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Environment setting

@ See Quantum ESPRESSO install manual
https://winmostar.com/en/QE install manual en win.pdf
to install Quantum ESPRESSO.

@ Download Au.pbe-dn-rrkjus_psl.0.1.UPF via the following URL.
Move it to the pseudo folder in the install folder of Quantum ESPRESSO
and restart Winmostar.
http://www.quantum-espresso.org/pseudopotentials/

PSEUDOPOTENTIALS

Admin PP Database

Standard Solid State Pseudopoteniials (SSSP), a collection of the best verified pseudopotentials,
maintained by THEOS and MARVEL, can be found, together with tests, on the Materials Cloud
(materialscloud.org)

MM bout dopotential — 0
lore about pseudopotentials Classification contral led by Andrea

PAW datasets for rare earths can be found on the web page of VLab at University of Minnesota

Naming convention for the pseudopotential

PSLibrary More information about pseudopotentials in general, the naming convention adopted for I Au.pbe-dn-rkjus_psl.0.1.UPF
pseudopotential files, the Unified Pseudopotential Format , and on other pseudopotential

Unified Pseudopotential Format dalabases, can be found via the links of the menu at the left.

Pseudopatent fal type: ULTRASOFT
Important Note: although most of these: pset. Tals were or used with satisfactory lethod: Rappe Rabe Kaxiras Joannopoulos

resuifs in published work, we cannot give any warranty whaisoever that they fit your actual needs.

Click Au.pbe-dn-rrkjus_psl.0.1.UPF

ANY FUNCTIONAL  [v| |ANY TYPE v Apply Filter

ANY PPLIBRARY  [v| [OTHER OPTIONS  [v| Author: dndrea Dal Corso
Generated using atomic code by &, Dal Corso w.B.0.2 swmorew. 9410

lploaded by Erica Yidal
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. SCF calculation

1. Click File | Open. —
2. Select C:¥winmos7¥samples¥au_slab.cif.

You can also make the same CIF file using Crystal Builder.
See crystal modeling tutorial and apply the following information.

To Make Au unit cell

Crystal system: Cubic

Space group : Fm-3m (225)

Lattice constants : a=4.078830 A
Fractional coordinates: Au (0.0 0.0 0.0)

To Make Slab

Thickness of vacuum layer 25 A

2. Click Solid | Quantum ESPRESSO | Keywords Setup.
[ﬂ] Tools  Help

Remote Job Submission r @ Maormal MHumber
o
Crystal Builder 1 U =
|
Quanturn ESPRESS0O » Keywords Setup
FOMMES J Start Quantum ESPRESS0

M1 EF F Edit .pwout File
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. SCF calculation

1. Set Output Directory to Create.

2. Set Preset to SCF.

3. At Basic tab, Set K Points to Automatic
and enter44 1110 in the text area.

B2 Quantum ESPRESSO Setup - O
Output Directaory Create
Preset {custom) w | [Juse MPI 1
Basic  Advance Spin Phonon Epsilon Dynamics E Options ~ Attributes
Calculation SCF e [e] |III.
Automatically set # of bands Mo Crystal Symmetry
8 1Mo k = & Symmetry
K Paints Automatic e 50
441110 none
none
none
Automatically conwvert to primitive cell
| set I Cancel
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. SCF calculation

Click Advance tab.
Set Occupations to Smearing.
Set Smearing to Marzari-Vanderbilt.
Set SCF (Energy) to 1d-6.
8F Quantum ESPRESSO Setup
Output Directary Create e
Preset {custom) | [Juse MPI

1

Basic Advance sSpin Phonon Epsilon Dynamics ESM Options ~ Attributes

Cutoff Energy [Ry] Occupations

Wave Function | 20, | 5
|

Smearing

Marzari-Vanderhilt

Chrage Density |8EI. degauss [R |IZI.IIIE |
Convergence Threshold }tixing Beta |III. 7 |
SCF {Energy) [Ry] | 1d-6 ( 3 plain ~
1d-4 'l all
1d-3 wdW Correction MNone w
Electron Max Step 100 |
I Set | Cancel

o
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. SCF calculation

1. Click Attributes tab.
2. Set Pseudo Potential to pbe-dn-rrkjus_psl.0.1.UPF.

If you do not have pbe-dn-rrkjus_psl.0.1.UPF, follow the instruction in page. 4.
Move Pseudo file to pseudo folder and click Reload pseudo Files.

3. Click Set.

2017/07/06

&2 Quantum ESPRESSO Setup - O *
Qutput Directory Create A
Preset SCF w | [Juse MPI 1

Basic Advance Spin Phonon Epsion Dynamics ESM  Options Attributes
Mass Default w eudo Directory pseudo in QE's directory

Pseudo Potential pbe-dn-rrkjus_psl.0.1.up

Reload pseudo Files Open pseudo Directory. ..

Atom  Mass Pseudo Potential
Au 196.96654 Au.pbe-dn-rrkjus_psl.0, 1.UPF

vV
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. SCF calculation

1. Click Solid | Quantum ESPRESSO | Start Quantum ESPRESSO.
2. Click Yes and save the file.
3. Save as au_slab.pwin.

Solid | Tools  Help

Remote Job Submission @ Normal || | Mumber

Crystal Builder r U

Quantum ESPRESS0 * Keywords Setup

FOMMES * Start Quantum ESPRESSO
a1 EF | Edit .pwout File
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II.  Work function

1. After the calculation,
click Solid | Quantum ESPRESSO | Potential Energy Distribution.

2. Select the folder and the pwout file by default.
Potential energy distribution window will appear.
The predicted value of work function will be displayed at the bottom.

Tools  Help

Remote Jlob Submission
Crystal Builder

Quantum ESPRESS0
FOMMES

4

3
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Winmosts

I\ @ Marmal MHumber

Keywords Setup
Start Quantum ESPRESSO
Edit .pwout File

Animation(pwout)

Electron Density

Lowdin Charge

Potential Energy Distribution
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