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will develop novel quantum software
that will circumvent the bottlenecks.

Building the hardware

Building the hardware of a universal
quantum computer, the quantum ana-
logue of a Turing machine, remains a
daunting challenge. However, it is
expected that more specialised quantum
hardware, “quantum simulators”, could
run useful quantum algorithms in the
near future.

Eugene Polzik, professor at the Niels
Bohr Institute known for his early work
on quantum teleportation, will con-
tribute to this part of the project by
building the quantum hardware. More
precisely, a novel platform for quantum
simulation, where single atoms will be
held by individual tweezers made out of
light. They will be configured to mimic

THE NOVO NORDISK FOUNDATION QUANTUM FOR LIFE CENTER

... and their teams.

Professor Matthias Christandl, Principal Investigator and Center Leader
Professor Markus Reiher, Principal Investigator

Professor Eugene Simon Polzik, Principal Investigator

Professor Anders Krogh, Principal Investigator

the shape of atoms in a molecule,
thereby running the quantum software
developed by his fellow Quantum for
Life researchers.

Matthias Christandl states: “With the
exciting research we carry out in the
center we have the ambition to create
the nucleus for a Danish Quantum Life
Science Industry benefitting not only
research and education, but also society
as a whole.

Acknowledgements: We thank the
Novo Nordisk Foundation for financial
support and Daniel Stilck Franca for
valuable input to the article.
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Introducing QSpain: Quantum Computing
Spanish Association in Informatics

by Enrique Arias (University of Castilla-La Mancha), José Ranilla and Elias F. Combarro (University of

Oviedo)

Qspain is a new think tank that was created to foster and promote the development of quantum
computing and its applications from Spain. It acts as a bridge between quantum computing research
groups and companies, with the goal of bringing together critical masses to form multidisciplinary
teams to solve the challenges of companies and society.

Quantum computing is a new computing
paradigm that uses the unique properties
of quantum physics (such as superposi-
tion, entanglement, and interference) to
efficiently perform certain types of com-
putations that would be intractable with
conventional computers. This includes
tasks in physical and chemical simula-
tion, in combinatorial optimisation prob-
lems, in the field of artificial intelli-
gence, especially in machine learning,
and in cryptography [1], among others.

As a result of the efforts made by scien-
tists, leading technology multinationals
and governmental bodies, quantum
computers are now a reality. Moreover,
several countries are in the race to build
the first quantum computer to outper-
form the capabilities of conventional
computers.

However, there is still a considerable
lack of knowledge from a business point
of view. Companies do not yet know

how the technology will work for or
transform their businesses. Also, this
technology is seen as complex and dis-
tant. Nevertheless, quantum computing
is a technology that will completely rev-
olutionise industry [2]. In fact, “Chief
Information Officers (CIOs) should
look for potential opportunities from
quantum computing and be ready to
help the business leverage them” [2].
CIOs should be prepared not only to
understand this disruptive technology,
but also to develop products that will
add value to their company.

Given the potential of this new compu-
tational paradigm, a group of quantum
computing researchers from Spain
started the initiative “Quantum com-
puting SPanish Association in
Informatics” (QSpain) (see Figure 1).

QSpain [L1] is a think tank that exists to
foster and promote quantum computing
and its areas of application, given the

current state of the technology, from
Spain. QSpain brings together experts
from academia and industry, acting as a
bridge between quantum computing
research groups and companies inter-
ested in this technology and channelling
the needs of each company to the most
appropriate expert group. QSpain also
identifies critical masses to form multi-
disciplinary teams to address the chal-
lenges faced by companies and society.
An important part of QSpain’s work is
education: articulating the most appro-
priate mechanisms and contents to train
different user profiles in quantum com-
puting.

To this end, QSpain is organised around
four areas of action that correspond to a
vice-presidency for business, respon-
sible for relationships with companies;
a vice-presidency for education, in
charge of the development of educa-
tional initiatives for companies, univer-
sities and research centres; a vice-presi-
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Figure 1: QSpain logo.

dency for outreach, responsible for rela-
tionships with public institutions and a
vice-presidency for research, that
focuses on extending the scientific
knowledge on quantum technologies.

More specifically, QSpain offers serv-
ices such as exploring and identifying
the applicability of quantum computing
to current real-world problems, plan-
ning the strategic adoption of quantum
computing in the medium and long
term, advising on the best quantum
solutions for each type of application,
and organising customised orientation
and training courses (technical, man-
agement, etc.). QSpain also helps in
identifying and establishing collabora-
tions with specialised research groups
and keeps public institutions informed
about the progress, challenges, and
opportunities in this field. Last but not
least, the think tank focuses on
expanding the applications of quantum
technologies within informatics, on pro-
moting interdisciplinary training and
research on quantum computing, and on
organising and participating in out-
reach, educational and research activi-
ties on quantum computing.

Since QSpain was established officially
in mid-2021, the group has carried out
several actions at the national and inter-
national level including: a) participating
in the Quantum Computing course at
the University of Castilla-La Mancha
[L2], b) organising a workshop devoted
to “Inspiring a new generation to pursue
quantum computing” in collaboration
with SheQuantum, a quantum com-
puting eLearning platform that connects
more women to Quantum and simplifies
quantum education for the global
masses [L3], ¢) presenting at the Madrid
Industrial Engineering Council (see
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Figure 2: QSpain presentation at the Madrid Engineering Council - 8th October, 2021.

Figure 2) [L4] , and d) organising and
participating in the QBronze68 event
with QWorld [L5] and other groups.

In the immediate future, QSpain plans
to draw up a competence map to facili-
tate the establishment of synergies
between research groups and to
improve the progress of quantum com-
puting in Spain, with QSpain acting as a
facilitator, and to run training in
quantum computing for company man-
agers and middle management to raise
awareness of this technology and the
added value it can bring to business.
QSpain will also be running a quantum
computing course at the university-
level for both students and instructors of
undergraduate and graduate courses
(extending the existing basic week-long
course with an extra week of advanced
training). Other programmed activities
include preparing information sheets
about quantum computing that target
pre-university level students, mainly in
secondary education, intensifying insti-
tutional contacts both at a ministerial
level and with national and international
scientific-technological associations
(such as AMETIC in Spain, or CERN in
Europe), collaborating with other
national and international associations
such as SheQuantum and QWorld, and
expanding QSpain with new members
and collaborations with national and
international research groups.

QSpain foresees a brilliant future for
quantum computing and its applications
— a future that we can start building
now.
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[L1] https://qspain.org/

[L2] https://kwz.me/h9s
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[L5] https:/qworld.net/qbronze68-gspain/
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