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Non-profit helping create a quantum technology ecosystem faster, better, and to benefit everyone.

Our supporters Our partners

https://unitary.fund/



Unitary Fund Team

Advisory Board
15 volunteer experts in quantum systems & software from:

Community

Will Zeng, PhD
President. Head of Quantum 
Research at Goldman Sachs. 
Fmr. product/sw lead at Rigetti. 
Oxford quantum algorithms PhD.

Nathan Shammah, PhD
CTO. Lead developer at QuTiP. 
Visiting scientist at RIKEN. PhD in 
quantum physics from Univ. of 
Southampton.

Sarah Kaiser, PhD
Community Manager. Co-founder 
of Q# Community, Microsoft MVP, 
activist for open source and 
diversity in quantum. UWaterloo 
PhD in quantum computing.

Andrea Mari, PhD
> 40 peer reviewed scientific 
publications. Contributor to 
Pennylane. Fmr. researcher at 
Xanadu. Univ. of Postdam PhD in 
quantum information.

Ryan LaRose
NASA Fellowship PhD student 
at University of Michigan. Fmr 
at Alphabet X. Wrote first paper 
benchmarking quantum 
software packages.

60+ grantees 
21 countries

Team

Full-time Part-time
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Dan Strano
Full stack web engineer. Lead 
developer on the qrack 
quantum simulator.

Vincent Russo, PhD
Post-quantum security 
developer at ISARA. Lead dev 
on toqito quantum info package. 
PhD from UWaterloo.



Unitary Fund Programs
Microgrant Program
- $4k rapid grants for: ecosystem development, 
workforce development, community building, open 
source tech and software

Unitary Labs
- Open source research team
- Targeting impactful and open niches that aren’t 
monetizable by companies
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47 grants in 21 countries;
10+ publications;
30+ libraries with 1167 
stars, 50+ contributors and 
~6k commits 
Helped 12 folks get  into 
quantum tech full time

2 new startups, 1 new 
non-profit



QRack
an open source, comprehensive, 
GPU-accelerated framework for simulating 
universal quantum processors.

Better performance that industry options.

Microgrants: Building state of the art open software
QuNetSim
To Stephen DiAdamo to develop the first full 
featured software stack for quantum network 
protocols.

OLSQ
To Daniel Tan to develop and open source 
the Optimal Layout Synthesizer for Quantum 
Computing, OLSQ. This compiler beats 
other benchmarks on optimal layout of 
computational qubits onto physical qubits.



Open-source scientific software: research at scale
PyZX: compress quantum programs 
efficiently with ZX calculus

https://journals.aps.org/prx/abstract/10.1103/PhysRevX.10.041030

Effective Compression of Quantum Braided Circuits Aided by ZX-Calculus 
Michael Hanks, Marta P. Estarellas, William J. Munro, and Kae Nemoto 
Phys. Rev. X 10, 041030 – Published 11 November 2020



Quantum Tech: Quantum computing
Open-source and quantum technologies

Mark Fingerhuth, Tomáš Babej, and Peter Wittek, 

Open source software in quantum computing, 

PLoS ONE 13 (12): e0208561 (2019).

A Recent Review:



Quantum Tech: Open Source Libraries
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More open-source is empowering broad research in the field

Library Year Language Description

2012

Checkout more open-source projects at https://qosf.github.io

Python Simulation of open quantum systems; 
quantum optics, cavity QED. 

Creators

Rob Johannson
Paul Nation
Franco Nori

Institution

RIKEN

2017

2016

2018

Julia

Python

Python

Quantum optics and open quantum 
systems framework inspired by 
the QO toolbox in Matlab and QuTiP

Hardware-agnostic framework with 
compiler and simulator with emulation 
capabilities.

Photonic quantum computing with
continuous-variable optical circuits

2018 C++ 
Python

Studying many-body quantum systems 
with artificial neural networks and ML 
techniques.

2017 Python Fermionic potential calculations 
for quantum chemistry

Sebastian Krämer 
et al.

Damian S. Steiger
Thomas Häner
Matthias Troyer

Nathan Killoran 
et al.

Giuseppe Carleo

Ryan Babbush et 
al.

U Innsbruck
IQOQI

ETH Zurich

Xanadu Inc

The Simons 
Foundation

Google 
(unofficial)

NetKet

ProjectQ

2012
Nikolas Tezak, 
Michael Goerz
Hideo Mabuchi

QNet Stanford Python
Computer algebra package for 
quantum mechanics and photonic 
quantum networks



QuTiP: The Quantum Physics Simulator
The Quantum Toolbox in Python

Superconducting Circuits

Cavity QED

Quantum 
Optics

Ion Traps
Optomechanics

Quantum 
Error Correction

Condensed Matter

Spin Lattices

QuTiP

qutip.org



Open source for software, knowledge, research

Linux

"$5Bn in contributed 
development costs"* 
*linuxfoundation.org/press-release/2015/09/



Open source for software, knowledge, research

“Windows and MacOS are products, contrived by 
engineers 
in the service of specific companies. 

Linux/Unix, by contrast, is not so much a product 
as it is a painstakingly compiled oral history of the 
hacker subculture. 

It is our Gilgamesh epic.”

                                    – Neal Stephenson











Open Source
A new era for open source

Open-Source Basics
Read. Download. Deploy.
Definition: You can read the source code (open-source ≠ free).
Examples of open-source: Linux, Android, FireFox, MySQL, LibreOffice, Python. 
Open-source deployment is accelerating many end-industries applications. 
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Features for Developers
Learn. Debug. Deploy. 
You can learn by reading the code and become a better developer.
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Open Source
A new era for open source

Open-source for Businesses
Flexible. Valuable. Growing fast. 
Source is generally free but companies can charge for additional services.
GitHub acquired for $7.5 bln (2018).GitLab: $100 mln in funding (2018).
Red Hat acquired by IBM for $34 bln (2019).
Machine learning (‘AI’) is driving fast, pervasive adoption of open-source libraries.
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Open source and open science
Aligned vision

Open Science ResearchOpen Source Coding



Open source and open science
Aligned vision

Open Science ResearchOpen Source Coding

● Allow access to the research/project results, sharing knowledge.
● Collaboratively advance the field, building upon others’ results. 
● Coordinate large and delocalized teams working remotely.
● Make supporting data and code available for fast reproducibility.                      
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The steady growth of Python
Empowered by a large open-source ecosystem 

Source: David Robinson
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Python’s strengths
A community-based programming language

Community ToolsResources
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Python’s strengths
A new community-based programming language

PyCons
Workshops
Sprints
EuroSciPy

Trento, Italy

Community
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Python’s strengths
A modular architecture for well-maintained libraries 

Libraries
Matplotlib
Scikit-learn
NumPy

Resources
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Python’s strengths
Interactive Jupyter notebooks run an IDE in your browser

Notebooks
LaTeX comments
Interactive code
Jupyter

Tools
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Open Source 
From reproducible data to reusable code.

G. Varoquaux: Group leader at INRIA in Paris.
One of the scikit-learn core developers.

gael-varoquaux.info
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Open Source 
From reproducible data to reusable code.
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https://github.com/nathanshammah/make-your-code-count
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Thank you!
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discord.unitary.fund

nathan@unitary.fund


