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Quantum Materials

• High-temperature 
superconductors



• Cold atoms in optical 
lattices

• Organics



The theory of everything

• 10-1000 eV vs 10 meV (3-5 orders of magnitude)
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The theory of everything

• 10-1000 eV vs 10 meV (3-5 orders of 
magnitude)

• Broken symmetry (lattice)
• Born-Oppenheimer approximation
• Density functional theory (DFT)
• Methods for effective low energy 

Hamiltonian (DMFT, GW)
• Beating Moore’s law: better algorithms
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The school



Overview

Ab initio
Abinit

Models
Hubbard model

Anderson impurity
Hund's metals

DMFT
Monte Carlo

TRIQS
COMSUITE



With many thanks

Olivier Gingras

Sophie Beck

Alex Hampel

Véronique Brousseau

Nils Wentzell



Sponsors and computing equipment



Remote computing infrastructure

• 16 virtual compute node, each with:
- 32CPU
- 240GB RAM 
- 20GB local disk
- CentOS Linux release 7.9. ( or Rocky Linux 8.6 )

Shared NFS server with 10TB disk.

Using cloud resource from Digital Research Alliance of 
Canada with "Magic Castle" for virtual HPC software 

Thanks: Michel Barrette



Local computing infrastructure

• - 2x "AMD EPYC 9754", 2.25GHz, total 256 cores
• - 768GB RAM
• - 1.7TB disk
• - CentOS Linux release 7.9.

Thanks: Michel Barrette



POSTERS

• Set them up for the whole school. 
• Preceeded by « poster advertisement »

– Today, 14:00
• Special times:

– Monday May 20,     14h00 to 15h00
– Tuesday May 21,    14h00 to 15h30

• But will be posted during the whole school



Final exam

• Thursday night May 30
• Friday morning May 31
• Marks:

– Multiple Choice 50%
– One homework on Abinit 25%
– One homework on TRIQS 25%

• YOU CAN STILL REGISTER 
TODAY



With many thanks



Organizers

Michel Côté

Olivier Parcollet

Gabi Kotliar

Antoine Georges



Thanks

• Dominique Parisé
• Notes on the web:
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QR Code for the lecture notes
7ième École internationale sur les méthodes numériques pour les matériaux quantiques 



Vancouver based international research Institute
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