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Highlights: Notable Public Funding Efforts

ParityQC: Parity Constraints as a Quantum Computing Toolbox
FWF START program (Austria). Studiy novel schemes for quantum computing based on
parity variables and constraints. +info 

QSIT – Quantum Science & Technology is a program of the National Centre of Competence in 
Research (NCCR) of Switzerland wich aims is to develop applications in the area of quantum 
computer science and to investigate new paradigms in physical basic research such as the
order and states of material.+info

A new DARPA’s RFI on #QuantumComputing asks what new capabilities current and next-gen 
quantum computers might enable for understanding complex physical systems, improving AI 
& ML, and enhancing distributed sensing +info

The face of promising research: 
Skolkovo IST +info Univ. Sevilla +info 
Jacob Biamonte Lucas Lamata

Other leading research org in EU: Basque Country University, 
with 10,5 M € grant for an open superconducting quantum 
computer. Univ Pavia work on An Artificial Neuron 
Implemented on an Actual Quantum Processor.

Futuristic Scenarios

An Artificial Neuron Implemented on an Actual Quantum 
Processor +info

GOAL: Improving machine learning by leveraging a hybrid quantum/classical 
computing approach to decrease the time required to train machine learning 
models. 

https://www.uibk.ac.at/th-physik/quantum-optimization/research/index.html.en
http://www.snf.ch/en/researchinFocus/nccr/nccr-qsit/Pages/default.aspx
https://www.nextgov.com/emerging-tech/2018/07/pentagon-seeks-edge-quantum-computing/149718/
https://faculty.skoltech.ru/people/jacobbiamonte
https://scholar.google.es/citations?hl=es&user=FP5BXgUAAAAJ&view_op=list_works&sortby=pubdate
https://www.technologyreview.com/s/612435/machine-learning-meet-quantum-computing/


Use of Machine Learning
in Quantum Computing
The number of documents in this field has grown especially since 2018 and 
is expected to continue increasing

Number of records in Quantum Computing Machine Learning [1] 

Number of grants in Quantum Computing Machine Learning [2] 

[1] Source Linknovate: http://bit.ly/Linknovate_QCML
[2] Source Linknovate: http://bit.ly/Linknovate_GrantsQCML

GOOGLE’S QUANTUM PROCESSOR
The Bristlecone’s gate-based superconducting system
provides a testbed for research into system error rates
and scalability of Google’s qubit technology, as well as 
applications in quantum simulation, optimization, and 
machine learning. +info

Highlighted companies: IBM worked with Raytheon BBN in 2017 to perform certain black box 
machine learning tasks more efficiently; There are also the solutions of Rigetti, D-Wave 
(Quadrant.ai) and Alibaba. In the context of chemistry, firms such as Volkswagen, Daimler and 
Google stand out.

Most active organisations in Quantum Computing Machine Learning [1] 

Social graph (grants): ETH Zurich in the center of 3 biggest networks [2] 

http://bit.ly/Linknovate_QCML
http://bit.ly/Linknovate_GrantsQCML
https://ai.googleblog.com/2018/03/a-preview-of-bristlecone-googles-new.html


Highlight: Key Past and Actual Public Funding Efforts

A challenge DARPA addressed in 2018 requesting information from experts to help gauge the 
promises and limitations of quantum computing in the years ahead. Subsequent calls are 
expected to be announce in the months to come.  +info

NSF Grants
- The U. Utah aims to establish a materials platform through Majorana fermions towards the 

development of practical topological quantum computing in order to avoid decoherence +info
- Univ of Southern California (USC) is investigating ways to overcome decoherence so that 

fewer physical resources are needed in order to implement error-correcting protocols. This 
would allow significant quantum computations to be done on smaller devices.+ info 

EC Grants
- In this sense, the Autonomous Univ. of Madrid (UAM) is exploring a topological 

superconductor of Majorana fermion quasiparticles, which promises to open new avenues 
towards decoherence-robust topological quantum computing.+ info 

- The Univ. of Oxford is investigating the use of symmetry to prevent single-photon decay while 
allowing two-photon and four-photon decay events. This mechanism will provide a rich 
physics to explore more complex quantum phenomena like entanglement stabilization and 
the generation of decoherence-free subspaces. +info

The face of promising research: Ronald de Wolf, Sr Researcher at Centrum 
Wiskunde & Informatica and a Prof. at the Institute for Logic, Language and 
Computation of the Uni. of Amsterdam. +info
David Deutsch, visiting prof. in the Centre for Quantum Computation in the 
Clarendon Laboratory of the University of Oxford. +info

CHALLENGE: Decoherence, caused by vibrations, temperature fluctuations, 
electromagnetic waves and other interactions, ultimately destroys the 
exotic quantum properties of the computer. No existing hardware platform 
can maintain coherence and provide the robust error correction required 
for large-scale computation. A breakthrough is probably several years 
away. + info

Futuristic Scenarios

Q-CTRL was founded in 2017 by Michael Biercuk, a professor of Quantum Physics & 
Quantum Techn at the Univ. of Sydney and a chief investigator in the Australian Research 
Council CoE for Engineered Quantum Systems, and PhD in physics from Harvard. Q-CTRL 
raised $15M to work on providing a set of tools 
that runs on quantum machines, visualises noise
and decoherence and then  deploys controls 
to “defeat” those errors . +info

Source pic: Techcrunch

https://www.fbo.gov/index?s=opportunity&mode=form&id=2dc9cb27145bc5a144d6e818bb090f21&tab=core&_cview=0
https://www.nsf.gov/awardsearch/showAward?AWD_ID=1936383
https://www.nsf.gov/awardsearch/showAward?AWD_ID=1719778
https://cordis.europa.eu/project/rcn/208097/en
https://cordis.europa.eu/project/rcn/221906/factsheet/en
https://homepages.cwi.nl/%7Erdewolf/
https://www.daviddeutsch.org.uk/
https://cordis.europa.eu/project/rcn/208097/en
https://techcrunch.com/2019/09/10/q-ctrl-quantum-computing/


Extending the limits of Quantum 
Computing: Decoherence
Given the current pervasiveness of decoherence and other errors, contemporary 
quantum computers are unlikely to return correct answers for programs of even 
modest execution time.

Number of records in Quantum Computing Decoherence [1] 

Public Funding awarded to in Quantum Computing Decoherence since 2010 [1]

[1] Source Linknovate: http://tiny.cc/decoherence

Top active organizations in Quantum Computing Decoherence [1]

To advance development of quantum processors and achieve quantum supremacy, companies 
like Microsoft, Google, or IBM are active organizations researching how to maintain coherence 
or develop algorithms that take into account decoherence.

http://tiny.cc/decoherence


Highlights: 

Towards Correct Quantum Programs
In this work, the researchers implement a  range of QC algorithms and programs in order to 
discover what types of bugs occur and what defenses against those bugs are possible in QC  
programs. +info

Hybrid qubits solve key hurdle to quantum computing
An international group of researchers led by the RIKEN Center for Emergent Matter Science
have crafted a new architecture for quantum computing by constructing a hybrid device made
from two different types of qubit +info

The face of promising research: 
Hans J Briegel, prof. of Theoretical Physics, Univ. of 
Innsbruck + info
Ryan Babbush, senior scientist at Google + info 
and Alan Aspuru-Guzik, prof. of Chemistry &Computer 
Science, Univ. of Toronto  + info.

Other institutions include the early 
groundbreaking work of JI Cirac in Max 
Planck and Peter Zoller in Univ Innsbruck 
& IQOQI Austrian Academy of Sciences

Recent news:

Rigetti launched 1M$ prize in the past years.
The quantum computing startup that is challenging the likes 
of IBM, Microsoft and Google in this nascent space, 
announced the launch of its new hybrid quantum computing 
platform, which is now in private testing, Rigetti also 
announced a $1M prize for the first team that manages to 
show quantum advantage on this hybrid platform. . +info

GOAL: Identify how quantum computing-inspired algorithms could be applied to 
classical computers to handle quantum data.

https://www.epiqc.cs.uchicago.edu/towards-correct-quantum-programs
https://www.nextgov.com/emerging-tech/2019/01/darpa-thinks-insect-brains-might-hold-secret-next-gen-ai/154040/
https://www.uibk.ac.at/th-physik/staff/briegel/
https://ai.google/research/people/RyanBabbush
https://matter.toronto.edu/about-us/
https://techcrunch.com/2018/09/07/rigetti-announces-its-hybrid-quantum-computing-platform-and-a-1m-prize/?guccounter=1&guce_referrer_us=aHR0cHM6Ly93d3cuZ29vZ2xlLmNvbS8&guce_referrer_cs=J5tzYXxxX_aFKHXE7gnS_Q


Interface 
Quantum/Classical
Computing

Number of records in Hybrid Quantum Classical Computing [1] 

Number of records in Quantum Programming Language [2] 

[1]Source Linknovate: http://bit.ly/Linknovate_HQCC
[2] Source Linknovate: http://bit.ly/Linknovate_QPL
[3] Source Linknovate: http://tiny.cc/programminglanguage

Quintessence Labs, WEF Tech Pioneer 2018
The company was selected for their significant
contributions in the field of data protection, helping
companies get ready for quantum computing. +info

Most active organisations in Hybrid Quantum Classical Computing [1] 

Most active organisations in Quantum Programming Language [3] 

http://bit.ly/Linknovate_HQCC
http://bit.ly/Linknovate_QPL
http://tiny.cc/programminglanguage
https://www.quintessencelabs.com/blog/quintessencelabs-named-tech-pioneer-2018/


Highlights: Public Funding in High-risk High-reward national programs in the EU

Danish CoE Center for Quantum Devices studies how to create, control, measure, and protect 
quantum coherence and entanglement in solid-state electronic devices. +info

The Univ. of York has received £24M from the EPSRC to set up the Quantum Communications 
Hub with the aim to pursue quantum communications at all distance scales, to offer a range of 
applications and services and the potential for integration with existing infrastructure. +info

Regarding the EC, it has funded CiViQ project (€9.9M) to open a radically novel avenue towards 
flexible and cost-effective integration of quantum communication technologies, and in particular 
Continuous-Variable Quantum Key Distribution (QKD), into emerging optical telecommunication 
networks. It involves an interdisciplinary community of 21 partners from major telecoms, 
integrators and developers of QKD. +info

As for the NSF, it has recently awarded Uni of Arizona ($500K) to enable high spectral efficiency 
quantum communications so that communication rates can be substantially improved. +info

And also, two sister RAISE grants: RAISE-EQuIP to develop chip-integrated devices and sub-
systems for preparation and detection of photonic signals in advantageous quantum states; and 
RAISE-TAQS to demonstrate a receiver able to detect and transduce the photons into an 
electrical signal,  and harnesses this capability to perform measurements for future quantum 
computing and quantum communications systems.

The face of promising research: 
Charles Marcus, prof. at Uni. of Copenhaguen and 
Principal Researcher at Microsoft. +info
Vicente Martín Ayuso, prof. quantum computing at 
Polytechnic Uni. of Madrid. +info

Quantum communication takes advantage of the laws of quantum 
physics to protect data. From a cybersecurity perspective, if a hacker 
tries to observe qubits in transit, their fragile quantum state collapses 
to either 0 or 1, leaving behind a trace of the breach.

Other promising research:
National labs in USA:
ORNL with $8M project to oversee the "Fundamental 
Algorithmic Research for Quantum Computing”
Sandia National Laboratories, with FAR QC Project and 
Lawrence Berkeley National Lab AIDE QC project 
All advancing basic aspects of quantum communicat
+info

Futuristic Scenarios

In total, DOE's Office of Science made available more than $60 million to 
10 universities, nine national laboratories, and one non-profit via its 
Advanced Scientific Computing Research program. 
ORNL project awarded $11M to 
generalize and leverages 
considerable expertise at 
The University of Arizona, 
Perspecta Labs, and ORNL 
from previous coexistence 
experiments for quantum key 
distribution applications
+info

Source: ORNL, Eurekalert AAAS

https://qdev.nbi.ku.dk/research/
https://gtr.ukri.org/projects?ref=EP/T001011/1
https://cordis.europa.eu/project/rcn/218554/factsheet/en
https://www.nsf.gov/awardsearch/showAward?AWD_ID=1907918
https://www.nsf.gov/awardsearch/showAward?AWD_ID=1842680
https://www.nsf.gov/awardsearch/showAward?AWD_ID=1839175
https://www.nbi.ku.dk/english/staff/?pure=en/persons/379494
http://www.gcc.fi.upm.es/en/people.html
https://www.eurekalert.org/pub_releases/2019-09/drnl-dao091619.php
https://www.eurekalert.org/pub_releases/2019-09/drnl-dao091619.php


Quantum Communications / 
Quantum Internet
The best known example of quantum cryptography is quantum key distribution 
(QKD), which offers an information-theoretically secure solution to the key 
exchange problem.

Number of records in Quantum Communications [1] 

Number of records in Quantum Key Distribution [2]

[1] Source Linknovate: http://tiny.cc/QuantumCommunications
[2] Source Linknovate: http://tiny.cc/keydistribution

Top active organizations in Quantum Communications [1]

Toshiba is the leading Corporation in Quantum Communications. It is collaborating with 
numerous universities in quantum optics and quantum photonics, and in QKD protocols.

Most active countries in Quantum Communications [1]

http://tiny.cc/QuantumCommunications
http://tiny.cc/keydistribution


Highlighted Grants

Under FET programs, the EC has recentyly funded a couple of relevant projects:
• PASQuanS (€9.26M) will demonstrate a quantum advantage for non-trivial problems, paving 

the way towards practical and industrial applications. It will result in modular building blocks 
for a future generation of quantum simulators. +info

• PhoQuS (€3M) will develop  photon-photon interaction for quantum simulations. It will 
implement quantum simulations and simulate systems of very different nature, ranging from 
astrophysics to condensed matter. +info

In the UK, the Uni. of Cambridge and Newcastle Uni. have received funding from GTR to study and 
the control of out-of-equilibrium properties of quantum many-body systems which are driven 
across phase transitions. +info

And the NSF has granted the EAGER project to Boston Uni. to develop novel simulation 
techniques to help benchmark quantum machines. The simulations will run on ordinary 
computers, but will make use of cloud computing services to scale up the system sizes as far as 
possible. +info

The face of promising research: Alán Aspuru-Guzik. 
prof. of chemistry and computer science at the 
University of Toronto.  +info
Winfried Hensinger, prof. of Quantum Technologies at 
Uni. of Sussex.  +info

Quantum simulators have been realized on a number of experimental 
platforms, including systems of ultracold quantum gases, trapped 
ions, photonic systems and superconducting circuits.

Other promising research: 
Quantum Internet will provide radically new internet 
applications by enabling quantum communication 
between any two points on Earth. The EC has funded 
the Quantum Internet Alliance (QIA) for a pan-
European Quantum Internet by ground-breaking 
technological advances, culminating in the first 
experimental demonstration of a fully integrated 
network stack running on a multi-node quantum 
network. +info

Futuristic Scenarios

Physicists from the Hong Kong University of Science and Technology 
(HKUST) and Peking University (PKU) have successfully created the 
world's first 3D simulation of topological matter consisting of ultracold 
atoms. Previous attempts at topological matter simulations 
were limited to lower dimensions. 
This breakthrough paves an 
opening to further examining new 
topological matter that cannot be 
well realized in solids. 
Such never-before-done engineering 
artificial material with ultracold
atoms may allow physicist to 
model  unusual phases of matter.
+info

Source: HKUST

https://cordis.europa.eu/project/rcn/218547/factsheet/en
https://cordis.europa.eu/project/rcn/218549/en
https://gtr.ukri.org/projects?ref=EP/R043434/1
https://www.nsf.gov/awardsearch/showAward?AWD_ID=1844190
https://matter.toronto.edu/about-us/
http://www.sussex.ac.uk/profiles/179227
https://cordis.europa.eu/project/rcn/218486/en
https://www.eurekalert.org/pub_releases/2019-08/hkuo-huf081919.php


Quantum Simulation

An active topic in terms of public funding, specially in Europe, and USA.

Number of records in Quantum Simulations [1]

Public funding awarded to Quantum Simulations (since 2010) [1]

[1] Source Linknovate: http://tiny.cc/quantumsimulation

Top active organizations in Quantum Simulations [1]

Most active countries in Quantum Simulations [1]

The University of Innsbruck has extensive research in the area, with more than 45 scientific-
related papers published since 2010. They have also been awarded with 10 grants, all from the 
European Commission, and mostly researching the role of Rydberg ions in quantum simulation.

http://tiny.cc/quantumsimulation
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