.

{3 Fullgaarnmry: p-arron-n a full ralaxation of the intemal alomic coordinales and the cell pararnmara -
calculations.

Stnuctura as Is Alpmic posiions Full geametry

| » Step 2.1: Select which properties to calculate | > CI ICk O n ‘(Select Wh i c h
| » Step 2 2: Customize calculation parameters | pro perties to calcu Iateﬂ

‘ v Step 3: Choose computational resources ‘

‘ v « Step 4: Status & results ‘

Cogyright jc} 2025 AIDAIED taam
Varsian: v25.04.1



Select which properties to calculate

o%AiiDA Edit App Logeut || Cantral Panel

l%o The AiiDAlab Buantum ESPRESSO App

&7 Happy computing &7

+  Step 1: Select structure

~ + Step 2: Configura workflow

Structure relaxation

ou have three optiens:
{1} Structure as is: parform a salf consistent calculation using the stuchura provided as Input

2} AIDIIC POSMINS: PSFON & full FSIXEI0N 0 e INiBMal SIDMIC COoTiNaes.

{3} Full geometry: parform a full ralaxation of the intemal alomic coordinales and the cell parsmeters.

Stucture as is Atomic positions. Full geometry

~ Step 2.1: Select which properties to calculate

() Eleciraric band siructure
() Eleciraric projected denshy of states (PDOS)

() Bader charge analysis

MU SPECITaSCORY (MUans) CUSIOMZe MUONIC SS1INGS In Step 2.2 If needed

() wibrational spectroscopy (phonons)

The flowing addifanal property calculations are available in the Plugin registry but are curently disabled because the required plugins are not installied.
To enabla them, pieass visit the Plugin store and install the necessary plugins (Note: after installation of the pluging, to use them you will need o rafresh this page
and restart this submission.).

& Plugin stora

Care-level spaciroscopy (allda-ge-kspac)
Wanniar lunclions (aligaiab-ge-wennierdn)
Hubibard paramaters (aidalab-gs-hp}

Fost-processing jalidalab-qe-pp)

» Step 2.2: Customize calculation parameters

+ + Step %: Choose computational resaurces

‘ » + Step 4: Status & results

Copyright (c) 2025 AIDAIED team

wershn: v25.04.1

The “Muon spectroscopy (muons)” was selected
to perform the DFT+u calculations.

To access the input settings used for the muon
calculation click on “Customize calculation
parameters”



Customize Calculation parameters

a5 AlIDA taid

;,;O The AiiDAlab Quantum ESPRESSO App

& Happy computing 4

¥ 7 Step 1: Select structura

- + Stap 2: Configura workflow

Structure relaxation

‘¥ou have three options:

{1} Structure as Is: parform 3 sl consistent caiculation using the Stuchirs providsd 2 Input

(2) AlDMIC POSTIONS. PErTOM 3 full relaxalion of Me MNtemal 3IDmIc cooraIiNaes.

(3) Full geomedry: parform a full ralaxation of the Niemal Siomic Coominales and Me Ced Paramelers.

Structure as Is Afomic posiions Full geametry
* Step 2.1: Select which properties to calculate

~ Step 2.2: Customi

Bask: setings

BEaw YU CaN INOCE1E 1ha faliawng:
1.1t the matarial shoukd be e
2 I1'Ne matanal Enouk De st
3. If ihe Matarial shauk be s m caugling
4. The profocol 1o ws for the calculation, which sals detaull velues balanding he accuracy and speed of ihe calculation

or & metal (i In doubit, choase “Matar™)
1OSRIN POIEAZENON (3t 1835t WICE &5 costy B Bcivated)

Electonic fyps: Nigtzl LETEDS

Mapretism: o on

Spin-orot coupang: om On

Protaces Fast Balanced Stringent

The “TAlaNced” projcal IEpIesents 3 rade-aff DIWean BoCUFAcy and speed. CROse Me “1&sT poiocol fof 3 FSIEr CIcULaNon witn |

885 PIECISION 3nd Me “smpant
BrOfcol 10 &M &1 bast accuracy (& the BNce af INNDENCOSHIET CAICLISNONS).

+ 7 Step 3: Choose computational resources
»  Step 4: Status & results

Cogyright ic) 2025 AIDAIED taam

Version: v25.04.1

The settings in this tab should be familiar with the Si
example above. However, there is a new tab “Muon

settings” that comes on with activating the muon
calculations.

Note: For DFT+u calculations, the default for the
basic and advanced settings can always be used,

any required specific input settings will be overriden
in the “Muon settings”

Click on the “Muon settings” tab



Muon settings (1)

a5 AlIDA

€. Happy computing &

& Tutorials | i Aboul

*  Step 1: Select structure

« + Stap 2: Configura workfiow

Structure relaxation

“fou

+ Step 2.1: Select which properties to calculate

~ Step 2.2: Customize calculation parameters

ssssssssss

] Computs supercell stoa ———___

T
Compute polanzation (o y-nuclel Inferactions)

Find muon sites settings
- Use default DFT+y parameters n USE DafaU DFT- | Setings

-

- Muon charge state Mon (1)

Enabie spin polarised DFT (It magnetic sampla)

- Spacing for irial grid for initial muon sites (4): | 1 <

:
Polarization from p - Nuclear immctlonsn

Extamal magneti fields (miT): Bange
() Addiional grd

= Numbar of caloulations per siia: &

consigered Infinke-ciiute In the crystal, sa we shous
¢ the supercall stea and selact "Compule supercel”, a pra-pre

Edit App

, » This tab contains settings for DFT+p calculations. Most of
the input settings should be familiar from the lecture. In this
\\ page and the next 2 pages, we go through it once again.

A Toggling the tutorial button on/off provides more detailed
description of the input parameters
» Uncheck this button if you don’t want the workflow to
///' compute the nuclear contribution to muon relaxation.
4

For selecting the appropriate muon charge state for the
. Ycalculations.

Supercell size: Remember a large enough cell is required
to suppress the impact of the periodic images of the muon
in the impurity treatment approach. Appropriate supercell
size can be computed automatically with the workflow by
checking the “compute supercell size” or this can be
selected manually e.g a 2x2x2 cell of the unit cell was used
for the LiF calculations. Also there is a button in the
manual section “supercell hint” which when clicked,
suggest supercell size.



Still on muon settings (2)

a5 AlIDA

€. Happy computing &

*  Step 1: Select structure
« 4 Step 2: Configura workfiow

Structure relaxation

e options

~ Step 2.2: Customize calculation parameters

K-points distance: This is the spacing that determines
Muon speciroscopy settings the grld Of the k'pOIntS Used for the BflOU”ion Zone
2t do Rkl B 60, 8/ ot WOV 525 ok P 1 ekl COMARS SUpTal & e e sl integration in SOIVing the KOhn-Sham equ ationS.

siles, and Compute polarization
opping slies are computed by mean

muan plugn {Dnuara
2021}, using the method by Celo

Compute polanzaton (on y-nuclel Interactions)
Find muon sites settings

- Use default DFT+y parameters n Use oafaull DFT- ) setings

The correction of the conventional DFT energies in

e "_ strongly correlated electron systems with the Hubbard

Disable Hubibard carrection (i any) ——

[ 1 » formalism is implemented automatically and will be used
e — - when required (magnetic samples with more than 1

Click to estimata number of muon irlal sias = k] i Visualiza candidate muon sites.

e — element and hosts transition metal elements). However,

Extamal mapnetic ields (miT): Broge o-10 Bugi |2 3

“[F this feature can be turned off by checking the box “
Disable Hubbard correction (if any)”.




Still on muon settings (3)

QQA“DA Edit App Logous || Cantrol Pans!

€. Happy computing &
e > Spacing for trlal initial grid: Remember to start the

R search for the muon sites, the void in the lattice is
sampled and the uniform grid sampling is used. This
spacing parameter defines how far the muon is spaced
from one another in the grid. Thus it determines the
number of initial muon positions and in turn number of
supercells to be calculated. Here, spacing parameter
value should be chosen ensuring to strike a balance
between accuracy of the calculations and available
computational resources.

+ Step 2.1: Select which properties to calculate

~ Step 2.2: Customize calculation parameters

5. & Compute polarization
opping slies are computed by mean

Compute polanzaton (on y-nuclel Interactions)
Find muon sites settings

- Use default DFT+y parameters n USE DafaU DFT- | Setings

» In all, for the “muon settings”, except for the supercell

T size (unless the compute supercell is selected) and the
K-points di ATy DE = Mesrgrd:'!zz]n

muon charge states, the default input parameters are all
sufficient for DFT+u calculations.

Ei DFT (If magnetic sampla)

- Spacing for irial grid for initial muon sites (4): | 1

Click to estimala number of muon iial sies = 3

Polarization from p - Nuclear immctlonsn

A, o [T > Next, to the computer resources, click on “Choose

() Addiional grd

o computational resources”




Computational resources menu

I EEEEEEEE——
QDGAii DA Edit App Logout || Cantral Panel

‘}QO The AiiDAlab Buantum ESPRESSO App

&/ Happy computing &7

& setup resources [l © New calculation | @Tuoras & About

v  Step 1: Select structurs

+ « Step 2: Configure workflow

~ + Step 3: Choose computational resaurces

Select Me codes 1o use for unaing e calculalions. The codes on e local maching (localnost) are Installed by defaull, bul you can conNigure New anes on polentialy more powernul
machines by clicking on & Setup resources (aiso at tha tap of tha app). Make sure to click the Refresh resources bution below after making changes 1o ADA rasources o update
ihe Bop rasourCes.

Gloal resourcas Muan Rascurces |

Use tha ofher tabs i you want ko averride tha resowce settings per pligin.

o g e s IS Co
1 g

[, Spectty Me number of k-paints pocis or e pw.X caloulations (only for advancad wsar).

| g i I
:

Nodes

Pythonjots | pythong@ocainost

Workflow label and description

Lened your job 2nd provid @ briet description. These detalls help identty tha |ob iter and make the search pmcess easier. Whlle optianal, adding & description 1S recommeanded for
better ciarity.

Labet: | Exampla: LIF muons, sicpping stes and polarization function

Descriptian

The step is blocked due to the following reason(s):

#othe Tact that the given code Is not contigurad for this AIDAISD user. This usually

ownliad exampias page).

v  Step 4: Status & results

Copyright (c) 2025 AIDAIz taam

Here the resources required for the calculation can
be set. But remember for this demo only 1 cpu is
available.

The submit button is blocked because itis a
calculation from history.

Notice the error message in red on why this step is
blocked. Ignore, as we are not performing the
calculations.

At this point we have seen all the parts of the
calculations.

End of the exercise,



Example 3: Muon sites and local field in magnetic MnF

> Here we see an example of DFT+u calculations in MnF,. Remember precise (with supercell)
DFT+u calculations is not practical with the demo-version. Hence we will again load from
already completed calculation, but in this case the archive data is in the downloaded files.

> This sample is magnetic and such to compute the
muon local field contributions (B,= B + Bc), the J—

description of the magnetic structure (mcif file —see ™"
MnF2.mcif in the downloaded files), as well as the B - = & 2
muon site(s) are required.

> For this tutorial, return to the start-up page by clicking
the “Aiidalab” logo.

g B @ ¢ (v

New calculation Calculation History  Piugin store



Load the aiida archive data for MnF»

it A'iDA Edit App Logowt || Control Pane .
== » On the startup page click on

“File manager”
B >_ = - ?
Flle Manager Terminal Tasks App Slore Help

« Quantum ESPRESSO

£, 0 The AiDAlab Huantum ESPRESSD App ¢

& B @ ° (v

Calculation Histo Plugin store




Load the aiida archive data for MnF»

Jo AiiDA e N
> Upload the zip file “MnF2_muons.aiida

N r—— (@ that was downloaded at the start of this
'RI:: — Ljr::s;m tUtorial by CIiCking “upload”_

alidalab 3 hours

srs > Go to next page for the upload status

O O3 conig 3 hours ago
] 5 hours ago
(=] an haur ago
O 3 jupytar 3 hours ago
[ =] 3 hours ago
O 0O npm 3 NOUrs ago
O [ posigresqgl 3 hours ago
O O quip 3 hours ago
(= 5 haurs ago
oD 3 hours ago
O [ akda_run an haour ago
O o 3 hours ago
O [ basn_iegout 3 hours ago 2208
O D bashee 3NoWE 3g0 396 kB
O O en COal 21 hours ago 208
O FLAG_HO IALIZED 3 howrs ago ¢
O dar 3 hours ago 2328
D [ hg-stoout 3 hours ago 517B
O Install-ge-on 15 minuias ago ¢
O Install-=55 16 minuias ago )]
O prodlia 3 hours ago BOTH
O] [ setup-ge-on-lecalhostiock 15 minuias ago 1]
[ 3 hours aga 98
O [ 3 hours ago 206 B
[} ore a6 an houwr ago 98 MB

o

anhawags 927 MB



Load the aiida archive data for MnF,

a5 AliDA

Salact kams o perform actions an

oo |~

tham.

3 hours ago

3 hours ago

2 minutes ago
3 hours ago

3 hours ago
haur ago

3 hours ago

3 hours ago

3 hours ago

3 hours ago

3 hours ago

3 hours ago

3 hours ago

haur ago

3 hours ago

3 hours ago

3 hours ago

21 hours ago
3 hours ago

3 hours ago

3 hours ago

17 minuias ago
17 minuias ago
3 hours ago

17 minuias ago
3 hours ago

3 hours ago

2208

3.96 kB

208

0B

pecd -]

S178B

0B

0B

BO7B

0B

a8

2068

29 MEB

927MB

16.6 MB

It will complain of file size but, still click “ok”.

This takes few minutes but you can always
see the upload status percentage bar.

At the end of the upload, you should be able
to see the file “MnF2_muons.aiida” as last in
the list of file

If this is done, click on the “Aiidalab” logo to
return to the startup page



Import the MnF, data to the calculation history

— » Click on the “terminal”
L -F o]

Ny > It will open it on a new tab
B ?

im

~ Quantum ESPRESSO

£, The AiiDAlah Ouantum ESPRESSD App %

& B @ ¢ (9




Import the MnF, data to the calculation history

i ATDA On the terminal, type this command “verdi
e All archive import MnF2_muons.aiida” and
press “enter” to import the dataset.

(base) jovyan@jupyter—-ionuorah:~$ verdi archive import MnF2_muons.aiida

If successful, your screen will look like
below. Then go back to the startup page
(click aiidalab logo).

(base) jovyan@jupyter-ionuorah:~S verdi archive import MnFZ_muons.aiida
Report: starting import: MnFZ_muons.aiida
Report: Parameters

Archive MnFZ_muons.aiida
New Node Extras keep

Merge Node Extras (in database) (k)eep

Merge Node Extras (in archive) do (n)ot create
Merge Node Extras (in both) (lyeave existing
Merge Comments leave

Computer Authintos exclude

Report: Skipping 1 existing User (s)

Report: Skipping 1 existing Computer(s)

Report: Adding 1 new computer (s)

Report: Collecting Node (s)

Report: Skipping Z existing Node (s)

Report: Adding 8Y8 new node (s)

Report: Adding 376 new log(s)

Report: Gathering existing 'create' Link(s)
Report: Added 198 new 'create' Link(s)

Report: Gathering existing 'return' Link(s)
Report: Added 17/ new 'return' Link(s}

Report: Gathering existing 'input_calc' Link (s)
Report: Added 684 new 'input_calc' Link(s)
Report: Gathering existing 'input_work' Link (s)
Report: Added 5Y4 new 'input_work' Link(s)
Report: Gathering existing 'call calc' Link(s)
Report: Added 6Y new 'call_calc' Link(s)
Report: Gathering existing 'call_work' Link(s)
Report: Added 29 new 'call work' Link(s)
Report: Created new import Group: PK=18, label=202507/1/-210751
Report: Checking keys against repository
Report: Skipping 10 existing repository tiles
Report: Adding 538 new repository tiles
Report: Committing transaction to database...
Success: imported archive MnF2_muons.aiida
(base) jovyan@jupyter-ionuorah:~S I




Open the calculation history

» Click on the “calculation

1) ae Edit App Logowt Cantrol Pans - " .
FoAIDA history” to open it

App Slore




The calculation history

C?b Aii DA Edit App Logout | Control Panel

AiiDAlab Quantum ESPRESSO - Calculation history

& Page guide
Display options:
Time format: Absolute Relative
ID format: Pk uuid
Filters:
Job state: | Any V|
Start time: | mm /dd/ yyyy (] | End time: | mm/dd/ yyyy (]

Filter by properties:

| bands [ muenic
Wl COLUMNS == FILTERS S DENSITY &, EXPORT =%
ID & Creation tim... Structure State @ Exit message Label Delete Download
884 71772025 Sig Finished [% 5i8 [unrelaxed, balanced protocol] — bands Delete Download
940 3/10/2025 F4Li4 Finished [% Example: LiF mucns, stopping sites and polariza... Delete Download

C‘is/ 2/11/2025 F4Mn2 Finished [ F4Mn2 [unrelaxed, fast protocol] — muonic Delete Download

Rows per page: 10 = 1-30f 3

Now we can see the new
MnF., data in the history. To
open the calculations, click on
the calculation ID.

This will open the Results tab
of MnF; like we have seen in
example-2 for LiF.



dbAIIDA

MnF, loaded calculation data: “Result” tab

Edit Anp Lagowt || Conrol Pansl

TG ANUAIOU BUdiiuuim LUl nLUuy App

i Aout

» 4 Step 1: Select structure

+  Step 2: Con

figure workflow

+ + Step 3: Choose computational resources

¢ Step 4: Status & results

Worldlow status: Finished

“fou can chck on @

Structure information: Alom coordinates in A

o 10 select an atom. Muliple aloms can ba seiacta

Atom index | Chemicalsymbol | Tag | x{A) | y(A) | z{A)
1 Mn 0 000 | oo | mon
2 Mn o 244 244 165
3 F L] 148 148 0.00
4 F o 382 0.5 165
5 F o 0.5 302 165
6 F 0 339 | 338 | ooo

Summary B Resuts B
Stuclue
F4Mny mﬁi’mz
Initial Descripticn:
Number of stoms: &
Creation fime: 2025-02-11 03:26:18 (5 months ago)
Seiecion cail
Lengtn unit: angstrom (A)
el vectors: el vecioes iengin:
& 46736 0.0000 0.0000 |ar: 46736
0,000 4 B736 0.0000 |bf: 48738
& 0.0000 0.0000 33000 ot 3.5000
Angies: Symmatry Intormation:
o 90.0000 Spacegroup: P4_2mnm (Mo.136)
B 20.0000 HaL P 4n 2n (N0.418)
90,0000 Periodity: zyz
el voiume: 75,3815 (A%

Icking on additional rows. To unselect an alam,

ComyTgNt (c} 2025 AIDAIRD tam

Version: v25.04.1

>

Just like for example 2, click on “Muon results”
to see the DFT+u results.



MnF, loaded calculation data: “Result” tab

dbAIIDA
~+ - Step 4: Status & results

Workilow status: Finished [

Summary B Status [ Results B

1111111111

ich describes ihe epproach e I muoar les.
Imp
Wal 5 was 100 smadl 10 properly represent e muon sites.
Structure Bz |Ry ferystal [Brosal |[Bagl | 1Bl
Label u
1D {PK) {meV) | coordinates) B (T) Bapaar (T) m |m
2020 A o 02430001025 |0.0,0.364 0,0,0.324 0364 0324 |04
1206 B 1216 (018200410  [00010.5977 000101115  |5077 |15 |4.862
1785 c 1244 (013013025 | 000600065389 |0.006,0.006.1.313| 5389 |1.313 | 4075
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The different section of the results is like we
have seen in example 2 for LiF. In addition,
because the sample is magnetic, the muon
result table also contains the different
contribution of the muon local field.

E.g, For lowest energy site A (I.e the F-mu-F
site), the dipolar contribution is 0.324 T, the
contact term is vanishing 0.04 T, while the total
is 0.354 T.

The other sections of the results and inputs are
similar as we have seen in example 2.

The end of this exercise.



(Optional) Example 4: Band structure of Fe

> In this example, the aim is to compare the electronic band structure of Fe assuming a
non-magnetic and then a magnetic Fe-bcc sample with DFT calculations.

> To start the calculations return to the start-up page and click on new calculations.

Notes [ S5 AiiDA
S

» The steps for the calculations are similar for Si in [ N = a4 2
example 1 Flle Manager Terminas rasks App Store Hep

» Open two new calculations, one for the non-magnetic Fe
and the other for the magnetic Fe. For the input
structure use the “Fe_bcc.cif” file from the downloaded T N & o (

' — , B’ = @
files. \%/ =

1. The AiiDAIab uantum ESPRESSO App 2

Prugin store Downioad examples Quantum ESPRESSO

» For the non-magnetic Fe, the default parameters are
used for the calculations while for the magnetic Fe,
“magnetism” has to be turned on in the “Customize
calculation parameters” -, “Basic settings” tab.



Non-magnetic Fe calculation steps (1)
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Magnetic Fe calculation steps (1)
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since we desire a ferromagnetic order.



Still on magnetic Fe calculation steps (2)
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The electronic band structure of
the magnetic Fe. We compare
this later with the non-magnetic
case in the next slide.
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Notice the spin
polarized bands for
the magnetic case.

Both are metallic,
see the lines
crossing the Fermi
energy at 0 (y-axis)

In the next slide we
access the total
energy of the
calculations to
determine the
ground state
configuration.
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Compare DFT total energies
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The end
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