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Building the quantum ecosystem,
one company at a time:

A conversation with
Christophe Jurczak

For this Codex edition we spoke with Christophe

Jurczak. Christophe is a key figure in the global

guantum ecosystem and a good friend of the

Da Vinci Labs. Christophe is the co-founder

and managing partner of Quantonation, the

first early-stage venture fund dedicated to deep

physics startups focusing on emerging quantum

technologies. He has held government and executive

positions in the energy and defence sectors in France, Italy,

and the US. He has played a central role in the early phases

of the quantum industry in Europe and Silicon Valley. We spoke
about his trajectory, his views on the quantum economy and future
collaborations. Below, you can read an excerpt from our conversation.

Tell us a bit about your | 20 years later, on July 14th on the Champs Elysees.
background and how you started working on

technology deployment. Whatare the mostimportantlessons
| got my PhD in quantum you learned from your work at the armed forces?
physics at the Ecole Polytechnique under the It brought focus to the questions:
supervision of Alain Aspect. Then, | became a What is this technology good for? Why should
postdoc at the Ecole Normale Supérieure in Paris. we use a new technology? Is there a need to be
But | realised that | really didn't wish to pursue satisfied? Laser weapons are a good example. It
an academic career further. | joined the French sounds really cool, right? But pretty fast, you realise
Ministry of Armed Forces at the Directorate that you need to have a line of sight with the target.
General of Armaments, where my job was to help This limitation goes against the whole point of ar-
turn innovations into next-generation weapon tillery going “beyond line of sight”. In fact, weapon
systems for the French forces. At the time, we were systems have evolved in a completely different di-
thinking about automation, 10T, lasers, etc. It was a rection. So, having an exciting technology, doesn't
remarkably collaborative environment with several necessarily mean that it will be useful.

prilliant people and very few constraints. This was

in 1998-2000, and we had a very long-term vision. | What came next?

saw the results from some of these programs only

|
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Christophe In the early

2000s, | became the Head

of the Renewable Energy

Office at the French Min-

istry of Economy, Finance,

and Industry. It was the

time when Germany be-

gan to subsidise solar, and

there was conference after
conference on renewables.

After some time, | moved

to the private sector and

relocated to Palo Alto, Cal-

ifornia. There, | ran a com-

pany that developed, built

and operated solar power

plants. My interest started

from the technological angle.

Solar was super interesting at

the time, and we were exploring
different alternatives, eg. con-
centrated PV, organic materials,
etc. But everything changed from
one day to the next when Chinese
companies slashed prices. Innovation
stopped, and most Silicon Valley start-
ups in the space vanished overnight.
Basically, only Tesla survived the Clean
Tech boom and bust cycle.

Alvaro How did you find your way back
to quantum?
Christophe | kept an eye on the developments

in quantum computing and followed the work of
early quantum startups like Rigetti and lonQ. | also
kept in touch with my PhD colleague and good
friend Bruno Desruelle, the founder of Muguans—
one of Europe’s first guantum companies. He mo-
tivated me to get back into quantum. I had the idea
of working again with my PhD advisor and came to
see him in 2016. He told me that if we wanted to
get something off the ground, | should talk to An-
toine Browaeys from the Institut d’'Optique about
guantum simulation hardware. These discussions
and the encounter with Georges-Olivier Reymond,
its CEQ, led to the foundation of Pasgal,.

Interview

At the time, | was also work-

ing as the Head of Business

development at QC Ware,

a quantum software com-

pany in California. It was a

great experience as it got

me into commercialising

guantum technologies for

the first time. | was there

trying to sell software for

guantum computers to

industry customers. Keep

in mind that we only had a

couple of gubits from IBM

machines and the D-Wave

annealers at the time. It

wasn't clear what was go-

ing to happen, but it was really

exciting. It also helped me un-

derstand better quantum com-

puting. My research background

is in experimental quantum phys-

ics, but guantum computing wasn't
as mainstream back then.

Alvaro

Tell us a bit about the
origins of Quantonation.

Christophe The idea of starting an early-

stage venture fund dedicated to quantum
technologies took shape around this time. We
built Quantonation first as an investment vehicle
and then as a fund, thanks to Charles Beigbeder,
who helped us start. Interestingly, this didn't
begin in Silicon Valley, even though I lived there. |
had to come to France to find smart and daring
investors willing to bet in guantum. This taught me
something very interesting. There is a lot of money
in the US, but not so much for early-stage deep
tech startups especially when it's about hardware.
Also, at the time (2017-2018) everyone was talking
about other very cool things such as blockchain
and loT, so quantum wasn't a priority. We started
with the support of successful renewable energy
entrepreneurs from Charles” and my network. And
4 years later we just did the final closing of the fund
itself, Quantonation 1, at €91 million!
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Now, that you are playing an active
role in a new technology revolution. What lessons
from the Clean Tech boom and bust cycle inform
your decision making?

There are some vital lessons.
Perhaps the most important one is that even if
a technology is exciting and better, that doesn't
guarantee success. With solar, we were aiming at
solar cell efficiencies of 25%, but market dynamics
prevailed. At the end of the day, price and scale
were the determining factors. When the Chinese
built massive facilities and brought prices down,
it became clear that 14-15% efficiency with less
sophisticated technology was good enough.
You didn't need 25% efficiency for a high price
module. Nobody cared about the efficiency and
how unique the underlying technology was if the
competition was able to give you solar power at
half the price.

We should avoid this trap in quantum. | often see
money being invested in technologies without
giving much thought to commercialisation.
Investors and VCs are not here to fund research.
It is important to support it for early-stage deep
tech, in combination with non-dilutive grants,
but we are not a funding agency. We want to
support companies building a product, scaling,
and dominating the market, not technology for its
own sake. This being said, early stage companies
need to mature their technology until they have
something to show and sell. That takes time and
| often advise refraining from selling too early,
because that can be counterproductive. It's a very
subtle transition.

Europe seems to be quite active in
the quantum technology space. How can we keep
the momentum?

We have a decent number of
European-born  quantum  companies-13 and
counting. And they are growing strong. It's fair
to say that we have supported the transition of
technologies from the lab into companies able to
compete globally. This has been thanks to a wave of
outstanding entrepreneurs with the right knowledge
and mindset. People we both know well like, in our
portfolio, Georges-Olivier Reymond, Valerian Giesz,
Simon Groblacher and beyond our portfolio, Jan
Goetze, Thomas Monz, Tommmaso Calarco, etc. The
question is: Can we find enough people like that? This
is a big challenge. You need excellent science to build

Interview

greatquantum companies, but that's not enough. This
is why ideas like the quantum venture studio we are
starting with Da Vinci Lalbs and Deeptech Founders
are essential. We want to help projects mature and
take off. We will be making more announcements in
the near future.

A key point to keep in mind is that we need to build
projects capable of delivering at different timescales.
We can have big dreams about the future impact of
guantum.But inthe nearterm, we need to delivereven
if the applications are a bit niche. There are interesting
applications in sensing and communications that can
have a short-term impact. If gquantum computers are
used only to solve academic problems in the near
future, that's ok. It is a good enough use case with a
reasonably sized market. The important thing is to
palance the short term realisations and the longer
term bets.

I think that the problem is that
when we look back at the history of technology,
we mostly focus on the watershed moments. But
there are several critical intermediate develop-
ments which are forgotten.

| am 100% with you there. In fact, |
have been struggling for years with the notion of
gate-based digital computing. Itis an interesting idea,
but it was developed with perfect machines in mind,
without errors. We have to credit companies like IBM,
lonQ, Rigetti and others for releasing noisy machines.
It was a good pragmatic approach, very American in
a way. European researchers seemed, for a long time,
more fixated on the perfect guantum computer idea.
But I think the best strategy is to start playing with what
we have and see if we can build something useful.

I would even ditch the term ‘com-
puter. | think it has too much baggage. | see
these machines as programmable quantum
many-body systems where entanglement and
superposition can be used as resources. | feel
this perspective is more liberating.

That was Alain Aspect's point of
view when he introduced me to Antoine Browaeys.
If you look at Antoine’s paper from last November,
you can see what | mean. They simulated a
paradigmatic quantum system at a scale which
is impossible to run using classical hardware. If
you read it, you can see anti-ferromagnetic order
emerging. We have a system that’s undeniably
guantum, but we cannot simulate it with classical
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https://www.nature.com/articles/s41586-021-03585-1

methods. People keep asking about gquantum
supremacy. It is therel

I've been dreaming about a company working
on quantum materials. | think these materials
will hugely impact the economy and society
in 30-50 years. | am talking about new types of
superconductors, capacitors, etc. It is the perfect
use case for quantum computers. It sounds
purely scientific today, but | think it will be really
transformative.

Alvaro It does sound scientific. But things
like transistors and integrated circuits were also
deep physics in their time. People working on
that were winning Nobel prizes. Let me switch
gears to a topic that has received a lot of atten-
tion recently, quantum hype. What is your per-
spective on the matter?

Christophe Some say that the space is overheat-
ing and there is too much money:. If anything, | believe
that there isn't enough investment. If you look at VC

investments from last year, Al got about $90 billion,
quantum $3 billion, at most. It is minuscule. Yes,
there is a lot of noise, but more resources are
needed to build a robust ecosystem. There
are inflated expectations, but the people

that matter know what's going on and
what's at stake. Hype is coming from
different sources, not just startups and
investors. | sometimes see universi-

ties making grandiose headlines for

scientific breakthroughs. It might be

that they underestimate the diffi-

culties involved in turning prom-

ising experiments into products.

We need to remove the mystique

around quantum. People treat it as

if it is some unexplainable magic.

This needs to stop. Quantum is just

another technology, and we need

the proper education. The prob-

lem is that communication is an af-
terthought unless a strong ecosystem

can allocate enough resources to it. An-

other important response to hype is to
deliver results. If we keep pushing the time-

line to deliver value people will lose patience.
We cannot just say ‘okay, guys, it's not working
but in 10 years, | swear, something will happen!’



| Interview I
Besides the technical challenges Selling picks and shovels was a

and the need for more finance, what do you see
as potential bottlenecks for the industry?

Once we demonstrate quantum
advantage, which lam convinced will happen soon,
albeit at first for problems of limited commercial
value and there will be intense competition. Then,
people will push to build more powerful machines.
But how are we going to build the machines
we need? One thing is to scale the number of
qubits. Scaling the industry is a different question.
Large companies like IBM or lonQ have just 10-30
machines; Pasgal has a couple to start with. The
day we want to turn technical into commercial
advantage, we'll have to deal with a backlog of
orders.

Also, we need to work with industry standards
in terms of reliability and cost. Many of the tools
we use are not industry-grade. Technologies for
manipulating lasers and ions still need to mature.
Even microwave technology has to improve.
Companies like Quantum Machines are doing
good work in this direction, but there is still a
long way to go. This is a risk we are collectively
underestimating. The industry’'s mindset is ‘let’s
achieve quantum advantage, and then we'll sort it
out! The problem is that we'll need to deliver once
we reach quantum advantage. It's an exciting
challenge, | trust it will be solved.

This is a very important point. Also,
I think that having better components might be
key to achieving quantum advantage. Quantum
gains can ‘leak’ due to clunky electronics, slow
laser control, etc. How do we support these
developments?

This is a challenge for us venture
capitalists because investing in the supply chain -
and there needs to be investment in the supply
chain without a doubt - is not what VCs do
best. Companies in this sector are small or mid-
sized. Also, it is not obvious how to anticipate the
needs of the industry, the market size. People tell
me about picks and shovels, but it might still be
uncomfortable for investors. Nonetheless, we have
invested in interesting supply chain companies like
Pixel Photonics, who are making high-performance
single-photon detectors.

good business during the gold rush because dig-
ging methods were well established.

Now, let me ask you about software. | sometimes

feel that companies are developing tools without

too much consideration for the available hard-
ware, both quantum and classical.

Our viewpoint is reflected in
Quantonation’s portfolio. Qubit Pharmaceuticals is
anexcellentexample.Hereisacompany developing
software to solve concrete problemswith a quantum
twist. | really like these types of companies. They
understand their sector deeply, and quantum is a
technical choice. Qubit Pharmaceuticals is primarily
- from the point of view of implementation - a GPU
company running on classical computers. They are
well aware of the potential of quantum computing,
but the targeted problem comes first. | think this is a
good approach for guantum startups.

Several companies don’'t understand the best
classical technologies and how fast they are
evolving. Just look at Nvidia’s roadmap; it is
incredible! | think that only the companies with
a deep understanding of the classical state-of-
the-art will be able to deliver value. | sometimes
struggle with pure quantum players in software
because of that. In the end, many of them end
up becoming machine learning companies,
and not necessarily good ones. My preference
goes to companies with strong subject matter
expertise.

Also, since quantum hardware ca-
pabilities are still quite limited, do you think that
hardware companies should develop their own
software?

| am a strong believer in the full-
stack approach in the short term, opening with
time to more focus on the application layer and
software companies. This is in line with the recent
merger between two of our portfolio companies,
Qu&Co specialising in software and Pasqgal in
hardware. | believe in the strong connection be-
tween hardware and software. | think most hard-
ware companies will do software internally. Still, |
am very curious to see how third-party quantum
software players evolve.
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-
What makes you excited about the
future?
Can you imagine a full-stack quan-

tum computing company becoming a global
leader in computing in general? Wouldn't that
be amazing? Once you have a guantum advan-
tage, you could get a competitive edge and build
around it. The Intel of the next century might start
as a quantum company.

| strongly believe that the future is quantum. It
won't happen overnight, but we should set short-
term milestones in sensing and communications
or moderate gains in computing. If we step back
and look at the progress over the past 5-6 years it
is remarkable. People are building and purchasing
guantum computers. Companies like L'Oreal are
looking for use cases. Things are moving fast!

I think we can work together and
help move things even faster!

This is why we decided to start a
guantum venture studio and work together. We
can use the experience gained and all we have
witnessed over the last five years. We are ideally
positioned to bring things to the next level. Our
venture studio, in combination with other initiatives
worldwide, will fill a fundamental need by helping
increase the deal flow to match the market’'s needs.
There are a lot of open problems that scientists
and entrepreneurs need to solve. Actually, | think
the most significant risk is quantum hype. It is
making people believe: ‘okl We solved everything
in quantum, let's move on!

Deal flow is super important for us investors
and growing the guantum economy. The next
generation of researchers and entrepreneurs need
support to turn science into products. We should
and can help them. We already have some great
success stories. There are very nice companies
we've helped in Europe and North America.

The studio we are building together can help build
bridges between various ecosystems. | believe
that the emphasis on sovereignty and nationalism
in quantum is misguided. | believe this is because
people are thinking about the quantum threat to
cryptography. Surely, this is an interesting use case,
but has received a disproportionate amount of
attention. In reality, the majority of applications of
guantum technology won't pose any threats. This

Interview

is why I think we should foster collaboration. | am
a firm believer in grassroots approaches. Scientists
collaborate, and we should keep that spirit. Also, not
everybody has all the skills and the same interests.
We can build synergies with our colleagues in
Sherbrooke, Maryland, Delft, etc.

We have reached a critical mass of like-minded
people. We have the chance to create something
big here.

Can you imagine a full-stack quantum
computing company becoming a global
leader in computing in general? Wouldn’t
that be amazing? Once you have a quan-
tum advantage, you could get a com-
petitive edge and build around it. The
Intel of the next century might start as
a quantum company.
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Leonardo Rebooted:
Synthetic Biology

Connect with Noémie: noemiesoula.com

Noémie Soula was selected among 115 artists to receive the Leonardo Rebooted grant sup-
ported by Da Vinci Labs in the Synthetic Biology category for her project titled “Mythical living
data: an inquiry into the future of DNA as data storage.”

Our world is changing rapidly, and the increasing pollution is not without impact on human
lives. But can it also be one of the drivers of evolution? Or will pollution become integral to
our bodies, sneaking into our DNA? In her project, Noémie mixes legend with science by ex-
amining the concept of chimaeras to investigate and find answers to these questions. She
explores how rapidly evolving & often artificial environments can influence and change our
DNA. She is also interested in the blurring lines between what is still considered human and
what is already a chimaera-a creature that is more than human.
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http://www.noemiesoula.com/

Noémie Soula is

an emerging French

artist and design-

er based in the UK. Her

work mainly investigates

novel technologies, current

research in biology and ge-

netics, and the entanglement

of what is human and non-human.

Her practice is interdisciplinary

and research-driven, interweaving
themes from life sciences, storytelling,
and crafts. She uses storytelling as a cre-
ative tool to extrapolate current scientific
research and gather more insight through
active exchange with scientists and ex-
perts. Noémie tells these stories with pho-
tography, video, and 3D artefacts creating
interactive installations. These artefacts
often become a space for conversation

where the public can imagine and debate
bioethical questions. Noémie studied fine arts at Université Bor-

deaux Montaigne and the University of the
Arts London. Her Master’s project, entitled
“Matter of Fat”, focused on storytelling a dys-
topian scenario where fat is a valuable mate-
rial playing a crucial role in our future health-
care. She is currently working at Sheffield
Hallam University as a Design Research As-
sistant at Lab4Living.

Playing with the visceral and the liminality
between reality and fiction, the created art-
works, physical or digital, act as a wake-up
call, an uncanny event for the audience to
stimulate theirimagination.
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L eonardo Rebooted:
Al & Quantum Computing

Find out more about Shawn: shawnlawson.com

Shawn Lawson was selected among 115 artists
to receive the Leonardo Rebooted grant sup-
ported by Da Vinci Labs in the Artificial Intelli-
gence & Quantum Computing category for his
“XAl: Living guts” project.

Shawn Lawson is an artist and researcher creat-
ing the computational sublime. His practice is

pased on research foundations and suggests
that the awareness of computation - the uni-
versal computability towards the creation/

representation of anything - can connote a
sense of awe and a pause in consciousness. He
creates these moments of wonder with com-
putational artistic outputs or live coding per-
formances, algorithmic art, and interactive dis-

plays.

In his project, Shawn will focus on the role of Ar-
tificial Intelligence and machine learning which
are rapidly changing nearly every aspect of
post-modern life. He is motivated by the chal-
lenge of understanding these complex tools
to benchmark them and prevent bias. Explain-
able Al, or XAl, is a burgeoning field of research
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https://www.shawnlawson.com/

to open the algorithm’s black box and explain
how it works. Different approaches can help
achieve this understanding, technically, where
input & output are compared. Shawn takes a
different approach. He is looking at this prob-
lem from the visual art’'s point of view, looking
at changes introduced by the algorithm to
photos and images, creating a visual arts XAl

He has performed at numerous exhibitions and
live coding events in Australia, Spain, Portugal,
the UK, Canada, Mexico, Chile, ISEA, Germa-
ny, and more. In addition, Shawn’s artwork has
peen exhibited or screened in museums, gal-
leries, festivals, and public spaces in England,

Leonardo Rebooted

Denmark, Russia, Italy, Korea, Portugal, Spain,
Brazil, Turkey, Malaysia, Iran, and Canada; local-
ly in ACM SIGGRAPH, IEEE ProCams, ACM MM,
The Art Institute of Chicago, Milwaukee Art Mu-
seum, Chelsea Art Museum, Eyelbeam, Aperture
Foundation Gallery, Nicholas Robinson Gallery,
MIT, OSU, ASU, and LTU.

Shawn studied fine arts at Carnegie Mellon
University and Ecole Nationale Supérieure des
Beaux-Arts. He received his MFA in Art and
Technology Studies from the School of the Art
Institute of Chicago in 2003. He is an Associate
Professor and Animation Area Coordinator at
Arizona State University.
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Injection Necessary:

Taking Global Immunisation to the
Next Level with Intranasal vaccines

Global immunisation - Public health’s greatest
success

Smallpox claimed the lives of 300-500 million
people over the 20th century. Before large-scale
immunisation efforts by the World Health Organi-
sation, deaths were at an average of 15 million per
year. The first smallpox vaccine was developed in
1798, but it was only in 1979 that mass immunisation
culminated in the global eradication of smallpox.

Today, our society faces a similar challenge. The
ongoing COVID-19 has claimed more than 6.3 mil-
lion lives globally and brought the economy to a
halt. We are fortunate to have novel vaccines that
were developed and distributed rapidly. These are
more readily available in developed countries, but
the WHO has established the immunisation agen-

da 2030 as part of their Global Strategy to Leave
No One Behind.

But how to know which threat is the most rele-
vant and what control measures to apply?

As a first step, we must understand how a patho-
gen spreads. The key metric is the basic reproduc-
tion rate, or RO, used to measure the transmission
reach. It corresponds to the expected number of
secondary cases produced by a single primary in-
fection. If RO is larger than one, the infection will
spread if it is smaller, it will abate.

RO is a crucial variable to consider when determin-
ing herd immunity and planning vaccination cam-
paigns. For example, the RO for measles is estimat-
ed at 12-18, meaning that 1 person will lead to 12-18
infected people (where nobody had immunity) or
95% of the population. Thus, this 95% is the needed
herd immunity to stop the spread of the disease.

How do vaccines work?

Vaccines are safe training exercises for the im-
mune system that “teach” the antibodies how to
recognise and neutralise an antigen (bacterium or
virus). Standard vaccines contain weakened anti-
gens or a specific protein subunit. A new genera-
tion of vaccines, introduced for patient use during
the COVID-19 pandemic, use mRNA molecules to
carry the coding sequences for protein synthesis
by the patient’s own body.

Standard vaccines use inactivated (‘dead’) antigens
or less virulent strains. In the former, the pathogen
is inactivated by heat or a chemical agent and in-
jected to train the immune system to recognize
the pathogen. For the latter, the pathogen is weak-
ened through repeated cell cultures. These vaccine
types grant a robust & lasting immune protection,
practically identical to naturally gained immunity.
However, this is also a drawback of this method, as
it might be too strong an option for people with
a compromised immune system, whose bodies

11 W



https://www.who.int/publications/m/item/immunization-agenda-2030-a-global-strategy-to-leave-no-one-behind
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Box 1: How health officials estimate RO

In practice, RO is estimated retrospectively on serial epidemiologic data or based on math-
ematical models. Epidemiologists determine RO using contact-tracing data and cumula-
tive incidence data. Mathematical models use ordinary differential equations, including
variables on the number of cases at a determined time, the time between the onset of the
primary and secondary case and the prediction time, the duration of the ineffectivity after

the first infection, the likelihood of the transmission per contact between a susceptible per-
son and an infected individual and the contact rate.

For example, at the beginning of the COVID-19 pandemic, WHO estimated RO of the initial
SARS-CoV-2 strain between 1.4 and 2.4. Epidemiology later established a RO ranging from
2.79 to 3.28, and can vary between different variants. In early 2020, governments imple-
mented qua antines and lockdowns acting on these predictions precisely to decrease the
RO, and control the spread of the disease.



https://www.comirnaty.com/
https://www.modernatx.com/
https://www.modernatx.com/

outbreak might be at our doors. Scientists have
warned for years about our weakness in manag-
iNg emerging viruses, bacteria, or fungi. The rapid
spread of the SARS-CoV-2 finally raised the gener-
al population’s awareness.

eye on the developments in this space.

Nadége Grabowski

Learn more:

History of vaccines

The Tangled history of mRNA vaccines
MRNA vaccines - a new era in vaccinology
Mucosal immunity and vaccines



https://lovaltechnology.com/
https://historyofvaccines.org/
https://www.nature.com/articles/d41586-021-02483-w
https://www.nature.com/articles/nrd.2017.243
https://www.nature.com/articles/nm1213

Da Vinci Labs, a multidisciplinary research center project located in Touraine (France), aims to
put deeptech at the service of the planet, leveraging artificial intelligence, synthetic biology
and quantum computing to fight against climate change, protect biodiversity and combat pol-
lution.

Da Vinci Labs will provide researchers and entrepreneurs with a unique multidisciplinary rese-
arch platform to develop innovations in sustainable food production, renewable energies,
green construction, circular economy and other eco-innovations.

Building on Leonardo da Vinci's legacy and his extraordinary ability to rely on complex bodies
of knowledge across different fields to solve specific problems, Da Vinci Labs is heralding a new
green technological renaissance able to reconcile technological innovation with sustainable
development.

La Valliére
37380 Reugny
France /incilabs.eu
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