


Action plan 11th May 2022

• Accessing Quantum espresso either via your own computer or the CHPC

• Structure files in CIF format obtained from either:

a) Materialsproject{https://materialsproject.org/materials/mp-1094034/#}, Crystallography 

b) Open Database {https://www.iucr.org › resources› cif},

c) http://rruff.geo.arizona.edu/AMS/minerals/Platinum, 

d) The Open Quantum Materials Database {https://oqmd.org/}, etc.

• Converting CIF to QE input file using either: 

a) BURAI works in windows,

b) Materialscloud {https://www.materialscloud.org/work/tools/qeinputgenerator}, etc.

• Calculations intended:

• Single point calculation (scf)

• Lattice constant (relax)

• Lattice constant and cell optimization (vc-relax)



Action plan 11th May 2022

• Require optimizations:

a) Lattice constant optimization (a, b & c), 

b) KPOINT optimization, 

c) ECUT optimization, Cell optimization.

• Assignment: Perform the band structure and density of states calculation on pristine Ti3C2bulk and 

monolayer. If you have any queries do not hesitate to contact me. 

This we will work on in the next class.



Quantum ESPRESSO: The basics & download

• An integrated suite of Open-Source computer 

codes for electronic-structure calculations and 

materials modelling at the nanoscale. It is 

based on density-functional theory, plane 

waves, and pseudopotentials.

• An open-source project

• Also referred to as PWSCF or QE

• What can QE do:

❖ Ground-state calculations

❖ Structural Optimization, molecular 

dynamics, potential energy surfaces

❖ Electrochemistry and special boundary 

conditions

❖ Response properties (DFPT)

❖ Spectroscopic properties

❖ Quantum Transport

❖ Platforms

https://www.quantum-espresso.org/

How to obtain 

QE 
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Quantum ESPRESSO: The basics & download
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Input file generation & Running on CHPC

Run on CHPC

• ssh {username}@lengau.chpc.ac.za; where 

{username = studentXX, where XX = assigned 

number}

• cd to the /mnt/lustre/users/studentXX; calculations 

must be ran on /mnt/lustre

• To copy files from local computer to the chpc: scp–r

• We need a PBS submission script to run this 

calculation, generate one as follows

• Enter qesp_6.7 (tab key helps to autocomplete}. 

NOTE QE input file should end with {NAME}.in

• The project name is WCHPC

• Number of nodes 1, wall time 04:00

• Enter email address

• Calculation type PW

• Click y to submit and n to review file before 

submission

• Submitting job “qsub{filename}.pbs”

• Checking status of job “qstat–u $USER”

• Cancelling job “qdelJob ID number”

NB: This tutorial will use Ti3C2 Mxene for all 

examples given 

To obtain the 

structure

Generate the 

input files 

necessary for 

running on CHPC 

or a Linux system

https://materialsproject.org/#search/materials
https://www.materialscloud.org/home
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Quantum ESPRESSO: Input file generation & visualization (BURAI)



Menu Dashboard

Quantum ESPRESSO: Input file generation & visualization (BURAI)



Quantum ESPRESSO: Input file generation & visualization (BURAI)

Always remember to delete temporary files. They can be too large



Input file generation & Running on CHPC

Run on own computer

• Then for scf, relax, vc-relax use the pw.x command.

• Open the input file using your favourite text editor, 

change calculation = 'scf’ to ‘relax’ or ‘vc-relax’.

• ‘scf’ does a single point calculation; ‘relax’ does 

atomic position relaxation, ‘vc-relax’ does full 

optimization.

• There are other type of calculations such as ‘nscf’, 

‘bands’, etc.

• To run in serial, use pw.x< {inputfilename} > 

{outputfilename} &; with & calculation runs in the 

background

• To run in parallel use mpirun–np 2 pw.x< 

{inputfilename} > {outputfilename}; -np “Number of 

process” and the number can vary based on your 

computer.

• ps–a shows jobs running in the background.

• From the output file, the total energy can be read. 

The total energy is important to ensure structural 

minimization and calculation of other properties (to 

be discussed later).

NB: This tutorial will use Ti3C2 Mxene for all 

examples given 
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Input file generation & Running on CHPC

Running on CHPC

• ssh {username}@lengau.chpc.ac.za; where 

{username = studentXX, where XX = assigned 

number}

• cd to the /mnt/lustre/users/studentXX; calculations 

must be ran on /mnt/lustre

• To copy files from local computer to the chpc: scp–r

• We need a PBS submission script to run this 

calculation, generate one as follows

• Enter qesp_6.7 (tab key helps to autocomplete}. 

NOTE QE input file should end with {NAME}.in

• The project name is WCHPC

• Number of nodes 1, wall time 04:00

• Enter email address

• Calculation type PW

• Click y to submit and n to review file before 

submission

• Submitting job “qsub{filename}.pbs”

• Checking status of job “qstat–u $USER”

• Cancelling job “qdelJob ID number”

NB: This tutorial will use Ti3C2 Mxene for all 

examples given 
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