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long-term scientific quests
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beware of overpromises...
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industry needs: 1,000s of logical qubits

-

NN condensed Shor 2048  complex
NISQ VN FTQC '

VQE, QAOA, \
QviL N

l Future  *
Hardware .

Today (speculation) * *  Fault-Tolerance and Error Correction

matter pricing integer chemical
simulation derivatives factoring simulations
QC
Application

Needs

AH—t

-

100 2000 4000 1000s

logical qubits
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key hardware challenges
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key software challenges
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Researching & Developing the Computers of Tomorrow Requires Powerful Simulations Today
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actual speedups
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potential quantum speedups

simulations VQE amplitude estimation QPE for chemical simulations
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limited advantage requires FTQC QPUs

QPU fixed costs make it difficult to exceed classical computing and many logical and physical qubits with higher fidelities than
capabilities in reasonable times and problem sizes today, and preferably monolithic QPUs



quantum computing challenges types

* noise models and budgets e control electronics
* materials designs * manufacturing
* quantum control * cryogeny yield and power
+ more efficient QEC science technology  quantum emulators
* cluster states generation * software engineering
* quantum memory * distributed quantum computing
* QPU interconnect  cloud infrastructure
 algorithms speedups * hybrid architectures
economy * benchmarking
* FPGA->ASIC * VC, customer and governments funding

» fab investments < other topics influences (LLMs, ...)



public vs private global investments

EU + member states

China
Canada .
public
UK funding
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South Korea
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Australia

Japan source: Olivier Ezratty compilation, December 2023, on a 5 year period,
past, present or future spending depending on the country. Euro/$ parity.
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would it make sense for a western country government to invest $600M in a US quantum
computing company to have them install one of their offices in there, when their own quantum
investment has been of about $600M in 20 years ? how about their local startups?

ChatGPT

Investing $600 million in a U.S. quantum computing company to establish an office in a Western
country can be seen as a strategic move, depending on several factors such as the country's long-
term technology goals, the current state of its local quantum ecosystem, and the expected
economic and technological returns from such an investment.

From an economic and technological standpoint, inviting a major U.S. guantum computing firm to

set up an office could have significant advantages:

1. Technology Transfer and Skill Development: The presence of a leading guantum computing
company could facilitate the transfer of advanced technologies and know-how to the local
workforce. This can enhance the skills of local engineers and scientists, contributing to the
country’s quantum technology capabilities.

2. Stimulation of Local Ecosystem: The entry of a major player can stimulate the local quantum
ecosystem by creating a competitive environment that might attract further investments and
encourage innovation among local startups. It can also lead to the formation of partnerships and
collaborations between the U.S. company and local entities.

3. Economic Benefits: The investment could lead to direct economic benefits such as job
creation, increased tax revenues, and potential growth in ancillary industries. These benefits may
justify the substantial investment.

4. Global Positioning: Establishing a partnership with a leading international company can
position the country as a significant player in the global quantum technology market, potentially

attracting further international investments.

P PsiQuantum

However, there are also potential downsides and risks to consider:

1. Neglect of Local Startups: A large focus on a foreign company might overshadow local
startups, potentially depriving them of needed resources and attention. This could stifle local
innovation and may result in a dependency on foreign technology.

2. Cost vs. Benefit: The return on investment needs careful consideration, especially when the
investment amount matches the total invested in the field over two decades. The outcomes
should justify the allocation of such a significant portion of public funds.

3. Strategic Dependency: Relying on a foreign company for advancements in critical technology
like guantum computing might lead to strategic dependencies which could be unfavorable in
long-term geopolitical scenarios.

Given these points, it would be wise for the government to consider a balanced approach that not
only fosters international collaboration but also robustly supports local enterprises. This could
include matching investments in local startups, providing grants for research and development,
and creating incentives for collaboration between the U.S. company and local entities. Such a dual
approach could maximize the benefits while mitigating the risks associated with high dependency
on a foreign entity.



food for thought
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understand the scientific and
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plan for the upcoming
software battles

accept the long term and
build for the long term
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thank you!
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