
Think Tank
− Intellectual exchange
− Own publishing house

Business Network
− Ambassador level
− International contacts

Charitable Foundation 



2

UN Speech – Committee for Science and Technology

28th CSTD side event: 

Presentation of 

“The Quantum Technology for the 
Development of Humanity”

Diplomatic Council Quantum Leap Initiative
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UN Speech – Committee for Science and Technology

© Michael Johanning, CTO & Co-Founder eleQtron 

Quantum Technologies at the 
Doorstep of the Next Revolution 
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UN Speech – Committee for Science and Technology

The concept of a quantum computer was first proposed by the 
theoretical physicist and Nobel laureate Richard Feynman in 1981. 

Feynman came of age during the dawn of quantum mechanics, when 
scientists began to recognize that atoms, electrons, light, and other sub-
nanoscale objects - building blocks for everything in the universe - obey 
fundamentally different rules than the objects of everyday life.

Unlike, for example, a ball, which follows the straightforward rules of 
classical mechanics, electrons behave simultaneously as particles and 
waves, and their location cannot be exactly defined. ” 

from THE FOREIGN AFFAIRS:

The Race to Lead
the Quantum Future
How the Next Computing Revolution Will Transform
the Global Economy and Upend National Security
Charina Chou, James Manyika, and Hartmut Neven
January/February 2025, © Published on January 7, 2025

“
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Quantum physics foundational years timeline. In green, experimentalist works, in black, 
theoretician works. The gold coins represent a Nobel prize. 

The key founders of quantum physics in the first part of the 20th century. © Olivier Ezratty, 2021-2024. 

The quantum technology 
revolution started 

already 100 years ago

100 Years Quantum Mechanics



6

The 2nd quantum 
technology revolution 
thrived within the last 

 decades since the 
1970‘s – 1980‘s   

100 Years Quantum Mechanics

https://www.nobelprize.org/prizes/physics/2022/summary© 2025 JoS QUANTUM GmbH
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© Imaging ChatGPT 4o 

The 3rd quantum 
revolution 

is visible at the horizon 
of scientific research

equation: ER = EPR

[ which is derived from an 
transformation of the 

Einstein-Podolsky-Rosen 
Paradoxon whereas ER is 

Einstein-Rosen-bridge 
(wormhole) ]

100 Years Quantum Mechanics – research lingers on  
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The 3rd quantum 
revolution

100 Years Quantum Mechanics – research publishing  

• The breathtaking 2013‘ paper by „AMPS“presents  a 
possible solution to an apparent inconsistency in black 
hole complementarity.

• Black hole complementarity is a conjectured solution 
to the black hole information paradox: proposed by L.  
Susskind, L. Thorlacius, J. Uglum, and G.'t Hooft in 1993 

• The AMPS proposal and discussions in the Physics 
Community led J. Maldacena and L. Susskind to 
ER=EPR proposal -> Outgoing and infalling particles in 
Black Holes  are somehow connected by wormholes! 

Currently Theoretical Physicists working in 
Quantum Gravity struggling in solving  the 
most challenging problem:  

The Black Hole Information Paradoxon



100 Years Quantum Mechanics – UNESCO

Sir Peter Knight:

„We need all of you to 
  change the world“

https://www.unesco.org/



Global Quantum Technologies Governmental Budgets for Research
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Announced governmental investments, billion$
(view mainly on 2023 from mid 2024)

https://www.mckinsey.com/



Global Quantum Technologies Venture Capital at Work
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New business ingniting promising StartUp investments

https://app.thequantuminsider.com/



Global Quantum Technologies Market Estimates 
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Announced governmental investments, billion$
Even conservative figures show immense
potential of QT!

https://www.mckinsey.com/
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Global Research Race for Quantum Findings
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What Quantum Technology means, how it works and why it is a ‘Quantum Leap’ 
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Most popular quantum misunderstandings

Caveats – Mindsetting for Quantum Technology Items 

 Quantum = Magic or Sci-Fi:
       Quantum mechanics is often exaggerated in media and pop culture as mystical or supernatural.

 Quantum Computers Think Like Humans:
        They process information fundamentally differently from the human brain or classical AI systems.

 Quantum Mechanics Is Only Theoretical:
        In reality, quantum phenomena are tested and applied (e.g., in lasers, MRI, semiconductors).

 Quantum Cryptography = Unhackable Security:
        While extremely secure in theory, practical systems can still be vulnerable due to implementation flaws.

 Particles Can Be in Two Places at Once:
        Misinterpretation of superposition—particles have a probability distribution, not dual existence.

 Quantum Tunneling Means Traveling Through Walls:
        It refers to a probabilistic effect at microscopic scales, not macroscopic teleportation.
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About Qbits and their States
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Quantum Computing Platforms competitive edge (German popular science magazine)

Evolving chip design: quantum computers 
still lack preciseness and stability related to
weak error correction and engineering challenges

© Spektrum der Wissenschaft 10/2024
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Quantum Computing Platforms driving the Quantum economy

Engineering and research: One-by-one the progress 
spirales through distinct efforts to meet expectations
and show the required stability which is essential. 

https://www.weforum.org
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Quantum Computers look very much different, platform related

© eleQtron/M.Reidans

    ChatGPT 4o / Rosenberger HFT

    https://www.physics.ox.ac.uk/research

    parityqc.com

- SUPERCONDUCTING / ION-TRAP / NV-CENTER - 
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QT Communications and -Networks

enables

− Ultra-secure 
communication

− Distributed quantum 
computing

− Quantum sensor networks

− QKD
− Quantum entanglement-

based communication
− Trusted node networks

Core technologies

Limitations

- Range
- Infrastructure
- Cost
- Speed

The future of quantum communication:
− Quantum repeaters
− Satellite-based quantum links
− Quantum Internet

A Network that connects quantum computers 
and devices via entanglement



Satellite-Based Quantum Communication
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Enabling global QKD & quantum networks

Motivation
▪ Global connection possible
− Loss does not scale with distance between 

users on earth
− Sources on satellites, users receive signal 

on earth
− QKD now, networks next step

▪ Status 
− First demonstration 2017 (China)
− Several missions in preparation

(China, ESA, EU, Canada)

connectivity.esa.int

Technology
▪ Space sources
− Send quantum states from space

entangled or prepare & measure
− High rate & quality needed

▪ Optical qround stations
− Telescope system
− Quantum state detection
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A network that connects quantum computers and devices via entanglement

The Final Stage: Quantum Internet

Enabling:
− Ultra-secure communication

− Distributed quantum computing

− Quantum sensor networks

Next steps: Device Miniaturization & Integration

Long-Term Vision: 
− Unhackable communications for governments, banks, 

defense, and critical infrastructure
− Global quantum networks linking quantum computers 

and sensors.
− Hybrid classical-quantum networks for secure internet 

layers
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Opportunities and Threats of Quantum Technologies

Security and data protection 

Solving unresolved problems

Creating wealth

How far until our Quantum 
technology future is achieved?
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How far until our Quantum Technology Future is achieved?

Message of the market: 

Confusing messages of the market: Nvidia CEO Jensen Huang admitted he was wrong about 
timeline for quantum, surprised his comments hurt stocks! 

(He said “15 years” was “on the early side” in considering how 
long it would be before the technology would be useful.)

At the GTC 2025 in San Jose, California, March 20th 2025 

http://observer.com
http://ionq.com
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Potential Security Vulnerability Causes
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Preparing for a ,,Quantum Crisis’’ I

Board of rising facts regarding new threats

Emerging Threats

− Quantum computers could break cryptographic algorithms like RSA and 
ECC, essential to current security. Preparing now can prevent future 
vulnerabilities. 

Regulatory Compliance

− Financial institutions face strict data protection regulations. Adopting 
quantum-resistant measures ensures future compliance. The world’s 
finance system still is to be rated ‘fragile’. 
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Preparing for a ,,Quantum Crisis’’ II

Board of rising facts regarding new threats

Customer Trust and Reputation

− Cutting-edge security boosts customer trust and protects reputation, 
offering a competitive edge.

Long-term Security

− Transitioning to PQC keeps data secure even if intercepted today and 
decrypted later by quantum computers. QKD provides a theoretically 
unbreakable communication method.



Preparing for a ,,Quantum Crisis’’ III

Post-Quantum Cryptography 
(PQC)

−Todays Asymmetrical  
encryption

−Algorithm based

−NIST standards (Aug ’24)

−Already available and in 
daily use

Quantum Key Distribution
(QKD)

−Symmetrical encryption

−Hardware based

−Special purpose 
infrastructure needed

−Still under development

Harvest now 
decrypt later

28
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Classical Secure Communication
Entanglement-Based Secure 

Communication
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Preparing for a ,,Quantum Crisis’’ IV

Authentication and Trust issues 
persists beyond established 
Quantum Security  

− Identity fraud 
− Eavesdropping locally & side channel

attacks

− Progress in securing
Metro IT networks e.g. 
is promising but just 
securing “A      B” isn’t 
enough  

https://www.qunnect.inc
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QT Sensing

Key Principles:
− Superposition
− Entanglement
− Quantum Interference

Common applications:
− Magnetic field 

sensing
− Gravitational sensing
− Timekeeping
− Inertial navigation

Platforms used:
− NV centers in diamond
− Trapped ions
− Cold atoms
− Superconducting 

circuits
− Photon-based systems
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Quantum Computing and AI

Exponential acceleration: quantum 
computers can significantly reduce the 
training time of AI models, especially 
for large data sets.

Advanced model capabilities: 
quantum AI can develop complex 
models that classical algorithms 
cannot solve efficiently.

Efficient optimization: Many AI tasks, 
such as neural network training and 
decision making, are optimization 
problems. Quantum algorithms such as 
the Grover algorithm offer significant 
advantages here.

.

Areas of application:

Optimization: Quantum AI can efficiently 
solve optimization problems in logistics, 
financial markets, and energy 
distribution.

Pattern recognition: Quantum AI is 
unbeatable when it comes to analyzing 
large and complex data sets, such as in 
medical diagnostics or image processing.

Machine learning: quantum algorithms 
can improve models of supervised, 
unsupervised and reinforcement learning, 
such as training quantum Boltzmann 
machines or quantum neurons.

Quantum advantages in ai:
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Quantum Computing relies on huge coding inventions efforts I

sample code Quantum & AI Software improvements required

©Fraunhofer FOKUS
©Olivier Ezratty, 2021-2024
‘Quiskit’ is an IBM trademark



Quantum Computing relies on huge coding inventions efforts II

Quantum Software research already adopted real problems  
e.g. use-case

−Risk analysis

−Q-ML for QKD
using patterns like:
- Cloning machines
- Parallel phase 
estimation 
- Quantum amplitude 
estimation (own IP)

© 2025 JoS QUANTUM GmbH

‘JQM’
- Quantum OS:  

use-case
enabling,
exercising
algo’s on
x-million 
Qubits 
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However…

In summary, the integration of quantum 
computing into AI shows enormous potential 
for pushing the boundaries of conventional 
technologies. 

However, this fusion also raises critical 
ethical questions.
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Solving Unresolved Problems

Climate research

Medical technology

Artificial intelligence

Material science

Supply chain and 
logistics

Quantum sensing

Defense & aerospace

Fundamental physics
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6 Out of the 17 SDGs Impacted by Quantum Advantages

− Quantum simulations for drug discovery 
(e.g., against malaria, cancer, rare diseases)

− Early detection of complex diseases through 
quantum-enhanced pattern recognition in 
medical data

− Democratized access to quantum computers 
via cloud platforms 

− Global educational initiatives in quantum 
technology

− Optimization of power grids via quantum 
algorithms (load balancing, efficiency)

− New sensor technologies for better batteries

− Quantum-based manufacturing simulations 
and for sustainable production processes

− Use in emergency logistics and infrastructure 
planning

− Optimization of urban infrastructures 
(transport, logistics, energy consumption)

− Use in disaster management and humanitarian 
logistics

− Highly secure communication via quantum 
encryption (e.g., for diplomacy, justice, 
elections)

− Protection of critical infrastructure through 
secure networks

The Diplomatic Council supports the Sustainable Development Goals
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The Collingridge Dilemma in Regulating Quantum Technologies

The Collingridge Dilemma states that early-stage regulation 
is difficult due to a lack of knowledge, 
while late-stage regulation becomes challenging because 
the technology is already entrenched.

Relevance to Quantum Technologies:
− Uncertainty about long-term societal, economic, and 

ethical implications
− Potential future dominance of quantum computing 

and quantum cryptography

Solution Approaches:
− Proactive yet flexible regulatory frameworks
− Iterative ethics assessments aligned with 

technological progress



39

Ethical Challenges in Quantum Technologies

Data Security:
Quantum computers could break current encryption 
standards, threatening cybersecurity

Geopolitical Risks:
Quantum supremacy could lead to technological dominance 
by a few countries, increasing global inequalities

Economic Disruption:
Job displacement due to q-automation in various industries

Unintended Consequences:
Unforeseen applications of quantum technologies that may 
pose risks to privacy and security

Access and Equity:
Risk of widening the technological divide between developed 
and developing nations © ukposters.co.uk, #824771890 



Ethical Challenges in Quantum Technologies

bare pain triggers disruptiveness  

©©
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https://www.japcc.org/articles/quantum-technology-for-defence/

Ethical Challenges in Quantum Technologies
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Ethical and Technology Impact Assessment of QT

Current Research on Technology Assessment in QT

United Nations Ethics Recommendations:
The UN emphasized the importance of ethical guidelines in emerging technologies, 
including quantum computing (UNESCO - Ethics of Science and Technology)

European Union Reports:
Emphasizes responsible innovation and ethical oversight 
(EU Science Hub - Quantum Ethics)

Institute for Technology Assessment and Systems Analysis (ITAS):
Interdisciplinary evaluation of quantum developments
(https://www.itas.kit.edu/english/rg_light_coen24_taqt.php)

Key Recommendations:
• Early-stage ethical and social impact assessments
• Establishing ethical committees in quantum research

https://en.unesco.org/themes/ethics-science-and-technology
https://ec.europa.eu/info/research-and-innovation_en
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Lessons from Other Technologies

Learning from Past Technology Assessments

Genetic Engineering:
− Ethical concerns over genetic modification and 

biosecurity risks
− Public debates led to regulatory frameworks like 

CRISPR guidelines

Nuclear Technology:
− Initial optimism turned to concern over safety and 

proliferation risks
− Global treaties emerged to control nuclear 

applications

Quantum Technology Takeaways:
− Ethical foresight prevents future societal crises
− Transparency and public engagement are key

©Engage Journal: Article – Approaching Ethics – Lessons learned 
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Ethical Roadmap for Quantum Technologies

Strategies for Responsible Quantum Technology Development

Multidisciplinary Collaboration:
− Involving ethicists, policymakers, and scientists

− Adaptive Regulatory Frameworks:
− Policies that evolve with technological advancements

− Public Awareness & Transparency:
− Open discourse on the ethical use of quantum technologies

− International Cooperation:
− Global guidelines for equitable quantum development

Source Picture: E-badge-nadsp
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Computing Power

− Quantum computers can potentially solve problems infeasible for 
classical computers (e.g., cryptography, optimization, drug 
discovery).

− Expected impact on materials science, logistics, climate 
modeling, and AI.

Secure Communication

− Quantum Key Distribution (QKD) offers unbreakable encryption, 
enhancing cybersecurity.

− Potential role in data sovereignty and national security.

Sensing and Metrology

− Quantum sensors promise extreme precision in medical imaging, 
navigation, earth observation, and gravitational detection.

− May revolutionize healthcare, autonomous systems, and climate 
monitoring.

Economic Competitiveness

− Strategic importance for nations and companies to stay ahead in 
the quantum race.

− High potential for new markets, startups, and job creation.

Scientific Advancements

− Deeper understanding of quantum mechanics leading to new 
physics and technological revolutions.

Cryptography Disruption

− Quantum computers could break today’s encryption methods 
(RSA, ECC), leading to data breaches.

− Urgent need for post-quantum cryptography.

Ethical and Geopolitical Issues

− Risks of militarization, surveillance, and inequality.

− May exacerbate digital divides between countries.

High Uncertainty

− Timeline for practical quantum advantage is uncertain.

− Significant technical hurdles and scalability issues remain.

Workforce and Education

− Lack of trained personnel.

− Need for interdisciplinary education and diverse talent 
pipelines.

Energy and Environmental Costs

− Quantum hardware (e.g., cryogenic systems) can be energy-
intensive.

− Lifecycle assessments still underexplored.

Pro Contra

Conclusions I
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Thesis Recommendation

Conclusions II

− Nuclear power  

− Quantum technology

For the development of humanity Quantum 
technology is able to create a significant and 
outstanding impact.

Nuclear power uncontrolled is inhuman. 

− Deeper understanding of quantum mechanics 
leading to new physics and technological 
revolutions. An advantage for humanity.

− Analogy: Poisonous for human beings some 
natural plants bearing fatal threats to our 
life and health. Others heal. 
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For the development of humanity Quantum 
technology is able to create a significant and 
outstanding impact.

Nuclear power uncontrolled is inhuman. 

− Deeper understanding of quantum mechanics 
leading to new physics and technological 
revolutions. An advantage for humanity.

− Analogy: Poisonous for human beings some 
natural plants bearing fatal threats to our 
life and health. Others heal. 

− Evaluate at least Quantum secure 
communication!   

Thesis Recommendation

Conclusions II

“Quantum twist“  

− Nuclear technology  

− Quantum power
covered by

consistently controlled ..

.. is human.



− Prepare for the Quantum crisis 

− Monitor the 3rd Quantum revolution

− Contribute to the Quantum advantages

− Join the ‘Quantum twist’

Call to Action

100 Years Quantum Mechanics
Werner Heisenberg 1925
Uncertainty Principle
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