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• Open source (GPLv3 and Apache 2).

• High-level Interface in Python 3

• Low-level Backend in Modern C++

• TRIQS - A Toolbox for Research on Interacting Quantum Systems

• TRIQS Library — Fundamental Building Blocks

• Applications based on the TRIQS Library
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What is TRIQS?

M. Ferrero I. Krivenko T. Ayral

P. Dumitrescu

D. Simon

Hugo Strand

A. MoutenetM. Zingl

A. Hampel

github.com/TRIQS/TRIQS
Doc: triqs.github.io

triqsworkspace.slack.com

O. Parcollet et al. CPC ’15  ~ 360 Citations

https://github.com/TRIQS/triqs
http://triqs.github.io
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What is TRIQS?
triqs.github.io

http://triqs.github.io
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• Generic Green Function Objects, e.g.

• Many Body Operators

• Lattice Tools

• Tools for Exact Diagonalization

• Monte Carlo Tools (Metropolis Hastings, Determinant Manipulations)

• Statistical Analysis Tools

G : (k, iω) → ℂ2×2

TRIQS Library — Building Blocks



HDF5 C++ Interface
github.com/TRIQS/h5

MPI C++ Interface
github.com/TRIQS/mpi

Itertools
github.com/TRIQS/itertools

NDA - Multi-Array
github.com/TRIQS/nda

Cpp2Py
github.com/TRIQS/cpp2py

App4TRIQS
github.com/TRIQS/app4triqs

HDF5 C++ Interface
github.com/TRIQS/h5

Itertools
github.com/TRIQS/itertools

6

Basic Libraries — Standalone

HDF5 C++ Interface
github.com/TRIQS/h5

NDA - Multi-Array
github.com/TRIQS/nda

http://github.com/TRIQS/mpi
http://github.com/TRIQS/nda
http://github.com/TRIQS/h5
http://github.com/TRIQS/app4triqs
http://github.com/TRIQS/itertools
http://github.com/TRIQS/cpp2py
http://github.com/TRIQS/itertools
http://github.com/TRIQS/h5
http://github.com/TRIQS/h5
http://github.com/TRIQS/nda
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TRIQS Applications — Impurity Solvers

• CT-Hyb — Hybridization-Expansion QMC Solver 

triqs.github.io/cthyb 

• CT-Seg — Segment-Picture Hybrid.-Exp. QMC Solver (unpublished) 

• CT-Int — Interaction-Expansion QMC Solver (unpublished) 

P. Seth et al. CPC ’16  ~ 250 Citations

• HubbardI Solver 
triqs.github.io/hubbardI

• Hartree Fock 
triqs.github.io/hartree_fock

DMFT Tutorial

https://triqs.github.io/cthyb
https://triqs.github.io/hubbardI
https://triqs.github.io/hartree_fock
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TRIQS Applications — Next-Generation Solvers

• Keldysh Quasi-Monte-Carlo Solver

P. DumitrescuC. Bertrand

Marjan Maček et al. PRL ’20

D. Bauernfeind

• ForkTPS DMRG Solver

D. Bauernfeind et al. PRX ‘17

X. Cao

• Inchworm CTQMC Solver

M. Charlebois

G. Cohen et al. PRL ‘15



• DFT Tools — Toolbox for Ab-Initio Calculations of Correlated Materials 
triqs.github.io/dft_tools

 
 

9

TRIQS Applications — Connection to Electronic Structure

O. PeilL. PourovskiiM. Aichhorn V.  Vildosola

A. Hampel

M. Zingl

J. KarpG. KrabergerM. Ferrero

S. Beck

M. Aichhorn et al. CPC ’16  ~ 150 Citations

https://triqs.github.io/dft_tools


• DFT Tools — Toolbox for Ab-Initio Calculations of Correlated Materials 
triqs.github.io/dft_tools
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TRIQS Applications — Connection to Electronic Structure

O. PeilL. PourovskiiM. Aichhorn V.  Vildosola M. Zingl

J. KarpG. KrabergerM. Ferrero

flatironinstitute.github.io/solid_dmft/

A. Hampel

S. Beck

M. Aichhorn et al. CPC ’16  ~ 120 Citations

A. Hampel S. Beck

A. Carta

M. Merkel

https://triqs.github.io/dft_tools
https://flatironinstitute.github.io/solid_dmft/


• Lindhard Susceptibilities

• Random-phase Approximation

• GW Approximation

• Generalized Susceptibilities

• Bethe-Salpeter Equation Solver

• Vertex-Corrected Lattice Susceptibilities

• TPRF — The Two-particle Response Function Tool Box 

triqs.github.io/tprf 
 
 

H. Strand
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TRIQS Applications — Vertex Calculations

H. Strand et al. PRB ’19

S. Kaeser

P. Hansmann

• Linearized Eliashberg

S. Kaeser et al. ’21

https://tiqs.github.io/tprf
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TRIQS Applications

• TRILEX — Triply-irreducible local expansion (private) 
Reach out to us if you are interested!

G. Kraberger M. Zingl

• MaxEnt — Analytic Continuation 
triqs.github.io/maxent

• Solver Benchmarks — A Set of Reference Impurity Models 

github.com/triqs/benchmarks 

T. Schäfer M. Richter

https://triqs.github.io/maxent
https://github.com/triqs/benchmarks
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• Interface to NRGLjubljana Code 

triqs.github.io/nrgljubljana_interface  

• Interface to the Pomerol Exact Diagonalization Code 

github.com/krivenko/pomerol2triqs 

• Interface to OmegaMaxEnt (Sherbrooke code) 

triqs.github.io/omegamaxent_interface 

• Interface to w2dynamics CTHyb Code 
triqs.github.io/w2dynamics_interface 

TRIQS Interfaces to External Codes

Rok Zitko

I. Krivenko

D. Bergeron

A. Hausoel A. Kowalski

A. Antipov

http://triqs.github.io/nrgljubljana_interface
https://github.com/krivenko/pomerol2triqs
https://triqs.github.io/omegamaxent_interface
https://triqs.github.io/w2dynamics_interface


• SOM — Stochastic Optimization Method for Analytic Continuation 
krivenko.github.io/som
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• DCore — Toolbox for Ab-Initio DMFT Calculations 
github.com/issp-center-dev/DCore

I. Krivenko

External Applications

H. Shinaoka J. Otsuki

• PyED — Exact Diagonalization for finite Quantum Systems 
github.com/hugostrand/pyed/

Hugo Strand

• Dualfermion — Second order dual fermion implementation 
github.com/egcpvanloon/dualfermion

E. Van Loon

https://krivenko.github.io/som
https://github.com/issp-center-dev/DCore
https://github.com/hugostrand/pyed/
https://github.com/egcpvanloon/dualfermion/


• Anaconda

• Debian Packages for Ubuntu 20.04 and 22.04

• Binder Notebook

• Docker Image

• Singularity

• EasyBuild
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singularity pull docker://flatironinstitute/triqs
singularity exec triqs.sif python myscript.py

docker pull flatironinstitute/triqs
docker run -p 8888:8888 flatironinstitute/triqs

triqs.github.io/notebook

TRIQS — Packaging

apt-get install triqs

eb -r --software-name=TRIQS

conda install -c conda-forge triqs

triqs.github.io/triqs/latest/install.html

TRIQS Install-Session after Dinner!

https://triqs.github.io/notebook


16

TRIQS — Getting Started

• Set of IPython Notebook Tutorials from Beginner To Advanced

github.com/TRIQS/tutorials



17

TRIQS — Getting Started
github.com/TRIQS/tutorials
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